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NOTICE:  Attach this addendum to the project manual for this project.  It modifies and becomes a 

part  of  the  contract  documents.   Work  or materials  not  specifically mentioned  herein  are  to  be 

described  in  the main  body  of  the  specifications  and  as  shown  on  the  drawings.    Bidders  shall 

acknowledge  receipt of  this addendum on  the space provided on  the Bid Form.   Failure  to do so 

may subject the bidder to disqualification. 

 

Whenever this Addendum modifies a portion of the Project Manual added information is shown as 

Bold and deleted information is shown as strikethrough. 

 

The  contract  documents  for  the  above  referenced  project,  dated March  3,  2014  are  amended  as 

follows: 

 

WE HAVE SCHEDULED A JOB WALK‐THRU FOR TUESDAY 3/25/14 AT 3PM. 

 

GENERAL CLARIFICATIONS: 

1. Removed “Special Systems” from Subcontractor Listing for the Electrical Contract 

2. Delete Contract CMS‐06: Roofing 

 

 

MODIFICATIONS TO SPECIFICATIONS: 

1. Replace all specification sections with attached specification labeled “Addendum 1” 

2. Added Supplementary Conditions Section 007300 

 

 

MODIFICATIONS TO DRAWINGS: 

1. Replace all drawings with attached drawings dated 3/12/14 

 

 

 

 

 

End of Addendum No. 1 
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ADVERTISEMENT FOR BID  00 11 13‐1 

 

Public notice is hereby given that sealed bids for the following prime contract will be received for 

the  construction  of  KCCS  Central Middle  School  located  in  Dover,  Delaware.    Bids will  be 

received  at  the  Professional Development Administration  Building  located  at  198  Commerce 

Way Dover, Delaware 19904‐8210 until 3:00 pm  local time on April 8, 2014, at which time they 

will be publicly opened and read aloud.  Bidder bears the risk of late delivery.  Any bids received after 

the  stated  time  will  be  returned  unopened.    The  time  and  location  of  the  bid  opening may  be 

extended with a minimum of two (2) calendar days’ notice to the Bidders. 

 

    Contract CMS‐01:  Selective Demolition 

    Contract CMS‐02:  Concrete 

    Contract CMS‐03:  Masonry 

    Contract CMS‐04:  Structural Steel and Miscellaneous Metals 

    Contract CMS‐05:  Carpentry and General Work 

    Contract CMS‐06:  Roofing 

    Contract CMS‐07:  Glass & Glazing 

    Contract CMS‐08:  Metal Framing and Drywall 

    Contract CMS‐09:  Flooring 

    Contract CMS‐10:  Ceramic Tile 

    Contract CMS‐11:  Acoustical Ceilings 

    Contract CMS‐12:  Paint and Wall Finishes 

    Contract CMS‐13:  Elevator 

    Contract CMS‐14:  Fire Protection 

    Contract CMS‐15:  Mechanical and Plumbing 

    Contract CMS‐16:  Electrical, Fire Alarm and Special Systems 

         

Documents may be viewed and downloaded at the following FTP site after 4:00 PM on March 13, 

2014: 

 

bids.ediscompany.com 

Log in: kccscentral                                 

Password: edis0408                                         

 

It  is  the  responsibility  of  each  bidder  to  review  and  coordinate  all  project  documents.    This 

includes  plans,  specifications  and  addendums.    Please  email  Jackie  McKee  at  

jmmckee@ediscompany.com when  you  obtain  documents  via  the  FTP  site  so we  can  provide 

future bidding  information  to your company. Documents may be examined at  the office of  the 

Architect, ABHA 1621 N. Lincoln Street, Wilmington, DE 19806 the Construction Manager, EDiS 

Company, 110 S. Poplar Street, Suite 400, Wilmington, Delaware   19801;   the office of Delaware 

Contractors Association,  527 Christiana  Stanton Road, Newark, Delaware    19713;    and  F. W. 

Dodge Corporation, Conshohocken, Pennsylvania. 

 

A bid security in the amount of 10% of the bid, plus consent of surety must accompany each bid.  

Bid Security shall specify the Owner as the obligee. Owner: Capital School District.   

 

A pre‐bid meeting will be held at Professional Development Administration Building located at 

198 Commerce Way Dover, Delaware  19904‐8210  on March  18,  2014  at  10:30 AM  local  time.  

Attendance is highly suggested but not mandatory.   
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ADVERTISEMENT FOR BID  00 11 13‐2 

 

 

Please contact EDiS Company, Andrew DiSabatino III at adisabatino3@ediscompany.com or 302‐

421‐2959 with questions. 

  

Conformance  to  the  Delaware  Architectural  Accessibility  Act  and  the  standards  of  the 

Architectural Accessibility Board is required on the Project. 

 

END OF SECTION 
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SECTION 00 21 13 ‐ INSTRUCTIONS TO BIDDERS 

 

1.  DEFINITIONS 

 

  1.1  Bidding Documents include the Contract Documents, Invitation to Bid, Instructions 

to  Bidders,  the  Proposal  Forms,    Contract,  General  Conditions  of  the  Contract,  

Supplementary Conditions, Specifications, Plans, and any Addenda issued prior to 

receipt of bids. 

 

  1.2  All  definitions  set  forth  in  the  General  Conditions  and  the  other  Contract 

Documents are applicable to the Bidding Documents. 

 

  1.3  “Addenda”  are written  or  graphic  instruments  issued  by  the Architect/Engineer 

prior  to  the  receipt of bids which modify or  interpret  the Bidding Documents, by 

additions,  deletions,  clarifications  or  corrections.    Addenda  become  part  of  the 

contract documents upon execution of the agreement. 

 

  1.4  The term Work is defined in 1.1.3 of the General Conditions. 

 

  1.5  A  “Unit of Work”  includes  all Work  covered by  the one or more Sections of  the 

specifications  listed  under  that  particular  Unit  of  Work  in  Section  01  11  00  ‐ 

SUMMARY OF WORK.   A Unit of Work  is  the smallest portion of  the Project  for 

which  a  separate  Bid will  be  accepted  by  the Construction Manager.    The word 

“Unit” means “Unit of Work” whenever the context clearly implies “Unit of Work”. 

 

  1.6  A  “Bid”  is  a  complete  and properly  signed proposal  to do one or more Units of 

Work for the sum stipulated therein. 

 

  1.7  A “Bidder” is one who submits a Bid to the Bidding Agency for the Unit or Units of 

Work indicated therein. 

 

  1.8  A  substantial  amount  of  specification  language  constitutes  definitions  for  terms 

found in other Contract Documents, including drawings, which must be recognized 

as diagrammatic in nature and not completely descriptive of requirements indicated 

thereon.   Certain  terms used  in Contract Documents are defined generally  in  this 

article.    Definitions  and  explanations  to  this  section  are  not  necessarily  either 

complete or  exclusive, but are general  for  the work  to  the  extent not  stated more 

explicitly in another provision of Contract Documents. 

 

  1.9  General Requirements (or Conditions) apply to entire work of Contract and, where 

so indicated, to other elements which are included in the project. 

 

  1.10  The  term  “indicated”  is  a  cross  reference  to  details,  notes  or  schedules  on  the 

Drawings,  to  other  similar  means  of  recording  requirements  in  the  Contract 

Documents.   Where  terms  such  as  “shown”,  “noted”,  “schedule”  and  “specified” 
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are used  in  lieu of “indicate,”  it  is  for purpose of helping  to  locate cross reference 

and no limitation of location is intended, except as specifically noted. 

 

  1.11  Where  not  otherwise  explained,  terms  such  as  “directed”,  “requested”, 

“authorized”,  “selected”,  “approved”,  “required”,  “accepted”  and  “permitted” 

mean “directed by Construction Manager or Architect”, “requested by Construction 

Manager or Architect”, etc. 

 

  1.12  Where used in conjunction with Construction Manager’s or Architect’s response to 

submittals,  requests, applications,  inquiries,  reports and  claims by Contractor,  the 

meaning  of  the  term  “approved”  will  be  held  to  limitations  of  Construction 

Manager’s  and Architect’s  responsibilities  and duties  as  specified  in General  and 

Supplementary Conditions.  In no case will “approval” by Construction Manager or 

Architect  be  interpreted  as  a  release  of Contractor  from  responsibilities  to  fulfill 

requirements of the Contract Documents. 

 

  1.13  The “Project Site” is the space available to Contractor for performance of the Work, 

either exclusively or in conjunction with others performing other work as part of the 

Project.  The extent of project site is shown on the Drawings and may or may not be 

identical  with  description  of  the  land  upon  which  project  is  to  be  built.    The 

Contractor shall visit the site to verify contract or construction limits. 

 

  1.14  Except as otherwise defined in greater detail, term “furnish” is used to mean supply 

and deliver  to project site,  ready  for unloading, unpacking, assembly,  installation, 

etc., as applicable in each instance. 

 

  1.15  Except  as  otherwise  defined  in  greater  detail,  term  “install”  is  used  to  describe 

operations  at  project  site  including  unloading,  unpacking,  assembly,  erection, 

placing,  anchoring,  applying, working  to dimension,  finishing,  curing, protecting, 

cleaning and similar operations as applicable in each instance. 

 

  1.16  Except  as  otherwise defined  in  greater detail,  term  “provide” means  furnish  and 

install, complete and ready for intended use, as applicable in each instance. 

 

  1.17  An  “Installer”  is  the  entity,  person  or  firm,  engaged  by  the  Contractor  or  his 

subcontractor or sub‐subcontractor for the performance of a particular unit of work 

at  the project site,  including  installation, erection, application and similar required 

operation.    It  is a general  requirement  that  such  installers be expert  in operations 

they are engaged to perform. 

 

  1.18  The  duties  and  obligations  of  the  Contract  apply  to  this  Contractor  (as  defined 

herein)  regardless  of  similar  or  identical  duties  or  obligations  of  other  Prime 

Contractors related to the Project.  Therefore, even though other Prime Contractors 

may have similar,  identical or overlapping duties and obligations, each and every 

duty and obligation set forth in this Contract is enforceable against this Contractor.   
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2.  BIDDER’S REPRESENTATION 

 

  2.1  Each Bidder in submitting its bid represents that: 

 

  1.  It has  read  and understands  the Bidding Documents  and  its Bid  is made  in 

accordance therewith. 

 

  2.  Contractor has visited  the  site;  familiarized himself with  the  local conditions 

under which  the work  is  to be performed;  compared  the  site with drawings 

and specifications; satisfied himself of the conditions of delivery, handling and 

storage of materials and all other matters that may be  incidental to the Work 

before submitting his Bid. 

 

  3.  Its  Bid  is  based  upon  the  materials  and  equipment  described  within  the 

Bidding Documents without exceptions. 

 

  2.2  EVIDENCE OF REPRESENTATION 

 

  1.  Submission  of  a  Bid  will  be  considered  as  evidence  of  the  bidder’s 

representation.   No  allowance will  subsequently  be made  to  the  successful 

contractor by  reason of any error omission on his part, due  to his neglect  in 

complying with the requirements of this article. 

 

3.  BIDDING DOCUMENTS 

 

  3.1  ISSUANCE 

 

  1.  Bidding  documents  will  be  available  from  the  EDiS  FTP  site 

bids.ediscompany.com.  It  is  the responsibility of  the bidders to be aware and 

familiar  with  all  Contract  Documents  including  previously  issued  Bid 

Packages.   

 

  2.  Bidding Documents will not be  issued  to subcontractors or other  individuals 

or organizations who will not be contracting directly with the Owner. 

 

  3.  The  complete  set  of  Bidding  Documents  shall  be  used  in  preparing  bids; 

neither  the Owner,  the Architect nor  the Construction Manager  assume  any 

responsibility  for  errors  or  misinterpretations  resulting  from  the  use  of 

incomplete sets of Bidding Documents. 

 

  4.  The Owner, Architect,  and  the  Construction Manager,  in making  copies  of 

Bidding Documents available on the above terms, do so only for the purpose 

of  obtaining  bids  on  the Work  and do not  confer  a  license or grant  for  any 
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other use.   

 

 

  3.2  INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS 

 

  1.  Bidders  shall  examine  the Bidding Documents  carefully  and  shall  promptly 

notify  the  Construction  Manager  of  any  ambiguity,  inconsistency  or  error 

which they may discover.  No request for adjustment of Contract Time or Sum 

shall be permitted with  regard  to any purported ambiguity,  inconsistency or 

error not promptly noticed to the Construction Manager. 

 

  2.  Bidders  requiring  clarification  or  interpretation  of  the  Bidding  Documents 

shall make a written request to the Construction Manager to reach him at least 

seven days prior to the date of receipt of bids. 

 

  3.  Any  interpretation,  correction  or  change  of  the  Bidding Documents will  be 

made by Addendum.    Interpretations, corrections, or changes of  the Bidding 

Documents made  in any other manner will not be binding, and Bidders shall 

not rely upon such interpretations, corrections, and changes. 

 

  3.3  SUBSTITUTIONS 

 

    1.  Refer to Specification Section 01 62 00 ‐ MATERIAL AND EQUIPMENT. 

 

    2.  Substitution requests must be made at least seven (7) days prior to the receipt 

of bids. 

 

  3.4  ADDENDA 

 

1. Addenda will be available at  the FTP  site; email will be used  to notify each 

bidder of the addendums issued.  

 

    2.  Sub‐Bidders, Suppliers, Manufacturers and others wishing  to have Addenda 

mailed  free  of  charge  directly  to  them  should  address  a  letter  to  the 

Construction Manager requesting a listing on the Addenda mailing list for this 

Project.  Such letter must include no other subject matter, must clearly identify 

this Project by name, and must  indicate,  line  for  line,  exactly how  the name 

and  address  is  to  be  typed  on  the  envelope.    Phone  requests  will  not  be 

accepted.   The Construction Manager will  endeavor,  but  expressly does not 

promise,  to mail  Addenda  directly  to  those who  have  properly  requested.  

Such mailing list is for this one Project only. 

 

    3.  Addenda issued during the time of bidding shall be listed on Bid form in the 

space provided.  Failure of a Bidder to receive any Addendum shall not release 

the Bidder from any obligations under his Bid, provided said addendum was 
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sent  by  fax  or  by  U.S.  Mail  to  the  address  furnished  by  the  bidder  for 

transmittal of mail.  Faxed Addenda will be confirmed by U. S. Mail. 

 

    4.  No  Addenda will  be  issued  later  than  three  (3)  days  prior  to  the  date  for 

receipt of Bids, except an Addendum withdrawing the request for Bids or one 

which extends the time or changes the location for the opening of Bids. 

 

4.  BIDDING PROCEDURE 

 

  4.1  FORM AND STYLE OF BIDS 

 

    1.  Bids shall be submitted in triplicate upon the proposal form included in these 

specifications, or upon an exact copy of it. 

 

    2.  The Bidder shall complete all blank spaces on the Bid form. 

 

    3.  Where indicated on the Bid form, sums shall be expressed in both words and 

figures.    In  case  of  discrepancy  between  the  two,  the written  amount  shall 

govern. 

 

    4.  Any  interlineation, alteration or erasure of an entry made  in a blank space of 

the form must be initialed by the signer of the Bid.  However, no interlineation, 

alteration  or  erasure  shall  be made  in  the wording printed  on  the  bid  form 

unless  the  Bidder  is  instructed  by  the  Bidding  Documents  to  do  so.    The 

Bidders  shall  add  no  stipulations  or  qualifications  on  the  Bid  form  or 

accompanying the bid form unless permitted by or  instructed by the Bidding 

Documents to do so. 

 

    5.  All requested quantities, unit prices and alternates shall be included as part of 

the bid. 

 

    6.  All signatures shall be in long hand. 

 

    7.  The  Bidder  shall  include  on  the  Bid  Form, within  the  Base  Bid  total  costs 

associated  with  providing  both  the  Labor  and  Material  Payment  and 

Performance Bonds. 

 

    8.  The Bidder shall affix his seal to the bid form, if organized as a corporation. 

 

  4.2  SUBMISSION OF BIDS 

 

    1.  Bids shall be deposited at the designated location prior to the time and date for 

receipt of Bids indicated in the Invitation to Bid, or any extension thereof made 

by Addendum.  The  time  and  location  of  the  bid  opening may  be  extended 

with a minimum of two (2) calendar days notice to the Bidders.  Bids received 
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after  the  time  and date  for  receipt of Bids will be marked  “LATE BID”  and 

returned. 

 

    2.  The  Bid  Proposal  (3  copies)  shall  be  enclosed  in  a  sealed  envelope.    The 

envelope  shall  be  addressed  to  the Owner,  and  shall  be  identified with  the 

Project name, the Bidder’s name and address and the Unit of Work included in 

the Bid. 

 

    3.   If  the Bidder  submits his Bid by mail, he  shall  enclose  the  above described 

sealed  envelope  in  a  separate  mailing  envelope  with  the  notation  “BID 

ENCLOSED’ on the face thereof. 

 

    4.  Bids shall include a fully executed Bid Bond, Power of Attorney, Non‐collusion 

Statement, Consent of Surety and Subcontractor listing.  

 

  4.3  MODIFICATION OR WITHDRAWAL OF BID 

 

    1.  A  Bidder  may  modify  his  Bid  in  writing  at  any  time  prior  to  the  time 

scheduled  for  receiving Bids, provided  such written modification  is  received 

by the Construction Manager prior to said time.  

 

    2.  Unless specifically authorized, faxed bids will not be considered. 

 

    3.  No Bidder  shall modify, withdraw  or  cancel his Bid or  any part  thereof  for 

ONE HUNDRED TWENTY (120) days after the time designed for the receipt 

of Bids,  in the Invitation to Bid.   Any further extension of the time will be by 

mutual consent of the Owner and the Contractor. 

 

    4.  A Bid may be withdrawn up until  the  time scheduled  for receiving  the Bids.  

Such withdrawal shall be in writing.   

 

5.  CONSIDERATIONS OF BIDS 

 

  5.1  OPENING OF BIDS 

 

    1.  Bid shall be publicly opened and read aloud. 

 

  5.2  REJECTION OF BIDS 

 

    1.  The Owner,  in  its sole discretion, shall have the right to reject any or all bids 

for any reason or for no reason whatsoever. 

 

  5.3  ACCEPTANCE OF BIDS 

 

    1.  The Owner, in its sole discretion, shall have the right to waive any informality 
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or irregularity in any Bid received. 

 

    2.  The  Owner  shall  have  the  right  to  accept  Alternates  in  any  order  or 

combination. 

 

6.  SUBCONTRACT INFORMATION 

 

  6.1  SUBMISSION OF SUBCONTRACTOR LIST 

 

    1.  Should  the Contractor  fail  to  utilize  any  or  all  of  the  Subcontractors  in  the 

Contractor’s  Bid  statement  in  the  performance  of  the Work  on  the  public 

bidding,  the Contractor  shall be penalized  in  the  amount of  (project  specific 

amount *).  The Agency may determine to deduct payment of the penalty from 

the Contractor or have the amount paid directly to the Agency.   Any penalty 

amount assessed against the Contractor may be remitted or refunded, in whole 

or in part, by the Agency awarding the Contract, only if it is established to the 

satisfaction of the Agency that the Subcontractor in question has defaulted or 

is no longer engaged in such business.  No claim for the remission or refund of 

any penalty shall be granted unless an application is filed within one year after 

the  liability  of  the  successful Bidder  accrues.   All penalty  amounts  assessed 

and not refunded or remitted to the Contractor shall be reverted to the State. 

 

    * one (1) percent of the contract amount not to exceed $10,000. 

 

    2.  Upon request of  the Construction Manager,  the Bidder shall within seven  (7) 

days of the request submit a list of the other subcontractors or other persons or 

organizations  (including  those  who  are  to  furnish  materials  or  equipment 

fabricated to a special design) if any, proposed for the various portions of the 

Work not included in the subcontractors list submitted with the bid. 

 

    3.  The Bidder will be required to establish to the satisfaction of the Construction 

Manager  the  capability  and  experience  of  all  proposed  subcontractors  to 

furnish  and perform  the work described  in  the  sections of  the  specifications 

pertaining to such proposed subcontractor’s respective trades. 

 

    4.  Subcontractors and other persons and organizations proposed by  the Bidder 

and  accepted by  the Owner must be used on  the work  for which  they were 

proposed  and  accepted,  and  shall  not  be  changed  except with  the written 

approval of the Construction Manager. 

 

7.  EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS 

 

  During the performance of this Contract, the Contractor agrees as follows: 

 

  7.1  The  Contractor  will  not  discriminate  against  any  employee  or  applicant  for 
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employment because of race, creed, color, sex or national origin.   The Contractor 

will  take  affirmative  action  to  ensure  the  applicants  are  employed,  and  that 

employees  are  treated during  employment, without  regard  to  their  race,  creed, 

color, sex or national origin.   Such action shall include, but not be limited to, the 

following:    Employment,  upgrading,  demotion  or  transfer;  recruitment  or 

recruitment  advertising;  layoff  or  termination;  rates  of  pay  or  other  forms  of 

compensation;  and  selection  for  training  including  apprenticeship.    The 

Contractor  agrees  to  post  in  conspicuous  places  available  to  employees  and 

applicants  for  employment  notices  to  be  provided  by  the  contracting  agency 

setting forth this nondiscrimination clause. 

 

  7.2  The Contractor will, in all solicitants or advertisements for employees placed by or 

on  behalf  of  the  Contractor,  state  that  all  qualified  applicants  will  receive 

consideration for employment without regard to race, creed, color sex, or national 

origin. 

 

  7.3  The  term  “Contract  for  public  works”  means  construction,  reconstruction, 

demolition, alteration and repair work and maintenance work paid for, in whole 

or in part, with public funds.  

 

  7.4  The  Secretary  of  the  Department  of  Labor  shall  be  responsible  for  the 

administration of this section and shall adopt such rules and regulations and issue 

such orders as he deems necessary to achieve the purpose thereof, provided that 

no requirement established herby shall be in conflict with subchapter 6904 of this 

title. 

 

8.  PREVAILING WAGE REQUIREMENT 

 

  8.1  Wage  Provisions:    In  accordance  with  Delaware  Code,  Title  29,  Section  6960, 

renovation  projects whose  total  cost  shall  exceed  $15,000  and  $100,000  for  new 

construction,  the  minimum  wage  rates  for  various  classes  of  laborers  and 

mechanics  shall  be  as  determined  by  the  Department  of  Labor,  Division  of 

Industrial Affairs of the State of Delaware. 

 

  8.2  The prevailing wage shall be the wage paid to a majority of employees performing 

similar work as reported in the Department’s annual prevailing wage survey or in 

the absence of a majority, the average paid to all employees reported. 

 

  8.3  The Contractor shall pay all mechanics and labors employed directly upon the site 

of  work,  unconditionally  and  not  less  often  than  once  a  week  and  without 

subsequent deduction or rebate on any account the full amounts accrued at time 

of  payment,  computed  at  wage  rates  not  less  than  those  stated  in  the 

specifications, regardless of any contractual relationship which may be alleged to 

exist between the employer and such laborers and mechanics. 
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  8.4  The scale of the wages to be paid shall be posted by the employer in a prominent 

and easily accessible place at the site of the work. 

 

  8.5  Every  contract  based  upon  these  specifications  shall  contain  a  stipulation  that 

certified  sworn  payroll  reports  be  maintained  by  every  Contractor  and 

Subcontractor performing work upon the site of construction.  The Contractor and 

Subcontractor shall keep and maintain the sworn payroll information for a period 

of 2 years from the last day of the work week covered by the payroll.  A certified 

copy of these payroll reports shall be made available:   1) Effective June 30, 2007, 

all Contractors performing work on public work projects are required  to  furnish 

sworn payroll records on a weekly basis to the Department of Labor.  Specifically, 

29 Del. C. § 6960(c) states that “(e)very contract… shall contain a stipulation that 

sworn payroll information, as required by the Department of Labor, be furnished 

weekly.”   Further,  that “(t)he Department of Labor  shall keep and maintain  the 

sworn payroll information for a period of 6 months from the last day of the work 

week covered by the payroll.”  Lastly, the failure to submit payroll reports shall be 

subject  to  a  civil penalty  of not  less  than  $1,000 nor more  than  $5,000  for  each 

violation.  29 Del. C. § 6960(e).  Sworn payroll information shall consist of a fully 

completed  and  notarized  report  on  a    form  provided  upon  request  by  the 

Department of Labor. See Delaware Prevailing Wage Regulations VII A.2(c)”; 2) 

upon request by the public or for copies thereof.  However, a request by the public 

must be made through the Department of Labor.  The requesting party shall, prior 

to  being  provided  the  records,  reimburse  the  costs  of  preparation  by  the 

Department  of  Labor  in  accordance with  the Department’s  copying  fee  policy.  

The public  shall not be given access  to  the  records at  the principal office of  the 

Contractor or Subcontractor; and 3) the certified payroll records shall be on a form 

provided by the Department of Labor or shall contain the same information as the 

form  provided  by  the Department  and  shall  be  provided within  10  days  from 

receipt of notice requesting the records from the Department of Labor. 

 

9.  PERFORMANCE AND PAYMENT BONDS   

 

  9.1  The Contractor shall be required to furnish bonds covering the faithful performance 

of  the  contract  and  the  payment  of  all  obligations  arising  thereunder with  such 

sureties  secured  through  the  Bidder’s  usual  sources  as may  be  agreeable  to  the 

parties.  The Owner shall be noted as the obligee. 

 

  9.2  The performance and payment bonds shall each be  in an amount equal  to 100% of 

the Contract Sum as adjusted  from  time  to  time.   The Owner shall be noted as  the 

obligee.  

 

  9.3  TIME OF DELIVERY AND FORM OF BONDS 

 

    1.  The Bidder shall deliver the required bonds within seven (7) days from receipt 

of request from the Construction Manager. 
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    2.  The performance  and payment  bonds  shall  be written  in  the  form  found  in 

Section 00 61 13 Performance and Payment Bonds. 

 

    3.  The required bonds shall be by an authorized agent of the bonding company 

and  shall  be  accompanied  by  a  certified  and  current  copy  of  the  bonding 

agent’s Power of Attorney, indicating the monetary limit of such power.   The 

bonding company shall be licensed to operate in the state which the work is to 

be performed. 

 

10.  EXECUTION OF AGREEMENT 

 

  10.1  The Agreement will be written on a contract form, stipulated by the Owner, a copy 

of which is included in the Specifications. 

 

  10.2  The  Bidder  shall,  within  seven  (7)  days  following  its  presentation,  execute  the 

Agreement and return it to the Construction Manager. 

 

  10.3  The Bidder agrees  to commence work within  seven  (7) days of 1) execution of  the 

Agreement,  or  2)  receipt  of  a  Letter  of  Intent  to  execute  the Agreement,  or  other 

authorization to proceed, if furnished at an earlier date. 

 

  10.4  If the successful Bidder fails to execute the required Contract and Bond, as aforesaid, 

within twenty (20) days after the date of official Notice of the Award of the Contract, 

their Bid guaranty shall immediately be taken and become the property of the State 

for the benefit of the Agency as  liquidated damages, and not as a forfeiture or as a 

penalty.  Award will then be made to the next lowest qualified Bidder of the Work or 

readvertised, as the Agency may decide. 

 

11.  GENERAL COMMENTS 

     

  11.1  JOINT VENTURE AGREEMENTS 

 

    In the event of a mandatory pre‐bid meeting, representatives of both Joint Ventures 

must attend  the pre‐bid meeting and must be an officer and co‐joint venture of the 

corporations involved. 

 

    Each Joint Venture shall be qualified and capable to complete the project with their 

own forces. 

 

    Included  with  the  bid  submission,  and  as  a  requirement  to  bid,  a  copy  of  the 

executed  Joint  Venture  Agreement  shall  be  submitted  and  signed  by  all  Joint 

Ventures involved. 

 

    All required bid bonds, performance bonds, material and labor payment bonds must 
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be executed by both Joint Ventures and be placed in both of their names. 

 

    All required insurance certificates shall name both Joint Ventures. 

 

    Both  Joint  Ventures  shall  sign  the  bid  form  and  shall  submit  a  valid  Delaware 

Business License Number with their bid or shall state that the process of application 

for a Delaware Business License has been initiated. 

 

    Both Joint Ventures shall include their Federal E. I. Number with the bid. 

 

    Due  to exceptional circumstances and  for good cause shown, one or more of  these 

provisions may be waived at the discretion of the Owner. 

 

  11.2  LICENSE APPLICATION REQUIRED TO BID 

 

    A business  license application must be  initiated prior  to or  in conjunction with  the 

submission of a bid on competitively bid contracts exceeding $50,000; or in the case 

of a subcontractor, prior  to  the submission of a bid by  the general contractor.   The 

license application procedure may be  initiated by visiting or calling the Division of 

Revenue. 

 

  11.3  BONDING REQUIREMENTS FOR NON‐RESIDENT CONTRACTORS 

 

    All non‐resident  contractors  are  reminded  that  they must  supply  a  surety or  cash 

bond to the Division of Revenue equal to six percent (6%) of the total of all contracts 

exceeding  $20,000  for  construction  within  this  state.    For  Division  of  Revenue 

purposes, cash bonds and bank  letters of credit  issued by financial  institutions will 

be accepted on all contracts. 

 

  11.4  CONTRACT AWARD TO NON‐RESIDENT CONTRACTORS 

 

    Every  architect,  or  professional  engineer  or  contractor  or  construction  manager 

engaging in the practice of such profession shall furnish the Department of Finance 

within 10 days after entering into any contract with a contractor or subcontractor not 

a  resident of  this State, a  statement of  the  total value of  such contract or contracts 

together with the names and addresses of the contracting parties. 

 

  11.5  STATE LICENSE AND TAX REQUIREMENTS 

 

    The  Contractor  and  Subcontractor  shall  be  licensed  to  do  business  in  the  State  of 

Delaware and shall pay al fees and taxes due under State laws.   In conformance with 

Section  2503, Chapter  25, Title  30, Delaware Code,  “the Contractor  shall  furnish  the 

State Tax Department within ten (10) days after award of the Contract, a statement of 

the  total  values  of  each  contract  and  subcontract,  together  with  the  names  and 

addresses of the contracting parties . . .” 
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  11.6  RIGHT TO AUDIT RECORDS 

 

    The Owner (contracting agency) shall have the right to audit the books and records 

of a Contractor or any Subcontractor under any Contract or Subcontract to the extent 

that the books and records relate to the performance of the Contract or Subcontract. 

 

    Said books and records shall be maintained by  the Contractor for a period of three 

(3)  years  from  the  date  of  final  payment  under  the  Prime  Contract  and  by  the 

Subcontractor for a period of three (3) years from the date of final payment under the 

Subcontract. 

END OF SECTION 
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ContractȱCMSȬ01:ȱSelectiveȱDemolitionȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ



CapitalȱSchoolȱDistrictȱ
KCCSȱ–ȱCentralȱMiddleȱSchoolȱ
BidȱPackageȱ‘Aȱ
ȱ                  
 

ContractȱCMSȬ01ȱSelectiveȱDemolitionȱ
BIDȱFORMȱANDȱATTACHMENTSȱ
ȱ ȱ 00ȱ41ȱ00Ȭ2ȱ

Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Selective Demolition

jmckee
Typewritten Text
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
Allȱ theȱ termsȱ andȱ conditionsȱ ofȱ Contractȱ CMSȬ01:ȱ Selectiveȱ Demolitionȱ hasȱ beenȱ thoroughlyȱ examinedȱ andȱ areȱ
understood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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BIDȱFORMȱANDȱATTACHMENTSȱ
ȱ ȱ 00ȱ41ȱ00Ȭ6ȱ

CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ContractȱCMSȬ02:ȱConcreteȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Concrete

jmckee
Typewritten Text
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ02:ȱConcreteȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱunderstood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ContractȱCMSȬ03:ȱMasonryȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Masonry

jmckee
Typewritten Text
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ03:ȱMasonryȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱunderstood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ContractȱCMSȬ04:ȱStructuralȱSteelȱandȱMiscellaneousȱMetalsȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Structural Steel

jmckee
Typewritten Text
Misc Metals

jmckee
Typewritten Text
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
Allȱ theȱ termsȱ andȱ conditionsȱ ofȱ Contractȱ CMSȬ04:ȱ Structuralȱ Steelȱ andȱMiscellaneousȱMetalsȱ hasȱ beenȱ thoroughlyȱ
examinedȱandȱareȱunderstood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ContractȱCMSȬ05:ȱCarpentryȱandȱGeneralȱWorksȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Carpentry/General

jmckee
Typewritten Text
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ05:ȱCarpentryȱandȱGeneralȱWorksȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱ
understood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ContractȱCMSȬ07:ȱGlassȱ&ȱGlazingȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Glass/Glazing

jmckee
Typewritten Text
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ07:ȱGlassȱ&ȱGlazingȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱunderstood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ContractȱCMSȬ08:ȱMetalȱFramingȱandȱDrywallȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
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jmckee
Typewritten Text
Drywall

jmckee
Typewritten Text

jmckee
Typewritten Text

jmckee
Typewritten Text

jmckee
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jmckee
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jmckee
Typewritten Text

jmckee
Typewritten Text

jmckee
Typewritten Text

jmckee
Typewritten Text

jmckee
Typewritten Text

jmckee
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jmckee
Typewritten Text

jmckee
Typewritten Text

jmckee
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jmckee
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jmckee
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jmckee
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jmckee
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jmckee
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jmckee
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ08:ȱMetalȱFramingȱandȱDrywallȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱ
understood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ContractȱCMSȬ09:ȱFlooringȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Flooring

jmckee
Typewritten Text
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ09:ȱFlooringȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱunderstood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ContractȱCMSȬ10:ȱCeramicȱTileȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Ceramic Tile 
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ10:ȱCeramicȱTileȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱunderstood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ContractȱCMSȬ11ȱAcousticalȱCeilingsȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Acoustical Ceilings

jmckee
Typewritten Text
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ11:ȱAcousticalȱCeilingsȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱunderstood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ContractȱCMSȬ12:ȱPaintȱandȱWallȱFinishesȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Paint/Wall Finishes

jmckee
Typewritten Text
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ12:ȱPaintȱandȱWallȱFinishesȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱ
understood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ContractȱCMSȬ13:ȱElevatorȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Elevator

jmckee
Typewritten Text
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ13:ȱElevatorȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱunderstood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ȱ

ContractȱCMSȬ14:ȱFireȱProtectionȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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ȱ
ȱ

Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ

ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Fire Protection

jmckee
Typewritten Text

jmckee
Typewritten Text
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NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ14:ȱFireȱProtectionȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱunderstood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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ȱ

BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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ȱ

CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ȱ
ȱ

ContractȱCMSȬ15:ȱMechanicalȱandȱPlumbingȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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ȱ
ȱ

Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
ȱ

ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Mechanical

jmckee
Typewritten Text
Plumbing

jmckee
Typewritten Text
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ȱ
ȱ

NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ15:ȱMechanicalȱandȱPlumbingȱhasȱbeenȱthoroughlyȱexaminedȱandȱareȱ
understood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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ȱ
ȱ

BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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ȱ
ȱ

CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ
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ȱ
ȱ

ContractȱCMSȬ16:ȱElectrical,ȱFireȱAlarmȱandȱSpecialȱSystemsȱ
ȱ

BIDȱFORMȱ
ȱ
ForȱBidsȱDue:ȱ ȱ ȱȱȱȱȱȱ ȱ ȱ ȱ To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
NameȱofȱBidder:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
BidderȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ContactȱName:ȱ ȱ ȱ ȱ ȱ ȱ ȱ EȬMailȱAddress:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
DelawareȱBusinessȱLicenseȱNo.:ȱ ȱ ȱ ȱ ȱ ȱȱTaxpayerȱIDȱNo.:ȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
(OtherȱLicenseȱNos.):ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PhoneȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȬȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱFaxȱNo.:ȱȱ(ȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱȱ ȱ ȱȱȱȱȱȱȱȱȬȱȱ ȱ ȱ ȱ
ȱ
Theȱundersigned,ȱrepresentingȱthatȱheȱhasȱreadȱandȱunderstandsȱtheȱBiddingȱDocumentsȱandȱthatȱthisȱbidȱisȱmadeȱinȱ
accordanceȱtherewith,ȱthatȱheȱhasȱvisitedȱtheȱsiteȱandȱhasȱfamiliarizedȱhimselfȱwithȱtheȱlocalȱconditionsȱunderȱwhichȱtheȱ
Workȱisȱtoȱbeȱperformed,ȱandȱthatȱhisȱbidȱisȱbasedȱuponȱtheȱmaterials,ȱsystemsȱandȱequipmentȱdescribedȱinȱtheȱBiddingȱ
Documentsȱwithoutȱexception,ȱherebyȱproposesȱandȱagreesȱtoȱprovideȱallȱlabor,ȱmaterials,ȱplant,ȱequipment,ȱsupplies,ȱ
transportȱandȱotherȱfacilitiesȱrequiredȱtoȱexecuteȱtheȱworkȱdescribedȱbyȱtheȱaforesaidȱdocumentsȱforȱtheȱlumpȱsumȱ
itemizedȱȱbelow:ȱ
ȱ
$ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ($ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ)ȱ
ȱ
ȱ
ALTERNATESȱȱȱȱ
ȱ
AlternateȱNo.ȱ1:ȱȱ CaseworkȱinȱLifeȱSkillsȱClassroom:ȱȱ
ȱ
Add/Deductȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ($ȱ ȱ ȱ )ȱ
ȱ
UNITȱPRICESȱȱȱ
ȱ
N/Aȱ
ȱ
I/WeȱacknowledgeȱAddendumsȱnumberedȱȱ ȱ ȱ ȱ ȱ ȱandȱtheȱprice(s)ȱsubmittedȱincludeȱanyȱ
cost/scheduleȱimpactȱtheyȱmayȱhave.ȱ
ȱ
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ȱ
ȱ

Thisȱbidȱshallȱremainȱvalidȱandȱcannotȱbeȱwithdrawnȱforȱoneȱhundredȱtwentyȱ(120)ȱdaysȱ(ProjectȱManager’sȱNote:ȱȱVerifyȱ
andȱcoordinateȱwithȱSectionȱ00ȱ21ȱ13ȱInstructionȱtoȱBidders.)ȱfromȱtheȱdateȱofȱopeningȱofȱbids,ȱandȱtheȱundersignedȱshallȱ
abideȱbyȱtheȱBidȱSecurityȱforfeitureȱprovisions.ȱȱBidȱSecurityȱisȱattachedȱtoȱthisȱBidȱ(ifȱrequired).ȱ
ȱ
TheȱOwnerȱshallȱhaveȱtheȱrightȱtoȱrejectȱanyȱorȱallȱbids,ȱandȱtoȱwaiveȱanyȱinformalityȱorȱirregularityȱinȱanyȱbidȱreceived.ȱ
ȱ
ThisȱbidȱisȱbasedȱuponȱworkȱbeingȱaccomplishedȱbyȱtheȱSubȬContractorsȱnamedȱonȱtheȱlistȱattachedȱtoȱthisȱbid.ȱ
ȱ
Theȱundersignedȱrepresentsȱandȱwarrantsȱthatȱheȱhasȱcompliedȱandȱshallȱcomplyȱwithȱallȱrequirementsȱofȱlocal,ȱstate,ȱandȱ
nationalȱlaws;ȱthatȱnoȱlegalȱrequirementȱhasȱbeenȱorȱshallȱbeȱviolatedȱinȱmakingȱorȱacceptingȱthisȱbid,ȱinȱawardingȱtheȱ
contractȱtoȱhimȱorȱinȱtheȱprosecutionȱofȱtheȱworkȱrequired;ȱthatȱtheȱbidȱisȱlegalȱandȱfirm;ȱthatȱheȱhasȱnot,ȱdirectlyȱorȱ
indirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱinȱanyȱcollusion,ȱorȱotherwiseȱtakenȱactionȱinȱrestraintȱofȱfreeȱ
competitiveȱbidding.ȱ
ȱ
UponȱreceiptȱofȱwrittenȱnoticeȱofȱtheȱacceptanceȱofȱthisȱBid,ȱtheȱBidderȱshall,ȱwithinȱtwentyȱ(20)ȱcalendarȱdays,ȱexecuteȱtheȱ
agreementȱinȱtheȱrequiredȱformȱandȱdeliverȱtheȱContractȱBonds,ȱandȱInsuranceȱCertificates,ȱrequiredȱbyȱtheȱContractȱ
Documents.ȱ
ȱ
Iȱamȱ/ȱWeȱareȱanȱIndividualȱ/ȱaȱPartnershipȱ/ȱaȱCorporationȱ
ȱ
Byȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱTradingȱasȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱ(Individual’sȱ/ȱGeneralȱPartner’sȱ/ȱCorporateȱName)ȱ
ȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ(StateȱofȱCorporation)ȱ
ȱ
ȱ
ȱ
BusinessȱAddress:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ
Witness:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱBy:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(AuthorizedȱSignature)ȱ
ȱ(SEAL)ȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱ(Title)ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱDate:ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ATTACHMENTSȱ
ȱ SubȬContractorȱListȱ
ȱ NonȬCollusionȱStatementȱ
ȱ BidȱBondȱ
ȱ ConsentȱofȱSuretyȱ
ȱ (OthersȱasȱRequiredȱbyȱProjectȱManuals)ȱ
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ȱ
ȱ

ȱ
SUBCONTRACTORȱLISTȱ

ȱ
InȱaccordanceȱwithȱTitleȱ29,ȱChapterȱ6962ȱ(d)(10)bȱDelawareȱCode,ȱtheȱfollowingȱsubȬcontractorȱlistingȱmustȱaccompanyȱ
theȱbidȱsubmittal.ȱTheȱnameȱandȱaddressȱofȱtheȱsubȬcontractorȱmustȱbeȱlistedȱforȱeachȱcategoryȱwhereȱtheȱbidderȱintendsȱ
toȱuseȱaȱsubȬcontractorȱtoȱperformȱthatȱcategoryȱofȱwork.ȱInȱorderȱtoȱprovideȱfullȱdisclosureȱandȱacceptanceȱofȱtheȱbidȱbyȱ
theȱOwner,ȱitȱisȱrequiredȱthatȱbiddersȱlistȱthemselvesȱasȱbeingȱtheȱsubȬcontractorȱforȱallȱcategoriesȱwhereȱhe/sheȱisȱ
qualifiedȱandȱintendsȱtoȱperformȱsuchȱwork.ȱ
ȱ
ȱ
ȱ
SubcontractorȱCategoryȱȱ Subcontractorȱ ȱ ȱ ȱ ȱ ȱȱȱȱAddressȱ(Cityȱ&ȱState)ȱ
ȱ
1.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
2.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
3.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
4.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
5.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ

jmckee
Typewritten Text
Electrical

jmckee
Typewritten Text

jmckee
Typewritten Text
Fire Alarm

jmckee
Typewritten Text
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ȱ

NONȬCOLLUSIONȱSTATEMENTȱ
ȱ
Thisȱisȱtoȱcertifyȱthatȱtheȱundersignedȱbidderȱhasȱneitherȱdirectlyȱnorȱindirectly,ȱenteredȱintoȱanyȱagreement,ȱparticipatedȱ
inȱanyȱcollusionȱorȱotherwiseȱtakenȱanyȱactionȱinȱrestraintȱofȱfreeȱcompetitiveȱbiddingȱinȱconnectionȱwithȱthisȱproposalȱ
submittedȱthisȱdateȱȱ ȱ ȱ ȱ .ȱ
ȱ
AllȱtheȱtermsȱandȱconditionsȱofȱContractȱCMSȬ16:ȱElectrical,ȱFireȱAlarmȱandȱSpecialȱSystemsȱhasȱbeenȱthoroughlyȱ
examinedȱandȱareȱunderstood.ȱ
ȱ
NAMEȱOFȱBIDDER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(TYPED):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
AUTHORIZEDȱREPRESENTATIVEȱ
(SIGNATURE):ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
TITLE:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ADDRESSȱOFȱBIDDER:ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
PHONEȱNUMBER:ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ
ȱ
SwornȱtoȱandȱSubscribedȱbeforeȱmeȱthisȱȱȱ ȱ ȱ ȱ ȱdayȱofȱȱȱȱ ȱ ȱ ȱ20ȱ .ȱ
ȱ
MyȱCommissionȱexpiresȱȱȱ ȱ ȱ ȱ .ȱȱȱNOTARYȱPUBLICȱȱȱ ȱ ȱ ȱ ȱ .ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
THISȱPAGEȱMUSTȱBEȱSIGNEDȱANDȱNOTARIZEDȱFORȱYOURȱBIDȱTOȱBEȱCONSIDERED.ȱ
ȱ
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ȱ

BIDȱBONDȱ
ȱ

TOȱACCOMPANYȱPROPOSALȱ
(Notȱnecessaryȱifȱsecurityȱisȱused)ȱ

ȱ
KNOWȱALLȱMENȱBYȱTHESEȱPRESENTSȱThat:ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱofȱ
_____________________________inȱtheȱCountyȱofȱ____________________________ȱandȱStateȱofȱ___________________ȱasȱ
Principal,ȱandȱȱȱ ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱofȱ_________________________inȱtheȱCountyȱofȱ____________________ȱ
ȱ ȱȱȱȱȱȱȱȱandȱStateȱofȱȱ ȱ ȱ ȱasȱSurety,ȱlegallyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱ
(‘State”),ȱareȱheldȱandȱfirmlyȱuntoȱtheȱȱCapitalȱSchoolȱDistrictȱȱȱinȱtheȱsumȱofȱȱ ȱ ȱ ȱ ȱ ȱDollarsȱ
(S____________________),ȱorȱpercentȱnotȱtoȱexceedȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
Dollarsȱ(S______________________)ȱofȱamountȱofȱbidȱonȱContractȱNo.ȱ____________________ȱtoȱbeȱpaidȱtoȱtheȱCapitalȱ
SchoolȱDistrictȱȱforȱtheȱuseȱandȱbenefitȱofȱtheȱCapitalȱSchoolȱDistrictȱȱforȱwhichȱpaymentȱwellȱandȱtrulyȱtoȱbeȱmade,ȱweȱdoȱ
bindȱourselves,ȱourȱandȱeachȱofȱourȱheirs,ȱexecutors,ȱadministrators.ȱandȱsuccessors,ȱjointlyȱandȱseverallyȱforȱandȱinȱtheȱ
wholeȱfirmlyȱbyȱtheseȱpresents.ȱ
ȱ
NOWȱTHEȱCONDITIONȱOFȱTHISȱOBLIGATIONȱISȱSUCHȱThatȱifȱtheȱaboveȱboundenȱPrincipalȱwhoȱhasȱsubmittedȱtoȱtheȱ
CapitalȱSchoolȱDistrictȱȱaȱcertainȱproposalȱtoȱenterȱintoȱthisȱcontractȱforȱtheȱfurnishingȱofȱcertainȱmaterialȱand/orȱservicesȱ
withinȱtheȱState,ȱshallȱbeȱawardedȱthisȱContract,ȱandȱifȱsaidȱPrincipalȱshallȱwellȱandȱtrulyȱenterȱintoȱandȱexecuteȱthisȱ
ContractȱasȱmayȱbeȱrequiredȱbyȱtheȱtermsȱofȱthisȱContractȱandȱapprovedȱbyȱtheȱCapitalȱSchoolȱDistrictȱȱthisȱContractȱtoȱbeȱ
enteredȱintoȱwithinȱtwentyȱdaysȱafterȱtheȱdateȱofȱofficialȱnoticeȱofȱtheȱawardȱthereofȱinȱaccordanceȱwithȱtheȱtermsȱofȱsaidȱ
proposal,ȱthenȱthisȱobligationȱshallȱbeȱvoidȱorȱelseȱtoȱbeȱandȱremainȱinȱfullȱforceȱandȱvirtue.ȱ
ȱ
Sealedȱwithȱ____________sealȱandȱdatedȱthisȱ dayȱofȱȱ ȱ ȱ ȱ inȱtheȱyearȱofȱourȱLordȱtwoȱthousandȱ
andȱ______________________(20__).ȱ
ȱ
SEALED,ȱANDȱDELIVEREDȱINȱTHEȱȱPRESENCEȱOFȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ ȱȱ ȱNameȱofȱBidderȱ(Organization)ȱ
ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱCorporateȱȱ ȱ By:ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱSealȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱAuthorizedȱSignatureȱ
Attestȱȱȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ NameȱofȱSuretyȱ
Witnessȱ ȱ ȱ ȱ
ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ Titleȱ
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ȱ

CONSENTȱOFȱSURETYȱ
ȱ
ȱ
DATEȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ
ȱ
To:ȱ CapitalȱSchoolȱDistrictȱ ȱ
ȱ 945ȱForestȱStreetȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ Dover,ȱDelawareȱ19904ȱ
ȱ
Gentlemen:ȱ
ȱ
We,ȱtheȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompanyȇsȱAddress)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
aȱSuretyȱCompanyȱauthorizedȱtoȱdoȱbusinessȱinȱtheȱStateȱofȱDelawareȱherebyȱagreesȱthatȱifȱȱȱ ȱ
ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Contractor)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ (Address)ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
ȱ
isȱawardedȱtheȱContractȱNo.ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ
WeȱwillȱwriteȱtheȱrequiredȱPerformanceȱand/orȱLaborȱandȱMaterialȱBondȱrequiredȱbyȱParagraphȱ8ȱofȱtheȱInstructionsȱtoȱ
Bidders.ȱ
ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(SuretyȱCompany)ȱ
ȱ
ȱ Byȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(AttorneyȬinȬFact)ȱ
ȱ

ENDȱOFȱSECTIONȱ



Capital School District 

KCCS – Central Middle School 

Bid Package ‘A 
                   
 

AGREEMENT                     00 52 00‐1 

SECTION 00 52 00 ‐ AGREEMENT 

 

1.  SUMMARY 

 

  1.1.  The Agreement Form for this Project is the American Institute of Architects 

Standard Form of Agreement between Owner and Contractor Construction 

Manager as Advisor Edition AIA Document A132 ‐ 2009 Edition. 

 

  1.2  A copy of A132  ‐ 2009 Edition  is bound  into  this Project Manual  following 

this page.   

 

    1.2.1  Under Article 5.2 add the following: 

 

  “Upon completion of the work under the Contract, the Owner may release 60% of 

the amount then retained.  The balance of the amount retained will be held until: 

 

  A.  All reports required of the Contract are received; 

 

  B.  All Subcontractors in trades listed on the Bid Form are paid by the Contractor, 

unless the amount owed to the Subcontractor is disputed, in which case the 

Owner may withhold 150% of the amount withheld by the Contractor in its 

dispute with the Subcontractor; and 

 

  C.  Final payment is authorized by the Owner.” 

     

 
 

 

END OF SECTION 
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ADDITIONS AND DELETIONS: 

The author of this document 

has added information 

needed for its completion. 

The author may also have 

revised the text of the 

original AIA standard form. 

An Additions and Deletions 

Report that notes added 

information as well as 

revisions to the standard 

form text is available from 

the author and should be 

reviewed. 

This document has important 

legal consequences. 

Consultation with an 

attorney is encouraged with 

respect to its completion 

or modification. 

This document is intended 

to be used in conjunction 

with AIA Documents A232™–

2009, General Conditions of 

the Contract for 

Construction, Construction 

Manager as Adviser Edition; 

B132™–2009, Standard Form 

of Agreement Between Owner 

and Architect, Construction 

Manager as Adviser Edition; 

and C132™–2009, Standard 

Form of Agreement Between 

Owner and Construction 

Manager as Adviser. 

AIA Document A232™–2009 is 

adopted in this document by 

reference. Do not use with 

other general conditions 

unless this document is 

modified. 

ELECTRONIC COPYING of any 

portion of this AIA
®  
Document 

to another electronic file is 

prohibited and constitutes a 

violation of copyright laws 

as set forth in the footer of 

this document. 

AGREEMENT made as of the «  » day of «  » in the year «  » 

(In words, indicate day, month and year.) 

 

BETWEEN the Owner: 

(Name, legal status, address and other information) 

 

«  »«  » 

«  » 

«  » 

«  » 

 

and the Contractor: 

(Name, legal status, address and other information) 

 

«  »«  » 

«  » 

«  » 

«  » 

 

for the following Project: 

(Name, location and detailed description) 

 

«(KCCS) Capital School District» 

«  » 

«  » 

 

The Construction Manager: 

(Name, legal status, address and other information) 

 

«  »«  » 

«  » 

«  » 

«  » 

 

The Architect: 

(Name, legal status, address and other information) 

 

«  »«  » 

«  » 

«  » 

«  » 

 

The Owner and Contractor agree as follows. 
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TABLE OF ARTICLES 
 
1 THE CONTRACT DOCUMENTS 
 
2 THE WORK OF THIS CONTRACT 
 
3 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION 
 
4 CONTRACT SUM 
 
5 PAYMENTS 
 
6 DISPUTE RESOLUTION 
 
7 TERMINATION OR SUSPENSION 
 
8 MISCELLANEOUS PROVISIONS 
 
9 ENUMERATION OF CONTRACT DOCUMENTS 
 
10 INSURANCE AND BONDS 
 

ARTICLE 1   THE CONTRACT DOCUMENTS 
The Contract Documents consist of this Agreement, Conditions of the Contract (General, Supplementary and other 

Conditions), Drawings, Specifications, Addenda issued prior to execution of this Agreement, other documents listed 

in this Agreement and Modifications issued after execution of this Agreement, all of which form the Contract, and 

are as fully a part of the Contract as if attached to this Agreement or repeated herein. The Contract represents the 

entire and integrated agreement between the parties hereto and supersedes prior negotiations, representations or 

agreements, either written or oral. An enumeration of the Contract Documents, other than Modifications, appears in 

Article 9. 

 

ARTICLE 2   THE WORK OF THIS CONTRACT 
The Contractor shall fully execute the Work described in the Contract Documents, except as specifically indicated in 

the Contract Documents to be the responsibility of others. 

 

ARTICLE 3   DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION 
§ 3.1 The date of commencement of the Work shall be the date of this Agreement unless a different date is stated 

below or provision is made for the date to be fixed in a notice to proceed issued by the Owner. 

(Insert the date of commencement, if it differs from the date of this Agreement or, if applicable, state that the date 

will be fixed in a notice to proceed.) 

 

«  » 

 

If, prior to the commencement of the Work, the Owner requires time to file mortgages, mechanics’ liens and other 

security interests, the Owner’s time requirement shall be as follows: 

 

«  » 

 

§ 3.2 The Contract Time shall be measured from the date of commencement. 

 

§ 3.3 The Contractor shall achieve Substantial Completion of the entire Work not later than «  » ( «  » ) days from 

the date of commencement, or as follows:  

(Insert number of calendar days. Alternatively, a calendar date may be used when coordinated with the date of 

commencement. If appropriate, insert requirements for earlier Substantial Completion of certain portions of the 

Work.) 

 

«  » 
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Portion of the Work Substantial Completion Date 
    

 

, subject to adjustments of this Contract Time as provided in the Contract Documents. 

(Insert provisions, if any, for liquidated damages relating to failure to achieve Substantial Completion on time or for 

bonus payments for early completion of the Work.) 

 

«  » 

 

ARTICLE 4   CONTRACT SUM 
§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the 

Contract. The Contract Sum shall be one of the following:  

(Check the appropriate box.) 

 

[ «  » ] Stipulated Sum, in accordance with Section 4.2 below 

 

[ «  » ] Cost of the Work plus the Contractor’s Fee without a Guaranteed Maximum Price, in accordance 

with Section 4.3 below 

 

[ «  » ] Cost of the Work plus the Contractor’s Fee with a Guaranteed Maximum Price, in accordance with 

Section 4.4 below 

 

(Based on the selection above, complete Section 4.2, 4.3 or 4.4 below. Based on the selection above, also complete 

either Section 5.1.4, 5.1.5 or 5.1.6 below.) 

 

§ 4.2 Stipulated Sum 
§ 4.2.1 The Stipulated Sum shall be «  » ($ «  » ), subject to additions and deletions as provided in the Contract 

Documents. 

 

§ 4.2.2 The Stipulated Sum is based on the following alternates, if any, which are described in the Contract 

Documents and are hereby accepted by the Owner: 

(State the numbers or other identification of accepted alternates. If the bidding or proposal documents permit the 

Owner to accept other alternates subsequent to the execution of this Agreement, attach a schedule of such other 

alternates showing the amount for each and the date when that amount expires.) 

 

«  » 

 

§ 4.2.3 Unit prices, if any: 

(Identify and state the unit price, and state the quantity limitations, if any, to which the unit price will be applicable.) 

 

Item Units and Limitations Price per Unit ($0.00) 
     

 

§ 4.2.4 Allowances included in the Stipulated Sum, if any: 

(Identify allowance and state exclusions, if any, from the allowance price.) 

 

Item Allowance 
    

 

§ 4.3 Cost of the Work Plus Contractor’s Fee without a Guaranteed Maximum Price 
§ 4.3.1 The Contract Sum is the Cost of the Work as defined in Exhibit A, Determination of the Cost of the Work, 

plus the Contractor’s Fee. 

 

§ 4.3.2 The Contractor’s Fee: 

(State a lump sum, percentage of Cost of the Work or other provision for determining the Contractor’s Fee.) 
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«  » 

 

§ 4.3.3 The method of adjustment of the Contractor’s Fee for changes in the Work: 

 

«  » 

 

§ 4.3.4 Limitations, if any, on a Subcontractor’s overhead and profit for increases in the cost of its portion of the 

Work: 

 

«  » 

 

§ 4.3.5 Rental rates for Contractor-owned equipment shall not exceed «  » percent ( «  » %) of the standard rate paid 

at the place of the Project.  

 

§ 4.3.6 Unit prices, if any: 

(Identify and state the unit price; state quantity limitations, if any, to which the unit price will be applicable.) 

 

Item Units and Limitations Price per Unit ($0.00) 
     

 

§ 4.3.7 The Contractor shall prepare and submit to the Construction Manager for the Owner, in writing, a Control 

Estimate within 14 days of executing this Agreement. The Control Estimate shall include the items in Section A.1 of 

Exhibit A, Determination of the Cost of the Work.  

 

§ 4.4 Cost of the Work Plus Contractor’s Fee with a Guaranteed Maximum Price 
§ 4.4.1 The Contract Sum is the Cost of the Work as defined in Exhibit A, Determination of the Cost of the Work, 

plus the Contractor’s Fee. 

 

§ 4.4.2 The Contractor’s Fee: 

(State a lump sum, percentage of Cost of the Work or other provision for determining the Contractor’s Fee.) 

 

«  » 

 

§ 4.4.3 The method of adjustment of the Contractor’s Fee for changes in the Work: 

 

«  » 

 

§ 4.4.4 Limitations, if any, on a Subcontractor’s overhead and profit for increases in the cost of its portion of the 

Work: 

 

«  » 

 

§ 4.4.5 Rental rates for Contractor-owned equipment shall not exceed «  » percent ( «  » %) of the standard rate paid 

at the place of the Project. 

 

§ 4.4.6 Unit Prices, if any:  

(Identify and state the unit price, and state the quantity limitations, if any, to which the unit price will be applicable.) 

 

Item Units and Limitations Price per Unit ($0.00) 
     

 

§ 4.4.7 Guaranteed Maximum Price 
§ 4.4.7.1 The sum of the Cost of the Work and the Contractor’s Fee is guaranteed by the Contractor not to exceed «  

» ($ «  » ), subject to additions and deductions by changes in the Work as provided in the Contract Documents. Such 

maximum sum is referred to in the Contract Documents as the Guaranteed Maximum Price. Costs which would 

cause the Guaranteed Maximum Price to be exceeded shall be paid by the Contractor without reimbursement by the 

Owner.  
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(Insert specific provisions if the Contractor is to participate in any savings.) 

 

«  » 

 

§ 4.4.7.2 The Guaranteed Maximum Price is based on the following alternates, if any, which are described in the 

Contract Documents and are hereby accepted by the Owner: 

 

«  » 

 

§ 4.4.7.3 Allowances included in the Guaranteed Maximum Price, if any: 

(Identify and state the amounts of any allowances, and state whether they include labor, materials, or both.) 

 

Item Allowance 
    

 

§ 4.4.7.4 Assumptions, if any, on which the Guaranteed Maximum Price is based: 

 

«  » 

 

ARTICLE 5   PAYMENTS 
§ 5.1 Progress Payments 
§ 5.1.1 Based upon Applications for Payment submitted to the Construction Manager by the Contractor, and upon 

certification of the Project Application and Project Certificate for Payment or Application for Payment and 

Certificate for Payment by the Construction Manager and Architect and issuance by the Architect, the Owner shall 

make progress payments on account of the Contract Sum to the Contractor as provided below and elsewhere in the 

Contract Documents. 

 

§ 5.1.2 The period covered by each Application for Payment shall be one calendar month ending on the last day of 

the month, or as follows: 

 

«  » 

 

§ 5.1.3 Provided that an Application for Payment is received by the Construction Manager not later than the «  » day 

of a month, the Owner shall make payment of the certified amount in the Application for Payment to the Contractor 

not later than the «  » day of the «  » month. If an Application for Payment is received by the Construction Manager 

after the application date fixed above, payment shall be made by the Owner not later than «  » ( «  » ) days after the 

Construction Manager receives the Application for Payment.  

(Federal, state or local laws may require payment within a certain period of time.) 

 

§ 5.1.4 Progress Payments Where the Contract Sum is Based on a Stipulated Sum 
§ 5.1.4.1 Each Application for Payment shall be based on the most recent schedule of values submitted by the 

Contractor in accordance with the Contract Documents. The schedule of values shall allocate the entire Contract 

Sum among the various portions of the Work and be prepared in such form and supported by such data to 

substantiate its accuracy as the Construction Manager and Architect may require. This schedule, unless objected to 

by the Construction Manager or Architect, shall be used as a basis for reviewing the Contractor’s Applications for 

Payment. 

 

§ 5.1.4.2 Applications for Payment shall show the percentage of completion of each portion of the Work as of the 

end of the period covered by the Application for Payment. 

 

§ 5.1.4.3 Subject to the provisions of the Contract Documents, the amount of each progress payment shall be 

computed as follows: 

.1 Take that portion of the Contract Sum properly allocable to completed Work as determined by 

multiplying the percentage completion of each portion of the Work by the share of the total Contract 

Sum allocated to that portion of the Work in the schedule of values, less retainage of «  » percent ( «  

» %). Pending final determination of cost to the Owner of changes in the Work, amounts not in 

dispute may be included as provided in Section 7.3.9 of the General Conditions; 
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.2 Add that portion of the Contract Sum properly allocable to materials and equipment delivered and 

suitably stored at the site for subsequent incorporation in the completed construction (or, if approved 

in advance by the Owner, suitably stored off the site at a location agreed upon in writing), less 

retainage of «  » percent ( «  » %); 

.3 Subtract the aggregate of previous payments made by the Owner; and 

.4 Subtract amounts, if any, for which the Construction Manager or Architect has withheld or nullified a 

Certificate for Payment as provided in Section 9.5 of the General Conditions. 

 

§ 5.1.4.4 The progress payment amount determined in accordance with Section 5.1.4.3 shall be further modified 

under the following circumstances: 

.1 Add, upon Substantial Completion of the Work, a sum sufficient to increase the total payments to «  » 

percent ( «  » %) of the Contract Sum, less such amounts as the Construction Manager recommends 

and the Architect determines for incomplete Work and unsettled claims; and 

.2 Add, if final completion of the Work is thereafter materially delayed through no fault of the 

Contractor, any additional amounts payable in accordance with Section 9.10.3 of the General 

Conditions. 

 

§ 5.1.4.5 Reduction or limitation of retainage, if any, shall be as follows: 

(If it is intended, prior to Substantial Completion of the entire Work, to reduce or limit the retainage resulting from 

the percentages inserted in Sections 5.1.4.3.1 and 5.1.4.3.2 above, and this is not explained elsewhere in the 

Contract Documents, insert here provisions for such reduction or limitation.) 

 

«  » 

 

§ 5.1.5 Progress Payments Where the Contract Sum is Based on the Cost of the Work without a Guaranteed Maximum 
Price 
§ 5.1.5.1 With each Application for Payment, the Contractor shall submit the cost control information required in 

Exhibit A, Determination of the Cost of the Work, along with payrolls, petty cash accounts, receipted invoices or 

invoices with check vouchers attached and any other evidence required by the Owner, Construction Manager or 

Architect to demonstrate that cash disbursements already made by the Contractor on account of the Cost of the 

Work equal or exceed (1) progress payments already received by the Contractor; less (2) that portion of those 

payments attributable to the Contractor’s Fee; plus (3) payrolls for the period covered by the present Application for 

Payment. 

 

§ 5.1.5.2 Applications for Payment shall show the Cost of the Work actually incurred by the Contractor through the 

end of the period covered by the Application for Payment and for which the Contractor has made or intends to make 

actual payment prior to the next Application for Payment. 

 

§ 5.1.5.3 Subject to other provisions of the Contract Documents, the amount of each progress payment shall be 

computed as follows: 

.1 Take the Cost of the Work as described in Exhibit A, Determination of the Cost of the Work; 

.2 Add the Contractor’s Fee, less retainage of «  » percent ( «  » %). The Contractor’s Fee shall be 

computed upon the Cost of the Work described in that Section at the rate stated in that Section; or if 

the Contractor’s Fee is stated as a fixed sum, an amount which bears the same ratio to that fixed-sum 

Fee as the Cost of the Work bears to a reasonable estimate of the probable Cost of the Work upon its 

completion; 

.3 Subtract retainage of «  » percent ( «  » %) from that portion of the Work that the Contractor self-

performs; 

.4 Subtract the aggregate of previous payments made by the Owner; 

.5 Subtract the shortfall, if any, indicated by the Contractor in the documentation required by Article 5 

or resulting from errors subsequently discovered by the Owner’s auditors in such documentation; and 

.6 Subtract amounts, if any, for which the Construction Manager or Architect has withheld or withdrawn 

a Certificate for Payment as provided in Section 9.5 of AIA Document A232™–2009, General 

Conditions of the Contract for Construction, Construction Manager as Adviser Edition. 
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§ 5.1.5.4 The Owner, Construction Manager and Contractor shall agree upon (1) a mutually acceptable procedure for 

review and approval of payments to Subcontractors and (2) the percentage of retainage held on Subcontracts, and 

the Contractor shall execute subcontracts in accordance with those agreements.  

 

§ 5.1.5.5 In taking action on the Contractor’s Applications for Payment, the Construction Manager and Architect 

shall be entitled to rely on the accuracy and completeness of the information furnished by the Contractor and shall 

not be deemed to represent that the Construction Manager and Architect have made a detailed examination, audit or 

arithmetic verification of the documentation submitted in accordance with Article 5 or other supporting data; that the 

Construction Manager and Architect have made exhaustive or continuous on-site inspections; or that the 

Construction Manager and Architect have made examinations to ascertain how or for what purposes the Contractor 

has used amounts previously paid on account of the Contract. Such examinations, audits and verifications, if 

required by the Owner, will be performed by the Owner’s auditors acting in the sole interest of the Owner. 

 

§ 5.1.5.6 Except with the Owner’s prior approval, the Contractor shall not make advance payments to suppliers for 

materials or equipment which have not been delivered and stored at the site. 

 

§ 5.1.6 Progress Payments Where the Contract Sum is Based on the Cost of the Work with a Guaranteed Maximum 
Price 
§ 5.1.6.1 With each Application for Payment, the Contractor shall submit payrolls, petty cash accounts, receipted 

invoices or invoices with check vouchers attached, and any other evidence required by the Owner or Architect to 

demonstrate that cash disbursements already made by the Contractor on account of the Cost of the Work equal or 

exceed (1) progress payments already received by the Contractor; less (2) that portion of those payments attributable 

to the Contractor’s Fee; plus (3) payrolls for the period covered by the present Application for Payment. 

 

§ 5.1.6.2 Each Application for Payment shall be based on the most recent schedule of values submitted by the 

Contractor in accordance with the Contract Documents. The schedule of values shall allocate the entire Contract 

Sum among the various portions of the Work and be prepared in such form and supported by such data to 

substantiate its accuracy as the Construction Manager and Architect may require. This schedule, unless objected to 

by the Construction Manager or Architect, shall be used as a basis for reviewing the Contractor’s Applications for 

Payment. 

 

§ 5.1.6.3 Applications for Payment shall show the percentage of completion of each portion of the Work as of the 

end of the period covered by the Application for Payment. The percentage of completion shall be the lesser of (1) 

the percentage of that portion of the Work which has actually been completed; or (2) the percentage obtained by 

dividing (a) the expense that has actually been incurred by the Contractor on account of that portion of the Work for 

which the Contractor has made or intends to make actual payment prior to the next Application for Payment by (b) 

the share of the Guaranteed Maximum Price allocated to that portion of the Work in the schedule of values. 

 

§ 5.1.6.4 Subject to other provisions of the Contract Documents, the amount of each progress payment shall be 

computed as follows: 

.1 Take that portion of the Guaranteed Maximum Price properly allocable to completed Work as 

determined by multiplying the percentage of completion of each portion of the Work by the share of 

the Guaranteed Maximum Price allocated to that portion of the Work in the schedule of values. 

Pending final determination of cost to the Owner of changes in the Work, amounts not in dispute 

shall be included as provided in Section 7.3.10 of AIA Document A232–2009; 

.2 Add that portion of the Guaranteed Maximum Price properly allocable to materials and equipment 

delivered and suitably stored at the site for subsequent incorporation in the Work, or if approved in 

advance by the Owner, suitably stored off the site at a location agreed upon in writing; 

.3 Add the Contractor’s Fee, less retainage of «  » percent ( «  » %). The Contractor’s Fee shall be 

computed upon the Cost of the Work at the rate stated in Section 4.4.2 or, if the Contractor’s Fee is 

stated as a fixed sum in that Section, shall be an amount that bears the same ratio to that fixed-sum 

fee as the Cost of the Work bears to a reasonable estimate of the probable Cost of the Work upon its 

completion; 

.4 Subtract retainage of «  » percent ( «  » %) from that portion of the Work that the Contractor self-

performs; 

.5 Subtract the aggregate of previous payments made by the Owner; 
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.6 Subtract the shortfall, if any, indicated by the Contractor in the documentation required by Section 

5.1.6.1 to substantiate prior Applications for Payment, or resulting from errors subsequently 

discovered by the Owner’s auditors in such documentation; and 

.7 Subtract amounts, if any, for which the Construction Manager or Architect have withheld or nullified 

a Certificate for Payment as provided in Section 9.5 of AIA Document A232–2009. 

 

§ 5.1.6.5 The Owner and the Contractor shall agree upon a (1) mutually acceptable procedure for review and 

approval of payments to Subcontractors and (2) the percentage of retainage held on Subcontracts, and the Contractor 

shall execute subcontracts in accordance with those agreements.  

 

§ 5.1.6.6 In taking action on the Contractor’s Applications for Payment, the Construction Manager and Architect 

shall be entitled to rely on the accuracy and completeness of the information furnished by the Contractor and shall 

not be deemed to represent that the Construction Manager or Architect have made a detailed examination, audit or 

arithmetic verification of the documentation submitted in accordance with Section 5.1.6.1 or other supporting data; 

that the Construction Manager or Architect have made exhaustive or continuous on-site inspections; or that the 

Construction Manager or Architect have made examinations to ascertain how or for what purposes the Contractor 

has used amounts previously paid on account of the Contract. Such examinations, audits and verifications, if 

required by the Owner, will be performed by the Owner’s auditors acting in the sole interest of the Owner. 

 

§ 5.1.6.7 Except with the Owner’s prior approval, the Contractor shall not make advance payments to suppliers for 

materials or equipment which have not been delivered and stored at the site. 

 

§ 5.2 Final Payment 
§ 5.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the 

Contractor when  

.1 the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct 

Work as provided in Section 12.2 of AIA Document A232–2009, and to satisfy other requirements, if 

any, which extend beyond final payment;  

.2 the Contractor has submitted a final accounting for the Cost of the Work, pursuant to Exhibit A, 

Determination of the Cost of the Work when payment is on the basis of the Cost of the Work, with or 

without a Guaranteed Maximum payment; and 

.3 a final Certificate for Payment or Project Certificate for Payment has been issued by the Architect; 

such final payment shall be made by the Owner not more than 30 days after the issuance of the final 

Certificate for Payment or Project Certificate for Payment, or as follows: 

 

«  » 

 

ARTICLE 6   DISPUTE RESOLUTION 
§ 6.1 Initial Decision Maker 
The Architect will serve as Initial Decision Maker pursuant to Section 15.2 of AIA Document A232–2009, unless 

the parties appoint below another individual, not a party to this Agreement, to serve as Initial Decision Maker. 

(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, 

if other than the Architect.) 

 

«  » 

«  » 

«  » 

«  » 

 

§ 6.2 Binding Dispute Resolution 
For any Claim subject to, but not resolved by, mediation pursuant to Section 15.3 of AIA Document A232–2009, the 

method of binding dispute resolution shall be as follows: 

(Check the appropriate box. If the Owner and Contractor do not select a method of binding dispute resolution 

below, or do not subsequently agree in writing to a binding dispute resolution method other than litigation, Claims 

will be resolved by litigation in a court of competent jurisdiction.) 

 

[ «  » ] Arbitration pursuant to Section 15.4 of AIA Document A232–2009. 
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[ «  » ] Litigation in a court of competent jurisdiction. 

 

[ «  » ] Other: (Specify) 

 

«  » 

 

ARTICLE 7   TERMINATION OR SUSPENSION 
§ 7.1 Where the Contract Sum is a Stipulated Sum 
§ 7.1.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document 

A232–2009. 

 

§ 7.1.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A232–2009. 

 

§ 7.2 Where the Contract Sum is Based on the Cost of the Work with or without a Guaranteed Maximum Price 
§ 7.2.1 Subject to the provisions of Section 7.2.2 below, the Contract may be terminated by the Owner or the 

Contractor as provided in Article 14 of AIA Document A232–2009. 

 

§ 7.2.2 The Contract may be terminated by the Owner for cause as provided in Article 14 of AIA Document A232–

2009; however, the Owner shall then only pay the Contractor an amount calculated as follows: 

.1 Take the Cost of the Work incurred by the Contractor to the date of termination; 

.2 Add the Contractor’s Fee computed upon the Cost of the Work to the date of termination at the rate 

stated in Sections 4.3.2 or 4.4.2, as applicable, or, if the Contractor’s Fee is stated as a fixed sum, an 

amount that bears the same ratio to that fixed-sum Fee as the Cost of the Work at the time of 

termination bears to a reasonable estimate of the probable Cost of the Work upon its completion; and 

.3 Subtract the aggregate of previous payments made by the Owner. 

 

§ 7.2.3 If the Owner terminates the Contract for cause when the Contract Sum is based on the Cost of the Work with 

a Guaranteed Maximum Price, and as provided in Article 14 of AIA Document A232–2009, the amount, if any, to 

be paid to the Contractor under Section 14.2.4 of AIA Document A232–2009 shall not cause the Guaranteed 

Maximum Price to be exceeded, nor shall it exceed the amount calculated in Section 7.2.2. 

 

§ 7.2.4 The Owner shall also pay the Contractor fair compensation, either by purchase or rental at the election of the 

Owner, for any equipment owned by the Contractor that the Owner elects to retain and that is not otherwise included 

in the Cost of the Work under Section 7.2.1. To the extent that the Owner elects to take legal assignment of 

subcontracts and purchase orders (including rental agreements), the Contractor shall, as a condition of receiving the 

payments referred to in this Article 7, execute and deliver all such papers and take all such steps, including the legal 

assignment of such subcontracts and other contractual rights of the Contractor, as the Owner may require for the 

purpose of fully vesting in the Owner the rights and benefits of the Contractor under such subcontracts or purchase 

orders. 

 

§ 7.2.5 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A232–2009; in such 

case, the Contract Sum and Contract Time shall be increased as provided in Section 14.3.2 of AIA Document A232–

2009, except that the term ‘profit’ shall be understood to mean the Contractor’s Fee as described in Sections 4.3.2 

and 4.4.2 of this Agreement. 

 

ARTICLE 8   MISCELLANEOUS PROVISIONS 
§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A232–2009 or another Contract 

Document, the reference refers to that provision as amended or supplemented by other provisions of the Contract 

Documents. 

 

§ 8.2 Payments due and unpaid under the Contract shall bear interest from the date payment is due at the rate stated 

below, or in the absence thereof, at the legal rate prevailing from time to time at the place where the Project is 

located. 

(Insert rate of interest agreed upon, if any.) 

 

«  » % «  » 
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§ 8.3 The Owner’s representative: 

(Name, address and other information) 

 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 

 

§ 8.4 The Contractor’s representative: 

(Name, address and other information) 

 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 

 

§ 8.5 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days written notice to the 

other party. 

 

§ 8.6 Other provisions: 

 

«  » 

 

ARTICLE 9   ENUMERATION OF CONTRACT DOCUMENTS 
§ 9.1 The Contract Documents, except for Modifications issued after execution of this Agreement, are enumerated in 

the sections below. 

 

§ 9.1.1 The Agreement is this executed AIA Document A132–2009, Standard Form of Agreement Between Owner 

and Contractor, Construction Manager as Adviser Edition. 

 

§ 9.1.2 The General Conditions are, AIA Document A232–2009, General Conditions of the Contract for 

Construction, Construction Manager as Adviser Edition. 

 

§ 9.1.3 The Supplementary and other Conditions of the Contract: 

 

Document Title Date Pages 

      

 

§ 9.1.4 The Specifications: 

(Either list the Specifications here or refer to an exhibit attached to this Agreement.) 

«  » 

 

Section Title Date Pages 

      

 

§ 9.1.5 The Drawings: 

(Either list the Drawings here or refer to an exhibit attached to this Agreement.) 

«  » 

 

Number Title Date 
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§ 9.1.6 The Addenda, if any: 

 

Number Date Pages 
     

 

Portions of Addenda relating to bidding requirements are not part of the Contract Documents unless the bidding 

requirements are also enumerated in this Article 9. 

 

§ 9.1.7 Additional documents, if any, forming part of the Contract Documents are: 

.1 AIA Document A132™–2009, Exhibit A, Determination of the Cost of the Work, if applicable. 

.2 AIA Document E201™–2007, Digital Data Protocol Exhibit, if completed, or the following: 

 

«  » 

 

.3 AIA Document E202™–2008, Building Information Modeling Protocol Exhibit, if completed, or the 

following: 

 

«  » 

 

.4 Other documents, if any, listed below: 

(List here any additional documents which are intended to form part of the Contract Documents. AIA 

Document A232–2009 provides that bidding requirements such as advertisement or invitation to bid, 

Instructions to Bidders, sample forms and the Contractor’s bid are not part of the Contract 

Documents unless enumerated in this Agreement. They should be listed here only if intended to be 

part of the Contract Documents.) 

 

«  » 

 

ARTICLE 10   INSURANCE AND BONDS 
The Contractor shall purchase and maintain insurance and provide bonds as set forth in Article 11 of AIA Document 

A232–2009. 

(State bonding requirements, if any, and limits of liability for insurance required in Article 11 of AIA Document 

A232–2009.) 

 

Type of Insurance or Bond Limit of Liability or Bond Amount ($0.00) 
    

 

This Agreement is entered into as of the day and year first written above. 

 

   
 

   

OWNER (Signature)  CONTRACTOR (Signature) 

«  »«  »  «  »«  » 

(Printed name and title)  (Printed name and title) 

 
 



Capital School District 

KCCS – Central Middle School 

Bid Package ‘A 
                   
 

BONDS  00 61 13 ‐ 1 

 

SECTION 00 61 13 – BONDS 

 

1.  PAYMENT AND PERFORMANCE BONDS 

 

  1.1  Bonds must be in the following form: 

 

    1.  Form of Payment Bond AIA Document A312 ‐ 2010 (attached). 

 

    2.  Form of Performance Bond AIA Document A312 ‐ 2010 (attached). 
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ADDITIONS AND DELETIONS: 

The author of this document 

has added information 

needed for its completion. 

The author may also have 

revised the text of the 

original AIA standard form. 

An Additions and Deletions 

Report that notes added 

information as well as 

revisions to the standard 

form text is available from 

the author and should be 

reviewed. 

This document has important 

legal consequences. 

Consultation with an 

attorney is encouraged with 

respect to its completion 

or modification. 

Any singular reference to 

Contractor, Surety, Owner 

or other party shall be 

considered plural where 

applicable. 

ELECTRONIC COPYING of any 

portion of this AIA
®  
Document 

to another electronic file is 

prohibited and constitutes a 

violation of copyright laws 

as set forth in the footer of 

this document. 

 

CONTRACTOR: 
(Name, legal status and address) 

SURETY: 
(Name, legal status and principal 

place of business) 

«  »«  » 

«  » 

«  »«  » 

«  » 

 

OWNER: 
(Name, legal status and address) 

«  »«  » 

«  » 

 

CONSTRUCTION CONTRACT 
Date: «  » 

Amount: $ «  » 

Description: 

(Name and location) 

«KCCS Central Middle School» 

«  » 

 

BOND 
Date:  

(Not earlier than Construction Contract Date) 

«  » 

Amount: $ «  » 

Modifications to this Bond: «  » None «  » See Section 18 

 

CONTRACTOR AS PRINCIPAL  SURETY 
Company: (Corporate Seal)  Company: (Corporate Seal) 

Signature:    

 

Signature:    

Name and 

Title: 

«  »«  »  Name and 

Title: 

«  »«  » 

(Any additional signatures appear on the last page of this Payment Bond.) 

 

(FOR INFORMATION ONLY — Name, address and telephone) 

AGENT or BROKER: 
 

OWNER’S REPRESENTATIVE: 
(Architect, Engineer or other party:) 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 
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§ 1 The Contractor and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, 

successors and assigns to the Owner to pay for labor, materials and equipment furnished for use in the performance 

of the Construction Contract, which is incorporated herein by reference, subject to the following terms. 

 

§ 2 If the Contractor promptly makes payment of all sums due to Claimants, and defends, indemnifies and holds 

harmless the Owner from claims, demands, liens or suits by any person or entity seeking payment for labor, 

materials or equipment furnished for use in the performance of the Construction Contract, then the Surety and the 

Contractor shall have no obligation under this Bond.  

 

§ 3 If there is no Owner Default under the Construction Contract, the Surety’s obligation to the Owner under this 

Bond shall arise after the Owner has promptly notified the Contractor and the Surety (at the address described in 

Section 13) of claims, demands, liens or suits against the Owner or the Owner’s property by any person or entity 

seeking payment for labor, materials or equipment furnished for use in the performance of the Construction Contract 

and tendered defense of such claims, demands, liens or suits to the Contractor and the Surety.  

 

§ 4 When the Owner has satisfied the conditions in Section 3, the Surety shall promptly and at the Surety’s expense 

defend, indemnify and hold harmless the Owner against a duly tendered claim, demand, lien or suit. 

 

§ 5 The Surety’s obligations to a Claimant under this Bond shall arise after the following:  

 

§ 5.1 Claimants, who do not have a direct contract with the Contractor,  

.1 have furnished a written notice of non-payment to the Contractor, stating with substantial accuracy 

the amount claimed and the name of the party to whom the materials were, or equipment was, 

furnished or supplied or for whom the labor was done or performed, within ninety (90) days after 

having last performed labor or last furnished materials or equipment included in the Claim; and 

.2 have sent a Claim to the Surety (at the address described in Section 13). 

 

§ 5.2 Claimants, who are employed by or have a direct contract with the Contractor, have sent a Claim to the Surety 

(at the address described in Section 13). 

 

§ 6 If a notice of non-payment required by Section 5.1.1 is given by the Owner to the Contractor, that is sufficient to 

satisfy a Claimant’s obligation to furnish a written notice of non-payment under Section 5.1.1. 

 

§ 7 When a Claimant has satisfied the conditions of Sections 5.1 or 5.2, whichever is applicable, the Surety shall 

promptly and at the Surety’s expense take the following actions: 

 

§ 7.1 Send an answer to the Claimant, with a copy to the Owner, within sixty (60) days after receipt of the Claim, 

stating the amounts that are undisputed and the basis for challenging any amounts that are disputed; and 

 

§ 7.2 Pay or arrange for payment of any undisputed amounts. 

 

§ 7.3 The Surety’s failure to discharge its obligations under Section 7.1 or Section 7.2 shall not be deemed to 

constitute a waiver of defenses the Surety or Contractor may have or acquire as to a Claim, except as to undisputed 

amounts for which the Surety and Claimant have reached agreement. If, however, the Surety fails to discharge its 

obligations under Section 7.1 or Section 7.2, the Surety shall indemnify the Claimant for the reasonable attorney’s 

fees the Claimant incurs thereafter to recover any sums found to be due and owing to the Claimant. 

 

§ 8 The Surety’s total obligation shall not exceed the amount of this Bond, plus the amount of reasonable attorney’s 

fees provided under Section 7.3, and the amount of this Bond shall be credited for any payments made in good faith 

by the Surety.  

 

§ 9 Amounts owed by the Owner to the Contractor under the Construction Contract shall be used for the 

performance of the Construction Contract and to satisfy claims, if any, under any construction performance bond. 

By the Contractor furnishing and the Owner accepting this Bond, they agree that all funds earned by the Contractor 

in the performance of the Construction Contract are dedicated to satisfy obligations of the Contractor and Surety 

under this Bond, subject to the Owner’s priority to use the funds for the completion of the work. 
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§ 10 The Surety shall not be liable to the Owner, Claimants or others for obligations of the Contractor that are 

unrelated to the Construction Contract. The Owner shall not be liable for the payment of any costs or expenses of 

any Claimant under this Bond, and shall have under this Bond no obligation to make payments to, or give notice on 

behalf of, Claimants or otherwise have any obligations to Claimants under this Bond.  

 

§ 11 The Surety hereby waives notice of any change, including changes of time, to the Construction Contract or to 

related subcontracts, purchase orders and other obligations. 

 

§ 12 No suit or action shall be commenced by a Claimant under this Bond other than in a court of competent 

jurisdiction in the state in which the project that is the subject of the Construction Contract is located or after the 

expiration of one year from the date (1) on which the Claimant sent a Claim to the Surety pursuant to Section 5.1.2 

or 5.2, or (2) on which the last labor or service was performed by anyone or the last materials or equipment were 

furnished by anyone under the Construction Contract, whichever of (1) or (2) first occurs. If the provisions of this 

Paragraph are void or prohibited by law, the minimum period of limitation available to sureties as a defense in the 

jurisdiction of the suit shall be applicable.  

 

§ 13 Notice and Claims to the Surety, the Owner or the Contractor shall be mailed or delivered to the address shown 

on the page on which their signature appears. Actual receipt of notice or Claims, however accomplished, shall be 

sufficient compliance as of the date received. 

 

§ 14 When this Bond has been furnished to comply with a statutory or other legal requirement in the location where 

the construction was to be performed, any provision in this Bond conflicting with said statutory or legal requirement 

shall be deemed deleted herefrom and provisions conforming to such statutory or other legal requirement shall be 

deemed incorporated herein. When so furnished, the intent is that this Bond shall be construed as a statutory bond 

and not as a common law bond. 

 

§ 15 Upon request by any person or entity appearing to be a potential beneficiary of this Bond, the Contractor and 

Owner shall promptly furnish a copy of this Bond or shall permit a copy to be made. 

 

§ 16 Definitions 
§ 16.1 Claim. A written statement by the Claimant including at a minimum: 

.1 the name of the Claimant; 

.2 the name of the person for whom the labor was done, or materials or equipment furnished; 

.3 a copy of the agreement or purchase order pursuant to which labor, materials or equipment was 

furnished for use in the performance of the Construction Contract; 

.4 a brief description of the labor, materials or equipment furnished; 

.5 the date on which the Claimant last performed labor or last furnished materials or equipment for use 

in the performance of the Construction Contract; 

.6 the total amount earned by the Claimant for labor, materials or equipment furnished as of the date of 

the Claim;  

.7 the total amount of previous payments received by the Claimant; and 

.8 the total amount due and unpaid to the Claimant for labor, materials or equipment furnished as of the 

date of the Claim. 

 

§ 16.2 Claimant. An individual or entity having a direct contract with the Contractor or with a subcontractor of the 

Contractor to furnish labor, materials or equipment for use in the performance of the Construction Contract. The 

term Claimant also includes any individual or entity that has rightfully asserted a claim under an applicable 

mechanic’s lien or similar statute against the real property upon which the Project is located. The intent of this Bond 

shall be to include without limitation in the terms “labor, materials or equipment” that part of water, gas, power, 

light, heat, oil, gasoline, telephone service or rental equipment used in the Construction Contract, architectural and 

engineering services required for performance of the work of the Contractor and the Contractor’s subcontractors, 

and all other items for which a mechanic's lien may be asserted in the jurisdiction where the labor, materials or 

equipment were furnished. 

 

§ 16.3 Construction Contract. The agreement between the Owner and Contractor identified on the cover page, 

including all Contract Documents and all changes made to the agreement and the Contract Documents. 
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§ 16.4 Owner Default. Failure of the Owner, which has not been remedied or waived, to pay the Contractor as 

required under the Construction Contract or to perform and complete or comply with the other material terms of the 

Construction Contract. 

 

§ 16.5 Contract Documents. All the documents that comprise the agreement between the Owner and Contractor. 

 

§ 17 If this Bond is issued for an agreement between a Contractor and subcontractor, the term Contractor in this 

Bond shall be deemed to be Subcontractor and the term Owner shall be deemed to be Contractor. 

 

§ 18 Modifications to this bond are as follows: 

 

«  » 

 

(Space is provided below for additional signatures of added parties, other than those appearing on the cover page.) 

CONTRACTOR AS PRINCIPAL  SURETY 
Company: (Corporate Seal)  Company: (Corporate Seal) 

Signature:    

 

Signature:    

Name and Title: «  »«  »  Name and Title: «  »«  » 

Address: «  »  Address: «  » 
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ADDITIONS AND DELETIONS: 

The author of this document 

has added information 

needed for its completion. 

The author may also have 

revised the text of the 

original AIA standard form. 

An Additions and Deletions 

Report that notes added 

information as well as 

revisions to the standard 

form text is available from 

the author and should be 

reviewed. 

This document has important 

legal consequences. 

Consultation with an 

attorney is encouraged with 

respect to its completion 

or modification. 

Any singular reference to 

Contractor, Surety, Owner 

or other party shall be 

considered plural where 

applicable. 

ELECTRONIC COPYING of any 

portion of this AIA
®  
Document 

to another electronic file is 

prohibited and constitutes a 

violation of copyright laws 

as set forth in the footer of 

this document. 

 

CONTRACTOR: 
(Name, legal status and address) 

SURETY: 
(Name, legal status and principal 

place of business) 

«  »«  » 

«  » 

«  »«  » 

«  » 

 

OWNER: 
(Name, legal status and address) 

«  »«  » 

«  » 

 

CONSTRUCTION CONTRACT 
Date: «  » 

Amount: $ «  » 

Description: 

(Name and location) 

«KCCS Central Middle School» 

«  » 

 

BOND 
Date:  

(Not earlier than Construction Contract Date) 

«  » 

Amount: $ «  » 

Modifications to this Bond: «  » None «  » See Section 16 

 

CONTRACTOR AS PRINCIPAL  SURETY 
Company: (Corporate Seal)  Company: (Corporate Seal) 

Signature:    

 

Signature:    

Name and 

Title: 

«  »«  »  Name and 

Title: 

«  »«  » 

(Any additional signatures appear on the last page of this Performance Bond.) 

 

(FOR INFORMATION ONLY — Name, address and telephone) 

AGENT or BROKER: 
 

OWNER’S REPRESENTATIVE: 
(Architect, Engineer or other party:) 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 
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§ 1 The Contractor and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, 

successors and assigns to the Owner for the performance of the Construction Contract, which is incorporated herein 

by reference. 

 

§ 2 If the Contractor performs the Construction Contract, the Surety and the Contractor shall have no obligation 

under this Bond, except when applicable to participate in a conference as provided in Section 3. 

 

§ 3 If there is no Owner Default under the Construction Contract, the Surety’s obligation under this Bond shall arise 

after 

.1 the Owner first provides notice to the Contractor and the Surety that the Owner is considering 

declaring a Contractor Default. Such notice shall indicate whether the Owner is requesting a 

conference among the Owner, Contractor and Surety to discuss the Contractor’s performance. If the 

Owner does not request a conference, the Surety may, within five (5) business days after receipt of 

the Owner’s notice, request such a conference. If the Surety timely requests a conference, the Owner 

shall attend. Unless the Owner agrees otherwise, any conference requested under this Section 3.1 

shall be held within ten (10) business days of the Surety’s receipt of the Owner’s notice. If the 

Owner, the Contractor and the Surety agree, the Contractor shall be allowed a reasonable time to 

perform the Construction Contract, but such an agreement shall not waive the Owner’s right, if any, 

subsequently to declare a Contractor Default;  

.2 the Owner declares a Contractor Default, terminates the Construction Contract and notifies the 

Surety; and  

.3 the Owner has agreed to pay the Balance of the Contract Price in accordance with the terms of the 

Construction Contract to the Surety or to a contractor selected to perform the Construction Contract. 

 

§ 4 Failure on the part of the Owner to comply with the notice requirement in Section 3.1 shall not constitute a 

failure to comply with a condition precedent to the Surety’s obligations, or release the Surety from its obligations, 

except to the extent the Surety demonstrates actual prejudice. 

 

§ 5 When the Owner has satisfied the conditions of Section 3, the Surety shall promptly and at the Surety’s expense 

take one of the following actions: 

 

§ 5.1 Arrange for the Contractor, with the consent of the Owner, to perform and complete the Construction Contract; 

 

§ 5.2 Undertake to perform and complete the Construction Contract itself, through its agents or independent 

contractors; 

 

§ 5.3 Obtain bids or negotiated proposals from qualified contractors acceptable to the Owner for a contract for 

performance and completion of the Construction Contract, arrange for a contract to be prepared for execution by the 

Owner and a contractor selected with the Owner’s concurrence, to be secured with performance and payment bonds 

executed by a qualified surety equivalent to the bonds issued on the Construction Contract, and pay to the Owner the 

amount of damages as described in Section 7 in excess of the Balance of the Contract Price incurred by the Owner 

as a result of the Contractor Default; or 

 

§ 5.4 Waive its right to perform and complete, arrange for completion, or obtain a new contractor and with 

reasonable promptness under the circumstances: 

.1 After investigation, determine the amount for which it may be liable to the Owner and, as soon as 

practicable after the amount is determined, make payment to the Owner; or 

.2 Deny liability in whole or in part and notify the Owner, citing the reasons for denial. 

 

§ 6 If the Surety does not proceed as provided in Section 5 with reasonable promptness, the Surety shall be deemed 

to be in default on this Bond seven days after receipt of an additional written notice from the Owner to the Surety 

demanding that the Surety perform its obligations under this Bond, and the Owner shall be entitled to enforce any 

remedy available to the Owner. If the Surety proceeds as provided in Section 5.4, and the Owner refuses the 

payment or the Surety has denied liability, in whole or in part, without further notice the Owner shall be entitled to 

enforce any remedy available to the Owner. 
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§ 7 If the Surety elects to act under Section 5.1, 5.2 or 5.3, then the responsibilities of the Surety to the Owner shall 

not be greater than those of the Contractor under the Construction Contract, and the responsibilities of the Owner to 

the Surety shall not be greater than those of the Owner under the Construction Contract. Subject to the commitment 

by the Owner to pay the Balance of the Contract Price, the Surety is obligated, without duplication, for 

.1 the responsibilities of the Contractor for correction of defective work and completion of the 

Construction Contract; 

.2 additional legal, design professional and delay costs resulting from the Contractor’s Default, and 

resulting from the actions or failure to act of the Surety under Section 5; and  

.3 liquidated damages, or if no liquidated damages are specified in the Construction Contract, actual 

damages caused by delayed performance or non-performance of the Contractor.  

 

§ 8 If the Surety elects to act under Section 5.1, 5.3 or 5.4, the Surety’s liability is limited to the amount of this 

Bond. 

 

§ 9 The Surety shall not be liable to the Owner or others for obligations of the Contractor that are unrelated to the 

Construction Contract, and the Balance of the Contract Price shall not be reduced or set off on account of any such 

unrelated obligations. No right of action shall accrue on this Bond to any person or entity other than the Owner or its 

heirs, executors, administrators, successors and assigns. 

 

§ 10 The Surety hereby waives notice of any change, including changes of time, to the Construction Contract or to 

related subcontracts, purchase orders and other obligations. 

 

§ 11 Any proceeding, legal or equitable, under this Bond may be instituted in any court of competent jurisdiction in 

the location in which the work or part of the work is located and shall be instituted within two years after a 

declaration of Contractor Default or within two years after the Contractor ceased working or within two years after 

the Surety refuses or fails to perform its obligations under this Bond, whichever occurs first. If the provisions of this 

Paragraph are void or prohibited by law, the minimum period of limitation available to sureties as a defense in the 

jurisdiction of the suit shall be applicable. 

 

§ 12 Notice to the Surety, the Owner or the Contractor shall be mailed or delivered to the address shown on the page 

on which their signature appears. 

 

§ 13 When this Bond has been furnished to comply with a statutory or other legal requirement in the location where 

the construction was to be performed, any provision in this Bond conflicting with said statutory or legal requirement 

shall be deemed deleted herefrom and provisions conforming to such statutory or other legal requirement shall be 

deemed incorporated herein. When so furnished, the intent is that this Bond shall be construed as a statutory bond 

and not as a common law bond. 

 

§ 14 Definitions 
§ 14.1 Balance of the Contract Price. The total amount payable by the Owner to the Contractor under the Construction 

Contract after all proper adjustments have been made, including allowance to the Contractor of any amounts 

received or to be received by the Owner in settlement of insurance or other claims for damages to which the 

Contractor is entitled, reduced by all valid and proper payments made to or on behalf of the Contractor under the 

Construction Contract. 

 

§ 14.2 Construction Contract. The agreement between the Owner and Contractor identified on the cover page, 

including all Contract Documents and changes made to the agreement and the Contract Documents.  

 

§ 14.3 Contractor Default. Failure of the Contractor, which has not been remedied or waived, to perform or otherwise 

to comply with a material term of the Construction Contract. 

 

§ 14.4 Owner Default. Failure of the Owner, which has not been remedied or waived, to pay the Contractor as 

required under the Construction Contract or to perform and complete or comply with the other material terms of the 

Construction Contract.  

 

§ 14.5 Contract Documents. All the documents that comprise the agreement between the Owner and Contractor. 
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§ 15 If this Bond is issued for an agreement between a Contractor and subcontractor, the term Contractor in this 

Bond shall be deemed to be Subcontractor and the term Owner shall be deemed to be Contractor. 

 

§ 16 Modifications to this bond are as follows: 

 

«  » 

 

(Space is provided below for additional signatures of added parties, other than those appearing on the cover page.) 

CONTRACTOR AS PRINCIPAL  SURETY 
Company: (Corporate Seal)  Company: (Corporate Seal) 

Signature:    

 

Signature:    

Name and Title: «  »«  »  Name and Title: «  »«  » 

Address: «  »  Address: «  » 

 
 



Capital School District 

KCCS ‐ Central Middle School 

Bid Package ‘A’  
                   
 

CERTIFICATE OF INSURANCE            00 62 16‐1 

 

SECTION 00 62 16 – CERTIFICATE OF INSURANCE 

 

In  conjunction  with  Insurance  Requirements  AIA  General  Conditions,  Article  11,  the 

Contractor shall be bound by the following limits of liability insurance (for Contracts under 

this  Bid  Pac).    The Contractor  shall  use  the  standard  ʺACCORDʺ  for  titled  ʺCertificate  of 

Insuranceʺ  in submitting his  liability  insurance  limits.   The required  limits to be inserted in 

accordance with the sample ʺACCORDʺ form in this section: 

 

GENERAL NOTES 

 

1.  Other Insurance 

 

  1.1  Contractor shall carry any necessary insurance required to cover Owned and Rental 

equipment that may be necessary for them to use in the performance of the Work. 

 

2.  Contractor  shall  have  the  following  additional  items  added  to  his  required  ʺACCORDʺ 

form Certificate of Insurance: 

 

  1.  Name and Address of Insured (Contractor). 

 

  2.  Description of Operations/Locations. 

 

3.  Added Insured – Capital School District and EDiS Company 

 

4.  Certificate Holder – Capital School District    

                 

Contractors  shall  note  that  although  not  a  part  of AIA Document A232  ‐  2009  Edition,  these 

additional articles apply as noted to this Project. 

 

A sample certificate is bound into the Project Manual immediately following this Document. 

 

 

 

END OF SECTION 
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GENERAL CONDITIONS                  00 72 00‐1 

 

SECTION 00 72 00 – GENERAL CONDITIONS 

 

1.  SUMMARY 

 

  1.1.  The  General  Conditions  for  this  Project  is  the  American  Institute  of 

Architects A232‐2009 Edition  form  for General Conditions of  the Contract 

for Construction.   

 

  1.2  A copy of AIA A232‐2009 General Conditions for this Project is bound into 

this Project Manual following this page. 

 

END OF SECTION 
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SECTION 007300 ‐ SUPPLEMENTARY CONDITIONS 

 

1.  GENERAL CONDITIONS 

 

  1.1.  The General Conditions of the Contract for Construction, AIA Document A232 ‐ 2009 

Edition, Articles 1 through 15 inclusive, is a part of this contract and is bound herewith.    

 

  1.2  References to Articles herein are to Articles in A232 – 2009 Edition. 

 

2.  SUPPLEMENTARY CONDITIONS 

 

  2.1  The following provisions modify, change, delete from or add to AIA Document A232 ‐ 

2009 Edition.  Where any article of the General Conditions is modified or any paragraph, 

subparagraph or clause thereof is modified or deleted by these provisions, the unaltered 

provisions of that article, paragraph, sub‐paragraph or clause shall remain in effect. 

 

3.  REFERENCE TO DIVISION 1 ‐ GENERAL REQUIREMENTS 

 

  3.1  Certain provisions of Division 1 GENERAL REQUIREMENTS supplement the 

administrative and work‐related provisions of the GENERAL CONDITIONS. 

 

  3.2  Articles affected are cross referenced in the various Sections of Division 1. 

 

  3.3  ARTICLE 1 ‐ GENERAL PROVISIONS 

 

       A.  Delete the third sentence in paragraph 1.1.1 

 

    B.  Sub‐paragraph 1.1.1 The Contract Documents:  Add the following sentence: 

 

“The Contract Documents also include Advertisement for Bid, Instructions to 

Bidder, sample forms, the Bid Form, the Contractor’s completed Bid and the 

Award Letter.” 

 

  C.  Add the following subparagraph: 

 

    1.1.9  Terms and Definitions 

 

      The following definitions apply to the terms 

listed below as used on the Drawings and in the Project Manual: 

 

      Provide:  Furnish and Install 

     

      Approved:  Approved by Architect or authority enforcing 

standards 

 

      Described:  Refer to Project Manual 
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      Specified:  Refer to Project Manual 

 

      Shown:    Refer to Drawings 

 

  D.  Add the following subparagraph: 

 

    1.5.3  The Contractor will be furnished free of charge up to three (3) sets of 

the Drawings and Project Manual.  Additional sets will be furnished 

at the cost of reproduction, postage, and handling. 

 

  3.4  ARTICLE 2 – OWNER 

 

    A.  To Subparagraph 2.2.2 – Add the following sentence: 

 

      “The Contractor, at their expense shall bear the costs to accurately identify the 

location of all underground utilities in the area of their excavation and shall 

bear all costs for any repairs required, out of failure to accurately identify said 

utilities.” 

 

    B.  Delete Subparagraph 2.2.5 in its entirety and substitute the following: 

 

    2.2.5  Unless otherwise provided in the Contract Documents, the Owner 

shall furnish to the Contractor three (3) sets of the Contract 

Documents for purposes of making reproductions pursuant to Section 

1.5.2. Additional sets will be furnished at the cost of reproduction, 

postage, and handling. 

 

  3.5  ARTICLE 3 – CONTRACTOR 

 

    A.  Paragraph 3.1 – General, Sub‐paragraph 3.1.1:  Add the following sentences: 

 

    “This definition applies to each Contractor having an agreement with the 

Owner.” 

 

    “The duties and obligations of the Contract apply to this Contractor (as defined 

herein) regardless of similar or identical duties or obligations of other Prime 

Contracts related to the Project.  Therefore, even though other Prime Contractors 

may have similar, identical or overlapping duties and obligations, each and 

every duty and obligation set forth in this Contract is enforceable against this 

Contractor.” 

   

    B.  Add the following Paragraphs: 

 

      3.3.2.1  The Contractor shall immediately remove from the Work, whenever 

requested to do so by the Owner, any person who is considered by the 

Owner or Architect to be incompetent or disposed to be so disorderly, 

or who for any reason is not satisfactory to the Owner, and that 
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person shall not again be employed on the Work without the consent 

of the Owner or Architect. 

 

  C.  Paragraph 3.4 ‐ Labor and Materials: 

 

    Add the following Paragraphs: 

 

    3.4.4  The Contractor must provide suitable storage facilities at the Site for 

the proper protection and safe storage of their materials.  Consult the 

Owner and the Architect before storing any materials. 

 

    3.4.5  When any room is used as a shop, storeroom, office, etc., by the 

Contractor or Subcontractor(s) during the construction of the Work, 

the Contractor making use of these areas will be held responsible for 

any repairs, patching or cleaning arising from such use. 

 

    3.4.6  Refer to Division 1 for detailed requirements concerning Temporary 

Facilities and Equipment. 

 

    3.4.7  Before starting the Work, each Contractor shall carefully examine all 

preparatory Work that has been executed to receive their Work.  

Check carefully, by whatever means are required, to insure that its 

Work and adjacent, related Work, will finish to proper contours, 

planes and levels.  Promptly notify the General 

Contractor/Construction Manger of any defects or imperfections in 

preparatory Work which will in any way affect satisfactory 

completion of its Work.  Absence of such notification will be 

construed as an acceptance of preparatory Work and later claims of 

defects or requests for adjustment of the Contract Sum will be denied. 

 

    3.4.8  Under no circumstances shall the Contractor’s Work proceed prior to 

preparatory Work having been completely cured, dried and/or 

otherwise made satisfactory to receive this Work.  Responsibility for 

timely installation of all materials rests solely with the Contractor 

responsible for the Work, who shall maintain coordination at all times. 

 

     F.  Paragraph 3.5 ‐ Warranty: 

 

    Add the following Paragraphs: 

 

  3.5.1  The Contractor will guarantee all materials and workmanship against 

original defects, except injury from proper and usual wear when used 

for the purpose intended, for one year after Acceptance by the Owner, 

and will maintain all items in perfect condition during the period of 

guarantee. 

 

    3.5.2  Defects appearing during the period of guarantee will be made good 

by the Contractor, at his sole expense, upon demand of the Owner, it 
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being required that all work will be in perfect condition when the 

period of guarantee will have elapsed. 

 

    3.5.3  In addition to the General Guarantee there are other guarantees 

required for certain items for different periods of time than the one 

year above, and are particularly so stated in the part of the 

specifications referring to same.  The said guarantees will commence 

at the same time as the General Guarantee. 

 

    3.5.4  If the Contractor fails to remedy any failure, defect or damage within 

a reasonable time after receipt of notice, the Owner will have the right 

to replace, repair or otherwise remedy the failure, defect or damage at 

the Contractor’s expense. 

 

  G.  Paragraph 3.7 ‐ Permits, Fees, Notices, and Compliance with Laws 

 

  Add the following subparagraphs: 

 

    3.7.6  Where the local law at the site of the building requires a Certificate of 

Occupancy, the Construction Manager shall obtain and pay for this 

Certificate through the Owner and deliver it to the Owner. 

 

    3.7.7  The general building permit for all components of the entire project 

will be obtained from the applicable authority and paid for by the 

Owner through the Construction Manager. 

 

    H.  Paragraph 3.12 ‐ Shop Drawings, Product Data and Samples 

 

    Add the following subparagraph: 

 

    3.12.11  Refer to Section 013300, SUBMITTAL PROCEDURES, for detailed 

requirements. 

 

  I.  Paragraph 3.15 ‐ Cleaning Up 

 

    Add the following subparagraph: 

 

    3.15.3  Refer to Section 011100, SUMMARY OF WORK, for detailed 

requirements. 

 

  3.6  ARTICLE 4 – ARCHITECT AND CONSTRUCTION MANAGER 

 

     A.  Paragraph 4.1 – General, Sub‐paragraph 4.1.1:  Add the following sentence: 

 

    “The Architect will have no full‐time project representative on this project.” 
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  3.7  ARTICLE 5 ‐ SUBCONTRACTORS 

 

    A.  Paragraph 5.2 ‐ Awards of Subcontracts and Other Contracts for Portions of the 

Work, Sub‐paragraph 5.2.3: Add the following to the end of the first sentence:  

 

    “, subject to the statutory requirements of 29 Delaware Code 6962(d)(10)b.3,4.” 

 

  B.  Add the following subparagraph: 

   

    5.2.5  Delaware State law provisions concerning naming and use of 

Subcontractors supersede any foregoing provisions of Paragraph 5.2 

where such provisions are in conflict with Delaware State Law.  Refer 

to provisions in Section 002113 INSTRUCTIONS TO BIDDERS.   

 

  3.8  ARTICLE 6 ‐ CONSTRUCTION BY OWNER OR BY OTHER CONTRACTORS 

 

    A.  Paragraph 6.1 ‐ Ownerʹs Right to Perform Construction with Own Forces and to 

Award Other Contracts 

 

    Add the following subparagraph: 

 

    6.1.4  Refer to Section 011100, SUMMARY OF WORK, for detailed 

requirements. 

 

3.9  ARTICLE 7 ‐ CHANGES IN THE WORK 

 

     A.  Paragraph 7.2 ‐ Change Orders 

 

    Add the following subparagraphs: 

   

    7.2.4  See Section 01 26 00, CHANGE ORDER PROCEDURES, for detailed 

requirements. 

 

    7.2.5  In the event that work is performed under the provisions of paragraph 

7.3.3, the Owner will reimburse the Contractor for all costs directly 

incurred in the performance of the Work, plus overhead and profit as 

follows:  Costs shall include the cost of materials including sales tax and 

cost of delivery; cost of labor, including social security, old age and 

unemployment insurance, and fringe benefits required by agreement or 

custom; bond premiums, rental value of power tools, equipment and 

machinery.  Overhead shall include the following:  supervision, 

superintendent, wages of time keepers, watchmen and clerks, hand tools, 

incidentals, general office expense, and all other expenses not included in 

ʺcostʺ.  All such overhead shall be directly attributable to the change.  As 

applied to Change Orders, overhead and profit shall be as follows: 

 

      1.  For extra work performed by the Contractor with his own forces, 

10% for overhead and 5% for profit. 
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      2.  For work done by a subcontractor, 10% for overhead and 5% for 

profit to which the Contractor may add an additional 7.5% for his 

overhead and profit combined. 

 

      3.  For work deleted by a Change Order or where reductions in costs 

are involved, no item for overhead or profit shall be included in the 

computation.  Change Orders shall have additions and deductions 

figured separately without overhead and profit added.  The smaller 

amount shall then be deducted from the larger to determine the net 

value of the change.  If the net results in an addition to the Contract 

Sum, the above overhead and profit items shall be added to the net 

increase only. 

 

  3.10  ARTICLE 8 ‐ TIME 

 

     A.  Paragraph 8.2 ‐ Progress and Completion 

 

  Delete subparagraph 8.2.3 in its entirety and substitute the following: 

 

    8.2.3  Refer to Section 011100 SUMMARY OF WORK and Section 01 32 16 

CONSTRUCTION PROGRESS SCHEDULE, for detailed requirements.  

Work shall commence immediately upon the Contractors receipt of a 

letter of intent from the Construction Manager.  

   

  B.  Add the following subparagraphs: 

   

    8.2.4  The Contractor guarantees and warrants that there will be sufficient 

tradesmen on the job each day to ensure that there will be no 

interruption of work.  If the Construction Manager in his sole discretion 

decides that the work and the progress of the job has been impeded 

because of the Contractorʹs inability to supply tradesmen for the job, the 

Construction Manager may terminate the contract with forty‐eight (48) 

hours notice. [COORDINATE THIS WITH THE TERMINATION 

CLAUSE. ARTICLE 14.2.2 STATES THERE WILL BE A 7 DAY 

WRITTEN NOTICE BY THE OWNER.] 

 

    8.2.5  If the Work falls behind Progress Schedule as submitted by the 

Contractor, the Contractor shall employ additional labor and/or 

equipment necessary to bring the Work into compliance with the 

Progress Schedule at no additional cost to the Owner. 

 

  B.  Paragraph 8.3 – Delays and Extensions of Time 

 

    Add the following subparagraph: 

 

    8.3.2.1  The Contractor shall update the status of the suspension, delay or 

interruption of the Work with each Application for Payment.  (The 
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Contractor shall report the termination of such cause immediately upon 

the termination thereof.)  Failure to comply with this procedure shall 

constitute a waiver for any claim for adjustment of time or price based 

upon said cause. 

 

    Delete Paragraph 8.3.3 in its entirety and replace with the following: 

 

8.3.3  Except in the case of a suspension of the Work directed by the Owner, an 

extension of time under the provisions of Paragraph 8.3.1 shall be the 

Contractor’s sole remedy in the progress of the Work and there shall be 

no payment or compensation to the Contractor for any expense or 

damage resulting from the delay. 

 

Add the following Paragraph: 

 

8.3.4  By permitting the Contractor to work after the expired time for 

completion of the project, the Owner does not waive its rights under the 

Contract. 

 

  3.11  ARTICLE 9 ‐ PAYMENTS AND COMPLETION 

 

       A.  Paragraph 9.2 ‐ Schedule of Values 

 

      Add the following sentence to subparagraph 9.2.1: 

 

    ʺRefer to Section 013300, SUBMITTAL PROCEDURES, for submittal 

requirements.ʺ 

 

    Add the following subparagraphs: 

 

    9.2.2  The Schedule of Values shall be submitted using AIA Document G703, 

Continuation Sheet to G702/CMa. 

 

    9.2.3  The Schedule of Values is to include a line item for Project Closeout 

Document Submittal.  The value of this item is to be no less than 3.5% of 

the initial contract amount. 

 

       B.  Paragraph 9.3 ‐ Applications for Payment 

 

    Add the following Subparagraph: 

 

    9.3.4  Until Closeout Documents have been received and outstanding items 

completed, the Owner will pay 95% (ninety‐five percent) of the amount 

due the Contractor on account of progress payments. 

 

  C.  Paragraph 9.5 – Decisions to Withhold Certification 

 

    Add the following to Subparagraph 9.5.1: 
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    .8  failure to provide a current Progress Schedule; 

    .9  a lien or attachment is filed; 

.10  failure to comply with mandatory requirements for maintaining Record 

Documents. 

 

  D.  Paragraph 9.6 ‐ Progress Payments 

 

    Delete subparagraph 9.6.1 in its entirety and replace with the following: 

 

    9.6.1  After the Architect has approved and issued a Certificate for Payment, 

payment shall be made by the Owner within 30 days after Owner’s 

receipt of the Certificate of Payment. 

 

  3.12   ARTICLE 10 – PROTECTION OF PERSONS AND PROPERTY 

 

  A.  10.1  SAFETY PRECAUTIONS AND PROGRAMS 

 

    Add the following Subparagraphs: 

 

    10.1.1  Contractor shall develop a safety program in accordance with the 

      Occupational Safety and Health Act of 1970.  A copy of said plan shall be 

furnished to the Owner and Architect prior to the commencement of that 

Contractor’s Work. 

 

    10.1.2  Contractor shall appoint a Safety Representative.  Safety Representatives 

shall be someone who is on site on a full time bases.  If deemed necessary 

by the Owner or Architect, Contractor Safety meetings will be scheduled.  

The attendance of all Safety Representatives will be required.  Minutes 

will be recorded of said meeting by the Contractor and will be 

distributed to all parties as well as posted in all job offices/trailers etc. 

 

  3.13  ARTICLE 11 – INSURANCE AND BONDS 

 

     A.  Paragraph 11.1 – Contractorʹs Liability Insurance 

 

      Subparagraph 11.1.1:  Make the following change: 

 

      11.1.1  In the first line following DELETE the phrase “lawfully authorized to do 

business in the jurisdiction in which the Project is located” and INSERT 

the phrase ʺlicensed to do business in the state of Delawareʺ. 

 

    B.  Subparagraph 11.1.2:  Delete entirely and insert the following:         

 

    11.1.2  ʺThe insurance required by subparagraph 11.1.1 shall be written for not 

less than the following or as required by law, whichever is greater. 
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  In conjunction with Insurance Requirements AIA General Conditions, Article 11, the 

Contractor shall be bound by the following limits of liability insurance (for contracts 

under this bid pac).  The Contractor shall use the standard “ACORD” form titled 

“Certificate of Insurance” in submitting his liability insurance limits.  The required 

limits to be inserted in the “ACORD” form are as follows: 

 

  The Contractor shall purchase and maintain at all times throughout the term of this 

Agreement without interruption and, at the least, from the date of the 

commencement of the Work until the date of final payment or the date insurance 

coverage is required to be maintained after final payment to the Contractor under 

this Agreement, whichever is later, the following insurance coverages (with the 

specified limits of liability) and shall provide to the Construction Manager the 

complete policies for such insurance coverages upon the request of the Construction 

Manager: 

 

  11.1.2.1  Commercial General Liability (“CGL”) coverage with limits of not less 

than $1,000,000 each occurrence and $2,000,000 in the ʺannual aggregate”. 

 

  11.1.2.1.1  If the CGL coverage contains a “General Aggregate Limit”, such 

General Aggregate Limit shall apply separately to each project of 

the Contractor, specifically including this Project. 

 

    11.1.2.1.2  CGL coverage shall be written on ISO Occurrence Form CG 00 

011093, or a substitute form providing equivalent coverage and 

shall cover liability arising from premises, operations, 

independent contractors, product‐completed operations and 

personal and advertising injury. 

 

    11.1.2.1.3  EDiS Company, Owner and all other parties required by EDiS 

Company shall be included as additional insureds on the CGL 

using Additional Insured Endorsements that provide coverage 

for both ongoing and completed operations.  The insurance for 

the additional insureds shall be as broad as the coverage 

provided for the named insured Contractor.  The CGL coverage 

shall apply as Primary and non‐contributory insurance before 

any other insurance or self‐insurance, including any deductible, 

maintained by, or provided to, any additional insured other than 

the other insurances coverages purchased and maintained by the 

Contractor hereunder. 

 

    11.1.2.1.4  Contractor shall maintain CGL coverage for itself and all 

additional insured for the duration of the Project and maintain 

Completed Operations coverage for itself and each additional 

insureds for at least three (3) years after completion of the Work, 

using Additional Insured Endorsements that provide Completed 

Operations Coverage. 
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  11.1.2.2.  Business Automobile Liability (“BAL”) coverage with combined single 

limits of at least $1,000,000 (per occurrence). 

 

  11.1.2.2.1  BAL coverage must include coverage for liability arising out of 

all owned, leased, hired and non‐owned automobiles. 

 

  11.1.2.2.2  BAL coverage shall be written on an occurrence basis. 

 

    11.1.2.2.3  Construction Manager, Owner and all other parties required by 

the Construction Manager shall be included as additional 

insureds on the BAL coverage.  The insurance for the additional 

insureds shall be as broad as the coverage provided for the 

named insured Contractor. The BAL coverage shall apply as 

Primary and non‐contributory insurance before any other 

insurance or self‐insurance, including any deductible, 

maintained by, or provided to, any additional insured other than 

the other insurances coverages purchased and maintained by the 

Contractor hereunder. 

 

  11.1.2.3.  Commercial Umbrella (“CU”) coverage with limits of at least $5,000,000. 

 

  11.1.2.3.1  CU coverage shall be written on an occurrence basis. 

 

  11.1.2.3.2  Construction Manager, Owner and all other parties required by 

the Construction Manager shall be included as additional 

insureds on the CU coverage for both ongoing and Completed 

Operations.  The insurance for the additional insureds shall be as 

broad as the coverage provided for the named insured 

Contractor.  The CU coverage shall apply as Primary and non‐

contributory insurance before any other insurance or self‐

insurance, including any deductible, maintained by, or provided 

to, any additional insured other than the other insurances 

coverages purchased and maintained by the Contractor 

hereunder. 

 

  11.1.2.4  Workers’ Compensation shall be maintained to protect against claims 

under the workers’ compensation act with limits of at least $500,000 for 

each accident.  Employers’ Liability coverage will also be maintained 

with limits of at least $500,000 for each accident for bodily injury 

including death and disease. 

 

  11.1.2.4.1  WCEL coverage shall be written on an occurrence basis. 

 

  11.1.2.4.2  Where applicable and/or as required by the construction 

manager, the U.S. Longshoremen and Harborworkers’ 

Compensation Act endorsement shall be included as part of the 

WCEL coverage and attached to the policy for WCEL coverage. 
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  11.1.2.4.3  Where applicable and/or as required by the Construction 

Manager, the Maritime Coverage Endorsement shall be included 

as part of the WCEL coverage and attached to the policy for 

WCEL coverage. 

 

  11.1.2.5  The Contractor shall provide property insurance necessary for the 

protection against loss of owned, rented or borrowed capital equipment 

and tools, including tools owned by employees, and any tools, 

equipment staging towers and forms owned, rented or borrowed by the 

Subcontractor.  The property insurance shall include a Waiver of 

Subrogation in favor of all parties required to be named as Additional 

Insureds under the Contract Documents.  Contractor shall ensure that 

any subcontractor employed by him similarly carries sufficient insurance 

to protect that subcontractor’s property. 

 

  11.1.2.6  Contractor waives all rights against the Construction Manager, Owner 

and all their agents, officers, directors and employees for recovery of 

damages to the extent those damages are covered by any of the 

insurance coverages purchased and maintained by the Contractor. 

 

  11.1.2.7  Contractor shall provide the Construction Manager with appropriate 

certificates of insurance coverages evidencing that the insurance 

coverages required herein are valid and in full force and effect at least 

thirty (30) days before the Contractor performs any Work and before the 

Contractor or any of its agents, subcontractors or employees enters upon 

the job site.  Each such certificate of insurance and the actual insurance 

policy for each insurance coverage required herein shall contain a 

provision that the coverage and protection afforded under the policy will 

not be canceled or modified or allowed to expire without at least thirty 

(30) days’ prior written notice to the Construction Manager. 

 

  11.1.2.8  Each policy of insurance coverage purchased and maintained by the 

Contractor herein shall be so purchased and maintained from or by an 

insurance company properly and fully authorized and licensed to do 

business and to issue policies of insurance in the state in which the 

Project is located. 

 

  11.1.2.9  Each policy of insurance coverage purchased and maintained by the 

Contractor herein shall provide that the insurer shall defend any suit or 

action against the Construction Manager and/or Owner and their agents, 

officers, directors and employees and hold them harmless, even if such 

suit or action is frivolous or fraudulent.  Such policy also shall provide 

the Construction Manager and Owner the right to engage their/its own 

attorney(s) for the purpose of defending any legal action against the 

Construction Manager and/or  Owner and their agents, officers, directors 

and employees, and that the Contractor shall indemnify and hold 

harmless the Construction Manager or Owner, and their agents, officers, 
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directors and employees, for costs and expenses, including attorney’s 

fees, arising out of or incurred in defending such suit or action. 

 

  11.1.2.10  The purchase, maintenance or issuance of insurance coverage of any 

type by the Contractor or the Construction Manager or Owner as 

required herein or otherwise, shall not be deemed or construed to 

release, limit, waive or discharge the Contractor from any or all of the 

obligations and risks imposed by the Agreement upon the Contractor.  

Neither shall any forbearance nor omission by the Construction Manager 

to require proof of insurance coverages or certificates of insurance or to 

obtain or review any policies of insurance coverage from the Contractor 

before permitting the Contractor to proceed or continue with the Work 

be deemed a waiver of the Construction Manager’s rights or the 

Contractor’s obligations regarding the provision of insurance coverage 

under this Agreement. 

 

  11.1.2.11  Waiver of Subrogation.  Subcontractor hereby waives any and all rights 

of recovery against the Construction Manager, Owner and their 

respective officers, members, agents, employees, and insurance 

companies occurring on or arising out of Contractor’s Work to the extent 

such loss or damage is covered by proceeds received from insurance 

required under this Agreement to be carried by the Contractor. 

 

  11.1.2.12  Contractor hereby certifies that it has furnished to its insurance 

provider(s) a copy or copies of the foregoing insurance requirements (all 

the applicable requirements of Section 9. hereof) (“requirements”), and 

Contractor, for and on behalf of itself and its insurance provider(s), 

certifies and agrees that all insurance coverages (including but not 

limited to the types, limits, periods of coverage, endorsements and 

policies applicable or in regard thereto) provided to the Construction 

Manager  hereunder are in accordance and full compliance with the 

requirements, as reasonably determined and interpreted by the 

Construction Manager.  Contractor, to the fullest extent permitted by 

applicable law, shall defend, indemnify and save harmless the 

Construction Manager, Owner and their respective successors, assigns, 

directors, officers, agents and employees from and against any and all 

damages and losses, without limitation, including attorneys’ fees and 

costs caused by, arising out of or resulting from the Contractor or its 

insurance provider(s) refusal or failure to provide all the insurance 

coverages (including but not limited to the types, limits, periods of 

coverage, endorsements and policies applicable or in regard thereto) 

required hereunder, to comply in any respect with the requirements, 

and/or to fully honor and abide by any of the certifications and/or 

agreements set forth in this section. 

 

  3.14  ARTICLE 12: UNCOVERING AND CORRECTION OF WORK 

 

  A.  Paragraph 12.2 – Correction of Work 
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    Add the following Subparagraph to 12.2.2: 

 

    12.2.2.4    At any time during the progress of the Work, or in any case where 

the nature of the defects will be such that it is not expedient to have 

the defects corrected, the Owner, at its option, will have the right to 

deduct such sum, or sums, of money from the amount of the 

Contract as it considers justified to adjust the difference in value 

between the defective work and that required under contract 

including any damage to the structure. 

 

  3.15  ARTICLE 13: MISCELLANEOUS PROVISIONS 

 

  A.  Add the following Paragraph: 

 

    13.8  Conflicts with Federal Statutes or Regulations 

 

    13.8.1  If any provision, specifications or requirement of the Contract 

Documents conflict or is inconsistent with any statute, law or regulation 

of the government of the United States of America, the Contract shall 

notify the Architect and Owner immediately upon discovery. 

 

Add the following Articles and Paragraphs: 

 

  3.17  ARTICLE 16 ‐ PREFERENCE FOR DELAWARE LABOR (NEW ARTICLE) 

 

     16.1  The Contractor shall comply with the following provisions of Delaware Code, 

Title 29, Chapter 69, Section 6910: 

 

    In the construction of all public works for the State or any political subdivision or 

by persons contracting with the State or any political subdivision thereof, 

preference in employment of laborers, workmen or mechanics, shall be given to 

bona fide legal citizens of the State who have established citizenship by residence 

of at least 90 days in the State.  Each public works contract for the construction of 

public works for the State or any political subdivision thereof shall contain a 

stipulation that any person, company, or corporation who violates this section 

shall pay a penalty to the Secretary of Finance equal to the amount of 

compensation paid to any person in violation of this section. 

 

 

  3.18  ARTICLE 17 ‐ LICENSE AND TAX REQUIREMENTS (NEW ARTICLE) 

 

    17.1  Contractor and subcontractor shall be licensed to do business in the State of 

Delaware and shall pay all fees and taxes due under State laws.  In conformance 

with Section 2503, Chapter 25, Title 30, Delaware Code, the Contractor shall 

furnish the State Tax Department, within 10 days after award of contract, a 

statement of the total values of each contract and subcontract, together with the 

names and addresses of the contracting parties.  The Contractor, before the 
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payment of any award or amount payable to any Contractor or subcontractor not 

a resident of Delaware, shall ascertain from said non‐resident Contractor or 

subcontractor and/or the State Tax Department, whether he has obtained a 

license and satisfied his liability paid by the non‐resident Contractor or 

subcontractor, the Contractor shall deduct form the award the amount payable to 

said non‐resident contractor or subcontractor the amount of said license liability 

and shall pay same to the State Tax Department within 10 days after final 

payment and settlement with the non‐resident Contractor or subcontractor. 

 

    17.2  Taxes:  The Contractor shall pay all sales, consumer, use and other taxes required 

by law. 

 

  3.19  ARTICLE 18 ‐ PREVAILING DELAWARE WAGE RATES (NEW ARTICLE) 

 

     18.1  In accordance with Delaware Code, Title 29, Chapter 69, Section 6960, all laborers 

and mechanics of the Contractor and all subcontractors employed to perform 

work directly upon the site of the work shall be paid unconditionally and not less 

often than once a week and without subsequent deduction or rebate on any 

account the full amounts accrued at the time of payment computed at wage rates 

not less than those determined by the Division of Industrial Affairs, Department 

of Labor, State of Delaware, as the prevailing rates in this area. 

 

    18.2  This approved scale of wages must be posted by the Contractor in a prominent 

and easily accessible place at the site of the work. 

 

    18.3  It is further stipulated that there may be withheld from the Contractor such 

accrued payment as may be considered necessary by the contracting officer to 

pay laborers and mechanics employed by the Contractor or any subcontractors 

on the work the difference between the rates of wages required and the rate of 

wages received by such laborers and mechanics and not refunded to the 

Contractor, subcontractor or their agents. 

 

    18.4  Where wage rates are published in this Manual they are issued by the State 

Department of Labor on the date indicated and are included for the convenience 

of Bidders.  The Owner, the Architect, and the Construction Manager, accept no 

responsibility for the accuracy or applicability of any rates included herein.  The 

actual wage rate determinations which will apply to the work will be those in 

effect on the first day of public advertisement for bids as determined by the State 

Department of Labor.  It will be the responsibility of each bidder to contact the 

State Department of Labor and to incorporate these rates in his bid. 

 

  18.5  ʺIn accordance with Delaware Code, Title 29, Section 6960 as amended January 

24, 2008, contractors shall furnish sworn payroll information to the Department 

of Labor on a weekly basis for each contract which exceeds $15,000 for 

renovation work and $100,000 for new construction.  The construction contract 

amount is based on a cumulative total of all contracts bid for a specific project.  

Payroll forms for submission may be obtained from the Department of Labor.ʺ 
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  18.5.1  A Payroll Report, available from the Department of Labor is to be used 

to provide this information. 

 

 

END OF SECTION 
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SECTION 007343 – WAGE RATE REQUIREMENTS 

 

1.  SUMMARY 

 

  1.1.  In  accordance with Delaware Code, Title  29, Chapter  69,  Section  6912,  all 

laborers and mechanics of  the Contractor and all subcontractors employed 

to  perform  work  directly  upon  the  site  of  the  work  shall  be  paid 

unconditionally and not less often than once a week and without subsequent 

deduction or rebate on any account the full amounts accrued at the time of 

payment  computed  at wage  rates  not  less  than  those  determined  by  the 

Division of Industrial Affairs, Department of Labor, State of Delaware, as the 

prevailing rates in this area. 

 

  1.2  This  approved  scale  of  wages  must  be  posted  by  the  Contractor  in  a 

prominent and easily accessible place at the site of the work. 

 

  1.3  It is further stipulated that there may be withheld from the Contractor such 

accrued payment as may be considered necessary by the contracting officer 

to  pay  laborers  and  mechanics  employed  by  the  Contractor  or  any 

subcontractors  on  the  work  the  difference  between  the  rates  of  wages 

required and the rate of wages received by such laborers and mechanics and 

not refunded to the Contractor, subcontractor or their agents. 

 

  1.4  Where wage rates are published in this Manual they are issued by the State 

Department  of  Labor  on  the  date  indicated  and  are  included  for  the 

convenience  of  Bidders.    The Owner,  the Architect,  and  the Construction 

Manager,  accept  no  responsibility  for  the  accuracy  or  applicability  of  any 

rates included herein.  The actual wage rate determinations which will apply 

to the work will be those in effect on the first day of public advertisement for 

bids  as  determined  by  the  State  Department  of  Labor.    It  will  be  the 

responsibility of each bidder to contact the State Department of Labor and to 

incorporate these rates in his bid. 

 

  1.5  ʺIn accordance with Delaware Code, Title 29, Section 6912, as amended July 

5,  1994,  contractors  shall  furnish  sworn  payroll  information  to  the 

Department  of  Labor  on  a weekly  basis  for  each  contract which  exceeds 

$15,000  for  renovation  work  and  $100,000  for  new  construction.    The 

construction contract amount is based on a cumulative total of all contracts 

bid  for  a  specific  project.    Payroll  forms  for  submission may  be  obtained 

from the Department of Labor.ʺ 

 

  1.5.1    A Payroll Report, available from the Department of Labor is to be 

used to provide this information. 

 

  1.6  A copy of the Prevailing Wages for the project is attached hereto. 

 

END OF SECTION 



STATE OF DELAWARE
DEPARTMENT OF LABOR

DIVISION OF INDUSTRIAL AFFAIRS
OFFICE OF LABOR LAW ENFORCEMENT

PHONE: (302) 451-3423
Mailing Address:
225 CORPORATE BOULEVARD
SUITE 104
NEWARK, DE 19702

Located at:
225 CORPORATE BOULEVARD
SUITE 104
NEWARK, DE 19702

PREVAILING WAGES FOR BUILDING CONSTRUCTION EFFECTIVE MARCH 15, 2013

CLASSIFICATION NEW CASTLE KENT SUSSEX
ASBESTOS WORKERS 21.87 26.94 39.20
BOILERMAKERS 65.47 33.22 48.83
BRICKLAYERS 46.83 46.83 46.83
CARPENTERS 50.06 50.06 39.82
CEMENT FINISHERS 27.61 29.11 21.20
ELECTRICAL LINE WORKERS 43.49 37.29 28.44
ELECTRICIANS 60.60 60.60 60.60
ELEVATOR CONSTRUCTORS 75.33 40.93 30.55
GLAZIERS 64.10 64.10 54.20
INSULATORS 51.48 51.48 51.48
IRON WORKERS 59.12 59.12 59.12
LABORERS 38.30 38.30 38.30
MILLWRIGHTS 62.18 62.18 48.75
PAINTERS 42.02 42.02 42.02
PILEDRIVERS 67.87 37.64 30.45
PLASTERERS 28.55 28.55 17.50
PLUMBERS/PIPEFITTERS/STEAMFITTERS 59.00 49.26 46.28
POWER EQUIPMENT OPERATORS 57.06 57.06 24.13
ROOFERS-COMPOSITION 21.77 17.96 19.34
ROOFERS-SHINGLE/SLATE/TILE 17.59 17.50 16.45
SHEET METAL WORKERS 62.74 62.74 62.74
SOFT FLOOR LAYERS 45.97 45.97 45.97
SPRINKLER FITTERS 51.75 51.75 51.75
TERRAZZO/MARBLE/TILE FNRS 51.41 51.41 45.45
TERRAZZO/MARBLE/TILE STRS 59.03 59.03 52.63
TRUCK DRIVERS 26.58 23.89 20.03

CERTIFIED:_________________ BY:____________________________________________
 ADMINISTRATOR, OFFICE OF LABOR LAW ENFORCEMENT

NOTE: THESE RATES ARE PROMULGATED AND ENFORCED PURSUANT TO THE PREVAILING WAGE
REGULATIONS ADOPTED BY THE DEPARTMENT OF LABOR ON APRIL 3, 1992.

CLASSIFICATIONS OF WORKERS ARE DETERMINED BY THE DEPARTMENT OF LABOR. FOR
ASSISTANCE IN CLASSIFYING WORKERS, OR FOR A COPY OF THE REGULATIONS OR
CLASSIFICATIONS, PHONE (302) 451-3423.

NON-REGISTERED APPRENTICES MUST BE PAID THE MECHANIC'S RATE.

THESE RATES ARE BEING PROVIDED IN ACCORDANCE WITH DELAWARE'S FREEDOM OF INFORMATION
ACT.

THEY ARE NOT INTENTED TO APPLY TO ANY SPECIFIC PROJECT.
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SECTION 101100 ‐ SUMMARY OF WORK 

 

1.  RELATED DOCUMENTS 

 

  1.1  Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Sections, apply to work of this Section. 

 

2.  CONTRACTS 

 

  2.1  The work will be performed under separate prime contracts managed by the Construction 

Manager. 

 

3.  ALTERATIONS & COORDINATION 

 

  3.1  Contractor shall be responsible to coordinate their work with the work of others, 

including, but not limited to, the preparation of general coordination drawings, diagrams 

and schedules, and control of site utilization, from the beginning of activity, through 

project close‐out and warranty periods. 

 

4.  KNOWLEDGE OF CONTRACT REQUIREMENTS 

 

  4.1  The Contractor and his Subcontractors, Sub‐subcontractors and material men shall consult 

in detail the Contract Documents for instructions and requirements pertaining to the 

Work, and at his and their cost, shall provide all labor, materials, equipment and services 

necessary to furnish, install and complete the work in strict conformance with all 

provisions thereof. 

 

  4.2  The Contractor will be held to have examined the site of the Work prior to submitting his 

proposal and informed himself, his Subcontractors, Sub‐subcontractors and material men 

of all existing conditions affecting the execution of the Work. 

 

  4.3  The Contractor will be held to have examined the Contract Documents and modifications 

thereto, as they may affect subdivisions of the Work and informed himself, his 

Subcontractors, Sub‐subcontractors and material men of all conditions thereof affecting 

the execution of the Work. 

 

  4.4  The Scope of Work for the Contract is not necessarily limited to the description of each 

section of the Specifications and the illustrations shown on the Drawings.  Include all 

minor items not expressly indicated in the Contract Documents, or as might be found 

necessary as a result of field conditions, in order to complete the Work as it is intended, 

without any gaps between the various subdivisions of work. 

 

  4.5  The Contractor will be held to be thoroughly familiar with all conditions affecting labor in 

the area of the Project including, but not limited to, Unions, incentive pay, procurements, 

living, parking and commuting conditions and to have informed his Subcontractors and 
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Sub‐subcontractors thereof. 

 

5.  CONTRACT DOCUMENTS INFORMATION 

 

  5.1  The Contract Documents are prepared in accordance with available information as to 

existing conditions and locations.  If, during construction, conditions are revealed at 

variance with the Contract Documents, notify the Construction Manager immediately, but 

no more than three (3) days from the day the variance is first known.  Failure to give 

timely notice shall operate to waive any claim Contractor might otherwise have for an 

adjustment to Contract Time or Sum as a consequence of such variance. 

 

  5.2  The Specifications determine the kinds and methods of installation of the various 

materials, the Drawings establish the quantities, dimensions and details of materials, the 

schedules on the Drawings give the location, type and extent of the materials. 

 

  5.3  Dimensions given on the Drawings govern scale measurements and large scale drawings 

govern small scale drawings, except as to anything omitted unless such omission is 

expressly noted on the large scale drawings. 

 

  5.4  The techniques or methods of specifying to record requirements varies throughout text, 

and may include “prescriptive”, “open generic/descriptive”, “compliance with 

standards”, “performance”, “proprietary”, or a combination of these.  The methods used 

for specifying one unit of work has no bearing on requirements for another unit of work. 

 

  5.5  Whenever a material, article or piece of equipment is referred to in the singular number in 

the Contract Documents, it shall be the same as referring to it in the plural.  As many such 

materials, articles or pieces of equipment shall be provided as are required to complete 

the Work. 

 

  5.6  Whenever a material, article or piece of equipment is specified by reference to a 

governmental, trade association of similar standard, it shall comply with the requirements 

of the latest publication thereof and amendments thereto in effect on the bid date. 

 

  5.7  In addition to the requirements of the Contract Documents, Contractor’s work shall also 

comply with applicable standards of the construction industry and those industry 

standards are made a part of Contract Documents by reference, as if copied directly into 

Contract Documents, or as if published copies were bound herein. 

 

  5.8  Where compliance with two (2) or more industry standards, contract requirements, or sets 

of requirements is specified, and overlapping of those different standards or requirements 

establishes different or conflicting minimums or levels of quality, then the most stringent 

requirements, which are generally recognized to be also the most costly, is intended and 

will be enforced, unless specifically detailed language written into the Contract 

Documents clearly indicates that a less stringent requirement is to be fulfilled.  Refer 

apparently equal but different requirements, and uncertainties as to which level of quality 
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is more stringent, to Architect for decision before proceeding. 

 

  5.9  Reference standards referenced directly in Contract Documents or by governing 

regulations have precedence over non‐reference standards which are recognized in 

industry for applicability of work. 

 

  5.10  Contractor’s bid is based on the complete set of Contract Documents including documents 

not specifically issued as part of the bid pack but referenced in same. 

 

6.  SCOPE OF WORK/GENERAL INFORMATION 

 

  6.1  A Scope of Work for each contract to be awarded on the project follows in this section.  

When a Contract has been awarded to a Contractor, the successful Contractor will be 

listed after the title of the Contract.  When no Contract has yet been awarded, no 

Contractorʹs name will be listed.  Previous Scopes of Work include addendum changes. 

 

  6.2  Contractor is responsible for performing the work listed in the Summary of Work for his 

contract.  Contractor is also responsible for knowing the work that has been assigned to 

preceding contracts.  No additional compensation or extension of time will be allowed a 

Contractor due to his ignorance of the work assigned to his Contract or to other contracts 

which may affect his work.  The Contractor is responsible, however, for all items which 

are covered in the Specifications and Drawings relating to their Contract if not specifically 

mentioned in the Summary of Work. 

 

  6.3  The Construction Manager will provide on site a source for temporary electric, temporary 

water and portable sanitation facilities only.  It is each Contractorʹs responsibility to make 

the necessary connections, including all material for temporary electric and water.  Please 

note that utility charges for office trailers will be the responsibility of the individual 

Contractors. 

 

  6.4  A dumpster will be provided on site for free use by Contractors to dispose of non‐

hazardous, common, work‐related refuse.  Clean‐up is the responsibility of each 

Contractor.  Clean up shall be performed on a daily basis.  Contractors not complying will 

be advised in writing and back charged for all costs associated with the clean up of their 

work. 

 

  6.5  Contractors are reminded that there are limited storage areas available on site.  Off site 

storage will be the responsibility of each individual Contractor. 

 

  6.6  Office trailer permits off site will be the responsibility of each individual Contractor.  On 

site Contractor’s field offices, one (1) per Contractor, if required, will be located as 

directed by the Construction Manager. 

 

  6.7  Contractor will be prepared to discuss and submit a detailed project schedule seven (7) 

days after receipt of Notice to Proceed and to begin its submittal process.  The Project 
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Schedule is an integral part of this contract.  Certain construction sequences and priorities 

must take place in order to meet the target dates.  Concentrated work periods will occur 

and each Contractor is responsible to staff the project as required by the current 

Construction Schedule or as directed by the Construction Manager.  Contractor will 

cooperate with the Construction Manager in planning and meeting the required 

sequences of work and Project Schedule as periodically updated by the Construction 

Manager. 

 

  6.8  All bids must include insurance limits in accordance with Article 11 of the Section 007300 

SUPPLEMENTARY CONDITIONS. 

 

  6.9  Hoisting, scaffolding and material handling is the responsibility of each Contractor, 

unless otherwise noted. 

 

  6.10  Contractor will be responsible for layout of its own work.  The Construction Manager will 

provide benchmark and layout of the building line. 

 

  6.11  Contractor will be responsible to keep clean public roadways soiled by construction traffic 

on a daily basis.  If cleaning is not done, the Construction Manager may perform the 

cleaning on an overtime basis and backcharge the Contractor responsible. 

 

  6.12  Contractor Scopes of Work and Schedule are interrelated.  Familiarity with each is 

required. 

 

  6.13  The Construction Manager will provide testing services for soil, concrete and steel.  Other 

testing as required by the Contract Documents will be in accordance with the technical 

specifications and/or the individual scope of work.  Refer to Specification Section 004500 ‐ 

QUALITY CONTROL. 

 

  6.14  Safety is the responsibility of each individual Contractor.  The project will be governed 

under the guidelines of OSHA. 

 

  6.15  Inter‐Contractor shop drawing distribution will be performed by the Construction 

Manager.  Contractor is individually responsible for either coordinating his work with 

these distributed drawings or notifying the Construction Manager, in writing, of any 

discrepancies. 

 

  6.16  Coordination with other trades will be required.  The Contractor will be required to 

attend periodic coordination meetings with other trades where requirements, conflicts 

and coordination issues will be discussed and resolved.  Attendance when requested will 

be mandatory.  If inter‐Contractor coordination is not satisfactorily performed, the 

conflicting Contractors shall mutually share the cost to relocate and/or reinstall their 

work. 

 

  6.17  Contractor shall submit a schedule of values to the Construction Manager prior to the 
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submission of their first invoice for approval. 

 

  6.18  Contractor is expected to review and coordinate its Work with the complete set of 

Contract Documents, including all items noted as by his trade whether or not shown on 

that particular set of drawings.  Documents are available at the site for review. 

 

  6.19  Contractor is responsible for obtaining all necessary permits required for his work, 

including street permits.  Unless otherwise noted, building permit shall be secured by the 

Construction Manager.  Any subcontractor who will be restricting access to street, right of 

way or adjacent property must notify the Construction Manager 48 hours in advance. 

 

  6.20  Contractor’s License:   Submit a copy of all business  licenses  required by  local and state 

agencies. 

 

  6.21  Contractor shall absorb, without additional compensation, any and all costs of working 

beyond normal hours to maintain job progress in accordance with the current 

construction schedule. 

 

  6.22  No asbestos or PCB’s in or on any material or equipment will be accepted or allowed on 

this project.  All hazardous materials will be treated in accordance with all State and 

Federal regulations. 

 

  6.23  Daily clean up of the work is the responsibility of each individual Contractor which 

includes broom cleaning of their debris as required.  Contractor will be individually back 

charged by the Construction Manager for clean up not satisfactorily performed by the 

Contractor. 

 

  6.24  In the event asbestos is uncovered, the Contractor shall notify the Construction Manager 

of the areas requiring removal of asbestos.  The Construction Manager shall then 

coordinate the removal with the Owner.   

 

  6.25  This project is to be constructed in existing buildings.  Contractor shall exercise all due 

precautions to minimize noise, air pollution and any other construction hazards which in 

any way would cause discomfort or danger to the occupants of the existing building in 

the area. 

 

  6.26  Existing mechanical, electrical, plumbing, sprinkler, medical gas, fire alarm, etc. systems 

will be shut off and locked out by the Owner as required by the Work.  Tie‐inʹs and 

modifications to those systems will be performed by the specific Contractor associated 

with the work as indicated in the Contract Documents.  Re‐energizing and re‐start up of 

all systems should be performed by the Owner. 

 

  6.27  The Safety Cable System shall not be altered or removed without a written request 

submitted to the Project Manager with a copy to the Field Manager.  It shall be the 

responsibility of each and every Contractor that is removing or altering the Safety Cable 
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System to maintain the fall protection safety provided by the safety cable and not leave 

the area unprotected.  Each and every Contractor shall be responsible to re‐install the 

Safety Cable System immediately after work is completed.  Each and every Contractor 

shall be responsible to re‐install the Safety Cable System in accordance to OSHA 

standards. 

 

  6.28  Normal work hours for this project are from 7:00 a.m. to 3:30 p.m.  Any work to be 

performed outside of these hours must receive prior approval from the Construction 

Manager.  Requests to work beyond normal work hours shall be submitted at least 48 

hours prior. 

 

  6.29  Contractor is responsible for having a competent project superintendent/foreman on‐site 

during all work performed under its contract. 

 

  6.30  In the event the Contractor has non‐English speaking employees or subcontractors on the 

project, they shall have a superintendent or foreman on site, at all times, who speaks 

English and can communicate with Contractor’s employees.  Should the Contractor fail to 

meet this requirement, at any time, Construction Manager may direct all Work to stop 

until the proper supervision is on site.  The Contractor will be responsible for maintaining 

the project work schedule and make up at its own expense, any delay to the Schedule 

resulting from the work stoppage. 

 

  6.31  Punch List Procedures:   Contractor shall be given a copy of the punch list with his 

appropriate work identified.  Contractor shall have nine (9) calendar work days to 

complete its punch list work.  On the 10th day or as determined by the Construction 

Manager, the Construction Manager shall employ other contractors, as required, to 

complete any incomplete punch list work and retain from the appropriate Contractors 

retainage all costs incurred. 

 

6.32  Contractor shall provide the necessary safety barricades and railings required to complete 

their work and comply with all OSHA, local code and contract specifications. 
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CONTRACT NO. 01  ‐ SELECTIVE DEMOLITION 

 

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

 

  •  Technical Specification sections:  

 

    Division 0  Bidding and Contract Requirements   

    Division 1  General Requirements 

     

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  Provide all  labor, material,  trucking,  equipment, hoisting,  scaffolding, power,  temporary 

facilities, permit fees, supervision, layout, clean up, etc. for the complete performance of all 

demolition work. 

 

  •  Remove from site all combustible material  including, but not  limited to wood, steel,  iron, 

structural steel, and dispose of  in a  legal manner.   No on site burning of material will be 

allowed at any time. 

 

  •  Items of demolition shall include, but not necessarily be limited to, wall framing, masonry 

walls, structural steel, interior partitions, roofing, mechanical and electrical equipment and 

fixtures, and related equipment. 

 

  •  This Contractor shall notify the Construction Manager immediately if hazardous materials 

(i.e. asbestos,  lead, PCB’s, etc.) are uncovered.   At  that  time, all work  in  the affected area 

will be stopped until proper removal can be completed by others (i.e. hazardous material 

abatement contractor). 

 

  •  Temporary maintenance  standby  labor  such  as  for  temporary water,  temporary  power, 

temporary light and the like where required due to this Contractor’s work is to be included 

within the Contract Price. 

 

  •  This Contractor shall exercise all due precautions to minimize noise, air pollution and any 

other  construction  hazards which  in  any way would  cause discomfort  or danger  to  the 

occupants of the existing buildings in the area. 

 

  •  This Contractor shall clean public streets and sidewalks daily.  This Contractor shall collect 

and  remove  from  the  site  daily  all  rubbish,  scrap  and  other  debris  resulting  from  its 

operations. 

 

  •  All light, power, water and any other utilities, including special provisions for hookups to 

same  for  this  Contractor’s  operations  will  be  provided  by  this  Contractor  within  the 

Contract Price and unit prices. 
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  •  This Contractor shall comply with all Federal, State and local laws requiring noise control 

and hours which work is to be conducted.  Mufflers, “whisperized” compressors, etc., shall 

be used as required for compliance with laws and ordinances throughout the course of the 

Work. 

 

  •  It  is understood  that all Work under  this Contract  shall be  in  strict  accordance with  the 

Building Code with the City, State and any other agency having jurisdiction.  In the event 

of any  conflict  in any provisions of any  regulatory agency and Contract Documents,  the 

more stringent requirements shall apply. 

 

  •  This Contractor  is aware of  the  structural  capacities of various portions of  the  structure.  

Cranes, materials, deliveries and material storage, shall not exceed rated capacities without 

this Contractor  taking appropriate steps  to compensate  for  the  imposition of  loads which 

may  exceed  the  design  criteria  and  which  are  imposed  solely  by  this  Contractor’s 

operations. 

 

  •  This  Contractor  shall  provide  any  and  all  “fire watch”  personnel  required  due  to  the 

Contractor’s cutting, burning, welding or other open flame activity. 

 

  •  This Contractor shall submit proposed methods and operations of building demolition to 

the Owner, his representative or agents  for review prior  to  the start of work,  including a 

schedule  of  coordinating  the  shut  off,  capping  and/or  continuation  of utility  services  as 

required. 

 

  •  This Contractor  shall  visit  the  site  of  the proposed work,  fully  acquaint  and  familiarize 

himself with the conditions as they exist and the character of the operations to be carried 

out under the proposed Contract, and make such investigation as he may see fit so that he 

shall fully understand the facilities, physical conditions and restrictions affecting the work 

under the Contract.  Claims for additional compensation and/or extensions of time because 

of Contractor’s  failure  to  familiarize  himself with  all  conditions which might  affect  the 

work shall not be allowed. 

 

  •  Before proceeding with the demolition work, this Contractor shall obtain a permit from the 

City, protect all public sidewalks, streets or thoroughfares and all property adjacent to the 

site as required by such codes, ordinances, rules and regulations, including, but not limited 

to, scaffolding, sidewalk bridges, fences, barricades, aprons, warning signs and lights. 

 

  •  This Contractor,  before  commencement  of  any part of  the Work,  shall  give  any notices, 

required to be given to an adjoining landowner and other parties. 

 

  •  This Contractor, in the performance of the Work under his subcontractor, shall maintain all 

required means of egress  from  the existing buildings and alter such stairs, platforms and 

fire escapes as required to satisfy all agencies having jurisdiction. 
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  •  Before demolition work is started, existing sewer, water, gas and other service lines to the 

existing  buildings  shall  be  shut  off, disconnected  and  capped  or plugged  in  accordance 

with  the  requirements  of  the  utility  companies  or  other  authorities  having  jurisdiction.  

This Contractor shall notify all such authorities in advance and obtain their approval and 

cooperation  in  shutting  off  utilities.   All  costs  in  connection with disconnecting  utilities 

shall be borne by this Contractor. 

 

  •  This Contractor shall take special precautions to shore, brace, support or relocate any utility 

lines as may be required to satisfy all agencies having jurisdiction. 

 

  •  This  Contractor  shall,  in  cooperation  with  utility  companies,  remove  or  cause  to  be 

removed all light and power poles if required to be removed, at such time as the services 

utilizing said poles are no longer required. 

 

  •  Existing services to remain will be defined by the Owner prior to or immediately after the 

start of demolition work. 

 

  •  Utility equipment belonging to the utility companies, if to be retained by these companies, 

will be removed from the site by the company owning the equipment upon notification by 

this Contractor. 

 

  •  This Contractor shall make a careful examination of  the structures  to be demolished and 

the  adjoining property  and utilities which  are  to  remain;  take whatever precautions  are 

necessary  and  carry  on  operations  so  as  to prevent personal  injury  and  any  settlement, 

collapse, damage from falling debris or other causes to adjacent building. 

 

  •  Any  damage  to  public  property,  private  property,  or  to  utilities  due  to  demolition 

operations, or  the Contractor’s neglect, shall be corrected by  this Contractor,  in a manner 

approved  by  the Owner  and  the  parties whose  property  has  been  damaged,  all  at  no 

additional cost to the Owner. 

 

  •  Miscellaneous equipment and furnishings belonging to the Owner, if to be retained by the 

Owner, will  be  removed  before  the  commencement  of  the  demolition work.   All  other 

equipment or furnishings attached, remaining, in the building at the start of the demolition 

work shall become the property of this Contractor and shall be removed and disposed of 

by this Contractor. 

 

  •  All equipment, materials and debris shall be regularly removed by this Contractor from the 

Site as work progresses in such manner as not to create a nuisance, and shall be disposed of 

by  this Contractor at his own  expense, at  locations  to be determined by  this Contractor.  

Permits required in connection with the disposal of the materials shall be obtained by this 

Contractor.   Disposal  shall be  in accordance with all Federal, State and  local  laws,  rules, 

codes, orders and regulations. 

 

  •  Materials  and  equipment  to  be  salvaged  or  which  have  been  sold  to  others  by  this 
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Contractor must be promptly  removed by  this Contractor, and  shall not be  stored at  the 

site.    The  offering,  advertising,  display  or  sale  of materials  and  equipment will  not  be 

permitted. 

 

  •  Contractor  shall  remove  debris  promptly  and  will  not  burn  anything  on  the  site.  

Contractor  shall  keep  required  fire  extinguishing  equipment  in  serviceable  condition, 

properly distributed so that it will be available for immediate use, particularly during any 

acetylene cutting operations.  This Contractor shall afford adequate facilities for inspection 

by, and carry out the recommendations of, the local Fire Department.  This Contractor shall 

maintain one fire riser during demolition. 
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CONTRACT NO. 02  ‐ CONCRETE 

 

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

 

  •  Technical Specification sections: 

 

    Division 0  Bidding and Contract Requirements   

    Division 1  General Requirements 

    Section 033000  Cast in Place Concrete 

    Section 055000  Metal Fabrications 

    Section 072100  Thermal Insulation 

    Section 079005  Joint Sealers 

    Division 22  Plumbing 

    Division 23  HVAC 

    Division 26  Electrical 

    Division 28  Electronic Safety and Security 

 

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  This Contractor will  be  responsible  for  laying  out  all  concrete work  as  shown  on  the 

structural  and  architectural drawings.  It will be  the  responsibility of  this Contractor  to 

maintain all open excavations and dewater.  

 

  •  Underpinning  construction  will  be  performed  by  this  Contractor  as  necessary.    This 

Contractor  shall  include  in  their  bid  the  necessary  excavation  and  backfill  for  the 

underpinning. 

 

  •  Backfilling as detailed below is the responsibility of this Contractor.  Soil types shall be in 

accordance with Del Dot standard specifications. 

 

  •  Provide perimeter protection of all excavated areas until suitably backfilled. 

 

  •  Include  all  costs  for  temporary  barricades,  arrows,  pedestrian  protection,  flagmen,  etc. 

required to complete the work. 

 

  •  Base bid shall include all standard dewatering measures; utilizing trenches, crocks, stone 

and portable pumping measures. This contractor to provide these measures as required to 

perform their work.  Well pointing if necessary will be handled as a negotiated cost by the 

Owner. 

 

  •  Provide concrete foundations, slabs on grade, and all reinforcing steel. 

 

  •  This  Contractor will  be  responsible  for  laying  out  all  concrete work  as  shown  on  the 
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structural and architectural drawings. 

 

  •  This  Contractor  to  furnish  and  install  reinforcing  steel,  admixtures,  curing  compound, 

sealers as required in the Contract Documents. 

 

  •  Perimeter insulation at foundation walls. 

 

  •  Underslab  vapor  barrier,  insulation,  reglets, waterstops,  control  and  construction  joints 

(including required caulking at control and construction joints). 

 

  •  Placement of related items furnished under other specification sections. 

 

  •  All blockouts and embedments required by plans and specifications. 

 

  •  This Contractor  to  furnish  and  install  all  sleeves  for  incoming  utilities  at  the  perimeter 

walls. 

 

  •  Include all weather,  frost protection, and water pumping as required.   This Contractor  is 

also responsible for the premiums required for hot water, heated aggregate and admixtures 

for cold weather concrete. 

 

  •  Coordinate  the  “Notch”  in  the  concrete  slabs  to  allow  for  a  future Contractor  to  easily 

install expansion joint details. 

 

  •  Provide and maintain perimeter fall protection at excavated area per OSHA standards. 

 

  •  All concrete testing will be completed by the Construction Manager, however, it will be the 

responsibility of this Contractor to furnish all samples. 

 

  •  Provide off site disposal of all unsuitable excavated materials. 

 

  •  CM  Note:    Construction  Manager  to  ensure  that  FF/FL  compliance  is  verified  b  an 

independent testing agency within 48 hours of completion of pour, per ACI (Section 8.15.4).  

Also, a report must be provided to the concrete contractor within 72 hours of pour per ACI. 

 

  •  This Contractor shall include the finishing of concrete slabs around a minimum of (fill in) 

floor penetrations throughout the first and second floor slab areas.  These penetrations will 

consist  of  electrical  boxes,  stubbed  conduits,  mechanical  piping  and  electrical  and 

technology conduit stubs, etc. 

 

  •  This Contractor shall provide written documentation that all concrete slabs are within the 

tolerance required by the contract documents.   Testing and analysis to be paid for by this 

Contractor. 

 

  •  Asphalt concrete paving and portland cement concrete paving, sidewalks and curbs shall 
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be provided by others. 

 

  •  All concrete testing will be completed by the Construction Manager, however,  it will be 

the responsibility of this Contractor to furnish all samples. 
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CONTRACT NO. 03    ‐ MASONRY 

 

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

 

  •  Technical Specification sections: 

 

    Division 0  Bidding and Contract Requirements 

    Division 1  General Requirements 

    Section 033000  Concrete 

    Section 042000  Unit Masonry 

    Section 055000  Metal Fabrications 

    Section 071113  Bituminous Dampproofing 

    Section 072100  Thermal Insulation 

    Section 079005  Joint Sealers   

   

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  Provide masonry units, reinforcing, accessories and related work. 

 

  •  Caulking of masonry to masonry and to dissimilar materials. 

 

  •  Integral  masonry  flashings,  expansion  joints,  insulation  and  other  related  items  as 

required. 

 

  •  Mock up as required. 

 

  •  Grouting of door frames at masonry openings. 

 

  •  Scaffolding as required to complete the work. 

 

  •  Dewatering of work areas. 

 

  •  Layout  of  the work  including  responsibility  for  all  elevations  and  dimensions  as  they 

affect other Contractor’s work. 

 

  •  Lintels either required by this Contract or install loose lintels furnished by others. 

 

  •  Fill at hollow concrete masonry units. 

 

  •  Setting of reinforcing steel in block walls. 

 

  •  Temporary protection for final wash down/cleaning of masonry. 
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  •  Flashing Summary: 

 

  Thru wall and cavity flashing below the roof line shall be by the Masonry Contractor. 

  Thru wall and cavity flashing above the roof line shall be by the Roofing Contractor. 

 

  •  Cutting, fitting and building into masonry work, embedments provided by others. 

 

  •  Provide all firesafing and fire caulking as required.  Work related to masonry work. 

 

  •  Bond beams including reinforcing and fill. 

 

  •  Furnish and install all masonry veneer anchors where required. 

 

  •  Disposal of masonry debris in dumpster provided by Construction Manager. 
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CONTRACT NO. 04  ‐ STRUCTURAL STEEL AND MISCELLANEOUS METALS 

  

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

 

  •  Technical Specification sections: 

 

    Division 0  Bidding and Contract Requirements 

    Division 1  General Requirements 

    Division 5  Metals 

     

     

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  Provide structural steel, joists and metal roof decking. 

 

  •  Furnish anchor bolts and leveling plates to the Masonry Contractor for placement. 

 

  •  Field check all anchor bolts prior to beginning erection. 

 

  •  Framing  out  for  openings  (roof  drains, mechanical  openings,  access  hatches,  skylight, 

stairs, etc.).  Assume opening frames will be field installed. 

 

  •  Prime paint systems, galvanizing, and related finishing of steel items, including touch up. 

 

  •  Furnish,  install, maintain  and  remove perimeter  safety  steel  cables  at  all  floor  levels  to 

conform with all OHSA standards for all trades. 

 

  •  The Steel Contractor will own all connections to masonry whether they are field welds or 

shop welds.  Conditions that require in field welding and assembly are the responsibility 

of this Contractor.  Field coordination with the masonry installer will be this Contractor’s 

responsibility. 

 

  •  All  steel  testing will  be  the  responsibility  of  the Construction Manager,  however,  this 

Contractor will cooperate with the testing agency in the inspection at the fabrication shop 

and in the field. 

 

  •  Layout, installation and alignment of attachments at the slab edge condition. 

 

  •  Provide data and submittal  information related  to  the Scope of  this Contract signed and 

sealed by a Professional Engineer as required by the Contract Documents. 

 

  •  This Contractor  shall  fabricate, weld and  install all  reinforcing anchors  that  connect  the 

structural steel  to  the masonry systems.   Provide all shop  fabrication, a  field  installation 



Capital School District 

KCCS – Central Middle School 

Bid Package ‘A 

                   

 

SUMMARY OF WORK    011100‐ 17 

PU09, Revised 10/2012 

and field welding regardless of the weld symbols. 

 

  •  This Contractor shall include all necessary staging, rigging, matting and remobilizations to 

accommodate this erection sequence. 

 

  •  Provide  loose  lintels,  handrails,  railings,  ledgers,  plates,  angles,  embedded  items  and 

accessories to the Concrete and Masonry contractors. 

 

  •  Miscellaneous rough hardware, iron shapes, framing and support angles. 

 

  •  Anchoring  devices,  fasteners,  inserts  and  other  related  items  associated  with  the 

installation of the above items. 

 

  •  Field touch‐up paint. 

 

  •  Verify field dimensions.  
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CONTRACT NO. 05 ‐ CARPENTRY AND GENERAL WORK 

 

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

   

  •  Technical Specification sections: 

 

    Division 0  Bidding and Contract Requirements 

    Division 1  General Requirements 

    Division 6  Wood, Plastics and Composites 

    Section 080671  Door Hardware Schedule 

    Section 081113  Hollow Metal Doors and Frames 

    Section 081416  Flush Wood Doors 

    Section 087100  Door Hardware 

    Section 101101  Visual Display Boards and Display Cases 

    Section 104400  Fire Protection Specialties 

    Section 123400  Laminate Clad Casework 

    Section 123600  Coutnertops and Backspashes 

     

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  Provide  labor  and materials  to  perform  the work  related  to  all  carpentry  and  general 

work. 

 

  •  All rough carpentry related to the exterior skin of the building including wood nailers and 

blocking and exterior sheathing. 

 

  •  All  rough  carpentry  related  to  the  interior  of  the  building  including  blocking,  wood 

nailers,  etc.  for  the  installation of  fire  extinguishers, doors, windows,  toilet  accessories, 

cabinets, toilet partitions, casework, millwork, etc. including fire treating, as required. 

 

  •  Install metal and wood doors and  frames,  including  receipt of doors and  frames at  the 

curb side. 

 

  •  Install finish hardware related to all doors (hollow metal, wood and aluminum), including 

receipt of hardware at the curb side. 

 

  •  All field trimming required to adjust to existing conditions. 

 

  •  All millwork, casework, sills and trim. 

 

  •  Marker and tack boards. 

 

  •  Signage. 
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  •  Toilet partitions. 

 

  •  Fire extinguishers, cabinets and accessories. 

 

  •  Toilet and bath accessories. 

 

  •  Coordinate cutting holes in casework with other trades. 

 

  •  Mirrors. 

 

  •  Anchoring  devices,  fasteners,  inserts  and  other  related  items  associated  with  the 

installation of the above items. 

 

  •  This Contractor shall at a minimum provide and maintain  for  the  length of  the project, 

one  temporary  fire extinguisher  for each 3,000 sq.  ft of  the protected building area. Fire 

extinguishers shall be 10lb, Multi‐Purpose (ABC) dry chemical, UL labeled, with a  rating 

of 3a:40bc. 

 

  •  Furnish  hold  open  closers  with  fire  alarm  interface:    Power  wiring  by  Electrical 

Contractor.  Fire alarm ties in by Electrical Contractor. 

 

  •  Coordinate card reader requirements with electrical hardware. 

 

  •  Furnish and install hollow metal doors, frames, vision panels, finish hardware, and wood 

doors. 

 

  •  Keying.  All lock sets.  Provide Owner with copy of pin schedule. 

 

  •  Construction cylinders. 

 

  •  All material  to be  stored by  this Contractor until delivery  is  requested.   Material  to be 

delivered to the site and off loaded by others. 

 

  •  Deliveries to correspond to the construction schedule. 

 

  •  Provide field assistance to Electrical Contractor. 

 

  •  This contractor is responsible for all field measurements required to retrofit frames and/or 

doors in existing openings  (renovation work only). 

 

  •  Provide 48 hour notice prior  to delivery.   All deliveries are  to be between 7:00 AM and 

3:30 PM. 

 

  •  Coordinate  electrical  requirements  with  any  automatic  door  operations  (include 

overhead).   
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CONTRACT NO. 07 – GLASS & GLAZING  

 

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

 

  •  Technical Specification sections: 

 

    Division 0  Bidding and Contract Requirements 

    Division 1  General Requirements 

    Section 079005  Joint Sealers 

    Section 084313  Aluminum‐Framed Storefronts 

    Section 087100  Door Hardware 

      Section 088000  Glazing 

 

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  Provide storefront, glass and glazing systems. 

 

  •  All glass and glazing at exterior of building. 

 

  •  Mock‐ups as required by the Drawings and Specifications. 

 

  •  Custom breakmetal trim and infill. 

 

  •  Hoisting/scaffolding related to the work of this Contract. 

 

  •  Caulk between the materials supplied under this section and the adjacent surfaces. 

 

  •  Provide interior glass and glazing systems. 

 

  •  Interior door, partition, vision panel and window glass. 

 

  •  Caulking related to interior glazing. 

 

  •  Do  not  provide  interior  hollow metal  or  hardware.    These  items will  be  provided  by 

others. 

 

  •  Coordinate  glass  types  with  partition  and  door  fire  ratings.    Contact  Construction 

Manager with any discrepancies. 
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CONTRACT NO. 08  ‐ METAL FRAMING AND DRYWALL 

  

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

 

  •  Technical Specification sections: 

 

    Division 0  Bidding and Contract Requirements 

    Division 1  General Requirements 

    Section 051200  Structural Steel Framing 

      Section 072000  Thermal Insulation 

      Section 079005  Joint Sealers 

      Section 092116  Gypsum Board Assemblies 

      Division 22    Plumbing 

      Division 23    HVAC 

      Division 26    Electrical 

 

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  Provide metal studs, insulation, gypsum wallboard, taping, spackling. 

 

  •  Provide all metal stud framing required to back up brick, etc. 

 

  •  Batt insulation, both thermal and acoustical and related work..  

 

  •  Acoustical sealant of penetrations in insulated drywall partitions. 

 

  •  Sprayed‐on  fireproofing  of  beams,  columns  and  decking  as  required  by  the  contract 

documents. 

 

  •  Removal of spray  fireproofing  to expose points of attachment  to structural steel  is  to be 

performed  in  a workmanlike manner.    Removal  of  spray  fireproofing  in  excess  of  3” 

greater than the attached item will require repatching which will be backcharged to this 

Contractor. 

 

  •  Include filling of all interior hollow metal door frames in drywall where required. 

 

  •  Include fire taping and sealing at perimeter edge and as shown on the Drawings. 

 

  •  Provide architectural expansion joint systems, including joint covers materials at concrete 

slab, drywall and masonry construction (interior only). 

 

  •  Scaffolding and lifts for this work. 
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  •  Comebacks and out‐of‐sequence work may be required and as such should be included. 

 

  •  Include all necessary field measurements. 

 

  •  Include two (2) passes per floor to “touch‐up” mechanical penetrations to ensure ratings 

required.   The first pass will be required prior to ceiling grid installation and the second 

pass will be required prior to final inspection for Certificate of Occupancy. 

 

  •  Bidders are advised to pay particular attention to top of wall conditions, fire and smoke 

safing of slabs and acoustical sealants. 

 

  •  Provide all metal framing as indicated for back up of other materials. 

 

  •  Include two (2) passes per floor to “touch‐up” mechanical penetrations to ensure ratings 

required.   The first pass will be required prior to ceiling grid installation and the second 

pass will be required prior to final inspection for Certificate of Occupancy. 

  •  Bidders are advised to pay particular attention to top of wall conditions, fire and smoke 

safing of slabs and acoustical sealants. 

 

  •  Coordination and allowing full access to other trades so they can perform their work will 

be included and part of this Contractor’s obligation.  Any unused portion of the allowance 

will be returned to the Owner. 
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CONTRACT NO. 09 ‐ FLOORING 

  

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

 

  •  Technical Specification sections: 

 

    Division 0  Bidding and Contract Requirements 

    Division 1  General Requirements 

    Section 090561  Common Work Results for Flooring Preparation 

    Section 096500  Resilient Flooring 

    Section 096700  Fluid‐Applied Flooring 

    Section 096813  Tile Carpeting 

 

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  Provide flooring in accordance with the finish schedule and specifications. 

 

  •  Prepare  subfloor  for  finished  flooring  including  leveling  and  patching.    Base  bid  shall 

include all flashing patching and surface preparation required to perform the work of this 

Contractor. 

 

  •  Resinous flooring. 

 

  •  Resilient flooring. 

 

  •  Carpeting. 

 

  •  Resilient base. 

 

  •  Resilient  transition  and  reducer  strips  at  edges  of  resilient  flooring  and  at  edges  of 

carpeting. 

 

  •  Cleaning and protection. 

 

  •  Seaming diagrams. 

 

  •  Attic stock. 

 

  •  Provide cutting and fitting around work of others. 
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CONTRACT NO. 10 ‐ CERAMIC TILE 

 

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

 

  •  Technical Specification sections:  

 

    Division 0  Bidding and Contract Requirements 

    Division 1  General Requirements 

    Section 090561  Common Work Results for Flooring 

    Section 093000  Tiling 

     

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  Provide ceramic tile, marble tile and thresholds. 

 

  •  Porcelain pavers, etc. 

 

  •  Setting beds. 

 

  •  Grout. 

 

  •  Cutting and fitting around work installed by others. 

 

  •  Patching and leveling. 

 

  •  Provide protection of finished products until acceptance by Construction Manager. 

 

  •  Attic stock. 

 

  •  Provide crack suppression membrane for this set tile installation. 

 

  •  Provide cementious backer units as part of the tile installation. 

 

  •  Provide metal strips installed as part of the tile installation. 
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CONTRACT NO. 12 ‐ ACOUSTICAL CEILINGS 

 

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

 

  •  Technical Specification sections:  

 

    Division 0  Bidding and Contract Requirements 

    Division 1  General Requirements 

      Section 095100  Acoustical Ceilings 

     

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  Provide acoustical panel ceilings, suspension system and hangers. 

 

  •  Supplemental  suspension  hangers  at  large  ducts  above  ceilings  and  at  openings  for 

lighting fixtures. 

 

  •  Furnish  and  install  hold  down  clips where  required  by  governing  regulations  for  fire 

resistant ratings. 

 

  •  Expansion joints. 

 

  •  Reflected ceiling layout. 

 

  •  This  Contractor  shall  cut  openings  in  ceilings  for  sprinkler  heads,  lights,  mechanical 

diffusers and grilles, etc. 

 

  •  Attic stock. 
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CONTRACT NO. 12 ‐ PAINT AND WALL FINISHES 

  

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

 

  •  Technical Specification sections: 

 

    Division 0  Bidding and Contract Requirements 

    Division 1  General Requirements 

    Section 079005  Joint Sealants 

    Section 099000  Painting and Coatings 

    Division 21  Fire Protection 

    Division 22  Plumbing 

    Division 23  HVAC 

     

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  Provide all painting (all walls and ceilings indicated on the finish schedule). 

 

  •  Sealing all interior joints between dissimilar materials that require sealants. 

 

  •  Paint all exposed block work and concrete work as shown on the room finish schedule. 

 

  •  Paint exposed piping and ductwork  (sprinkler, plumbing, electrical)  in accordance with 

the Drawings and Specifications. 

 

  •  Provide supplementary ventilation as required in enclosed spaces. 

 

  •  Paint and caulk all hollow metal frames and doors as shown on the door schedule. 

 

  •  Prefinished items will not be painted by this Contractor. 

 

  •  Paint all semi‐exposed wood blocking as indicated on the drawing. 

 

  •  Protection of adjacent surfaces.  

 

  •  Minor patching prior to application of finishes. 

 

  •  Clean up. 

 

  •  Attic stock. 

 

  •  Final coat of paint is to be installed after ceilings are installed, if directed by Construction 

Manager.   
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CONTRACT NO. 13 ‐ ELEVATORS  

 

A.  Work  included  in  this contract consists of, but  is not necessarily  limited  to, all  labor, materials 

and equipment for: 

 

  •  Technical Specification sections:  

 

    Division 0  Bidding and Contract Requirements 

    Division 1  General Requirements 

    Section 033000  Cast in Place Concrete 

    Section 042000  Unit Masonry 

    Section 055000  Metal Fabrications 

    Section 071300  Sheet Waterproofing 

    Section 096500  Resilient Flooing 

    Section 142010  Passenger Elevators 

    Section 142705  Elevator Cabs and Hoistway Doors 

     

  This contract also includes, but is not necessarily limited to, all labor, materials and equipment 

for the following: 

 

  •  Provide hydraulic elevator. 

 

  •  Grouting of all elevator sill angles will be the responsibility of the Concrete Contractor. 

 

  •  This Contractor  to  furnish  and  install  all  rough wiring necessary  for  the  installation of 

emergency telephones.  All communication devices will be furnished and installed by the 

Owner. 

 

  •  Electric  service  and  disconnect  switch  for  the  elevator  are  the  responsibility  of  the 

Electrical Contractor.   All other control wiring as specified, will be  the  responsibility of 

this Contractor. 

 

  •  This Contractor to submit for approval layout and excavation information for the elevator 

jack holes.  The Construction Manager will supply all necessary bench marks. 

 

  •  This Contractor will be responsible for dewatering in order to complete installation of the 

jackholes. 

 

  •  This  Contractor  will  be  responsible  for  drilling  the  jackholes  through  unclassified 

material.      Excavated material  shall  be  disposed  of  by  the  Concrete  Contractor.    Test 

borings are available for review. 

 

  •  Provide jack hole sleeve where indicated on the drawing. 
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SECTION 01 22 00 ‐ UNIT PRICES 

 

1.  GENERAL PROVISIONS 

 

  1.1  The  general  provision  of  the  Contract,  including  the  Conditions  of  the  Contract 

(General, Supplementary and other conditions, if any) and Division 1 as appropriate, 

apply to the Work specified in this Section. 

 

  1.2  Refer  to  provisions  in  A232  ‐  2009  Edition,  GENERAL  CONDITIONS  OF  THE 

CONTRACT FOR CONSTRUCTION, CONSTRUCTION MANAGER AS ADVISOR, 

for requirements in addition to those specified in Division 1. 

 

  1.3  For work being constructed under separate prime contract, provisions of this Section 

apply to each contract being bid. 

 

2.  BASE BID 

 

  2.1  The Base Bid shall consist of all work shown or specified in the Contract Documents, 

exclusive of any Additive Unit Prices specified herein. 

 

  .2.2  The Base Bid shall include all work in any Subtractive Unit Prices specified herein. 

 

3.  UNIT PRICES 

 

  3.1  State in the Bid Form the amount to be added to (or subtracted from) the Base Bid per 

unit of measurement  for each Unit Price specified.   State  this amount  to  include all 

overhead  and  profit.    No  surcharge  in  addition  to  the  Unit  Price  listed  will  be 

permitted. 

 

  3.2  See Section 00 21 13, INSTRUCTIONS TO BIDDERS for related information. 

 

  3.3  For  description  of Unit  Prices  requested,  refer  to  the  specification.  The method  of 

stating the Unit Prices is described in the Bid Form. 

 

  3.4  Where both add and deduct unit prices are requested, there shall not be more that a 

10%   variation between the two.   

 

4.  APPLICATION OF UNIT PRICES 

 

  4.1  Unit prices stated in the Bid Form will apply from the time the Bid is submitted until 

Contract completion. 

 

5.  MEASUREMENT OF QUANTITIES 

 

  5.1  Quantities shall be determined by field measurement by contractor personnel and as 

verified by the Construction Manager. 
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  5.2  At  the  Contractorʹs  option,  and  at  his  expense, measurement may  be made  by  a 

registered surveyor. 

 

6.  LIST AND DESCRIPTION OF UNIT PRICES 

 

  N/A 

 

 

 

 

 

END OF SECTION 
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SECTION 01 23 00 ‐ ALTERNATES 

 

1.  GENERAL PROVISIONS 

 

  1.1  The  general  provisions  of  the  Contract,  including  the  Conditions  of  the  Contract 

(General, Supplementary and other conditions, if any) and Division 1 as appropriate, 

apply to the Work specified in this Section. 

 

  1.2  Refer to provisions in AIA Document A232 ‐ 2009 Edition, GENERAL CONDITIONS 

OF  THE  CONTRACT  FOR  CONSTRUCTION,  CONSTRUCTION MANAGER  AS 

ADVISOR for requirements in addition to those specified in Division 1. 

 

  1.3  For work being constructed under separate prime contracts, provisions of this Section 

apply to each contract being bid. 

 

2.  BASE BID 

 

  2.1  The Base Bid shall consist of all work shown or specified in the Contract Documents, 

exclusive of any Additive Alternates specified herein. 

 

  2.2  The Base Bid shall include all work in any Subtractive Alternates specified herein. 

 

3.  ALTERNATES 

 

  3.1  State  in  the  Bid  Form  the  amount  to  be  added  to  the  Base  Bid  for  each Alternate 

specified. 

 

  3.2  See Section 002113 ‐ INSTRUCTIONS TO BIDDERS for related information. 

 

  3.3  The  description  of  Alternates  contained  herein  is  in  summary  form.    Detailed 

requirements for materials and execution shall be as specified in other sections and as 

shown on drawings. 

 

      Alternate No. 1:   Casework in Life Skills Classroom: 

     

      State in the Bid Form the amount to be added to the Base Bid amount for providing 

      plastic laminate casework in the Life Skills Classrooms. Description: Refer to Section 

12 3400 Laminate Clad Casemwork.       

       

  

       

 

END OF SECTION 
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SECTION 012600 ‐ CHANGE ORDER PROCEDURES 
 

1. GENERAL: 
 

1.1  The  general  provisions  of  the  Contract,  including  the  Conditions  of  the  Contract 

(General, Supplementary  and other Conditions,  if  any)  and Division  1  as  appropriate, 

apply to the Work specified in this Section.  

 

1.2  Refer to provisions in AIA Document A232 – 2009 EDITION, GENERAL CONDITIONS 

OF  THE  CONTRACT  FOR  CONSTRUCTION,  CONSTRUCTION  MANAGER  AS 

ADVISOR EDITION, for requirements in addition to those specified in Division 1. 

 

1.3  The Construction Manager is responsible for processing all change orders.  Each request 

will be assigned a change order request  (COR) number.   The Change Order Request & 

Execution  Form  will  be  initiated  via  the  web‐based  project  management  system 

(Building Blok) used by the CM. 

 

1.4  It  is  to be clearly understood  that no extra work shall commence without an approved 

written and executed change order from the Owner. 
 

2. INITIATING A CHANGE ORDER: 
 

2.1  Specific  changes  initiated  by  the  Owner,  Architect,  Construction  Manager  (CM)  or 

Contractor will be processed as follows: 

 

A. The Owner will authorize the Architect to prepare sufficient documents to establish 

an accurate price.   These documents  to be  forwarded  to  the Construction Manager 

and Owner  “for pricing only, not  authorized  for  construction.”   The Construction 

Manager will develop the estimate (within 2 weeks) showing a breakdown by trades 

with  all  trade  contractor  quotes.    The  Owner  will  approve  or  reject  the  change 

request within  two  (2) weeks.    If  the Owner elects  to proceed with  the change,  the 

Construction  Manager  will  prepare  formal  change  orders  to  the  various  trade 

contractors  involved  in  the  change  and  reference  in  all  formal  change  orders  the 

original change order request number. 

 

B. Field Change:   Contractor  shall  immediately notify  the Construction Manager of a 

change due to field conditions or site conditions.   If documents cannot be prepared 

for pricing due  to schedule constraints,  the Construction Manager will make every 

effort in estimating the field change.  If the Owner and Construction Manager agree 

that  certain  field  changes  should  be  handled  on  a  time  and  material  basis,  the 

Construction  Manager  will  closely  monitor  the  Contractorʹs  labor  and  material 

affecting this change.   At the completion of the work a formal change order will be 

issued. 

 

C. Contractor Change:  If a Contractor initiates a change order for work not included in 

the Contract,  the Construction Manager and Architect will  research  the validity of 

the request, verify quantities and pricing and submit to the Owner for approval on a 
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change order request. 

 

2.2  The additional cost, or credit to the Owner resulting from a change in the Work shall be 

by  mutual  agreement  of  the  Owner,  Contractor,  Construction  Manager  and  the 

Architect.   

 

3. PROCESSING A CHANGE ORDER: 

 

3.1  The Contractor will fill in the Change Order Request & Execution Form (COREF) with a 

brief description of the change, any time extension, and cost changes. 

 

3.2 The Contractor will attach to the COREF copies of the written quotations from the trade 

contractors, Contractors,  and  suppliers. The Labor Detail Sheet and  the Change Order 

Detail  forms must be added as an attachment  to  the COREF. The Contractor and each 

sub‐tier contractor (as applicable) must fill out the Labor Detail Sheet and Change Order 

Detail Sheet. 

 

3.3  In  all  cases,  this  cost  or  credit  shall  be  based  on  the  “DPE” wages  required  and  the 

“invoice price” of the materials/equipment needed.  

 

3.4  “DPE”  shall  be  defined  to mean  “direct  personnel  expense”.   Direct  payroll  expense 

includes  direct  salary  plus  customary  fringe  benefits  (prevailing  wage  rates)  and 

documented  statutory  costs  such  as  workman’s  compensation  insurance,  FICA,  and 

unemployment insurance. 

   

A. “Fringe Benefit” is any medical, life or disability insurance, paid time off, etc. 

 

B. “Worker’s Compensation” is the insurance required for injuries including medical 
leave, etc.  

 
C. “FICA” is the costs association with Social Security and Medicare insurance. 
 
D. “Unemployment insurance” is the cost associated with the governmental assessment 

for employee’s unemployment benefits. 
 

3.5  “Invoice  price”  of  materials/equipment  shall  be  defined  to  mean  the  actual  cost  of 

materials  and/or  equipment  that  is  paid  by  the  Contractor  (or  Subcontractor)  to  a 

material distributor, direct factory vendor, store, material provider, or equipment leasing 

entity. 

 

3.6  In addition  to  the above,  the Contractor  is allowed markup  for overhead and profit on 

additional  work  performed  as  outlined  in  Specification  Section  012613,  Contractor 

Compensation. 

 

3.7  Building  Blok  Procedures:  The  Contractor will  submit  all  change  order  requests  and 

supporting documentation via the Building Blok web‐based project management system.  

Each  Contractor  will  be  issued  a  unique  login  and  password.  Each  contractor must 



Capital School District 

KCCS – Central Middle School 

Bid Package ‘A’  
 
      

CHANGE ORDER PROCEDURES  012600‐ 3 

submit the information as follows: 

A.   Create a new change order, from your “To‐Do List” by clicking on the “Create Doc” 

tab in the upper left corner and select “Change Order Request”.  

 

B.  The Contractor will enter a brief description of the change in the “Summary” block. 

A detailed description of the change will be entered in the “Description of Change” 

block, to include any changes to documents or time extension. The cost of the change 

will be entered in the “Total Cost Change” block. 

 

C.   The Labor Detail  Sheet  and  the Change Order Detail  forms must  be  added  as  an  

attachment  to  the  request.    The  Contractor  and  each  sub‐tier  contractor  (as 

applicable) must  fill out the Labor Detail Sheet and Change Order Detail Sheet.   In 

addition to these forms, the Contractor also must attach any material and equipment 

rental quotations. All of these documents should be scanned and saved as a PDF file. 

Click on the “Browse” box to upload the file. Be sure to wait until Building Blok tells 

you the file was “Uploaded Successfully”. 

 

D.  Once  the  information  is  entered  on  the  form  and  the  proper  attachments  are 

uploaded, the contractor will click “Save”. The Contractor will be prompted to enter 

their password  to approve an electronic  signature. Once you  save  the  request you 

will have an opportunity to check it before submitting it to the CM. After you verify 

the COREF is correct click “Recommend Approval” to submit the change request to 

the CM. The Contractor will then be prompted to re‐enter the password to approve 

an electronic signature and complete the submission request. 

 

E.  The Change Order Request will  then be reviewed by  the CM Project Manager and 

Recommended  for Approval, Rejected, or returned  to  the Contractor  for additional 

information. Once the Construction Manager, Owner, and Architect have approved 

the request all parties will receive an email from Building Blok notifying them that a 

fully executed Change Order and Contract Recalculation Form can be downloaded 

from Building Blok. Hard copies of the executed change order and recalculation form 

will not be provided by the CM. 

 

It is to be clearly stated that no extra work shall commence without an approval from the Owner 

or Construction Manager or Owner’s representative. 

 

 

 

END OF SECTION 
 



CHANGE ORDER DETAIL FORM
(Provided by contractor, subcontractor or sub tier contractor)

DATE SUBMITTED: 

CONTRACT:

CONTRACTOR: 

PROJECT NAME: 

CHANGE ORDER REQUEST #:

LABOR SECTION

TRADESMAN(s): LABOR HOURS RATE (per schedule) SUBTOTAL

Subtotal

MATERIAL SECTION

MATERIAL: QUANTITY UNIT COST SUBTOTAL

Subtotal

EQUIPMENT SECTION
EQUIPMENT: QUANTITY UNIT COST SUBTOTAL

Subtotal

SUBTOTAL

SUBCONTRACTOR/ SUB TIER* 

OH & PROFIT (10% on sub/sub tier only))

BOND COST

OH & PROFIT (15% on own work)

3/2012 GRAND TOTAL
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SECTION 01 26 13 ‐ CONTRACTOR COMPENSATION 

 

1.  GENERAL 

 

  1.1  The Contractor agrees  to perform any additional Work,  for  the net cost of materials 

and labor (including wages paid, payroll taxes, and all insurance) plus the following 

percentage for all of his overhead and profit, which includes Field Supervision: 

 

    The  percentages  to  be  added  or  allowed  for  any Work  change  involving  both  added 

Work and omitted Work shall be applied only to the net difference in cost. 

 

  (a)  15% mark‐up (10% overhead and 5% profit) by the Contractor on Work performed 

by his own forces. 

 

  (b)  For work  done  by  a  Subcontractor,  10%  for  subcontractor  overhead  and  5%  for 

subcontractor profit  to which  the Contractor may  add  7.5%  for his overhead  and 

profit combined. 

 

  (c)  Contractor mark‐up  shall  include  supervision,  home  and  field  overhead,  all  self‐

owned small tools and equipment. 

 

  1.2  When  the  Contractor  is  directed  to  perform  overtime  work  at  the  CM  (Owner) 

expense  to  accelerate  contractual work,  the  cost  for  same  shall  only  be  the  actual 

premium costs incurred by the Contractor. 

 

 

 

 

END OF SECTION 
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SECTION 01 29 00 ‐ PAYMENT PROCEDURES 

 

1.  GENERAL PROVISIONS 

 

  1.1  The  general  provisions  of  the  Contract,  including  the  Conditions  of  the  Contract 

(General, Supplementary and other conditions, if any) and Division 1 as appropriate, 

apply to the Work specified in this Section. 

 

1.2  Refer  to  provisions  in  either AIA Document A232  ‐  2009  Edition, GENERAL 

CONDITIONS OF THE CONTRACT FOR CONSTRUCTION, CONSTRUCTION 

MANAGER AS ADVISOR  for  requirements  in  addition  to  those  specified  in 

Division 1.   

 

  1.3  For work being constructed under separate prime contracts, provisions of this Section 

apply to each contract being bid. 

 

2.  REQUIREMENTS INCLUDED 

 

  2.1  Submit Applications  for Payment  to Construction Manager  in  accordance with  the 

schedule and procedures established in the Contract Documents. 

 

3.  RELATED REQUIREMENTS 

 

  3.1  Owner‐Contractor Agreement. 

 

  3.2  Conditions of the Contract:  Article 9 PAYMENTS AND COMPLETION. 

 

  3.3  Section 01 31 13:  Project Meetings 

 

  3.4  Section 01 33 00:  Submittals 

 

  3.5  Section 01 77 00:  Contract Closeout 

 

4.  FORMAT AND DATA REQUIRED 

 

  4.1  Submit  Schedule  of  Values  and  itemized  applications  through  the  Building  Blok 

System. 

 

  4.2  Provide itemized data on Continuation Sheet: 

 

  1.  Format, schedules, line items and values:  Duplicates of those of the schedule of 

values previously accepted by the Construction Manager. 

 

5.  PREPARATION OF APPLICATIONS FOR PROGRESS PAYMENTS 
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  5.1  Schedule  of  Values  and  Applications  for  Payment  to  be  processed  through  the 

Building Blok Management Program. 

 

6.  PREPARATION OF APPLICATION FOR FINAL PAYMENT 

 

  6.1  Fill in Application form as specified in progress payments. 

 

7.  SUBMITTAL PROCEDURES 

 

  7.1  Complete Invoice: 

 

  1.  Submit completed Application  to  the Construction Manager by  the 20th of each 

month. 

 

  7.2  To be submitted through the Building Blok Management Program. 

   

END OF SECTION 
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SECTION 01 31 13 ‐ PROJECT COORDINATION MEETING 

 

1.  PROJECT COORDINATION MEETING 

 

  1.1  An on‐site project coordination meeting will be held on a biweekly basis throughout 

the project construction period. 

 

2.  ATTENDANCE 

 

  2.1  Attendance at the project coordination meeting is mandatory of each Contractor or 

major supplier on the project. 

 

  2.2  The representative of the Contractor shall be the Project Manager and field 

superintendent, unless a substitute representative has been approved by the 

Construction Manager. 

 

  2.3  Contractor will begin attending the Project Coordination Meetings at least 4 weeks 

prior to mobilization on site, and will continue until the Contractor has fulfilled the 

obligations of his Contract. 

 

3.  AGENDA 

 

  3.1  The Construction Manager will set the agenda for the biweekly Project Coordination 

Meeting. 

 

  3.2  At a minimum, the Contractor shall be prepared to discuss the following: 

 

  1.  Actual vs. as planned progress for the prior two week period. 

 

  2.  Planned construction activities for the next four weeks. 

 

  3.  Contract document clarifications. 

 

  4.  Coordination items with other contractors. 

 

  5.  Quality Control. 

 

  6.  Recently issued change orders. 

 

  7.  Potential change orders. 

 

  8.  Submittals and shop drawings. 

 

  9.  Other items requiring Construction Manager’s attention. 
 

END OF SECTION 
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SECTION 01 31 19 – PRE‐INSTALLATION MEETINGS 

 

1.  PRE‐INSTALLATION MEETINGS 

 

  1.1  An on‐site pre‐installation meeting will be held at least two weeks prior to 

commencement of installation of work. 

 

2.  ATTENDANCE 

 

  2.1  Attendance at the pre‐installation meeting is mandatory of each Contractor and/or 

major supplier as required for each specific meeting listed below. 

 

  2.2  The following individuals shall attend these meetings: 

 Contractors’ Project Manager 

 Contractors’ Field Superintendent 

 Contractors’ Safety Representative (as needed) 

 Key Subcontractors, Suppliers, and Vendors 

 EDiS Project Manager 

 EDiS Field Manager 

 EDiS Safety Director (as needed) 

 EDiS MEP Specialist (as needed) 

 Owner’s Representative (as needed) 

 Architect/Engineer (as needed) 

 Governmental Agency Representatives (as needed) 

 Testing/Inspection Agency Representatives (as needed) 

 Utility Company Representatives (as needed) 

 

3. SUBMITTALS 

 

  3.1  Each contractor is responsible to have all submittals and mock‐ups, as related to the 

pre‐installation meeting scope of work, submitted and approved prior to 

commencement of the pre‐installation meeting. 

 

4. LIST OF REQUIRED MEETINGS   

 

 Sitework – Erosion and Sediment Control 

 Sitework 

o Bulk Grading 

o Asphalt Paving  

o Concrete Curbs, Gutters, & Sidewalks 

 Landscaping 

 Site Utilities 

 Foundations & Concrete Slabs 

 Underslab Utilities 

 Structural Steel Erection & Miscellaneous Metals OSHA mandated Safety Meeting 

 Roofing OSHA mandated Safety Meeting 
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 Building Envelope 

o Exterior Structural Stud Assembly  

o Masonry & Stone 

o Curtain Wall/Glazing/Storefronts 

 Doors/Frames/Hardware 

 Interior Glass and Glazing  

 Finish Carpentry & Millwork 

 Acoustical Ceilings/Acoustical Wall Panels 

 Paint and VWC 

 Flooring (VCT, Carpet) 

 Terrazzo Flooring 

 Hydraulic Elevators  

 Kitchen Equipment 

 Athletic Courts and Equipment 

 Partition Walls 

o Metal Studs 

o Drywall 

o Insulation 

o Doors/Frames/Hardware 

 Loading Dock Equipment 

 Hydraulic Elevators 

 Fire Protection 

o Fire Sprinkler Systems 

o Fire Alarm Systems 

o Ansul System 

 MEP Coordination 

o Mechanical Piping Roughin 

o Plumbing Roughin 

o Insulation 

o Electrical Roughin 

o Electrical – Bonding, grounding, lightning protection 

o Automatic Temperature Controls 

o Commissioning 

 Voice/Data Low Voltage Wiring  

 Security System 

 Audio‐Visual Equipment 

 Owner Furnished Equipment  

 Final Cleaning 

 

5.  AGENDA 

 

  3.1  At a minimum, the Contractor shall be prepared to discuss the items as listed on the 

agenda template shown on the following page: 
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PROJECT:                 _ 

 

PRE‐INSTALLATION MEETING : (Insert Phase of Work) 

 

A. ATTENDEES: 

NAME      COMPANY         WORK ITEM      CONTRACT   

 

                         

 

                         

 

                         

 

                         

 

                         

 

                         

 

                         

 

                         

 

                         

 

B. TESTING & INSPECTION REQUIREMENTS (THESE REQUIREMENTS COME FROM THE 

PROJECT MANUAL) 

 

C. REVIEW CONTRACT DRAWINGS AND SPECIFICATIONS 

 

Drawing / Spec No.       Comments / Conflicts         

 

                         

 

                         

 

                         

 

                         

 

D. REVIEW SCOPES OF WORK (SEE SECTION 01010 IN THE PROJECT MANUAL) 

 

E. REVIEW RELEVANT RFI’S 
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F. REVIEW SUBMITTALS (SEE THE SUBMITTAL REGISTER) 

 

G. REVIEW MATERIALS AND DELIVERIES 

 

H. JOB SITE SAFETY (SEE THE CONTRACTOR’S SAFETY PROGRAM OR OSHA) 
 Safety Plans must be submitted before the start of work         

 Certificates of Insurance need to be submitted before the start of work 

 Minimum PPE – Hardhats, steel toe boots, safety glasses        

 Lock‐out, Tag, Test and Try ALL utilities is critical before the start of demolition 

 Signage & HAZCOM Requirements  

 Potential Hazards 

o Excavations >4 ft 

o Slips/trips/falls 

o Existing utilities to remain and protected 

o Overhead debris 

o Power tools 

o Heavy equipment               

       

I. COORDINATION WITH OTHER TRADES 

 
J. ACTION ITEMS AND RESPONSIBILITY 

         

 

 

 

 

 

 

 

 

 

     
               

END OF SECTION 
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SECTION 01 31 25 – WEB‐BASED PROJECT MANAGEMENT SYSTEM 

 

1. GENERAL PROVISIONS 

 

1.1  The  general  provisions  of  the  Contract,  including  the  Conditions  of  the  Contract  (General, 

Supplementary and other Conditions,  if any) and Division 1 as appropriate, apply to the Work 

specified in this Section. 

 

1.2  Refer to provisions in AIA Document A232 ‐ 2009 EDITION, GENERAL CONDITIONS OF THE 

CONTRACT FOR CONSTRUCTION, for requirements in addition to those specified in Division 

1. 

 

1.3  Refer  to Scope  Information Sheets  for all contracts bound  in  the Project Manual under Section 

011100  ‐  SUMMARY OF WORK.    The  Scope  Information  Sheets  describe  generally  the work 

included in each contract, but the work is not necessarily limited to that described. 

 

1.4  All  Contractors  shall  use  Internet/Web‐based  project  management  software  to  transmit 

documents, track, and otherwise manage this project. 

 

1.5  Use of this project management software will not change any contractual responsibilities of the 

construction team members. 

 

2.  DEFINITIONS 

 

2.1 System: A real time web‐based software that shares data, translates data, organizes data,  

facilitates communication, archives actions, and offers scheduling prompts to identified Users. 

 

2.2  Users: Authorized participants of this project furnished with a unique password and authorized 

to access the system to view/input/export data. Owner, Construction Manager, Architect, and the 

Contractors are all Users. Other Users may be added as necessary. 

 

2.3  Contacts: Entities identified to automatically receive specific transmissions or entities selected to 

receive specific information sent by the system through to an e‐mail address. 

 

2.4  Signees: Those  individuals  identified, by the Contractors, authorized to sign change orders and 

payment  applications  via  electronic  signature.  This  electronic  signature  is  as  contractually 

binding as an original signature on paper. 

 

3.  USE OF SYSTEM 

 

3.1  The  use  of  the  system  is mandatory  for  the  documentation  of  the  transmittal  of  all  non‐oral 

information, even if the actual transmission of the information is by another means. 

 

3.2  The use of  the  system will be mandatory by  the Contractors  to  send,  retrieve, and  respond  to 

data. 
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3.3  In addition to this web‐based project management system, the Contractors will be required to use 

electronic mail  (email)  for  day‐to‐day  communication  and  correspondence.  Email will  be  the 

primary  means  of  transmitting  written  communication  (ex.  meeting  minutes,  draft  pay 

applications, etc.).  

   

4.  QUALITY ASSURANCE 

 

4.1  A training session in the use of the software for this project will be offered by the Construction 

Manager  at  a  location  convenient  to  the  project  site.  Attendance  by  one  member  of  each 

Contractor’s organization is mandatory. Additional attendees may enroll based on availability of 

training  space. All attendees must have a working knowledge of  computers. Training  can not 

begin until three working days after the receipt of the submittals indicated below. 

 

4.2  Technical assistance will be provided by on‐line help, email, or telephone for all Users through‐

out the life of the project.  

 

5.  SUBMITTALS 

 

5.1  Submit to the Construction Manager, within 5 days following the receipt of the letter of intent to 

award, in an electronic template, the following: 

 

a. Electronic logo of organization (as needed) 

b. Names, mailing address and electronic address of its Users and Contacts. 

c. Designation the role/responsibility for each User 

 

6.  SOFTWARE AND HARDWARE REQUIREMENTS 

 

6.1  Each User shall provide and maintain a computer with high speed internet access and an email 

address. The computer shall have a high speed internet browser (Internet Explorer 8.0 or higher, 

Firefox version 3.6.12 or higher, Google Chrome or Safari version 5.0 or higher) and a high speed 

cable Internet access, high speed DSL or T1 line. 

 

6.2 License(s) to Use System ‐ Each Contractor will be provided unlimited licenses to use the system 

for this project. Each  license will allow secure unlimited usage from the notice to proceed until 

the original contract completion date. 

 

7.  SYSTEM DESCRIPTION 

 

7.1  The  web  based  project  management  system  is  a  “secure,  real‐time,  interactive,  centralized 

database”  specifically  established  and  maintained  for  the  management  of  this  construction 

project. The product is designed to facilitate communication and improve the time management 

of its users by facilitating the sharing of information. Information will be available 24/7, from any 

computer  meeting  the  specifications  listed  above.  The  information  is  fully  protected.  The 

electronic platform  allows  information  to  be  transmitted  across  the  internet  reducing printing 
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and postage costs and the time associated with such activities. 

 

7.2  The system contains a directory of the project participants. 

 

7.3  The system  includes  templates, with the CM’s  letterhead, for each document created  inside the 

system. The  template allows  the use of “pull down” menus  to complete significant portions of 

each document. 

 

7.4  The  system  allows  the  templates  (and  attached  documents  created  outside  the  system)  to  be 

distributed to Users and Contacts. 

 

7.5  The System contains “translation software”  to permit  the viewing  (and marking) of documents 

created  outside  the  system.  The  system  can  view  documents  created  by  different  software 

programs and can deliver  images of  its  translation  to any computer meeting  the criteria  listed 

above. 

 

7.6  The  system  can  be  personalized  by  the  Construction Manager  to  automatically  send  e‐mail 

notices  upon  issuance  of  certain  documents  if  such  a  practice  facilitates  the  User’s  business 

needs. 

 

7.7  The  system  is  the  product  of  Building  Blok,  LLC  (www.buildingblok.com)  and  will  be 

continuously updated. 

 

7.8  The Construction Manager will administer the Building Blok User accounts for this project. 

 

8.  DOCUMENTS CREATED INSIDE THE SYSTEM 

 

8.1  The following documents shall be created on templates inside the system. 

a.  Transmittals  for  submittals  processed  in  the  system.  The  transmittals  are  automatically 

created by the system when the submittal is uploaded. 

b.  Submittal Register  showing all of  the  submittals  required of  the contract, assigned  to each 

Contractor. 

c.  Submittal Log: The CM will maintain submittal log after it is initialized. 

d.  RFI (Requests for Information) 

e.  Change Orders 

f.  RFP (Requests for Proposal) 

g.  ASI (Architect’s Supplemental Instructions) 

h.  Tasks & Memos as determined by the CM  

i.  Payment Applications 

j.  Closeout Tracking Log 

 

8.2  The following documents may, at each Users option, be created on the system. 

a.  Morning & Afternoon Activity Reports generated by the system 

b.  E‐mails: Contacts  that do not have access  to  the  system may be  sent  information  from  the 

system, by the system. 

c.  Reports of information on the system 
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d.  Project Notices: “Broadcast” messages can be sent to other Users system entry screen. 

 

 

 

 

9.  DOCUMENTS CREATED OUTSIDE THE SYSTEM AND DISTRIBUTED BY THE SYSTEM 

 

9.1  The following documents are expected to be created outside the system and distributed through 

the system. The actual documents may be scanned or electronically attached to the transmittal. 

 

a.  Technical Submittals: Shop drawings, product data, testing reports, certifications, 

installation  instructions,  operation  &  maintenance  manuals,  will  be  submitted  and 

distributed through the system. The Architect will return all submissions through the system 

electronically. The Construction Manager will distribute submittals (after Architect’s action) 

electronically. Contractors may download and distribute  submittals  to  their subcontractors 

and suppliers or elect to print paper copies for distribution, or both. 

b.  Photographs: Digital photographs and scanned  images can be  loaded onto  the system and 

shared. 

d.  Schedule  of Values/  Payment Applications:  (The  “pencil”  review  of  these  documents  can 

occur inside the system). 

e.  Change Orders: (The “pencil” review of these documents can occur inside the system.) 

g.  Schedules: The schedule document(s) will be available for review on the system. 

h.  Data created in other software may be uploaded to the system electronically. 

 

10.  DOCUMENTS CREATED OUTSIDE THE SYSTEM AND DISTRIBUTED OUTSIDE THE SYSTEM 

 

10.1   The  following  documents  are  expected  to  be  created  outside  the  system  and  distributed 

outside  the  system.  The  actual  documents  may  be  scanned  or  electronically  attached  to  the 

transmittal. 

 

a.  Schedules: The Construction Manager will develop  the Master Schedule  through Microsoft 

Project  2003.  The  schedule will  be  distributed  either  through  hard  copies  at meetings  or 

through email.  

b.  Product samples, color samples, physical samples are still  required  to be provided per  the 

technical specifications, however, the transmittal documenting the distribution shall be done 

inside  the  system  and  submitted  electronically  and  printed  to  accompany  the  actual 

submission. 

 c.  Meeting minutes will be created using Microsoft Word 2010 and distributed  through hard 

copies at meetings or through email. 

d.  AIA closeout documents, which require an “original” signature, will created and distributed 

outside the system. 

 

 

END OF SECTION 
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SECTION 01 32 16 ‐ CONSTRUCTION SCHEDULE 

 

1.  PRE‐BID CONSTRUCTION SCHEDULE 

 

  1.1  Time  is a critical element of this Project.   By entering a bid, the Contractor agrees to 

adhere  to  the  intermediate  Milestone  Dates  and  Dates  of  Substantial  and  Final 

Completion established herein.   The Contractor also understands that all work must 

be performed in an orderly and closely coordinated sequence in order to achieve the 

specified Milestones  and  Completion  Dates,  and  the  Contractor  hereby  agrees  to 

perform his work in conformance with the Pre‐Bid Construction Schedule established 

herein,  or  with  the  then  current  and  approved  Project  Construction  Schedule  as 

amended from time to time by the Construction Manager. 

 

  1.2  The Pre‐Bid Construction Schedule  includes allowances for time  lost due to adverse 

and  abnormal  weather  conditions,  other  than  floods,  hurricanes,  tornadoes, 

lightening and other like acts of God.  The Contractor understands and agrees that it 

shall  not  be  entitled  to  any  extensions  of  the Contract  Time  or  adjustment  to  the 

Contract  Sum,  except  as  allowed  in  the  General  Conditions  of  the  Contract  for 

Construction.   The Contractor further acknowledges that the Work may be required 

to be performed during the winter season, that conditions during this season may be 

adverse and abnormal, but that such conditions will not be the basis for an extension 

of the Contract Time or adjustment to the Contract Sum. 

 

2.  SCHEDULING OF THE WORK AFTER AWARD OF CONTRACT 

 

  2.1  After award of Contract, or issuance of a Notice to Proceed, the Contractor will meet 

with the Construction Manager to review the Pre‐Bid Construction Schedule, and the 

overall project plan for construction.  Following the above review the Contractor will 

meet with each subcontractor and supplier to view the detailed plans for performing 

his Work.  Following these meetings and within fourteen (14) days after award of the 

Contract or issuance of a Notice to Proceed, the Contractor shall prepare and submit 

for  the  Construction  Manager’s  approval  a  Work  Schedule  providing  for  the 

expeditious,  timely  and  practical  execution  of  the Work.    The  Contractor’s Work 

Schedule  shall  include  activity  descriptions  and  durations  for  shop  drawings, 

fabrication, delivery  and  installation.    If  the Construction Manager  so  requests,  the 

Contractor shall provide adequate explanation regarding crew sizes, production rates 

and similar data used to arrive at the durations and sequences. 

 

  2.2  The Construction Manager shall review the Contractor’s Work Schedule, coordinate it 

with  the  separate  work  by  other  contractors,  the  Owner  and  the  Construction 

Manager,  and  after  coordination,  shall  incorporate  it  into  the  approved  Project 

Construction Schedule.   The approved Project Construction Schedule shall be issued 

to the Contractor and the Contractor shall perform his Work in conformity therewith. 

 

  2.3  The  Contractor  shall  submit  proposed  schedule  revisions  and  obtain  the  written 
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approval  of  the Construction Manager  therefore  before  deviating  from  the  Project 

Construction Schedule. Work  to  start  June 2014 and be complete and  functional by 

August 2014. 

 

  2.4  The  Construction Manager  will  incorporate  approved  schedule  revisions  into  the 

Project  Construction  Schedule,  and  shall  otherwise  update  and  revise  the  Project 

Construction  Schedule  as  the Construction Manager,  at  his  sole  discretion,  deems 

necessary. 

 

  2.5  Project  will  commence  following  the  end  of  school,  approximately  16  June  2014.  

Project will be completed prior to school starting, approximately 15 August 2014. 

 

3.  ADHERENCE TO THE SCHEDULE 

 

  3.1  The Contractor shall start each part of its Work on the date designated for start in the 

approved  Project  Construction  Schedule  unless  advised  by  the  Construction 

Manager.  The Contractor shall carry the Work forward expeditiously with adequate 

forces,  equipment  and materials,  and  shall  complete  each  part  of  his work  on  or 

before the date designated in the approved Project Construction Schedule. 

 

  3.2  If  the Construction Manager determines  that  the Contractor  is behind schedule,  the 

Construction Manager shall have the right to require that the Contractor take steps, at 

the Contractor’s expense, to accelerate its Work.  Such steps shall include increases in 

manpower, equipment and materials and/or overtime as  the Construction Manager 

may  deem  necessary.    If  the  Contractor  fails  to  comply  with  the  Construction 

Manager’s  instructions relating to  improved rate of progress, the Contractor may be 

held  in  default  under  the  appropriate  provisions  of  the General Conditions  of  the 

Contract.  

 

  3.3  Each  Contractor  shall,  if  directed  by  the  Construction  Manager,  provide  the 

Construction Manager  a  2‐week  look  ahead  of  anticipated manpower  showing  the 

number of men, classification, and anticipated work. 

 

  3.4  Work to be awarded May 2014 and be complete by August 2014. 

 

 

END OF SECTION 
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SECTION 01 32 19 - SUBMITTAL REGISTER 
 
1. SUBMITTALS/SUBMITTAL REGISTER 
 
 1.1 The Contractor shall submit all items listed or specified within the sections of the 

Specifications included in its Work.  Submittals shall include such items as:  
contractor’s, manufacturer’s or fabricator’s drawings; descriptive literature including, 
but not limited to, catalog cuts, diagrams, operation charts or curves;  test reports; 
samples, operations and maintenance manuals, including parts lists; certifications; 
warranties and other required submittals.  Submittals pertinent to materials and 
equipment which are subject to advance approval shall be scheduled and made prior 
to the acquisition or the delivery thereof. 

 
 1.2 The Contractor shall carefully control procurement operations to assure that each 

individual submittal is made on or before the dates required for timely performance 
of its Work. 

 
 1.3 Within seven (7) days after award of Contract or issuance of Notice to Proceed, the 

Contractor shall execute and submit to the Construction Manager; An electronic Excel 
format document identifying the complete submittal register for future project 
submittals. The register shall contain a list of each item of equipment and material of 
each type for which fabricator’s drawings and/or related descriptive data, test 
reports, samples, spare parts, operation and maintenance manuals, or other types of 
submittals required by the Specifications.  The order of listing of items on the Register 
shall conform to the sequence of the items as they occur within the divisions.  
Drawings of component items forming a system or that are interrelated shall be 
scheduled to be correlated and submitted concurrently.  Certifications to be submitted 
with the pertinent drawings shall be so scheduled.  Adequate time shall be allowed 
for review and approval and possible resubmittal of any item subject to approval, 
because no delay damages or time extensions will be allowed for time lost in late 
submittals or resubmittals. The Construction Manager and Architect/Engineer will 
review the Submittal Register for approval action.  The approved Register will 
become a part of the Contract and Contractor will be subject to requirements thereof.  
The Contractor shall revise and/or update the Register monthly to take into account 
all changes in the Contract.  Each such revised edition and/or revision to the Register 
shall be resubmitted to the Construction Manager.  This Register shall be coordinated 
with related submittals of other Contractors. 

 
2. SAMPLES 
 
 2.1 Submit tagged or labeled samples in triplicate, unless another quantity is otherwise 

specified by the Construction Manager. 
 
 2.2 Tags or labels shall be securely affixed and contain as a minimum the following 

information:  Project Name, Contractor’s Name, Contract Title and Number, Date, 
Transmittal Number, Product Manufacturer’s or Fabricator’s Name and Product 
Identifier. 
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SECTION 013226 ‐ SUBCONTRACTOR DAILY REPORTS 

 

1.  SUBCONTRACTOR DAILY REPORTS 

 

  1.1  The  Subcontractor  shall  submit  a Daily Report  to  the Construction Manager  on  the  forms 

provided covering the following subjects: 

 

  1. Work  in  Progress,  including  areas  where  work  is  being  performed,  nature  of  the 

operations in progress, and the manpower assigned. 

 

  2. Extra Work (Time and Material) in progress. 

 

  3. Materials Received. 

 

  4. Trade labor breakdown including identification of all workers on site and the number of 

hours (or portions thereof) worked by each. 

 

  5.  Inspection Checklist (performed daily). 

 

  1.2  The Subcontractor shall submit the Daily Report to the Construction Manager by 9:00 AM on 

the next workday following the workday covered in the Daily Report. 

 

2.  DAILY EXTRA WORK REPORT 

 

  2.1  The Subcontractor shall submit on the form provided a Daily Extra Work Report on each day 

he performs authorized Extra Work on a time and material basis. 

 

  2.2  A  separate Daily Extra Work Report  shall be  submitted  for  each  separate  authorized Extra 

Work item done on a time and material basis. 

 

  2.3  The Subcontractor  shall  submit his Daily Extra Work Report  as an  attachment  to his Daily 

Report by 9:00 AM on  the next workday  following  the workday covered  in  the Daily Extra 

Work Report. 

 

3.  Sample Daily Report 

 

  3.1  A sample daily report follows this section for your reference. 

 

 

 

 

END OF SECTION 



 

      
CONTRACTOR'S DAILY 

REPORT
Project Name: 

Date:               

Contractor:               

Contract No. & Description:         

Weather:             

Foreman’s Name  (Print)          

TRADE  *CLASS  MANPOWER

TOTAL 

MAN  TODAYʹS DESCRIPTION / LOCATION 

      COUNT  HOURS  OF WORK 

              

              

              

              

              

              

TOTAL       

*  INDICATE:   F = FOREMAN;  J =  JOURNEYMAN;  A = APPRENTICE 

Work Status/Work Planned:       

              

              

              

Construction Equipment:       

              

Qualified Operator(s)          

              

Deliveries or Materials:       

              

              

         

Machinery, tools, material, and equipment to be used: 

              

              

Inspection of work area, machinery, tools, material, or equipment 

              

              

The use of any machinery, tool, material, or equipment which is not in compliance with any applicable requirement  

Is prohibited.  Such machine, tool, material or equipment shall either be identified as unsafe by tagging or locking  

The controls to render them inoperable or shall be physically removed from its place of operation.          

                                                                                                                                                                 Please See Other Side 



Below is a general checklist of requirements on this project. Contractors will check off items that pertain to their 

contract and project tasks.  Notify EDiS Field Manager of any issues.  This checklist is not meant to be all inclusive. 

Please refer to additional OSHA regulations for compliance. 

 

    House Keeping                                                                                                                    

 Material Storage Area’s Orderly 

 Trash Containers Available and Emptied 

daily 

 Fire Hazards 

 Lighting and ventilation 

 Exits and Stair clear passage 

 Walkways, corridors clear passage 

 Daily debris /trash removal 

 ____________________________ 

 

Personal Protective Equipment 

 Hard Hats being worn 

 Safety Glasses with side shields being worn 

 Secondary Eye/Face protection 

 Respirators as required 

 Hand protection when needed 

 Ear protection when needed 

 Inspected & Maintained 

 ____________________________ 

 

Fire Prevention 

 Fire extinguishers inspected 

 Flammable / Combustibles properly store 

 Approved Fuel cans used and labeled 

 Oxygen / Acetylenes stored properly  

 _____________________________ 

 

Electrical 

 GFI in use 

 Three prong insulated extension cords used 

 Extension cords in good condition 

 Lockout / Tag‐out program in use 

 _____________________________ 

 

Excavations 

 Miss Utility been contacted 

 Properly Barricaded 

 Ladders in use at depths over 4’‐0”  

 Ladders every 25’‐0” distance 

 Shored, sloped, benched as required 

 Dewatering as needed 

 ___________________________ 

 

 

 

 

 

Ladders 

 Good condition 

 Correct pitch 

 Extends 3’‐0” above landing 

 Open and secured / tied off 

 _____________________ 

 

Scaffolds  

 Certified Scaffold Installer 

 Guardrails, toe boards, and planking secured 

 Appropriate signage 

 Adequate cross bracing 

 Secured to building over 25’‐0” in height 

 _________________________ 

 

Cranes 

 Rated Load Capacity available in cab 

 Swing Radius barricaded 

 Appropriate certificates / decals / hand 

signals 

 Daily safety inspection log completed 

 __________________________ 

 

Fall Protection 

 Fall protection plan on file 

 Full harness / shock absorbing lanyard used 

 Anchoring points secured 

 Perimeter barricades 

 Open sided floor protection  

 6‘‐0“ Tie‐off utilized 

 __________________________ 

 

Paperwork 

 MSDS Information 

 Contractors Safety Program  

 Hazardous Communications Training 

 Hazardous Communications Program 

 Contractor Qualified Representation 

 _____________________________ 

 

Other 

 _____________________________ 

 _____________________________ 

   

      Foreman / Competent Person: 

 

Print Name_______________________ 
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SECTION 01 33 00 – SUBMITTAL PROCEDURES 

 

1.  GENERAL PROVISIONS 

 

  1.1  The  general  provisions  of  the  Contract,  including  the  Conditions  of  the  Contract 

(General, Supplementary and other Conditions, if any) and Division 1 as appropriate, 

apply to the Work specified in this Section. 

 

2.  ITEMS TO BE SUBMITTED AT START OF WORK 

 

  2.1  Performance/Labor  and  Material  Payment  Bond(s):    One  (1)  copy  of  each  bond 

simultaneously with the signed Agreement.  See General Conditions Article 11.4 and 

Supplementary Conditions. 

 

  2.2  Policies or Certificates of Insurance:   Two (2) copies simultaneously with the signed 

Agreement.  See General Conditions Article 11 and Supplementary Conditions. 

 

  2.3  Contractor’s License:    Submit  a  copy of  all business  licenses  required by  local  and 

state agencies. 

 

  2.4  Contractor’s  Schedule  of  Values:    Submit  for  approval  within  21  days  after  the 

Agreement is signed through the Building Blok Management Program. 

 

  2.5  Contractor’s Progress Schedule:   Two  (2) copies  for  review and  reference within 21 

days  after  the  Agreement  is  signed.    See  General  Conditions  Article  3.10  and 

provisions in this Section. 

 

  2.6  Submittal Schedule:  In Excel electronic format within 21 days after the Agreement is 

signed.  See provisions in this Section. 

 

  2.7  Products List:    In Excel  format  for  approval within  30 days  after  the Agreement  is 

signed.  See provisions in Section 016200 ‐ MATERIAL AND EQUIPMENT. 

 

3.  NON‐RESIDENT CONTRACTOR & SUBCONTRACTORS BONDS 

 

  3.1  Refer to requirements in Section 011100 ‐ INSTRUCTIONS TO BIDDERS for filing of 

Surety Bonds with the Division of Revenue. 

 

  3.2  If  such  bonds  are  required  on  this  project,  it  will  be  the  responsibility  of  the 

Contractor  to  produce  evidence  to  the Construction Manager  that  they  have  been 

filed, or  if not  required,  to supply a notarized statement  that  they are not required.  

This must be done within  seven  (7) days after award of Contract and  in any event 

before construction starts. 
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4.  RELATED REQUIREMENTS 

 

  4.1  See  Section  017700  ‐  CONTRACT  CLOSE  OUT:    for  submittal  requirements  for 

Contract Close out. 

 

5.  SUBMITTALS 

 

  5.1  All  submittals  shall be directed  to  the Construction Manager utilizing  the Building 

Blok Management System. 

 

  5.2  Prepare a Submittal’s Schedule in Excel electronic format for Shop Drawings, Product 

Data and Samples.  Show: 

 

  1.  The dates for Contractor’s submittals. 

 

  2.  The dates submittals will be required for Owner‐furnished products. 

 

  3.  The date approved submittals will be required from the Architect. 

 

  5.3  Should the Architect or Construction Manager elect to omit any items from the list of 

items  to  be  reviewed,  it  shall  not  relieve  the Contractor  from  compliance with  the 

Contract Documents with regard to that  item.   In such  instance, the Contractor may 

still elect to have submittals prepared for his own use without review by the Architect 

or Construction Manager. 

 

6.  SHOP DRAWINGS 

 

  6.1  Conform to provisions in General Conditions applying to Shop Drawings. 

 

  6.2  Present in a clear and thorough manner. 

 

1. Identify details by  reference  to  sheet and details,  schedule or  room numbers 

shown on Contract Drawings. 

   

2. Submit through the Building Blok Management System. 

 

7.  PRODUCT DATA 

 

  7.1  Conform to provisions in General Conditions applying to Product Data. 

 

  7.2  Preparation: 

 

  1.  Clearly mark each copy to specifically identify products or models pertinent 

to project. 
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  2.  Show performance characteristics and capacities. 

 

3. Submit through the Building Blok Management System. 

 

4. Show dimensions and clearances required. 

 

  5.  Show wiring or piping diagrams and controls. 

 

  7.3  Manufacturer’s standard schematic drawings and diagrams: 

 

  1.  Modify drawings and diagrams to delete information which is not applicable 

to the Work. 

 

  2.  Supplement  standard  information  to  provide  information  specifically 

applicable to the Work. 

 

8.  SAMPLES 

 

  8.1  Conform to provisions in General Conditions applying to Samples. 

 

  8.2  Provide samples of sufficient size and quantity to clearly illustrate: 

 

  1.  Functional  characteristics  of  the  project,  with  integrally  related  parts  and 

attachment devices. 

 

  2.  Full range of color, texture and pattern. 

 

  3.  Submit through the Building Blok Management System. 

 

  8.3  Field samples and mock‐ups; See requirements, if any, in other specification Sections. 

 

9.  SUBMITTAL REQUIREMENTS 

 

  9.1  Make  submittals  promptly  through  the  Building  Blok  System  in  accordance with 

published schedule, and in such sequence as to cause no delay in the Work or in the 

Work of any other contractor. 

 

  9.2  Number of submittals required. 

 

1.  Shop  drawings  and  Product Data:   All  submittals  through  the  Building  Blok 

Management  System,  shop  drawings  for  temporary  steel,  steel  and 

miscellaneous steel, MEP shop drawings shall also provide one  (1) paper copy 

for approval and ultimate use by the Construction manager for field verification.  

Any additional copies required by the Contractor shall be made by him. 
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2.  Samples:  Submit four (4) each. Submit all data and pictures of samples through 

the  Building  Blok  Management  System.    Physical  samples  to  be  noted  on 

Building Blok  submittal and supplied  to Construction Manager  for processing. 

When approved it will be returned to the Construction Manager to be retained at 

the site for reference use. 

 

  9.3  Submittals shall contain: 

 

  1.  The date of submission and the dates of any previous submissions. 

 

  2.  The Project title and number. 

 

  3.  Contract identification. 

 

  4.  The names of the Contractor, Supplier and Manufacturer. 

 

  5.  Identification of the product, with the specification section number. 

 

  6.  Field dimensions, clearly identified as such. 

 

  7.  Relation to adjacent or critical features of the Work or materials. 

 

  8.  Applicable standards, such as ASTM or Federal Specification numbers. 

 

  9.  Identification of deviations from Contract Documents. 

 

  10.  Identification of revisions on resubmittals. 

 

  11.  An 8 inch x 3 inch blank space for Contractor and Architect’s stamps. 

 

  12.  Contractor’s  stamp,  initialed  or  signed,  certifying  review  of  submittal, 

verification  of products,  field measurements  and  field  construction  criteria, 

and coordination of  the  information within  the submittal with requirements 

of  the Work  and of Contract Documents.   Submittals which have not been 

stamped with this stamp or its approved equivalent will be returned without 

being reviewed. 

 

  9.4  Shop Drawing coordination and interface with work of other Contracts and adjacent 

work is the responsibility of each individual Contractor. 

 

10.  RESUBMISSION REQUIREMENTS 

 

  10.1  Make  any  corrections or  changes  in  the  submittals  required by  the Architect  and 

resubmit until approved. 
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  10.2  Shop drawings and Product Data: 

 

  1.  Revise  initial  drawings  or  data,  and  resubmit  as  specified  for  the  initial 

submittal. 

 

  2.  Indicate any changes which have been made other  than  those  requested by 

the Architect. 

 

  10.3  Samples:  Submit new samples as required for initial submittal. 

 

11.  FINAL DISTRIBUTION OF APPROVED SUBMITTALS 

 

  11.1  The Construction Manager will  distribute  copies  of  Shop Drawings  and  Product 

Data which carry the Architect’s stamp through Building Blok to: 

 

  1.  Contractor that made submittal. 

 

  2.  Jobsite File. 

 

  3.  Record Document File. 

 

  4.  Other Contractors, as required for coordination. 

 

  11.2  The Construction Manager will distribute samples as required. 

 

  11.3  The Contractor will distribute  copies  of  Shop Drawings  and Product Data which 

carry the Architect’s stamp to: 

 

  1.  Subcontractors. 

   

  2.  Suppliers. 

 

  3.  Fabricators. 

 

12.  SCHEDULE OF VALUES 

 

  12.1  Use AIA Document G703, Continuation Sheet to G702. As formatted on the Building 

Blok Management System. 

 

13.  PROGRESS SCHEDULE 

 

  13.1  Prepare schedules in the form of a horizontal bar chart. 

 

  1.  Provide separate horizontal bar chart for each trade or operation. 
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  2.  Horizontal time scale:  Identify the first work day of each week. 

 

  3.  Scale and spacing:  To allow space for notations and future revisions. 

 

  4.  Minimum sheet size 11 inches by 17 inches. 

 

  13.2  Format of listings:  The chronological order of the start of each item of work. 

 

  13.3  Show the complete sequence of construction by activity. 

 

  13.4  Show  the  dates  for  the  beginning,  and  completion  of,  each  major  element  of 

construction such as: 

 

  1.  Site clearing. 

 

  2.  Site utilities. 

 

  3.  Foundation work. 

 

  4.  Structural framing. 

 

  5.  Subcontractor work. 

 

  6.  Equipment installation. 

 

  13.5  Show projected percentage of completion  for each  item as of  the  first day of each 

month. 

 

  13.6  Update Progress Schedule monthly and submit with Application for Payment and 

Schedule of values. 

 

  13.7  Indicate progress of each activity to date of submission. 

 

  13.8  Show changes occurring since previous submission of schedule: 

 

  1.  Major changes in scope. 

 

  2.  Activities modified since previous submission. 

 

  3.  Revised projections of progress and completion. 

 

  4.   Other identifiable changes. 

 

  13.9  Provide a narrative report as needed to define: 
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  1.  Problem areas, anticipated delays and the impact of the schedule. 

 

  2.  Corrective action recommended, and its effect. 

 

  3.  The effect of changes on schedules of other prime contractors. 

 

  13.10  Submit one reproducible transparency. 

 

  13.11  After review, distribute copies of the schedule to: 

 

  1.  Jobsite File. 

 

  2.  Subcontractors. 

 

  3.  Architect. 

 

  4.  Owner. 

 

  13.12  Instruct recipients to report promptly to the Contractor, in writing, any problems 

anticipated by the projections shown in the schedules. 

 

 

END OF SECTION 
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SECTION 01 35 00 – CONTRACTOR EMPLOYEE BACKGROUND CHECK 

 

1.  It is the contractor’s responsibility to perform background checks and screen all employees 

working onsite.  The background  check must  include  checking  for  a previous history of 

Child Abuse Convictions, Child Molestation Convictions, Felony Convictions,  and Drug 

Convictions within the last 5 years.  Any employee with any of these convictions may not 

enter  the  job  site  or  school  campus.   This  background  check  must  be  completed  and 

screened by  the  contractor prior  to  an  employee  entering  the  job  site.  The Construction 

Manager, The Owner’s  representative  and  the Owner have  the  right  to  request  that  the 

screening data be submitted on a case by case basis. 

 

 

 

 

END OF SECTION 
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SECTION 013523 ‐ SAFETY PROGRAM 

 

1.  GENERAL 

 

  1.1  The Contractor  shall  be  responsible  for  initiating, maintaining  and  supervising  all 

safety activities and programs in connection with the Work. 

 

  1.2  Contractor shall be responsible for the safety of its personnel. 

 

  1.3  Hard hats and safety glasses must be worn by all personnel on the  jobsite, except in 

contractor’s  administrative  office/trailer.   All  equipment must  comply with OSHA 

standards.  All job site personnel shall wear long pants, shirts (no tank tops) and work 

boots.    

 

2.  SAFETY PROGRAM 

 

  2.1  Prior  to  commencing  the Work,  the  Contractor  shall  submit  to  the  Construction 

Manager  (1)  electronic  copy  and  (1) bound  copy of  its  safety program  and one  (1) 

copy of MSDS  information  in  a  2ʺ  ringed notebook.   One paper  copy of  the  safety 

program and MSDS will be retained by the Construction Manager in the field office. 

 

  2.2  The safety program shall outline those hazards peculiar to the Contractor’s Work, and 

the  steps  to  be  taken  to  eliminate or  reduce  the  risk of  injury or  loss due  to  those 

hazards.  The program shall be site specific.  Contractor shall implement and enforce 

its  safety program, which  is  in  accordance with  all OSHA, Federal, State  and  local 

laws. 

 

  2.3  Contractor  shall  designate  a  qualified  Safety  Supervisor  to  implement  their  safety 

program.    Unless  otherwise  approved  by  the  Construction  Manager,  the  Safety 

Supervisor shall be the Contractor’s Field Superintendent/Foremen. 

 

  2.4  Contractor shall  furnish  the names and qualifications of  the competent persons and 

qualified persons who may be  required  for  their  scope of work by  the Contractor’s 

safety procedures, and by  federal,  state and/or  local  regulations.   Examples  include 

competent  persons  and/or  qualified  persons  for  steel  erection,  excavation,  scaffold 

erection, confined space entry, crane and rigging operations, annual crane inspections, 

fall  protection  including  horizontal  lifeline  systems,  etc.    See  the  attached 

Competent/Qualified Person Designation Log. 

 

  2.5  Contractor shall provide written certification showing  that all employees have been 

trained  on  the  Contractor’s  Safety  Program.  The written  certification  record  shall 

contain the name or other identity of the employee trained, the date(s) of the training 

and  the  signature of  the person who conducted  the  training or  the  signature of  the 

employer.    If  the  employer  relies  on  training  conducted  by  another  employer  or 

completed  prior  to  the  effective  date  of  this  section,  the  certification  record  shall 
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include the date the employer determined the prior training was adequate rather than 

the  date  of  actual  training.  The  employer  shall  instruct  each  employee  in  the 

recognition and avoidance of unsafe conditions and the regulations applicable to his 

work environment to control or eliminate any hazards or other exposure to illness or 

injury.   Please  forward certification  (document) of  training  for each employee on an 

EDiS project.  The latest training certificate shall be maintained. 

 

  2.6  Contractor shall provide certification of  training on  the  following programs, as  they 

pertain  to your contract and project  tasks: Scaffold, Fall Protection, Crane Operator, 

Signal  Person,  Crane  Maintenance,  Steel  Erection  Fall  Protection,  Respiratory 

Protection,  Powder‐Actuated  Tools,  and Motor  Vehicles.    Certification  of  training 

must  include:  Employee’s  name,  date  of  training,  person  conducting  the  training, 

topics  covered,  and  a  statement  that  the  student  has  successfully  completed  the 

course.  This list is not meant to be all inclusive; please refer to OSHA regulations for 

applicable safety requirements. 

       

  2.7  Contractor Daily Reports with Safety Inspection Checklist will be submitted daily to 

Field Manager, verifying inspection of work area, machinery, equipment and tools. 

 

  2.8  Prior  to  starting work  on‐site,  the  Contractor  shall  arrange with  the  on‐site  Field 

Manager to have their employees complete the EDiS Company Zero Accidents Safety 

Orientation program. 

 

  2.9  Contractor  shall  hold weekly  safety  toolbox  talks with  all  of  its  employees  every 

Monday at 12:30 PM.  The Contractor shall designate a responsible, capable person to 

conduct  these  meetings.    Contractor’s  safety  supervisor  or  superintendent  must 

submit to the Construction Manager weekly toolbox talks attendance sheets and the 

topics discussed. 

 

3.  SUBSTANCE ABUSE POLICY STATEMENT 

 

  The Construction Manager is committed to providing a safe work site environment for its 

employees and Contractors’ employees.   The Construction Manager does not condone or 

permit employees and Contractors’ employees to use or be under the influence of drugs or 

alcohol while they are on any of the Construction Manager’s work sites.   The Policy  is as 

follows: 

 

  3.1  It is a violation of the Construction Manager’s policy for employees and Contractors’ 

employees to use, possess, sell, trade, or otherwise engage in the use of illegal drugs 

and alcohol. 

 

  3.2  It  is  a violation  for  employees and Contractors’  employees  to  report  to work while 

influenced by illegal drugs or alcohol. 

 

  3.3.  It  is a violation for employees and Contractors’ employees to use prescription drugs 
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illegally (i.e. to use prescription drugs that have not been legally obtained) and to use 

prescription drugs in a manner other than the prescribed intentions. 

  3.4  Employees  and  Contractors’  employees  who  are  taking  medication,  which  is 

prescribed by their physician, are expected to discuss potential side effects with their 

prescribing physician, as it relates to the work requirements. 

 

Violations of this policy will require disciplinary action.  If any employees or Contractors’ 

employees are observed or suspected of being influenced by drugs or alcohol, they will be 

instructed to stop work and may be required to leave the work site. 

 

4.  EXECUTION 

 

  4.1  Contractor shall comply with all applicable  federal, state and  local  laws, regulations 

and  orders  relating  to  occupational  safety  and health,  and  related procedures,  and 

shall,  to  the  extent  permitted  by  law,  indemnify  and  hold  Construction Manager, 

Owner  and  Architect,  and  their  respective  directors,  officers,  or  agents  and 

employees,  harmless  from  any  and  all  liability,  public  or  private,  penalties, 

contractual or otherwise,  losses, damages,  costs, attorneyʹs  fees, expenses,  causes of 

action, claims or judgments resulting from a claim filed by anyone in connection with 

the  aforementioned  acts,  or  any  rule,  regulation  or  order  promulgated  thereunder, 

arising out of the Contractor’s Work, this Agreement or any subcontract  executed in 

prosecution of the Work.  Contractor further agrees in the event of a claim of violation 

of  any  such  laws,  regulations,  orders  or  procedures  arising  out  of  or  in  any way 

connected  with  the  performance  of  this  agreement,  Construction  Manager  may 

immediately  take  whatever  action  is  deemed  necessary  by  Owner  and/or 

Construction  Manager  to  remedy  the  claim  or  violation.    Any  and  all  costs  or 

expenses  paid  or  incurred  by Owner  and/or Construction Manager  in  taking  such 

action  shall be borne by Contractor, and may be deducted  from any payments due 

Contractor. 

 

  4.2  The Contractor agrees to (1) take all necessary steps to promote safety and health on 

the  job  site;    (2)  cooperate  with  Owner  and/or  Construction Manager  and  other 

Contractors  in  preventing  and  eliminating  safety  and  health  hazards:    (3)  train, 

instruct and provide adequate supervision to ensure that its employees are aware of, 

and  comply with,  applicable  Federal  and  State  safety  and  health  laws,  standards, 

regulations  and  rules,  safe  healthful work practices  and  all  applicable  safety  rules, 

regulations and work practices and procedures (4) not create any hazards or expose 

any  of  its  employees,  employees  of  the  Owner  and/or  Construction Manager  or 

employees of Contractors  to any hazards;   and  (5) where  the Contractor  is aware of 

the existence of a hazard not within  its control, notify  the Construction Manager of 

the hazard as well as warn exposed persons to avoid the hazard. 

 

  4.3  The  Contractorʹs  Superintendent  or  Safety  Supervisor  shall  immediately,  verbally 

report, and promptly thereafter confirm  in writing to the Construction Manager any 

unsafe conditions or practices that are observed, or violations of job safety which are 
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not within the Contractor’s control. 

  4.4  Contractors  shall  immediately,  verbally  report,  and promptly  thereafter  confirm  in 

writing,  to  the  Construction Manager  any  unsafe  practices  or  conditions  that  are 

observed which are not under the Contractorʹs control. 

 

  4.5  The Contractorʹs Superintendent or Safety Supervisor shall insure that adequate first 

aid  supplies  are  available,  and  that  personnel  are  qualified  to  administer  first 

aid/CPR, as required by State and/or Federal regulations. 

 

  4.6  Contractor  shall  promptly  notify  Construction  Manager  of  any  personal  injury 

requiring medical treatment of any of the Contractorʹs employees at the Project site; or 

of  significant  damage  to  property  arising  in  connection  with  Contractorʹs 

performance, as promptly as possible after the occurrence of such  injury or damage.  

Within twenty‐four hours of such occurrence, Contractor shall furnish to Construction 

Manager a complete written report of such injury or damage. 

 

  4.7  Contractor  certifies  that  the  forgoing  terms  shall  be  made  applicable  to  all 

Contractors’  suppliers, materialmen or  anyone  furnishing  labor  and/or materials  to 

the site. 

 

  4.8  The Contractor shall continue to educate his job Safety Supervisor or Superintendent 

of their responsibilities, which shall include: 

 

  1.  Instructing  workers  and  subcontractors  under  its  supervision  in  safe  work 

practices and work methods at the time they are given work assignments. 

 

  2.  Ensuring that its workers and subcontractors have and use the proper protective 

equipment and suitable tools for the job. 

 

  3.  Continuously checking to see that no unsafe practices or conditions are allowed 

to exist on any part of his job. 

 

  4.  Acquainting  its  workers  and  subcontractors  with  all  applicable  safety 

requirements and seeing that they are enforced. 

 

  5.  Setting a good example for his workers. 

 

  6.  Making a complete investigation of accidents to determine facts necessary to take 

corrective action. 

 

  7.  Promptly completing a “Supervisor’s Investigation Form” with his Supervisor’s 

assistance  and  distributing  as  required.    This  form  will  be  provided  by  the 

Construction Manager. 

 

 



Capital School District 

KCCS – Central Middle School 

Bid Package ‘A’  

                   

 

SAFETY PROGRAM  013523 ‐ 5 

 

  8.  Holding weekly “tool box” safety meetings with his men to:   

  a.  Discuss observed unsafe work practices or conditions  including a  review of 

current Construction Manager safety report. 

 

  b.  Review the accident experience of his crew and discuss correction of accident 

causes. 

 

  c.  Encourage safety suggestions from his men. 

 

  9.  Seeing that prompt medical treatment is administered to an injured employee. 

 

  10.  Correcting or reporting immediately to  job superintendent any observed unsafe 

conditions, practices or violations of job security. 

 

  11.  Making  all  reports  required  by  these Contract Documents  to  the Construction 

Manager in a full and timely fashion. 

 

5.  SAFETY MEETINGS 

 

  5.1  The Contractor’s Project Manager or Superintendent shall attend weekly or biweekly 

supervisory job meetings.  The first topic of these meetings will be job site safety.  The 

weekly safety reports will be reviewed and violations must be corrected immediately.  

Contractors will be encouraged to participate in the on‐going jobsite safety. 

 

6.  TOOL BOX SAFETY MEETINGS 

 

  6.1  The Contractor shall schedule weekly “tool box” safety sessions to be held by his job 

safety supervisor or superintendent for all of his employees. 

 

  6.2  A member of the Contractor’s management staff shall periodically attend “tool box” 

safety sessions  to evaluate  their effectiveness and offer any appropriate suggestions 

for improvement. 

 

7.  REPORTS 

 

  7.1  Contractors shall report all accidents or injuries on a timely basis in accordance with 

all applicable regulations. 

 

  7.2  Contractors shall promptly complete an accident investigation report of all accidents. 

 

  7.3  A  record  of  all  “tool  box”  safety  sessions  shall  be  made  and  submitted  to  the 

Construction Manager on forms to be provided. 

 

 

8.  SAFETY REPRESENTATIVE 
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  8.1  The Construction Manager may employ the services of a Safety Representative on the 

project. 

 

  8.2  The Safety Representative will visit the  job site on a weekly basis to determine if the 

work  is being performed  in a safe manner and  in accordance with OSHA, State and 

Local  safety  regulations.   Safety  representative  is not  responsible  for observing and 

documenting all possible safety violations. The Contractorʹs Safety Representative or 

Superintendent shall attend job site safety inspections with the Safety Representative 

on a weekly basis. 

 

  8.3  The Safety Representative will file a written report with the Construction Manager at 

the end of each inspection listing the safety violations observed during the inspection. 

 

  8.4  The Construction Manager will  distribute  the  Safety  Representative’s  report  to  all 

Contractors.  All safety violations must be corrected immediately. 

 

9.  RIGHT TO STOP THE WORK DUE TO SAFETY VIOLATIONS 

 

  9.1  The Construction Manager, in its sole discretion, may order the Contractor to stop the 

work due to safety violations under the following circumstances: 

 

    1.  If  the  Construction  Manager  observes  the  Contractor  is  violating  safety 

regulations and the Contractor takes no immediate action to correct the violation. 

 

    2.  If the Contractor has been notified by the Construction Manager in writing that 

he  is  in  violation  of  safety  regulations  and  fails  to  take  action  to  correct  the 

violation within 24 hours of the notice. 

 

  9.2  If  the Construction Manager directs  the Contractor  to  stop  the work due  to  safety 

violation, it will be done in accordance with the General Conditions of the Contract.  

Contractor shall not be permitted an adjustment of the Contract Time or Sum for the 

days lost to any suspension of work. 

 

  9.3  If the Construction Manager or Safety Representative observes Contractor’s employee 

violating this safety program or OSHA Standards in an habitual manner, or creating a 

serious  life safety violation, the Construction Manager or Safety Representative may 

instruct  the Contractor’s superintendent or  foreman  to remove  the violator  from  the 

work site for failure to comply with the safety program and the contract. 

 

10.  EMERGENCY PROCEDURES 

 

  10.1  The Construction Manager shall establish a central meeting location for the assembly 

of all Contractors’ employees in the event of a major job site emergency. 
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  10.2  Contractor  shall  assemble  all  of  their  personnel  and  account  for  all  employees.  

Contractor must  immediately report  to the Project Superintendent with  the status of 

their employees. 

 

11.  FALL PROTECTION PROCEDURES 

 

  11.1  Contractor is responsible, in accordance with federal, state, local laws and regulations 

including  OSHA,  to  provide  and  enforce  their  own  site  specific  fall  protection 

program and equipment.   The following fall protection procedures shall be enforced 

by all Contractors as a minimum standard. 

 

    All workers on walking/working surfaces with unprotected sides or edges six feet (6’) 

or  higher  above  the  next  lower  level must  be  protected  from  falls  by  the  use  of 

guardrail systems, net systems, fall arrest systems or control access zone programs. It 

is intended that when fall protection is required, it is required 100% of the time.   All 

contractors  are  reminded  that  relevant  industry  regulations  require  that  contractors 

comply with the following standards. 

 

    1.  Workers constructing or working near leading edges must be protected. 

 

    2.  Workers  on  the  face  of  formwork  or  reinforcing  steel must  be  protected  at  a 

height of 6 feet (6’) or greater. 

 

    3.  Scaffolds shall be guarded at 6 feet (6’) above next lower level. 

 

    4.  Brick  layers performing overhand bricklaying and  related work  six  feet  (6’) or 

higher above lower levels must be protected from falls. 

 

    5.  Roofers must comply with OSHA standards for roof work. 

 

    6.  The  Contractor’s  controlled  access  zone  plan  shall  be  included  in  their  site‐

specific  safety  program  and  shall  be  submitted  prior  to  the  start  of  work.  

Contractors are responsible for assuring programs are OSHA compliant. 

 

    7.  Guidelines  for  Residential  Construction  or  any  interpretations  will  not  be 

accepted in lieu of 1926 Standards. 

 

    8.  Contractors  must  provide  certification  per  OSHA  CFR29  § 1926.503(b)  of 
employee training and retraining on fall protection upon request. 

 

  11.2  Contractor shall provide its own fall protection.   Fall protection may be provided by 

guardrail  systems,  net  systems,  or  personal  fall  arrest  systems.   All  fall  protection 

systems must comply with OSHA standards. 

 

  11.3  Stepladders, exposed to shafts or edges of the building, greater than six feet (6’) above 
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the next lower level, must be tied off or otherwise secured.   Employee must wear fall 

protection, i.e. harness/lanyard. 

 

  11.4  The Safety Cable System shall not be altered or removed without a written request 

submitted to the Project Manager with a copy to the Field Manager.  It shall be the 

responsibility of each and every Contractor that is removing or altering the Safety 

Cable System to maintain the fall protection safety provided by the safety cable and 

not leave the area unprotected.  Each and every Contractor shall be responsible to re‐

install the Safety Cable System immediately after work is completed.  Each and every 

Contractor shall be responsible to re‐install the Safety Cable System in accordance to 

OSHA standards. 

 

  11.5  Fall protection will be enforced for Structural Steel Erectors. 

 

  1.  As  for  a  Contractor  engaged  in  structural  steel  erection,  the  Contractor  is 

specifically advised that structural steel erectors shall comply with all protection 

requirements  for  all work  at  a height of  six  feet  (6’) or greater  above  the next 

lower level, 100 percent of the time, by any of the following means. 

   

    a.   Standard guardrail system. 

 

    b.   Personal Fall Arrest System (PFAS) – full body harness with shock absorbing 

lanyard.   Maximum  free  fall distance permitted, with  lanyard and  lanyard 

attachment shall not exceed six  feet  (6’).     Anchor point must be capable of 

supporting  five  thousand  pounds.    Perimeter  guard  cables  or  alignment 

cables may not be used for anchor points.  

 

    c.   Access to work area shall be provided by  ladders.   There shall be sufficient 

number of ladders available to reduce the amount of “beam walking.”  When 

it  is  absolutely necessary  to  traverse  a beam,  100%  fall protection must be 

utilized. 

 

    d.   Steel erection Contractors must, at all times, be able to certify in writing that 

each  of  his  employees  has  been  properly  trained  in  both  OSHA  fall 

protection standards and the Contractor’s site specific project fall protection 

procedures. 

 

    e.   Prior  to  the erection of  the steel,  the Contractor shall meet with  the Project 

Manager  and  Safety Representatives  to  review  and document  site  specific 

procedures. 

 

 

END OF SECTION 
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PU09, Revised 3/2012 

 

Certification of Training Documents to be Submitted with Safety Policy/Program 

 

Provide a certification of training for employees on your safety program. 

In addition, Contractor shall provide certification of training on the following programs, as they 

pertain to your contract and project tasks.  Certification of training must include:  Employee’s 

name, date of training, person conducting the training, topics covered, and a statement that the 

student has successfully completed the course.  This list is not meant to be all inclusive:  please 

refer to OSHA regulations for applicable safety requirements. 

 

a.      Scaffold:  1926.454 

b.      Fall Protection 1926.503 

c.      Crane Operator:  1926.1427 

d.    Signal person (this is for any persons connecting  material or equipment for lifting):   

1926.1428 

e.      Crane maintenance: 1926.1429 

f.       Steel erection fall protection: 1926.761 

g.      Respiratory protection (medical clearance and training records complying with 1910.134 

h.     Powder‐actuated tools:  1926.302 

i.       Motor Vehicles (are those vehicles that operate within an off‐highway jobsite, not open to     

public traffic):  1926.21 

 

 

 

 



Project:   Field Manager:

Contract:

Contrctor: Foreman Competent Person

(if not foreman)

Subpart C‐General Provisions

   1926‐20 General Safety

Subpart D ‐ Health and Environmental Controls

   1926‐53    Ionizing Radiation

   1926‐55   Gases, Vapors, Fumes, Dusts, Mists

   1926‐57   Ventilation

   1926.59   Hazard Communication

   1926.62   Lead

Subpart E ‐ Personal Protective Equipment

   1926.101   Hearing

   1926.103   Respirator Protection

Subpart H ‐ Materials Handling, Storage

   1926.251   Rigging Equipment for Material Handling

Subpart J ‐ Welding and Cutting   

   1926.354  Welding, Cutting and Heating

Subpart K ‐ Electrical

   1926.404  Wiring Design and Protection

Subpart L ‐ Scaffolding

   1926.451  Scaffolding

Subpart M ‐ Fall Protection

   1926.502    Fall Protection Criteria and Practices

   1926.503   Training

Subpart N ‐ Cranes, Derrick ‐Redesignated 1926.1501

Subpart O ‐ Motor Vehicles and Equipment

   1926.601   Motor Vehicles

Subpart P ‐ Excavations

    1926.651  Specific Excavation Requirements

   1926.652   Requirements to Protective Systems

Subpart S ‐ Tunnels, Shafts, Caissons

   1926.800  Tunnels, Shafts, Caissons

   1926.803   Compressed Air

Subpart T ‐ Demolition

   1926.850   Preparatory Operations

   1926.852   Chutes

   1926.859   Mechanical Demolition

Subpart V ‐ Power Transmission and Distribution

   1926.955   Overhead Lines

CONTRACTOR

COMPETENT / QUALIFIED PERSON DESIGNATION LOG

Applicable to

Subcontractor

( yes   /   no)



Contract:

Contrctor: Foreman Competent Person

(if not foreman)

Applicable to

Subcontractor

( yes   /   no)

Subpart X ‐ Stairways and Ladders

   1926.1053  Ladders

   1926.1060   Training Requirements

Subpart Z ‐ Toxic and Hazardous Substances

   1926.1101 Asbestos

   1926.1101 thru 1926.1148 Toxic and Hazardous

   Substances

corrective measures to eliminate them.

Name (print)

Contractor Signature

Date

PU09, Revised 3/2012

I certify that the listed employees are competent persons, as defined and required by specific OSHA standards. 

They are capable of identifying existing and predictable hazards in the surroundings or working conditions

 which  are unsanitary, hazardous or dangerous to employees, and who has authorization to take prompt  
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SECTION 01 45 00 ‐ QUALITY CONTROL  

 

1.  DESCRIPTION 

 

  1.1  Quality  control  services  include  inspections  and  tests  performed  by  independent 

agencies  and  governing  authorities,  as well  as  by  the Contractor.    Inspection  and 

testing services are intended to determine compliance of the work with requirements 

specified.    Specific  quality  control  requirements  are  specified  in  individual 

specification sections. 

 

2.  RESPONSIBILITIES   

 

  2.1  Contractor  Responsibilities:    Except  where  indicated  as  being  the  Owner’s 

responsibility, quality  control  services  are  the Contractor’s  responsibility,  including 

those specified to be performed by an independent agency and not by the Contractor.  

The Contractor  shall employ and pay an  independent agency,  testing  laboratory or 

other qualified firm to perform quality control services specified. 

 

  1.  The  Owner  will  engage  and  pay  for  services  of  an  independent  agency  to 

perform the inspections and tests that are specified as Owner’s responsibilities. 

 

  2.2  Retest Responsibility:  Where results of inspections or test do not indicate compliance 

with Contract Documents, retests are the Contractor’s responsibility. 

 

  2.3  Responsibility  for  Associated  Services:    The  Contractor  shall  cooperate  with 

independent  agencies performing  inspections or  test.   Provide  auxiliary  services  as 

are reasonable. Auxiliary services include: 

 

  1.  Provide access to the Work. 

 

  2.  Assist taking samples. 

 

  3.  Deliver samples to test laboratory. 

 

  2.4  Coordination:    The  Contractor  and  independent  test  agency  shall  coordinate  the 

sequence  of  their  activities  and  shall  avoid  removing  and  replacing  work  to 

accommodate inspections and test.  The Contractor is responsible for scheduling time 

for inspections and tests. 

 

  2.5  Qualifications for Service Agencies:  Contractor shall engage only inspection and test 

service  agencies  which  are  prequalified  as  complying  with  “Recommended 

Requirements for Independent Laboratory Qualification” by the American Council of 

Independent Laboratories. 

 

  2.6  Submittals:  Contractor shall submit a certified written report of each test, Inspection 
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or similar service, in duplicate to the Construction Manager.  Contractor shall submit 

additional  copies of  each  report  to any governing authority, when  the authority  so 

directs. 

 

  2.7  Report Data:  Written inspection or test reports shall include: 

 

  1.  Name of testing agency or test laboratory. 

 

  2.  Dates and locations of samples, tests or inspections. 

 

  3.  Names of individual present. 

 

  4.  Complete inspection of test data. 

 

  5.  Test results. 

 

  6.  Interpretations. 

 

  7.  Recommendations. 

 

  2.8  Repair  and Protection:   Upon  completion  of  inspection  or  testing, Contractor  shall 

repair damaged work and  restore  substrates and  finishes.   Contractor  shall comply 

with requirements for “Cutting and Patching.” 

 

  2.9  The 2000 IBC code the following testing is code required: 

 

    1.  Structural  tests  and  special  inspections  must  be  conducted  by  an  approved 

agency  (an agency or  firm  regularly engaged  in conducting  tests or  furnishing 

inspection services, approved by the authority having  jurisdiction.)  This means 

that  contractors will  no  longer  be  allowed  to  cast  their  own  test  cylinders  for 

example. 

 

    2.  Continuous special inspection (the full‐time observation of work by an approved 

special inspector who is present until completion of the work) is required for any 

steel welds  and  connections.    Critical  elements may  include:    all  slip  critical 

bolted  connections,  complete  and partial groove welds, multi‐pass  fillet welds 

and single pass fillet welds greater than 5/16ʺ. 

 

    3.  Continuous  special  inspection  is  required during  the placement of all  concrete 

and shotcrete for the proper application techniques with a few exceptions. 

 

    4.  Periodic  special  inspection  (the  part‐time  observation  by  an  approved  special 

inspector) is required for any steel welds and connections.  Critical elements may 

include:   all slip critical bolted connections, complete and partial groove welds, 

multi‐pass fillet welds and single pass fillet welds greater than 5/16ʺ. 
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    5.  Spray applied fireproofing requires periodic special inspection for the structural 

member surface conditions, application, thickness, density and bond strength. 

 

    6.  Based  on  the  classification,  occupancy,  and  design  of  the  structure,  the  code 

requires  periodic  special  inspection  for  placement  of  masonry  units  and 

reinforcing steel and continuous special inspection of grout placement. 

 

 

END OF SECTION 
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SECTION 01 51 23 ‐ TEMPORARY HEATING, COOLING AND VENTILATING 

 

1.  GENERAL 

 

  1.1  RELATED REQUIREMENTS SPECIFIED ELSEWHERE 

 

    1.  Temporary Electric:  Section 01 51 13 

 

    2.  Temporary Facilities:  Section 01 52 00 

 

    3.  Heating Requirements for Cold Weather Installation and Protection of Materials:  

Respective specification section for each item of work. 

 

    4.  Section 01511 Construction IAQ Management. 

 

  1.2  DEFINITIONS:  

 

    Temporary power to be provided by building contractor for his work. 

 

     

 

 

END OF SECTION 
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SECTION 01 52 00 ‐ CONSTRUCTION FACILITIES & TEMPORARY CONTROLS 

 

1.  GENERAL 

 

  1.1  DESCRIPTION 

 

  1.  Construction  Manager  and  Contractors  shall  provide  all  temporary  facilities 

throughout  the  construction period unless otherwise  indicated  in  the Contract 

Documents. 

 

  2.  Construction  Manager  and  Contractors  shall  pay  all  costs  for  providing, 

maintaining and removing of all temporary facilities unless otherwise indicated 

in the Contract Documents. 

 

  1.2  RELATED WORK SPECIFIED ELSEWHERE 

 

    1.  Temporary Electric:  Section 01 51 13. 

 

2.  FACILITIES 

 

  2.1  TEMPORARY SANITATION FACILITIES 

 

    1.  Construction  Manager  will  provide  and  maintain  sanitary  facilities  for  all 

personnel on the project. 

 

    2.  The number of sanitary facilities required shall be based on the total number or 

workers employed on the site and shall be in accordance with the provisions of 

the applicable code. 

 

    3.  Construction Manager will maintain  sanitary  facilities  in  a  sanitary  and  clean 

condition at all times. 

 

  2.2  TEMPORARY WATER 

 

    1.  Drinking Water:   Contractor shall provide potable water  for drinking purposes 

for all his personnel on  the  site.   He  shall  furnish disposable drinking  cups at 

water  stations.    Each  water  station  shall  be  equipped  with  a  suitable  trash 

container for disposal of the drinking cups. 

 

    2.  Construction  Water:    Construction  Manager  will  provide  and  maintain  tap 

locations for construction water of sufficiently pure and potable quality to avoid 

deleterious  effect  on  any materials  used.    Location  of  construction water  tap 

locations will  be  determined  by  the Construction Manager  depending  on  the 

stage  of  construction  of  the  incoming water  service.   Contractor  shall provide 

and maintain all hoses, piping and valves as required for obtaining construction 
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water from taps provided by the Construction Manager. 

 

  2.3  TEMPORARY TELEPHONES 

 

    1.  Construction  Manager  will  not  provide  any  telephones  or  fax  machines  for 

Contractor’s personnel.   Each Contractor  is responsible  for  its own phones and 

fax machines. 

 

  2.4  FIELD OFFICE 

 

    1.  During  the  period  of  the Work  and  until  final  acceptance  of  the  project,  the 

Construction Manager will provide a weatherproof building for the Construction 

Manager’s  Field  Project Manager(s)  and  Superintendent(s).    Contractor  shall 

make provisions for its own field office, subject to approval by the Construction 

Manager. 

 

  2.5  FIRE PROTECTION 

 

    1.  The Construction Manager will provide and maintain portable fire extinguishers 

on each floor level and building area.  Number to conform to applicable codes. 

 

    2.  Contractor  shall  provide  additional  fire  extinguishers  as  required  by  OSHA 

regulations for its work. 

 

    3.  Fire extinguishers shall be Multi‐Purpose (ABC) dry chemical, UL labeled. 

 

  2.6  ACCESS ROADS AND PARKING AREAS 

 

    1.  The Construction Manager will provide and maintain access roads on the site. 

 

    2.  Neither  the  Construction  Manager  nor  the  Owner  will  provide  parking  for 

Contractor’s  personnel  on  or  about  the  project  site.    All  parking  provisions 

required  for Contractors will be  solely  the  responsibility of  the Contractors or 

their personnel. 

 

  2.7  STORAGE AREAS 

 

    1.  The Construction Manager will assign  storage areas on  the  site.   Storage areas 

are extremely limited and will be assigned in a manner which will best facilitate 

the work. 

 

    2.  Contractor shall provide all other storage space required for  its work at off‐site 

locations. 

 

    3.  All combustible or flammable materials must be safely stored  in a secured area 
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in strict accordance with regulations, codes and laws enforced by local, State or 

Federal agencies, whichsoever is the most stringent. 

 

  2.8  FIRST AID STATION   

 

    1.  The Construction Manager will  provide  and maintain  an  unmanned  first  aid 

station for all personnel in his jobsite office. 

 

  2.9  SECURITY 

 

    1.  All safety and security measures shall be  the  responsibility of each Contractor.  

These measures  shall  include  but  are  not  limited  to  the  provision  of  secured 

storage  for  tools,  construction  equipment,  and  materials  and  equipment 

scheduled for installation in the building. 

 

  2.10  BENCH MARKS AND BASELINE 

 

    1.  The Construction Manager will lay out and establish and maintain bench marks 

and baselines. 

 

    2.  The  Contractor  shall  lay  out  his  own work  and  shall  be  responsible  for  the 

accuracy of same. 

 

    3.  Contractor  shall  check  grades,  lines,  levels  and  dimensions  as  shown  on  the 

drawings  and  shall  promptly  report  errors  or  inconsistencies  in  same  to  the 

Construction Manager before Work proceeds. 

 

    4.  The  Contractor  is  responsible  for  damaging  or  altering  the  bench marks  and 

baselines  established  by  the Construction Manager  and  shall bear  the  costs of 

replacing same. 

 

  2.11  FIELD OFFICE AND STORAGE TRAILERS 

 

    1.  Contractor shall provide and maintain its own field office and storage trailers as 

required. 

 

    2.  Contractor  shall  provide  temporary  heat  and  power  for  its  field  office  and 

storage trailer. 

 

    3.  Contractor’s  field offices and storage trailers shall be  located as directed by the 

Construction Manager. 

 

  2.12  PROJECT SIGN 

 

    1.  The  Construction  Manager  will  provide  a  Project  Sign  naming  the  major 
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participants, as determined by the Owner. 

 

  2.13  TRASH DISPOSAL 

 

    1.  Each Contractor  shall  be  responsible  for  clean  up  and depositing  its  common 

trash in the dumpsters provided by the Construction Manager. 

 

    2.  The Construction Manager will not provide a trash chute. 

 

    3.  The Construction Manager will provide dumpsters, and will arrange for disposal 

of common, non‐hazardous, work‐related trash deposited in these dumpsters. 

 

  2.14  HOISTING 

 

    1.  Contractor shall provide its own materials hoists and cranes.  No personnel hoist 

will be provided. 

 

  2.15  SCAFFOLDING AND WORKING PLATFORMS 

 

    1.  No scaffolding shall be provided by the Construction Manager.  Each Contractor 

shall provide all scaffolding required to perform its Work. 

 

  2.16  SAFETY BARRICADES AND RAILINGS 

 

    1.  The Structural Contractor  shall provide barricades around elevator,  stair,  shaft 

and  cut  openings  in  floors  and  roofs,  and  edges  of  floors  and  roofs.    All 

barricades shall at a minimum, be constructed of two runs of 1/2” diameter wire 

rope  cable with  adequate  turn‐buckle  and  eyes  such  that no more  than  60’ of 

cable need be  loosened or removed at any given  location for access.   All cables 

shall be installed such that no more than 3” of deflection of the cable is achieved 

at any point between supports.  The methods and materials used in barricading 

shall  be  in  accordance  with  OSHA  and  local  code  regulations,  and  shall  be 

approved by the Construction Manager prior to installation.   Barricades will be 

installed  immediately after the installation of the floor slab on any level or part 

of a level on the Building.  Until a level has been fully barricaded, the Structural 

Contractor will be  responsible  for maintenance of  the barricades.   After a  level 

has been fully barricaded, the Construction Manager will assume maintenance of 

the  barricades  until  a  subsequent  contractor  requires  the  barricades  to  be 

removed  in  order  to  accomplish  his work,  at which  time  that  contractor will 

assume maintenance of the barricades.   

 

    2.  After  the  barricades  are  no  longer  needed,  the  Construction  Manager  will 

remove the barricades from the site.   The Construction Manager will determine 

the location and scheduling of barriers to be removed. 
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    3.  Contractor shall provide for its own barricades at all other trenches, excavations, 

and locations not specifically identified in Paragraph 1 above. 

 

    4.  Contractors who remove barricades shall be responsible for replacing them.   If, 

after  proper  notification,  in  writing,  from  the  Construction  Manager  the 

responsible  Contractor  does  not  correct  his  deficiencies  in  safety  barricade 

placement, the Construction Manager reserves the right to undertake this work 

and backcharge the responsible Contractor(s). 

 

    5.  During the execution of his work, Contractor will provide daily maintenance of, 

and upon completion of same,  restore all barricades  in a manner acceptable  to 

prevailing  safety  standards  enforced  by  local,  State  or  Federal  ordinance, 

whichsoever  is most  stringent.    The  intent  is  to  leave  no  floor  penetration  or 

perimeter opening in an unsafe condition. 

 

    6.  The  Construction Manager  shall  arrange  for  temporary  ladders  required  for 

access to each of the floor levels after the completion of floor slab work, and until 

the final stairs are ready for use. 

 

  2.17  PUMPING AND DRAINAGE 

 

    1.  Contractor shall provide its own pumping and drainage. 

 

    2.  When an area is released by one Contractor to another, the Contractor releasing 

an area shall be responsible for leaving it in a drained condition.  The incoming 

Contractor  shall  assume  responsibility  for  drainage  on  the  day  that  he  is 

scheduled to start work in the area.  If the incoming Contractor is late in starting 

work,  he  shall  assume  responsibility  for  pumping  and  drainage  arising  as  a 

result. 

 

  2.18  TEMPORARY BUILDING ENCLOSURES 

 

    N/A 

 

  2.19  TEMPORARY POWER AND LIGHTING 

 

    1.  Provide own power source if required. 

 

    2.  Contractor  shall  provide  its  own  additional  temporary  lighting  of  sufficient 

lighting levels to properly install his work. 

 

  2.20  TEMPORARY HEAT 

 

    1.  To be provided by General Carpentry Contractor if required for his work. 
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  2.21  PROTECTION OF ADJACENT MATERIALS 

 

    1.  Contractor shall protect adjacent materials and finishes from damage as a result 

of its work. 

 

  2.22  CLEAN UP 

 

    1.  Contractor  shall arrange  for  clean up and  removal of debris  resulting  from  its 

operations,  and  shall  dispose  of  debris  in  accordance with  the  provisions  of 

Paragraph  2.13  above.    Clean  up  shall  be  scheduled  on  a  continual  basis  to 

ensure  that  building,  grounds  and public properties  are maintained  free  from 

accumulations of waste materials and trash, but in any case not less than once a 

week. 

 

    2.  The  Contractor  will  ensure  that  all  waste  materials  that  are  combustible  or 

flammable will be removed from the building at the end of each work day.  All 

trash considered  to be edible by rodent will be disposed of  in metal containers 

and removed by the end of the work day. 

 

    3.  At  completion  of  its  Work,  each  Contractor  shall  remove  waste  materials, 

rubbish,  tools, equipment, and clean up all exposed surfaces  in preparation  for 

final cleaning. 

 

    4.  If,  after notification  in writing  from  the Construction Manager,  the Contractor 

does not correct  its deficiencies  in housekeeping within twenty four (24) hours, 

the  Construction Manager  reserves  the  right  to  undertake  the Work  and  to 

backcharge the Contractor. 

 

    5.  Final  clean  up  prior  to  Owner  occupancy  shall  be  arranged  for  by  the 

Construction Manager. 

 

  2.23  DUST PROTECTION 

 

    1.  Contractor  shall  erect  and  maintain  dust  proof  protection  whenever  its 

operations will produce dust and dirt that might filter through the building into 

occupied  or  finished  areas.    Contractor  shall  be  responsible  for  all  cleaning 

required due to its failure to provide such dust protection. 

 

  2.24  PROTECTION OF EXISTING CONSTRUCTION 

 

    1.  Contractor shall be responsible for all damage that it may cause to materials and 

equipment stored or installed by other Contractors. 

 

  2.25  OTHER 
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    1.  Contractor  shall  provide  any  other  Temporary  Facilities  and  services  that  it 

requires and which are not specifically identified above. 

 

3.  PERMITS 

 

  3.1  The Construction Manager will obtain the Building Permit.   All other permits are to 

be obtained and paid for by the Contractor requiring them. 

 

4.  EXECUTION 

 

  4.1  GENERAL 

 

    1.  Contractor  shall  install  all  temporary  facilities  in  accordance with  applicable 

codes. 

 

    2.  Contractor  shall  maintain  temporary  facilities  for  which  it  is  responsible 

throughout the construction period. 

 

    3.  Contractor shall remove all temporary facilities for which it is responsible when 

they  are  no  longer  required  or  when  the  Construction  Manager  directs  the 

removal of same. 

 

    4.  Contractor shall repair all damage to the Project Site caused by the installation of 

its temporary facilities. 
 

END OF SECTION 
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SECTION 01 62 00 ‐ MATERIAL AND EQUIPMENT 

 

1.  GENERAL CONDITIONS 

 

  1.1  The  general  provisions  of  the  Contract,  including  the  Conditions  of  the  Contract 

(General, Supplementary and other Conditions, if any) and Division 1 as appropriate 

apply to the Work specified in this Section. 

 

  1.2  Where work is to be executed under Separate Prime Contracts, the provisions of this 

Section apply to each Contract. 

 

2.  REQUIREMENTS INCLUDED 

 

  2.1  All materials and equipment incorporated into the Work shall: 

 

  1.  be new; 

 

  2.  conform to applicable specifications and standards; and 

 

  3.  comply with size, make, type and quality specified, or as specifically approved 

in writing by the Architect. 

 

  2.2  Manufactured and Fabricated Products shall conform to the following requirements: 

 

    1.  Designed,  fabricated  and  assembled  in  accord with  the  best  engineering  and 

shop practices. 

 

    2.  Manufactured  like parts of duplicate units  to  standard  sizes and gauges,  to be 

interchangeable. 

 

    3.  Two  or  more  items  of  the  same  kind  shall  be  identical,  by  the  same 

manufacturer. 

 

    4.  Products shall be suitable for service conditions. 

 

    5.  Equipment capacities, sizes and dimensions shown or specified shall be adhered 

to unless variations are specifically approved in writing. 

 

  2.3  Contractor shall not use materials or equipment for any purpose other than that for 

which it is designated or is specified. 

 

  2.4  Materials removed form existing structures shall not be reused in the completed work 

unless specifically indicated or specified. 

 

  2.5  For materials  and  equipment  specifically  indicated or  specified  to be  reused  in  the 



Capital School District 

KCCS – Central Middle School 

Bid Package ‘A’  
                   
 

MATERIAL AND EQUIPMENT  01 62 00 ‐ 2 

 

Work: 

 

    1.  Contractor shall use special care on removal, handling storage and reinstallation, 

to assure proper function in the completed Work. 

 

    2.  Arrange for transportation, storage and handling of products which require off‐

site storage, restoration or renovation.  Pay all costs for such work. 

 

3.  MANUFACTURER’S INSTRUCTIONS 

 

  3.1  When  Contract  Documents  require  that  installation  of  work  shall  comply  with 

manufacturer’s printed  instructions, Contractor shall obtain and distribute copies of 

such  instructions  to  parties  involved  in  the  installation,  including  two  copies  to 

Construction Manager. 

 

    1.  Maintain one set of complete  instructions at the  job site during  installation and 

until completion. 

 

  3.2  Contractor shall handle, install, connect, clean, condition and adjust products in strict 

accord with such instructions and in conformity with specified requirements. 

 

    1.  Should  job  conditions  or  specified  requirements  conflict with manufacturer’s 

instructions,  Contractor  shall  consult  with  Construction Manager  for  further 

instructions. 

 

    2.  Contractor  shall  perform  work  in  accord  with  manufacturer’s  instructions.  

Contractor shall not omit any preparatory step or  installation procedure unless 

specifically modified or exempted by Contract Documents. 

 

4.  TRANSPORTATION AND HANDLING 

 

  4.1  Contractor shall arrange deliveries of Products in accord with construction schedules, 

coordinate to avoid conflict with work and conditions at the site. 

 

    1.  Deliver Products in undamaged condition, in manufacturer’s original containers 

or packaging, with identifying labels intact and legible. 

 

    2.  Contractor  shall  immediately  on  delivery,  inspect  shipments  to  assure 

compliance with requirements of Contract Documents and approved submittals, 

and that Products are properly protected and undamaged. 

 

  4.2  Contractor shall provide equipment and personnel to handle Products by methods to 

prevent soiling or damage to Products or packaging. 
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5.  STORAGE AND PROTECTION 

 

  5.1  Contractor shall store Products in accord with manufacturer’s instructions, with seals 

and labels intact and legible. 

 

    1.  Contractor  shall  store  Products  subject  to  damage  by  the  elements  in 

weathertight enclosures. 

 

    2.  Contractor shall maintain temperature and humidity within the ranges required 

by manufacture’s instructions. 

 

  5.2  Exterior Storage 

 

    1.  Contractor  shall  store  fabricated  Products  above  the  ground,  on  blocking  or 

skids,  to  prevent  soiling  or  staining.    Cover  Products  which  are  subject  to 

deterioration with  impervious  sheet coverings; provide adequate ventilation  to 

avoid condensation. 

 

    2.  Contractor shall store  loose granular materials  in a well‐drained area on soiled 

surfaces to prevent mixing with foreign matter. 

 

  5.3  Contractor  shall arrange  storage  in a manner  to provide easy access  for  inspection.  

Contractor shall make periodic inspections of stored Products to assure that Products 

are maintained under specified conditions, and free from damage or deterioration. 

 

  5.4  Contractor shall store  flammable materials so as  to prevent contact with  flames and 

fire.  Conform with manufacturer’s recommendations and local laws.  Pay particular 

attention to storage of: 

 

    1.  Roof insulation. 

 

    2.  Roofing materials, including solvents. 

 

    3.  Paint materials. 

 

    4.  Cleaning and other solvents. 

 

    5.  Fuels. 

 

  5.5  Protection after Installation: 

 

    1.  Contractor  shall provide  substantial  coverings as necessary  to protect  installed 

Products  from  damage  from  traffic  and  subsequent  construction  operations.  

Remove when no longer needed. 
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6.  SUBSTITUTIONS AND PRODUCT OPTIONS 

 

  6.1  Product List. 

 

    1.  Within  30  days  after  Contract  Date,  Contractor  shall  submit  to  Construction 

Manager a complete  list of major products proposed to be used, with the name 

of the manufacturer and the installing Contractor. 

 

  6.2  Contractor’s Options. 

 

    1.  For Products  specified  only  by  reference  standard, Contractor  shall  select  any 

Product meeting that standard. 

 

    2.  For Products specified by naming several Products or manufacturers, Contractor 

shall  select  any  one  of  the Products  or manufacturers  named which  complies 

with the specifications. 

 

    3.  For Products specified by naming one or more Products or manufacturers and 

“or  equal”,  Bidders  must,  during  the  bidding  period,  submit  a  request  for 

substitutions  for  any  Product  or  manufacturer  not  specifically  named.    See 

provisions in Paragraph 1.6.3. 

 

    4.  For Products specified by naming only one Product and manufacturer,  there  is 

no option; and Contractor shall provide the precise Product specified. 

 

  6.3  Substitutions. 

 

  1.  Until a date no later than seven (7) days before the date Bids are due, Architect 

will  consider written  requests  from  bidders  for  substitution  of  Products.  The 

contractor will submit any substitution requests to the Construction Manager for 

transmittal  to  the Architect. The  architect will  review  requests  and will notify 

Bidders in an Addendum if the requested substitution is acceptable. 

 

    2.  Should  the Bidder desire  a  substitution,  it  shall  submit  a  separate  request  for 

each  Product,  supported with  complete  data, with  drawings  and  samples  as 

appropriate, including: 

 

    1.  Comparison of the qualities of the proposed substitution with that specified. 

 

    2.  Changes required in other elements of the Work because of the substitution. 

 

    3.  Effect on the construction schedule. 

 

    4.  Cost data comparing the proposed substitution with the Product specified. 
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    5.  Any required license fees or royalties. 

 

    6.  Availability of maintenance service, and source of replacement materials. 

 

    3.  Architect,  in  its  sole  discretion,  shall  be  the  judge  of  the  acceptability  of  the 

proposed substitution. 

 

    4.  A request for a substitution constitutes a representation that Bidder: 

 

    1.  has  investigated  the proposed Product and determined  that  it  is equal  to or 

superior in all respects to that specified; 

 

    2.  will  provide  the  same warranties  or  bonds  for  the  substitution  as  for  the 

Product specified; 

 

    3.  will coordinate the installation of an accepted substitution into the Work, and 

make such other changes as may be required to make the Work complete in 

all respects; and 

 

    4.  waives  all  claims  for  additional  costs, under  his  responsibility, which may 

subsequently become apparent. 

 

  6.4  Architect  will  review  requests  for  substitutions  with  reasonable  promptness,  and 

notify  Bidders,  in  writing,  through  the  Construction Manager,  of  the  decision  to 

accept or reject the requested substitution.  Any decision to accept a substitution must 

be confirmed in an Addendum issued during the bidding period in order to be valid.  

Oral approvals will not be binding. 

 

 

 

END OF SECTION 
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SECTION 01 71 23  ‐ FIELD ENGINEERING 

 

1.  GENERAL PROVISIONS 

 

  1.1  The  general  provisions  of  the  Contract,  including  the  Conditions  of  the  Contract, 

(General, Supplementary and other Conditions, if any) and Division 1 as appropriate, 

apply to the Work specified in this Section. 

 

  1.2  The provisions of the section apply to all contracts. 

 

2.  SURVEY 

 

  2.1  The  Owner  has  had  a  site  survey  prepared  by  Becker  Morgan  Group.  This 

information has been included in this Bid Pac. 

 

3.  CONSTRUCTION MANAGER 

 

  3.1  The Construction Manager will  establish  a  bench mark  and  base  line  from which 

structures and grades shall be  laid out by Contractors as designated  in  this section.  

The  total extent of  this  layout  is shown on  the site drawings.   One bench elevation 

shall be provided. 

 

  END OF SECTION 
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SECTION 01 73 29 ‐ CUTTING AND PATCHING 

 

1.  GENERAL 

 

  1.1  Definition:    “Cutting  and  Patching”  includes  cutting  into  existing  construction  to 

provide for the installation or performance of other work and subsequent fitting and 

patching required to restore surfaces to their original condition. 

 

  1.2  Refer  to  Other  Sections  of  these  specifications  for  specific  cutting  and  patching 

requirements and limitations applicable to individual units of work. 

 

  1.3  Structural Work:   Do not  cut and patch  structural work  in a manner  resulting  in a 

reduction  of  load  carrying  capacity  or  load  deflection  ratio.    Submit  proposal  and 

request  and  obtain Architectʹs/Engineerʹs  approval  before proceeding with  cut  and 

patch of structural work. 

 

  1.4  Operational/Safety Limitations:  Do not cut and patch operational elements and safety 

components in a manner resulting in decreased performance, shortened useful life, or 

increased  maintenance.    Submit  proposals  and  requests  and  obtain 

Architect’s/Engineerʹs approval before proceeding with cut and patches of structural 

work. 

 

  1.5  Visual/Quality Limitations:  Do not cut and patch work exposed to view (exterior and 

interior) in manner resulting in noticeable reduction of aesthetic qualities and similar 

qualities, as judged by Architect/Engineer. 

 

  1.  Engage  the  original  Installer/Fabricator,  or  (if  not  available)  an  acceptable 

equivalent entity, to cut and patch the following categories of exposed work but 

not limited to 

  2.   Exterior wall materials, ie., curtain wall 

  3.  Finish floor materials, ie., substrate, carpet, ceramic tile 

  4.  Walls 

  5.  Ceilings 

 

  1.6  Limitation  on Approvals:   Architectʹs/Engineer’s  approval  to  proceed with  cutting 

and  patching  does  not waive  right  to  later  acquire  removal/replacement  of work 

found  to  be  cut  and  patched  in  an  unsatisfactory  manner,  as  judged  by 

Architect/Engineer. 

 

2.  MATERIALS 

 

  2.1  General:    Use  materials  for  cutting  and  patching  that  are  identical  to  existing 

materials.    If  identical materials  are not available, or  cannot be used, use materials 

that match  existing  adjacent  surfaces  to  the  fullest  extent  possible with  regard  to 

visual effect.  Use materials for cutting and patching that will result in equal or better 
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performance characteristics. 

 

3.  EXECUTION 

 

  3.1  Inspection:   Before  cutting,  examine  surfaces  to be  cut  and patched  and  conditions 

under which  the work  is  to  be  performed.    If  unsafe  or  otherwise  unsatisfactory 

conditions are encountered, take corrective action before proceeding with the work. 

 

  3.2  Temporary Support:  To prevent failure provide temporary support of work to be cut. 

 

  3.3  Protection:    Protect  other  work  during  cutting  and  patching  to  prevent  damage.  

Provide protection  from adverse weather conditions  for  that part of  the project  that 

may be exposed during cutting and patching operations. 

 

  1.  Avoid interference with use of adjoining areas or interruption of free passage to 

adjoining areas. 

 

  2.  Take precautions not  to cut existing pipe, conduit or duct serving  the building 

but scheduled to be relocated until provisions have been made to bypass them. 

 

  3.4  Cutting:   Cut  the work  using methods  that  are  least  likely  to  damage work  to  be 

retained or  adjoining work.   Where possible  review proposed procedures with  the 

original installer;  comply with original installer’s recommendations. 

 

  1.  Where cutting is required use hand or small power tools designed for sawing or 

grinding,  not  hammering  and  chopping.   Cut  through  concrete  and masonry 

using a cutting machine such as a carborundum saw or core drill.   Cut holes and 

slots neatly  to  size  required with minimum disturbance of  adjacent work.   To 

avoid  marring  existing  finished  surfaces,  cut  and  drill  from  the  exposed  or 

finished side  into concealed surfaces.   Temporarily cover openings when not in 

use. 

 

  3.5  Patching:  Patch with seams which are durable and as invisible as possible.  Comply 

with specified tolerances for the work. 

 

  1.  Restore  exposed  finishes  of  patched  areas  and where  necessary  extend  finish 

restoration  into  retained  adjoining  work  in  a  manner  which  will  eliminate 

evidence of patching and finishing. 

 

 

END OF SECTION 
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SECTION 01 77 00 ‐ CONTRACT CLOSE OUT 

 

1.  DESCRIPTION OF REQUIREMENTS 

 

  1.1  Provisions of  this  section apply  to  the procedural  requirements  for  the actual  close 

out  of  the Work,  not  to  the  administrative matters  such  as  final  payment  or  the 

change over of insurance.  Close out requirements relate to both substantial and final 

completion of the Work; they also apply to individual portions of completed work as 

well  as  the  Total  work.    Specific  requirements  contained  in  other  sections  have 

precedence over the general requirements contained in this section. 

 

  1.2  Closeout  documents  will  be  submitted  through  the  Building  Blok  Management 

Program. 

 

2.  PROCEDURES AT SUBSTANTIAL COMPLETION 

 

  2.1  Prerequisites:  Contractor shall comply with the General Conditions and complete the 

following before  requesting  inspection of  the Work, or  a designated portion of  the 

Work, for certification of substantial completion: 

 

    1.  submit  executed  warranties,  workmanship  bonds,  maintenance  agreements, 

inspection  certificates,  releases  of  liens,  tax  certification  and  similar  required 

documentation  for  specific  units  of  work,  and  documents  needed  to  enable 

Owner’s unrestricted occupancy and use; 

 

    2.  submit record documentation, maintenance manuals, tools, spare parts, keys and 

similar operational items; 

 

    3.  complete  instructions of Owner’s operating personnel, and start up of systems; 

and 

 

    4.  complete final cleaning and remove temporary facilities and tools. 

 

  2.2  Inspection Procedures:  Upon receipt of Contractor’s request, Architect/Engineer will 

either  proceed with  inspection  or  advise Construction Manger  of prerequisites  not 

fulfilled.    Following  initial  inspection,  Architect/Engineer  will  either  prepare 

certificate of substantial completion, or advise Construction Manager of work which 

must be performed prior to issuance of certificate.  The Architect/Engineer will repeat 

the  inspection  when  requested  and  assure  that  the  work  has  been  substantially 

completed.   Results of the completed inspection will form the initial “punch list” for 

final acceptance. 

 

  2.3  Punch List Procedures:   Each Contractor shall be given a copy of the punch list with 

its  appropriate work  identified.    Each Contractor  shall  be  given  9  (nine)  calendar 
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work days to complete their punch  list work.   On the 10th day or as determined by 

the Construction Manager the Construction Manager shall employ other Contractors, 

as  required,  to  complete  any  incomplete  punch  list  work  and  retain  from  the 

appropriate Contractors retainage all costs incurred. 

 

3.  PROCEDURES AT FINAL ACCEPTANCE 

 

  3.1  Reinspection Procedure:  The Architect/Engineer will reinspect the Work upon receipt 

of  the Contractor’s  notice  that,  except  for  those  items whose  completion  has  been 

delayed due to circumstances that are acceptable to the Architect/Engineer, the Work 

has  been  completed,  including  punch  list  items  from  earlier  inspections.    Upon 

completion  of  reinspection,  the  Architect/Engineer  will  either  recommend  final 

acceptance and final payment, or will advise the Contractor of work not completed or 

obligations not fulfilled as required for final acceptance.  If necessary, this procedure 

will be repeated. 

 

4.  RECORD DOCUMENTATION 

 

  4.1  Record Drawings:   Contractor  shall maintain a  complete  set of either blue or black 

line prints of the contract documents and shop drawings for record mark up purposes 

throughout the Contract Time.   Contractor shall mark up these drawings during the 

course  of  the Work  to  show  both  changes  and  the  actual  installation,  in  sufficient 

detail to form a complete record for Owner’s purposes giving particular attention to 

work  that will be concealed and difficult  to measure and record at a  later date, and 

Work which may  require  servicing  or  replacement  during  the  life  of  the  project.  

Require the entities marking prints to sign and date each mark up.   Bind prints into 

manageable sets, with durable paper cover, appropriately labeled. 

 

  4.2  Maintenance  Manual:    Contractor  shall  provide  3‐ring  vinyl  covered  binders 

containing  required  maintenance  manuals,  properly  identified  and  indexed  and 

including  operating  and maintenance  instructions  extended  to  cover  emergencies, 

spare parts, warranties, inspection procedures, diagrams, safety, security, and similar 

appropriate data for each system of equipment item. 

 

  4.3  State  Tax  Certification:      Contractor  shall  provide  recent  Delaware  State  Tax 

Certification form as issued by State of Delaware, Department of Finance, Division of 

Revenue, Carvel State Office Building, 820 N. French Street, Wilmington, Delaware  

19801. 

 

5.  GENERAL CLOSE OUT REQUIREMENTS 

 

  5.1  Operator  Instruction:    Contractor  shall  require  each  Installer  of  systems  requiring 

continued operation and maintenance by Owner’s operating personnel, to provide on 

location  instruction  to Owner’s personnel, sufficient  to ensure safe, secure, efficient, 



Capital School District 

KCCS – Central Middle School 

Bid Package ‘A’  
                   
 
 

CONTRACT CLOSE OUT  01 77 00 ‐ 3 

 

non‐failing  utilization  and  operation  of  systems.    Contractor  shall  provide 

instructions for the following categories of work: 

 

    1.  Mechanical/electrical/electronic systems (not limited to work of Division 15 and 

16). 

 

    2.  Roofing, flashing, joint sealers. 

 

    3.  Floor finishes. 

 

6.  FINAL CLEANING 

 

  6.1  At  the  time  of  project  close  out Contractor  shall  clean  or  reclean  the Work  to  the 

condition  expected  from  a  normal,  commercial  building  cleaning  and maintenance 

program.    Complete  the  following  cleaning  operations  before  requesting  the 

Architect/Engineer’s inspection for certification of substantial completion: 

 

    1.  Remove non‐permanent protections and labels. 

 

    2.  Polish glass. 

 

    3.  Clean exposed finishes. 

 

    4.  Touch up minor finish damage. 

 

    5.  Clean or replace mechanical systems filters. 

 

    6.  Remove debris. 

 

    7.  Broom clean unoccupied spaces. 

 

    8.  Sanitize plumbing and food service facilities. 

 

    9.  Clean light fixtures and replace burned out lamps. 

 

    10.  Sweep and wash paved areas. 

 

    11.  Police yards and grounds. 

 

 

END OF SECTION 
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SECTION 019113 

GENERAL COMMISSIONING REQUIREMENTS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes general requirements that apply to implementation of commissioning 
without regard to systems, subsystems, and equipment being commissioned. 

B. Related Sections include the following: 

1. Division 01 Section "HVAC Commissioning Requirements" for specific requirements for 
commissioning HVAC systems. 

2. Division 01 Section "Contract Closeout" for specific requirements for closeout at 
substantial and final completion. 

3. Division 01 Section "Contract Closeout" for Specific Requirements for training and 
demonstration of systems to Owner. 

4. Division 01 Section "Contract Closeout" for Specific Requirements related to the 
Preparation of systems operation and maintenance manuals. 

1.03 DEFINITIONS 

A. CxA:  Commissioning Authority. 

B. OPR:  Owner's Project Requirements. 

C. Systems, Subsystems, and Equipment:  Where these terms are used together or separately, they 
shall mean "as-built" systems, subsystems, and equipment. 

D. TAB:  Testing, Adjusting, and Balancing. 

1.04 COMMISSIONING TEAM 

A. Members Appointed by Contractor(s):  Individuals, each having authority to act on behalf of 
the entity he or she represents, explicitly organized to implement the commissioning process 
through coordinated actions.  The commissioning team shall consist of, but not be limited to, 
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representatives of Contractor, including Project superintendent and subcontractors, installers, 
suppliers, and specialists deemed appropriate by the CxA. 

B. Members Appointed by Owner: 

1. CxA:  The designated person, company, or entity that plans, schedules, and coordinates 
the commissioning team to implement the commissioning process.  Owner will engage 
the CxA under a separate contract.   

2. Representatives of the facility user and operation and maintenance personnel. 
3. Architect and engineering design professionals. 

1.05 OWNER'S RESPONSIBILITIES 

A. Assign operation and maintenance personnel and schedule them to participate in commissioning 
team activities including, but not limited to, the following: 

1. Coordination meetings. 
2. Training in operation and maintenance of systems, subsystems, and equipment. 
3. Testing meetings. 
4. Demonstration of operation of systems, subsystems, and equipment. 

1.06 CONTRACTOR'S RESPONSIBILITIES 

A. Provide utility services required for the commissioning process. 

B. Contractor shall assign representatives with expertise and authority to act on behalf of the 
Contractor and schedule them to participate in and perform commissioning team activities 
including, but not limited to, the following: 

1. Participate in commissioning and construction-phase coordination meetings. 
2. Participate in maintenance orientation and inspection. 
3. Participate in operation and maintenance training sessions. 
4. Participate in final review at acceptance meeting. 
5. Certify that Work is complete and systems are operational according to the Contract 

Documents, including calibration of instrumentation and controls. 
6. Evaluate performance deficiencies identified in test reports and, in collaboration with 

entity responsible for system and equipment installation, recommend corrective action. 
7. Review and approve final commissioning documentation. 
8. Certify that all pre-test work is complete and operational prior to scheduling performed 

testing by CxA. 
9. During functional performance testing, a representative from the mechanical contractor, 

controls contractor, and test/balance engineer must be present and participate in testing. 

C. Subcontractors shall assign representatives with expertise and authority to act on behalf of 
subcontractors and schedule them to participate in and perform commissioning team activities 
including, but not limited to, the following: 

1. Participate in commissioning and construction-phase coordination meetings. 
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2. Participate in maintenance orientation and inspection. 
3. Participate in procedures meeting for testing. 
4. Participate in final review at acceptance meeting. 
5. Provide schedule for operation and maintenance data submittals, equipment startup, and 

testing to CxA for incorporation into the commissioning plan.  Update schedule on a 
weekly basis throughout the construction period. 

6. Provide information to the CxA for developing construction-phase commissioning plan. 
7. Participate in training sessions for Owner's operation and maintenance personnel. 
8. Provide updated Project Record Documents to the CxA on a daily basis. 
9. Gather and submit operation and maintenance data for systems, subsystems, and 

equipment to the CxA, as specified in Division 01 Section "Operation and Maintenance 
Data." 

10. Provide technicians who are familiar with the construction and operation of installed 
systems and who shall develop specific test procedures and participate in testing of 
installed systems, subsystems, and equipment. 

1.07 CxA'S RESPONSIBILITIES 

A. Organize and lead the commissioning team. 

B. Prepare a construction-phase commissioning plan.  Collaborate with Contractor and with 
subcontractors to develop test and inspection procedures.  Include design changes and 
scheduled commissioning activities coordinated with overall Project schedule.  Identify 
commissioning team member responsibilities, by name, firm, and trade specialty, for 
performance of each commissioning task. 

C. Convene commissioning team meetings for the purpose of coordination, communication, and 
conflict resolution; discuss progress of the commissioning processes.  Responsibilities include 
arranging for facilities, preparing agenda and attendance lists, and notifying participants.  The 
CxA shall prepare and distribute minutes to commissioning team members and attendees 
within five workdays of the commissioning meeting. 

D. At a mutually agreed upon time, conduct an initial construction-phase coordination meeting for 
the purpose of reviewing the commissioning activities and establishing tentative schedules for 
operation and maintenance submittals; operation and maintenance training sessions; TAB 
Work; and Project completion. 

E. Observe and inspect construction and report progress and deficiencies.  In addition to 
compliance with the Contract Documents, inspect systems and equipment installation for 
adequate accessibility for maintenance and component replacement or repair. 

F. Prepare Project-specific test and inspection procedures and checklists. 

G. Schedule, direct, witness, and document tests, inspections, and systems startup. 

H. Compile test data, inspection reports, and certificates and include them in the systems manual 
and commissioning report. 

I. Certify date of acceptance and startup for each item of equipment for start of warranty periods. 
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J. Review Project Record Documents for accuracy.  Request revisions from Contractor to achieve 
accuracy.  Project Record Documents requirements are specified in Division 01 Section 
"Project Record Documents." 

K. Review and comment on operation and maintenance documentation and systems manual 
outline for compliance with the Contract Documents.  Operation and maintenance 
documentation requirements are specified in Division 01 Section "Operation and Maintenance 
Data." 

L. Assemble the final commissioning documentation, including the commissioning report and 
Project Record Documents. 

1.08 COMMISSIONING DOCUMENTATION 

A. Commissioning Plan:  A document, prepared by CxA, that outlines the schedule, allocation of 
resources, and documentation requirements of the commissioning process, and shall include, 
but is not limited to the following: 

1. Plan for delivery and review of submittals, systems manuals, and other documents and 
reports.  Identification of the relationship of these documents to other functions and a 
detailed description of submittals that are required to support the commissioning 
processes.  Submittal dates shall include the latest date approved submittals must be 
received without adversely affecting commissioning plan. 

2. Description of the organization, layout, and content of commissioning documentation 
(including systems manual) and a detailed description of documents to be provided along 
with identification of responsible parties. 

3. Identification of systems and equipment to be commissioned. 
4. Description of schedules for testing procedures along with identification of parties 

involved in performing and verifying tests. 
5. Identification of items that must be completed before the next operation can proceed. 
6. Description of responsibilities of commissioning team members. 
7. Description of observations to be made. 
8. Description of requirements for operation and maintenance training, including required 

training materials. 
9. Description of expected performance for systems, subsystems, equipment, and controls. 
10. Schedule for commissioning activities with specific dates coordinated with overall 

construction schedule. 
11. Identification of installed systems, subsystems, and equipment, including design changes 

that occurred during the construction phase. 
12. Process and schedule for documenting changes on a continuous basis to appear in Project 

Record Documents. 
13. Process and schedule for completing prestart and startup checklists for systems, 

subsystems, and equipment to be verified and tested. 
14. Step-by-step procedures for testing systems, subsystems, and equipment with 

descriptions for methods of verifying relevant data, recording the results obtained, and 
listing parties involved in performing and verifying tests. 

B. Test Checklists:  CxA, with assistance of Contractor and Subcontractors, shall develop test 
checklists for each system, subsystem, or equipment including interfaces and interlocks, and 
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include a separate entry, with space for comments, for each item to be tested.  Prepare separate 
checklists for each mode of operation and provide space to indicate whether the mode under 
test responded as required.  Provide space for testing personnel to sign off on each checklist.  
Specific checklist content requirements are specified in Division 01 Section "HVAC 
Commissioning Requirements".  Test checklists will be jointly developed as the project 
progresses.  Each checklist, regardless of system, subsystem, or equipment being tested, shall 
include, but not be limited to, the following: 

1. Name and identification code of tested item. 
2. Test number. 
3. Time and date of test. 
4. Indication of whether the record is for a first test or retest following correction of a 

problem or issue. 
5. Dated signatures of the person performing test and of the witness, if applicable. 
6. Individuals present for test. 
7. Deficiencies. 
8. Issue number, if any, generated as the result of test. 

C. Certificate of Readiness:  Certificate of Readiness shall be signed by Contractor, 
Subcontractor(s), Installer(s), and CxA certifying that systems, subsystems, equipment, and 
associated controls are ready for testing.  Completed test checklists signed by the responsible 
parties shall accompany this certificate. 

D. Test and Inspection Reports:  CxA shall record test data, observations, and measurements on 
test checklists.  Photographs, forms, and other means appropriate for the application shall be 
included with data.  CxA shall compile test and inspection reports and test and inspection 
certificates and include them in systems manual and commissioning report. 

E. Corrective Action Documents:  CxA shall document corrective action taken for systems and 
equipment that fail tests.  Include required modifications to systems and equipment and 
revisions to test procedures, if any.  Retest systems and equipment requiring corrective action 
and document retest results. 

F. Issues Log:  CxA shall prepare and maintain an issues log that describes design, installation, 
and performance issues that are at variance with the Contract Documents.  Identify and track 
issues as they are encountered, documenting the status of unresolved and resolved issues. 

1. Creating an Issues Log Entry: 

a. Identify the issue with unique numeric or alphanumeric identifier by which the 
issue may be tracked. 

b. Assign a descriptive title of the issue. 
c. Identify date and time of the issue. 
d. Identify test number of test being performed at the time of the observation, if 

applicable, for cross-reference. 
e. Identify system, subsystem, and equipment to which the issue applies. 
f. Identify location of system, subsystem, and equipment. 
g. Include information that may be helpful in diagnosing or evaluating the issue. 
h. Note recommended corrective action. 
i. Identify commissioning team member responsible for corrective action. 
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j. Identify expected date of correction. 
k. Identify person documenting the issue. 

2. Documenting Issue Resolution: 

a. Log date correction is completed or the issue is resolved. 
b. Describe corrective action or resolution taken.  Include description of diagnostic 

steps taken to determine root cause of the issue, if any. 
c. Identify changes to the Contract Documents that may require action. 
d. State that correction was completed and system, subsystem, and equipment is 

ready for retest, if applicable. 
e. Identify person(s) who corrected or resolved the issue. 
f. Identify person(s) documenting the issue resolution. 

3. Issues Log Report:  On a periodic basis, but not less than for each commissioning team 
meeting, CxA shall prepare a written narrative for review of outstanding issues and a 
status update of the issues log.  As a minimum, CxA shall include the following 
information in the issues log and expand it in the narrative: 

a. Issue number and title. 
b. Date of the identification of the issue. 
c. Name of the commissioning team member assigned responsibility for resolution. 
d. Expected date of correction. 

G. Commissioning Report:  CxA shall document results of the commissioning process including 
unresolved issues and performance of systems, subsystems, and equipment.  The 
commissioning report shall indicate whether systems, subsystems, and equipment have been 
completed and are performing according to the Contract Documents.  The commissioning 
report shall include, but is not limited to, the following: 

1. Lists and explanations of substitutions; compromises; variances in the Contract 
Documents; record of conditions; and, if appropriate, recommendations for resolution.  
This report shall be used to evaluate systems, subsystems, and equipment and shall serve 
as a future reference document during Owner occupancy and operation.  It shall describe 
components and performance that exceed requirements of the Contract Documents and 
those that do not meet requirements of the Contract Documents.  It may also include a 
recommendation for accepting or rejecting systems, subsystems, and equipment. 

2. Commissioning plan. 
3. Testing plans and reports. 
4. Corrective modification documentation. 
5. Issues log. 
6. Completed test checklists. 
7. Listing of off-season test(s) not performed and a schedule for their completion. 
8. All commissioning documents must be submitted to the building Owner within 90 days 

of the date of receipt of the Certificate of Occupancy. 

H. Systems Manual:  CxA shall gather required information and compile systems manual.  
Systems manual shall include, but is not limited to, the following: 

1. Project Record Documents as specified in Division 01 Section "Project Record 
Documents." 
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2. Final commissioning plan. 
3. Commissioning report. 
4. Operation and maintenance data as specified in Division 01 Section "Operation and 

Maintenance Data." 

1.09 SUBMITTALS 

A. Test Checklists and Report Forms:  CxA shall submit sample checklists and forms to 
Contractor quality-control manager and subcontractors for review and comment.  Submit two 
copies of each checklist and report form. 

B. Test and Inspection Reports:  CxA shall submit test and inspection reports. 

C. Corrective Action Documents:  CxA shall submit corrective action documents. 

1.10 QUALITY ASSURANCE 

A. Instructor Qualifications:  Factory-authorized service representatives, experienced in training, 
operation, and maintenance procedures for installed systems, subsystems, and equipment. 

B. Test Equipment Calibration:  Comply with test equipment manufacturer's calibration 
procedures and intervals.  Recalibrate test instruments immediately whenever instruments have 
been repaired following damage or dropping.  Affix calibration tags to test instruments.  
Instruments shall have been calibrated within six months prior to use. 

1.11 COORDINATION 

A. Coordinating Meetings:  CxA shall conduct coordination meetings of the commissioning team 
to review progress on the commissioning plan, to discuss scheduling conflicts, and to discuss 
upcoming commissioning process activities. 

B. Pretesting Meetings:  CxA shall conduct pretest meetings of the commissioning team to review 
startup reports, pretest inspection results, testing procedures, testing personnel and 
instrumentation requirements, and manufacturers' authorized service representative services for 
each system, subsystem, equipment, and component to be tested. 

C. Testing Coordination:  CxA shall coordinate sequence of testing activities to accommodate 
required quality-assurance and -control services with a minimum of delay and to avoid 
necessity of removing and replacing construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

D. Manufacturers' Field Services:  CxA and Contractor shall coordinate services of manufacturers' 
field services. 
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1.12 ALTERNATES 

A. Refer to Division 01 Section, “Alternates” for description of work under this section affected 
by alternates. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.01 OPERATION AND MAINTENANCE TRAINING REQUIREMENTS 

A. Training Preparation Conference:  Before operation and maintenance training, CxA shall 
convene a training preparation conference to include Owner's operation and maintenance 
personnel, Contractor, and subcontractors.  In addition to requirements specified in Division 01 
Section "Demonstration and Training," perform the following: 

 
1. Review installed systems, subsystems, and equipment. 
2. Review instructor qualifications. 
3. Review instructional methods and procedures. 
4. Review training module outlines and contents. 
5. Review course materials (including operation and maintenance manuals). 
6. Inspect and discuss locations and other facilities required for instruction. 
7. Review and finalize training schedule and verify availability of educational materials, 

instructors, audiovisual equipment, and facilities needed to avoid delays. 
8. For instruction that must occur outside, review weather and forecasted weather conditions 

and procedures to follow if conditions are unfavorable. 

B. Training Modules:  Develop an instruction program that includes individual training modules 
for each system, subsystem, and equipment as specified in Division 01 Section "Demonstration 
and Training." 

END OF SECTION 
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SECTION 019115 

HVAC COMMISSIONING REQUIREMENTS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes requirements for commissioning the HVAC system and its subsystems 
and equipment.  This Section supplements the general requirements specified in Division 01 
Section "General Commissioning Requirements." 

B. Related Sections include the following: 

1. Division 01 Section "General Commissioning Requirements" for general requirements 
for commissioning processes that apply to this Section. 

C. The following systems and/or equipment shall be commissioned: 
 
1. Existing AHU #8 Chilled water coil 
2. Existing AHU #8 Pre-heat coil and new duct coils. 
3. Supply air systems. 
4. Exhaust air systems. 
5. HVAC controls and sequences of operation for existing AHU#8/EF#8. 
6. Duct heating coils. 
7. Ductless heat pumps units. 
8. Exhaust Fans and ventilation fans. 
9. Automatic Temperature Control System. 
10. Existing and new duct detectors. 
11. Unit heater. 

1.03 DEFINITIONS 

A. Architect:  Includes Architect identified in the Contract for Construction between Owner and 
Contractor, plus consultant/design professionals responsible for design of HVAC, electrical, 
communications, controls for HVAC systems, and other related systems. 

B. CxA:  Commissioning Authority. 

C. Systems, Subsystems, and Equipment:  Where these terms are used together or separately, they 
shall mean "as-built" systems, subsystems, and equipment. 
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D. TAB:  Testing, Adjusting, and Balancing. 

1.04 CONTRACTOR'S RESPONSIBILITIES 

A. The following responsibilities are in addition to those specified in Division 01 Section "General 
Commissioning Requirements." 

B. Contractor: 

1. Attend procedures meeting for TAB Work. 
2. Certify that TAB Work is complete. 

C. Mechanical Contractor: 

1. Attend TAB verification testing. 
2. Provide measuring instruments and logging devices to record test data, and data 

acquisition equipment to record data for the complete range of testing for the required test 
period. 

D. HVAC Instrumentation and Control Contractor:  With the CxA, review control designs for 
compliance with the Contract Documents, controllability with respect to actual equipment to be 
installed, and recommend adjustments to control designs and sequence of operation 
descriptions. 

E. TAB Subcontractor: 

1. Contract Documents Review:  With the CxA, review the Contract Documents before 
developing TAB procedures. 

a. Verify the following: 

1) Accessibility of equipment and components required for TAB Work. 
2) Adequate number and placement of duct balancing dampers to allow proper 

balancing while minimizing sound levels in occupied spaces. 
3) Adequate number and placement of balancing valves to allow proper 

balancing and recording of water flow. 
4) Adequate number and placement of test ports and test instrumentation to 

allow reading and compilation of system and equipment performance data 
needed to conduct both TAB and commissioning testing. 

5) Air and water flow rates have been specified and compared to central 
equipment output capacities. 

b. Identify discontinuities and omissions in the Contract Documents. 
c. This review of the Contract Documents by the TAB Subcontractor satisfies 

requirements for a design review report as specified in Division 23 Section 
"Testing Adjusting & Balancing for HVAC & Plumbing." 

2. Additional Responsibilities:  Participate in tests specified in Division 23 Sections 
"Instrumentation & Controls of HVAC & Plumbing Systems." 
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F. Electrical Contractor: 

1. With the Mechanical Contractor, coordinate installations and connections between and 
among electrical and HVAC systems, subsystems, and equipment. 

2. Attend TAB verification testing. 

1.05 COMMISSIONING DOCUMENTATION 

A. The following are in addition to documentation specified in Division 01 Section "General 
Commissioning Requirements." 

B. Test Checklists:  CxA with assistance of Contractor shall develop test checklists for HVAC 
systems, subsystems, and equipment, including interfaces and interlocks with other systems.  
CxA shall prepare separate checklists for each mode of operation and provide space to indicate 
whether the mode under test responded as required.  In addition to the requirements specified in 
Division 01 Section "General Commissioning Requirements," checklists shall include, but not 
be limited to, the following: 

1. Calibration of sensors and sensor function. 
2. Testing conditions under which test was conducted, including (as applicable) ambient 

conditions, set points, override conditions, and status and operating conditions that 
impact the results of test. 

3. Control sequences for HVAC systems. 
4. Strength of control signal for each set point at specified conditions. 
5. Responses to control signals at specified conditions. 
6. Sequence of response(s) to control signals at specified conditions. 
7. Electrical demand or power input at specified conditions. 
8. Power quality and related measurements. 
9. Expected performance of systems, subsystems, and equipment at each step of test. 
10. Narrative description of observed performance of systems, subsystems, and equipment.  

Notation to indicate whether the observed performance at each step meets the expected 
results. 

11. Interaction of auxiliary equipment. 
12. Issues log. 

1.06 SUBMITTALS 

A. The following submittals are in addition to those specified in Division 01 Section "General 
Commissioning Requirements." 

B. Testing Procedures:  CxA shall submit detailed testing plan, procedures, and checklists for each 
series of tests.  Submittals shall include samples of data reporting sheets that will be part of the 
reports. 

C. Certificate of Readiness:  CxA shall compile certificates of readiness from Contractor certifying 
that systems, subsystems, equipment, and associated controls are ready for testing. 
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D. Certificate of Completion of Installation, Prestart, and Startup:  CxA shall certify that 
installation, prestart, and startup activities have been completed.  Certification shall include 
completed checklists provided by TAB Subcontractor as specified in Division 23 Section 
"Testing Adjusting & Balancing for HVAC & Plumbing." 

E. Test and Inspection Reports:  CxA shall compile and submit test and inspection reports and 
certificates, and shall include them in systems manual and commissioning report. 

F. Corrective Action Documents:  CxA shall submit corrective action documents. 

G. Certified TAB Reports:  CxA shall submit verified, certified TAB reports. 

1.07 ALTERNATES 

A. Refer to Division 01 Section, “Alternates” for description of work under this section affected by 
alternates. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.01 TESTING PREPARATION 

A. Prerequisites for Testing: 

1. Certify that HVAC systems, subsystems, and equipment have been completed, calibrated, 
and started; are operating according to the Contract Documents; and that Certificates of 
Readiness are signed and submitted. 

2. Certify that HVAC instrumentation and control systems have been completed and 
calibrated; are operating according to the Contract Documents; and that pretest set points 
have been recorded. 

3. Certify that TAB procedures have been completed, and that TAB reports have been 
submitted, discrepancies corrected, and corrective work approved. 

4. Test systems and intersystem performance after approval of test checklists for systems, 
subsystems, and equipment. 

5. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal 
shut down, normal auto position, normal manual position, unoccupied cycle, emergency 
power, and alarm conditions). 

6. Verify each operating cycle after it has been running for a specified period and is 
operating in a steady-state condition. 

7. Inspect and verify the position of each device and interlock identified on checklists.  Sign 
off each item as acceptable, or failed.  Repeat this test for each operating cycle that 
applies to system being tested. 

8. Check safety cutouts, alarms, and interlocks with duct detectors and life-safety systems 
during each mode of operation. 

9. Annotate checklist or data sheet when a deficiency is observed. 
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10. Verify equipment interface with monitoring and control system and TAB criteria; include 
the following:  

a. Supply and return flow rates for constant volume systems in each operational 
mode. 

b. Operation of heat pump units in both heating and cooling cycles. 
c. Minimum outdoor-air intake in each operational mode and at minimum and 

maximum airflows. 
d. Total exhaust airflow and total outdoor-air intake. 
e. Minimum outdoor-air intake in each operational mode and at minimum and 

maximum airflows. 
f. Supply, outside air, exhaust and return air flow rates for existing Air Handling Unit 

#8 and EF#8 in each operating mode. 
g. Sequences of operation of all HVAC equipment. 
h. Ductless heat pumps with air flow rates and temperatures. 
i. Variable speed drive parameters at each operated mode. 
j. Electric heating equipment volts, amps, and temperature rise. 
k. Supply and return air flow rates for all HVAC equipment. 

11. Verify proper responses of monitoring and control system controllers and sensors to 
include the following: 

a. For each controller or sensor, record the indicated monitoring and control system 
reading and the test instrument reading.  If initial test indicates that the test reading 
is outside of the control range of the installed device, check calibration of the 
installed device and adjust as required.  Retest malfunctioning devices and record 
results on checklist or data sheet. 

b. Report deficiencies and prepare an issues log entry. 

12. Verify that HVAC equipment field quality-control testing has been completed and 
approved.  CxA shall direct, witness, and document field quality-control tests, 
inspections, and startup specified in individual Division 23 Sections. 

B. Testing Instrumentation:  Install measuring instruments and logging devices to record test data 
for the required test period.  Instrumentation shall monitor and record full range of operating 
conditions and shall allow for calculation of total capacity of system for each mode of 
operation.  For individual room cooling tests, provide temporary heaters to impose a cooling 
load.  Operational modes include the following: 

1. Heating/Cooling Mode. 
2. Occupied and unoccupied. 
3. Warm up and cool down. 
4. Economizer cycle. 
5. Emergency power supply. 
6. Life-safety and safety systems. 
7. Duct detectors. 
8. Fire safety. 
9. Temporary upset of system operation. 
10. Partial occupancy conditions. 
11. Special cycles. 
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12. All alarms. 

3.02 TAB VERIFICATION 

A. TAB Subcontractor shall coordinate with CxA for work required in Division 23 Section 
"Testing Adjusting & Balancing for HVAC & Plumbing."  TAB Subcontractor shall copy CxA 
with required reports, sample forms, checklists, and certificates. 

B. Contractor, HVAC Contractor, and CxA shall witness TAB Work. 

C. TAB Preparation: 

1. TAB Subcontractor shall provide CxA with data required for "Pre-Field TAB 
Engineering Reports" specified in Division 23 Section "Testing Adjusting & Balancing 
for HVAC & Plumbing." 

a. CxA shall use this data to certify that prestart and startup activities have been 
completed for systems, subsystems, and equipment installation. 

D. Verification of Final TAB Report: 

1. CxA shall select, at random, 10 percent of report for field verification. 
2. CxA shall notify TAB Subcontractor 10 days in advance of the date of field verification; 

however, notice shall not include data points to be verified.  The TAB Subcontractor shall 
use the same instruments (by model and serial number) that were used when original data 
were collected. 

3. Failure of an item is defined as follows: 

a. For all readings a deviation of more than 10 percent. 

4. Failure of more than 10 percent of selected items shall result in rejection of final TAB 
report. 

E. If deficiencies are identified during verification testing, CxA shall notify the HVAC Contractor 
and Architect, and shall take action to remedy the deficiency.  Architect shall review final 
tabulated checklists and data sheets to determine if verification is complete and that system is 
operating according to the Contract Documents. 

F. CxA shall certify that TAB Work has been successfully completed. 

3.03 TESTING 

A. Test systems and intersystem performance after test checklists for systems, subsystems, and 
equipment have been approved. 

B. Perform tests using design conditions whenever possible. 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
HVAC COMMISSIONING REQUIREMENTS                                                                              019115-7 

1. Simulate conditions by imposing an artificial load when it is not practical to test under 
design conditions and when written approval for simulated conditions is received from 
CxA.  Before simulating conditions, calibrate testing instruments.  Set and document 
simulated conditions and methods of simulation.  After tests, return settings to normal 
operating conditions. 

2. Alter set points when simulating conditions is not practical and when written approval is 
received from CxA. 

3. Alter sensor values with a signal generator when design or simulating conditions and 
altering set points are not practical.  Do not use sensor to act as signal generator to 
simulate conditions or override values. 

C. Scope of HVAC Contractor Testing: 

1. Testing scope shall include entire HVAC installation, from central equipment for heat 
generation and refrigeration through distribution systems to each conditioned space.  It 
shall include measuring capacities and effectiveness of operational and control functions. 

2. Test all operating modes, interlocks, control responses, responses to abnormal or 
emergency conditions, and verify proper response of building automation system 
controllers and sensors. 

D. Detailed Testing Procedures:  CxA, with HVAC Contractor, TAB Subcontractor, and HVAC 
Instrumentation and Control Contractor, shall prepare detailed testing plans, procedures, and 
checklists for HVAC systems, subsystems, and equipment. 

E. HVAC Instrumentation and Control System Testing: 

1. Field testing plans and testing requirements are specified in Division 23 Section 
"Instrumentation & Controls of HVAC & Plumbing Systems".  The CxA, HVAC 
Contractor, Equipment Provider/Manufacturer and the HVAC Instrumentation and 
Control Contractor shall collaborate to prepare testing plans. 

2. CxA shall convene a meeting of appropriate entities to review test report of HVAC 
instrumentation and control systems. 

F. Heat-Generation System Testing:  HVAC Contractor shall prepare a testing plan to verify 
performance of existing and new heating and chilled water coils, heat pumps, and unit heaters.  
Plan shall include the following: 

1. Sequence of testing and testing procedures for each item of equipment and section of pipe 
to be tested, identified by identification marker.  Markers shall be keyed to Drawings for 
each pipe sector showing the physical location of each item of equipment and pipe test 
section.  Drawings shall be formatted to allow each item of equipment and section of 
piping to be physically located and identified when referred to in the system testing plan. 

2. Tracking checklist for managing and ensuring that all pipe sections have been tested. 
3. Ductless equipment volts, amps, temperatures, and modes of operation. 

G. Refrigeration System Testing:  HVAC Contractor shall prepare a testing plan to verify 
performance of heat pumps, ductless units, existing chilled water coil, and other refrigeration 
systems.  Plan shall include the following: 
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1. Sequence of testing and testing procedures for each item of equipment and section of pipe 
to be tested, identified by identification marker.  Markers shall be keyed to Drawings 
showing the physical location of each item of equipment and pipe test section.  Drawings 
shall be formatted to allow each item of equipment and section of piping to be physically 
located and identified when referred to in the system testing plan. 

2. Tracking checklist for managing and ensuring that all pipe sections have been tested. 
3. Variable refrigerant flow equipment volts, amps, temperatures, and modes of operation. 

H. HVAC Distribution System Testing:  HVAC Contractor shall prepare a testing plan to verify 
performance of air and hydronic distribution systems and other distribution systems.  Include 
HVAC terminal equipment and unitary equipment.  Plan shall include the following: 

1. Sequence of testing and testing procedures for each item of equipment and section of pipe 
to be tested, identified by identification marker.  Markers shall be keyed to Drawings 
showing the physical location of each item of equipment and pipe test section.  Drawings 
shall be formatted to allow each item of equipment and section of piping to be physically 
located and identified when referred to in the system testing plan. 

2. Tracking checklist for managing and ensuring that all pipe sections have been tested. 
3. Equipment, air flow rates, air temperatures, fluid flow rates, safeties, freeze protection 

pump operation, and demand controlled ventilation. 

I. Deferred Testing: 

1. If tests cannot be completed because of a deficiency outside the scope of the HVAC 
system, the deficiency shall be documented and reported to Owner.  Deficiencies shall be 
resolved and corrected by appropriate parties and test rescheduled. 

2. If the testing plan indicates specific seasonal testing, appropriate initial performance tests 
shall be completed and documented and additional tests scheduled. 

J. Testing Reports: 

1. Reports shall include measured data, data sheets, and a comprehensive summary 
describing the operation of systems at the time of testing. 

2. Include data sheets for each controller to verify proper operation of the control system, 
the system it serves, the service it provides, and its location.  For each controller, provide 
space for recording its readout, the reading at the controller's sensor(s), plus comments.  
Provide space for testing personnel to sign off on each data sheet. 

3. Prepare a preliminary test report.  Deficiencies will be evaluated by Architect to 
determine corrective action.  Deficiencies shall be corrected and test repeated. 

END OF SECTION 
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SECTION 03 3000
CAST-IN-PLACE CONCRETE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Floors and slabs on grade.
B. Concrete foundation walls and foundations and underpinnings.
C. Concrete reinforcement.
D. Joint devices associated with concrete work.
E. Concrete curing.

1.02 REFERENCE STANDARDS
A. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and

Mass Concrete; American Concrete Institute International; 1991 (Reapproved 2002).
B. ACI 301 - Specifications for Structural Concrete; American Concrete Institute

International; 2010.
C. ACI 302.1R - Guide for Concrete Floor and Slab Construction; American Concrete

Institute International; 2004 (Errata 2007).
D. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; American

Concrete Institute International; 2000.
E. ACI 305R - Hot Weather Concreting; American Concrete Institute International; 2010.
F. ACI 306R - Cold Weather Concreting; American Concrete Institute International; 2010.
G. ACI 308R - Guide to Curing Concrete; American Concrete Institute International; 2001

(Reapproved 2008).
H. ACI 318 - Building Code Requirements for Structural Concrete and Commentary;

American Concrete Institute International; 2011.
I. ASTM A185/A185M - Standard Specification for Steel Welded Wire Reinforcement,

Plain, for Concrete; 2007.
J. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon Billet-Steel

Bars for Concrete Reinforcement; 2012.
K. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2013.
L. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical

Concrete Specimens; 2012a.
M. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2013.
N. ASTM C150/C150M - Standard Specification for Portland Cement; 2012.
O. ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric Batching

and Continuous Mixing; 2011.
P. ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for

Concrete; 2010.
Q. ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to

Hardened Concrete; 1999 (Reapproved 2008).



KCCS - Central Middle School Project   Capital School District
Project No. 1321

03 3000-2
CAST-IN-PLACE CONCRETE

R. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement
Grout (Nonshrink); 2013.

S. ASTM E1155 - Standard Test Method for Determining F(F) Floor Flatness and F(L) Floor
Levelness Numbers; 1996 (Reapproved 2008).

T. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact
with Soil or Granular Fill under Concrete Slabs; 2011.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit manufacturers' data on manufactured products showing compliance

with specified requirements and installation instructions.
C. Mix Design:  Submit proposed concrete mix design.

1. Indicate proposed mix design complies with requirements of ACI 301, Section 4 -
Concrete Mixtures.

2. Indicate proposed mix design complies with requirements of ACI 318, Chapter 5 -
Concrete Quality, Mixing and Placing.

D. Samples:  Submit samples of underslab vapor retarder to be used.
1.04 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301 and ACI 318.
B. Follow recommendations of ACI 305R when concreting during hot weather.
C. Follow recommendations of ACI 306R when concreting during cold weather.

PART 2  PRODUCTS
2.01 REINFORCEMENT

A. Reinforcing Steel:  ASTM A615/A615M Grade 60 (420).
1. Type: Deformed billet-steel bars.
2. Finish: Unfinished, unless otherwise indicated.

B. Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain type.
1. Form: Flat Sheets.
2. Mesh Size and Wire Gage:  As indicated on drawings.

2.02 CONCRETE MATERIALS
A. Cement:  ASTM C150, Type I - Normal Portland type. 
B. Fine and Coarse Aggregates: ASTM C 33.
C. Water:  Clean and not detrimental to concrete.

2.03 ACCESSORY MATERIALS
A. Underslab Vapor Retarder:  Multi-layer, fabric-, cord-, grid-, or aluminum-reinforced

polyethylene or equivalent, complying with ASTM E1745, Class A; stated by
manufacturer as suitable for installation in contact with soil or granular fill under concrete
slabs.  The use of single ply polyethylene is prohibited.
1. Accessory Products:  Vapor retarder manufacturer's recommended tape, adhesive,

mastic, prefabricated boots, etc., for sealing seams and penetrations in vapor retarder.
2. Products:
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a. Insulation Solutions, Inc; Viper VaporCheck II 15-mil (Class A):
www.insulationsolutions.com.

b. Stego Industries, LLC; Stego Wrap Vapor Barrier 15-mil (Class A):
www.stegoindustries.com.

c. W.R. Meadows, Inc.; PERMINATOR Class A - 15 mils:
www.wrmeadows.com.

B. Non-Shrink Cementitious Grout:  Premixed compound consisting of non-metallic
aggregate, cement, water reducing and plasticizing agents.
1. ASTM C1107/C1107M; Grade A, B, or C.

2.04 BONDING AND JOINTING PRODUCTS
A. Latex Bonding Agent:  Non-redispersable acrylic latex, complying with ASTM C1059

Type II.
B. Epoxy Bonding System:  Complying with ASTM C881/C881M and of Type required for

specific application.
C. Slab Isolation Joint Filler: 1/2 inch thick, height equal to slab thickness, with removable

top section that will form 1/2 inch deep sealant pocket after removal.
2.05 CURING MATERIALS

A. Moisture-Retaining Sheet:  ASTM C171.
1. Polyethylene film, clear, minimum nominal thickness of 0.0040 in..

B. Water:  Potable, not detrimental to concrete.
2.06 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.
B. Normal Weight Concrete:

1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28
days: As indicated on drawings.

2.07 MIXING
A. On Project Site:  Mix in drum type batch mixer, complying with ASTM C685.  Mix each

batch not less than 1-1/2 minutes and not more than 5 minutes.
B. Transit Mixers:  Comply with ASTM C94/C94M.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify lines, levels, and dimensions before proceeding with work of this section.
3.02 PREPARATION

A. Where new concrete is to be bonded to previously placed concrete, prepare existing
surface by cleaning with steel brush and applying bonding agent in accordance with
manufacturer's instructions.
1. Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing

applications, and where curing under humid conditions is required.
2. Use latex bonding agent only for non-load-bearing applications.

B. Interior Slabs on Grade:  Install vapor retarder under interior slabs on grade.  Lap joints
minimum 6 inches.  Seal joints, seams and penetrations watertight with manufacturer's
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recommended products and follow manufacturer's written instructions.  Repair damaged vapor
retarder before covering.

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS
A. Comply with requirements of ACI 301.  Clean reinforcement of loose rust and mill scale,

and accurately position, support, and secure in place to achieve not less than minimum
concrete coverage required for protection.

B. Install welded wire reinforcement in maximum possible lengths, and offset end laps in
both directions.  Splice laps with tie wire.

3.04 PLACING CONCRETE
A. Place concrete in accordance with ACI 304R.
B. Place concrete for floor slabs in accordance with ACI 302.1R.
C. Finish floors level and flat, unless otherwise indicated, within the tolerances specified

below.
3.05 SLAB JOINTING

A. Locate joints as indicated on the drawings.
B. Anchor joint fillers and devices to prevent movement during concrete placement.
C. Isolation Joints:  Use preformed joint filler with removable top section for joint sealant,

total height equal to thickness of slab, set flush with top of slab.
3.06 FLOOR FLATNESS AND LEVELNESS TOLERANCES

A. Minimum F(F) Floor Flatness and F(L) Floor Levelness Values:
1. Floors On Grade:  F(F) of 30; F(L) of 20.

B. Measure F(F) and F(L) in accordance with ASTM E1155, within 48 hours after slab
installation; report both composite overall values and local values for each measured
section.

C. Correct the slab surface if composite overall value is less than specified and if local value
is less than two-thirds of specified value or less than F(F) 13/F(L) 10.

D. Correct defects by grinding or by removal and replacement of the defective work.  Areas
requiring corrective work will be identified.  Re-measure corrected areas by the same
process.

3.07 CONCRETE FINISHING
A. Concrete Slabs:  Finish to requirements of ACI 302.1R, and as follows:

1. Surfaces to Receive Thin Floor Coverings:  "Steel trowel" as described in ACI
301.1R; thin floor coverings include carpeting, resilient flooring, seamless flooring,
thin set quarry tile, and thin set ceramic tile.

2. Other Surfaces to Be Left Exposed:  "Steel trowel" as described in ACI 302.1R,
minimizing burnish marks and other appearance defects.

3.08 CURING AND PROTECTION
A. Comply with requirements of ACI 308R.  Immediately after placement, protect concrete

from premature drying, excessively hot or cold temperatures, and mechanical injury.
B. Maintain concrete with minimal moisture loss at relatively constant temperature for period

necessary for hydration of cement and hardening of concrete.
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C. Surfaces Not in Contact with Forms:
1. Initial Curing:  Start as soon as free water has disappeared and before surface is dry.

Keep continuously moist for not less than three days by water ponding,
water-saturated sand, water-fog spray, or saturated burlap.

2. Final Curing:  Begin after initial curing but before surface is dry.
3.09 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in
Section 01 4000.

B. Provide free access to concrete operations at project site and cooperate with appointed
firm.

C. Take one additional test cylinder during cold weather concreting, cured on job site under
same conditions as concrete it represents.

3.10 DEFECTIVE CONCRETE
A. Defective Concrete:  Concrete not conforming to required lines, details, dimensions,

tolerances or specified requirements.
B. Repair or replacement of defective concrete will be determined by the Architect.  The cost

of additional testing shall be borne by Contractor when defective concrete is identified.
3.11 PROTECTION

A. Do not permit traffic over unprotected concrete floor surface until fully cured.
END OF SECTION
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SECTION 04 2000
UNIT MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Concrete Block.
1. Standard concrete masonry units.

C. Mortar and Grout.
D. Reinforcement and Anchorage.
E. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 05 5000 - Metal Fabrications: Loose steel lintels.
B. Section 07 9005 - Joint Sealers:  Backing rod and sealant at control and expansion joints.

1.03 ALTERNATES
A. Refer to Section 01 23 00 - Alternates, for description of work under this Section affected

by alternates.
1.04 REFERENCE STANDARDS

A. ACI 530/530.1/ERTA - Building Code Requirements and Specification for Masonry
Structures and Related Commentaries; American Concrete Institute International; 2011.

B. ASTM A82/A82M - Standard Specification for Steel Wire, Plain, for Concrete
Reinforcement; 2007.

C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and
Steel Hardware; 2009.

D. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel
Wire; 2009a.

E. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2013.
F. ASTM C91/C91M - Standard Specification for Masonry Cement; 2012.
G. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2011.
H. ASTM C150/C150M - Standard Specification for Portland Cement; 2012.
I. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006

(Reapproved 2011).
J. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2012.
K. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2011.
L. ASTM C476 - Standard Specification for Grout for Masonry; 2010.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, mortar, and
masonry accessories.

C. Samples for Verification:  For each type and color of the following:
1. Face brick in the form of straps of five or more bricks.

1.06 QUALITY ASSURANCE
A. Comply with provisions of ACI 530/530.1/ERTA, except where exceeded by

requirements of the contract documents.
1. Maintain one copy of each document on project site.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver, handle, and store masonry units by means that will prevent mechanical damage

and contamination by other materials.
PART 2  PRODUCTS
2.01 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 x 8 inches and nominal

depths as indicated on the drawings for specific locations.
2. Special Shapes:  Provide non-standard blocks configured for corners.

a. Provide bullnose blocks at exposed corners.
b. Provide square edge blocks for corners scheduled to receive tile or other

finishes.
3. Load-Bearing Units:  ASTM C90, normal weight.

a. Hollow block.
b. Exposed faces:  Manufacturer's standard color and texture.

 MORTAR AND GROUT MATERIALS
 Masonry Cement:  ASTM C91, Not Permitted.
 Portland Cement:  ASTM C150, Type I; color as required to produce approved color

sample.
 Hydrated Lime:  ASTM C207, Type S.
 Mortar Aggregate:  ASTM C144.
 Grout Aggregate:  ASTM C404.
 Water:  Clean and potable.

 REINFORCEMENT AND ANCHORAGE
A. Single Wythe Joint Reinforcement: Truss type; ASTM A 82/A 82M steel wire, mill

galvanized to ASTM A 641/A 641M, Class 3; 0.1875 inch side rods with 0.1483 inch
cross rods;  width as required to provide not more than 1 inch and not less than 1/2 inch of
mortar coverage on each exposure.

B. Strap Anchors:  Bent steel shapes configured as required for specific situations, 1-1/4 in
width, 0.105 in thick, lengths as required to provide not more than 1 inch and not less than
1/2 inch of mortar coverage from masonry face, corrugated for embedment in masonry
joint, hot dip galvanized to ASTM A 153/A 153M, Class B.
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2.02 ACCESSORIES
A. Preformed Control Joints: Neoprene material.  Provide with corner and tee accessories,

fused joints.
B. Joint Filler:  Closed cell neoprene; oversized 50 percent to joint width; self expanding; 3.5

inch wide x by maximum lengths available.
1. Manufacturers:

a. Williams Products, Inc.; Product Type NN1, 1040 Series.
b. Substitutions: See Section 01 6000 - Product Requirements.

C. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.
2.03 MORTAR AND GROUT MIXES

A. Mortar for Unit Masonry:  ASTM C270, using the Proportion Specification.
1. Masonry below grade and in contact with earth: Type S.
2. Interior, loadbearing masonry: Type S.
3. Interior, non-loadbearing masonry: Type O.

B. Grout:  ASTM C476.  Consistency required to fill completely volumes indicated for
grouting; fine grout for spaces with smallest horizontal dimension of 2 inches or less;
coarse grout for spaces with smallest horizontal dimension greater than 2 inches.

PART 3  EXECUTION
3.01 COLD AND HOT WEATHER REQUIREMENTS

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to,
during, and 48 hours after completion of masonry work.

B. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to,
during, and 48 hours after completion of masonry work.

3.02 COURSING
A. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of

uniform thickness.
B. Concrete Masonry Units:

1. Bond: Running.
2. Coursing:  One unit and one mortar joint to equal 8 inches.
3. Mortar Joints: Concave.

3.03 PLACING AND BONDING
A. Lay hollow masonry units with face shell bedding on head and bed joints.
B. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
C. Remove excess mortar and mortar smears as work progresses.
D. Interlock intersections and external corners.
E. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment

must be made, remove mortar and replace.
F. Perform job site cutting of masonry units with proper tools to provide straight, clean,

unchipped edges.  Prevent broken masonry unit corners or edges.
G. Cut mortar joints flush where wall tile is scheduled or resilient base is scheduled.
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H. Isolate masonry partitions from vertical structural framing members with a control joint .
3.04 REINFORCEMENT AND ANCHORAGE - SINGLE WYTHE MASONRY

A. Install horizontal joint reinforcement 16 inches on center.
B. Place masonry joint reinforcement in first and second horizontal joints above and below

openings.  Extend minimum 16 inches each side of opening.
C. Place continuous joint reinforcement in first and second joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches.

3.05 LINTELS
A. Install loose steel lintels over openings.
B. Install reinforced unit masonry lintels over openings where steel or precast concrete lintels

are not scheduled.
3.06 CONTROL  JOINTS

A. Do not continue horizontal joint reinforcement through control  joints.
B. Form control joint with a sheet building paper bond breaker fitted to one side of the

hollow contour end of the block unit.  Fill the resultant core with grout fill.  Rake joint at
exposed unit faces for placement of backer rod and sealant.

C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in
accordance with manufacturer's instructions.

D. Size control joint in accordance with Section 07 9005 for sealant performance.
3.07 BUILT-IN WORK

A. As work progresses, install built-in metal door frames and other items to be built into the
work and furnished under other sections.

B. Install built-in items plumb, level, and true to line.
C. Bed anchors of metal door  frames in adjacent mortar joints.  Fill frame voids solid with

grout.
1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.

D. Do not build into masonry construction organic materials that are subject to deterioration.
3.08 TOLERANCES

A. Maximum Variation From Unit to Adjacent Unit: 1/16 inch.
B. Maximum Variation from Plane of Wall: 1/4 inch in 10 ft and 1/2 inch in 20 ft or more.
C. Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch

in 30 ft.
3.09 CUTTING AND FITTING

A. Cut and fit for chases.  Coordinate with other sections of work to provide correct size,
shape, and location.

B. Obtain approval prior to cutting or fitting masonry work not indicated or where
appearance or strength of masonry work may be impaired.

3.10 CLEANING
A. Remove excess mortar and mortar droppings.
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B. Replace defective mortar.  Match adjacent work.
C. Clean soiled surfaces with cleaning solution.
D. Use non-metallic tools in cleaning operations.

3.11 PROTECTION
A. Without damaging completed work, provide protective boards at exposed external corners

that are subject to damage by construction activities.
END OF SECTION
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SECTION 05 5000
METAL FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Shop fabricated steel items.
1.02 RELATED REQUIREMENTS

A. Section 04 2000 - Unit Masonry:  Placement of metal fabrications in masonry.
B. Section 09 9000 - Painting and Coating:  Paint finish.

1.03 REFERENCE STANDARDS
A. ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements;

2008.
B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2012.
C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and

Steel Hardware; 2009.
D. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength

Carbon Steel Plates; 2012.
E. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105

ksi Minimum Tensile Strength; 2010.
F. ASTM A325M - Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa

Tensile Strength (Metric); 2013.
G. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination;

American Welding Society; 2012.
H. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2010.
I. SSPC-Paint 15 - Steel Joist Shop Primer; Society for Protective Coatings; 1999 (Ed.

2004).
J. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); Society

for Protective Coatings; 2002 (Ed. 2004).
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage,

size and type of fasteners, and accessories.  Include erection drawings, elevations, and
details where applicable.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate

net weld lengths.
C. Welders' Certificates:  Submit certification for welders employed on the project, verifying

AWS qualification within the previous 12 months.
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PART 2  PRODUCTS
2.01 MATERIALS - STEEL

A. Steel Sections: ASTM A36/A36M.
B. Plates: ASTM A283.
C. Bolts, Nuts, and Washers: ASTM A325 (ASTM A325M), Type 1, galvanized to ASTM

A153/A153M where connecting galvanized components.
D. Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of

authorities having jurisdiction.
E. Touch-Up Primer for Galvanized Surfaces: SSPC-Paint 20, Type I - Inorganic, complying

with VOC limitations of authorities having jurisdiction.
2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.
B. Fabricate items with joints tightly fitted and secured.
C. Continuously seal joined members by continuous welds.
D. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints

butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.
E. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively

located; consistent with design of component, except where specifically noted otherwise.
F. Supply components required for anchorage of fabrications.  Fabricate anchors and related

components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED ITEMS
A. Ladders: Steel; in compliance with ANSI A14.3; with mounting brackets and

attachments; prime paint finish.
1. Side Rails: 3/8 x 2 inches members spaced at 20 inches.
2. Rungs: one inch diameter solid square bar spaced 12 inches on center.
3. Space rungs 7 inches from wall surface.
4. Provide brackets at top and bottom, welded to rails and bolted to building structure.
5. Elevator Pit Ladder:  Extend from bottom of pit to 4'-0" above floor landing level.

B. Plates Not Attached to Structural Framing:  For support of masonry; prime paint finish.
C. Lintels:  As detailed; galvanized finish.
D. Elevator Hoist Beams:  Beam sections; prime paint finish. Refer to structural drawings.
E. Elevator Sill Angle:  5 inch by 5 inch by 5/16 inch ASTM A 36/A 36M steel angle at each

elevator hoistway entrance.  Secure to floor structure and fill with grout as directed on
elevator shop drawings.

2.04 MANUFACTURED PRODUCTS
A. Access panel:  Provide Milcor or equal prime coated steel access panel with screw cam

operated locks.
B. Floor Grate: Paco Corporation steel grating or equal, size to fit opening.

1. Bearing bars: 1 inch by 1/8 inch
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2. Bar spacing: 15/16 inch on center
3. Cross rods: 4 inches on center
4. Banding at each end.
5. Locations:

a. Elevator pit
2.05 FINISHES - STEEL

A. Prime paint all steel items.
1. Exceptions:  Galvanize items to be embedded in concrete or masonry.

B. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
C. Prime Painting:  One coat.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.
B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment

until completion of erection and installation of permanent attachments.
C. Perform field welding in accordance with AWS D1.1/D1.1M.
D. Obtain approval prior to site cutting or making adjustments not scheduled.
E. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except

surfaces to be in contact with concrete.
END OF SECTION
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SECTION 05 5213
PIPE AND TUBE RAILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Wall mounted handrails.
C. Free-standing railings at steps and ramps.
D. Platform railings and guardrails.

1.02 RELATED REQUIREMENTS
A. Section 04 2000 - Unit Masonry:  Placement of anchors in masonry.

1.03 REFERENCE STANDARDS
A. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless

Carbon Steel Structural Tubing in Rounds and Shapes; 2010a.
B. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing

Systems and Rails for Buildings; 2013.
C. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for

Buildings; 2000 (Reapproved 2006).
D. SSPC-Paint 15 - Steel Joist Shop Paint; The Society for Protective Coatings; 1999 (Ed.

2004).
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type

of fasteners, and accessories.
PART 2  PRODUCTS
2.01 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of ASTM E985 and applicable local code.

B. Distributed Loads:  Design railing assembly, wall rails, and attachments to resist
distributed force of 75 pounds per linear foot applied to the top of the assembly and in any
direction, without damage or permanent set. Test in accordance with ASTM E 935.

C. Concentrated Loads:  Design railing assembly, wall rails, and attachments to resist a
concentrated force of 200 pounds applied at any point on the top of the assembly and in
any direction, without damage or permanent set. Test in accordance with ASTM E 935.

D. Allow for expansion and contraction of members and building movement without damage
to connections or members.

E. Dimensions:  See drawings for configurations and heights.
1. Wall Rails and Handrails:  1-1/2 inch round.
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F. Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners.

G. Provide welding fittings to join lengths, seal open ends, and conceal exposed mounting
bolts and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges,
escutcheons, and wall brackets.

2.02 STEEL RAILING SYSTEM
A. Steel Tube: ASTM A 500, Grade B cold-formed structural tubing.
B. Stainless Steel Tube:  Type 304, 18-8, with a No. 4 satin finish, 1-1/2 inch, schedule 5.
C. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; seams

continuously welded; joints and seams ground smooth.
D. Exposed Fasteners:  No exposed bolts or screws.
E. Straight Splice Connectors:  Steel welding collars.
F. Shop and Touch-Up Primer: SSPC-Paint 15, complying with VOC limitations of

authorities having jurisdiction.
2.03 FABRICATION

A. Accurately form components to suit specific project conditions and for proper connection
to building structure.

B. Fit and shop assemble components in largest practical sizes for delivery to site.
C. Fabricate components with joints tightly fitted and secured. Provide spigots and sleeves

to accommodate site assembly and installation.
D. Welded Joints:

1. Exterior Components:  Continuously seal joined pieces by continuous welds.  Drill
condensate drainage holes at bottom of members at locations that will not encourage
water intrusion.

2. Interior Components:  Continuously seal joined pieces by continuous welds.
3. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed

joints butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.
PART 3  EXECUTION
3.01 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.
B. Supply items required to be cast into concrete or embedded in masonry with setting

templates, for installation as work of other sections.
C. Apply one coat of bituminous paint to concealed aluminum surfaces that will be in contact

with cementitious or dissimilar materials.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install components plumb and level, accurately fitted, free from distortion or defects, with

tight joints.
C. Anchor railings securely to structure.
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D. Field weld anchors as indicated on drawings.  Touch-up welds with primer.  Grind welds
smooth.

E. Conceal anchor bolts and screws whenever possible. 
3.03 TOLERANCES

A. Maximum Variation From Plumb: 1/4 inch per floor level, non-cumulative.
B. Maximum Offset From True Alignment: 1/4 inch.
C. Maximum Out-of-Position: 1/4 inch.

END OF SECTION
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SECTION 06 1000
ROUGH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 1000, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Preservative treated wood materials.
C. Fire retardant treated wood materials.
D. Concealed wood blocking, nailers, and supports.

1.02 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and

Steel Hardware; 2009.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building

Materials; 2013a.
C. AWPA U1 - Use Category System: User Specification for Treated Wood; American

Wood Protection Association; 2012.
D. PS 20 - American Softwood Lumber Standard; National Institute of Standards and

Technology, Department of Commerce; 2010.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide technical data on wood preservative materials and application

instructions.
1.04 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to
prevent deformation and to allow air circulation.

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage,
or installation.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. If no species is specified, provide any species graded by the agency specified; if no

grading agency is specified, provide lumber graded by any grading agency meeting
the specified requirements.

2. Grading Agency:  Any grading agency whose rules are approved by the Board of
Review, American Lumber Standard Committee (www.alsc.org) and who provides
grading service for the species and grade specified; provide lumber stamped with
grade mark unless otherwise indicated.

B. Lumber fabricated from old growth timber is not permitted.
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2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS
A. Sizes:  Nominal sizes as indicated on drawings, S4S.
B. Moisture Content: S-dry or MC19.
C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards: Standard or No. 3.

2.03 ACCESSORIES
A. Fasteners and Anchors:

1. Metal and Finish: Hot-dipped galvanized steel per ASTM A 153/A 153M for high
humidity and preservative-treated wood locations, unfinished steel elsewhere.

2.04 FACTORY WOOD TREATMENT
A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category

System for wood treatments determined by use categories, expected service conditions,
and specific applications. 
1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp

indicating compliance with specified requirements.
2. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an

ALSC-accredited testing agency, certifying level and type of treatment in accordance
with AWPA standards.

B. Fire Retardant Treatment:
1. Interior Type A:  AWPA U1, Use Category UCFA, Commodity Specification H, low

temperature (low hygroscopic) type, chemically treated and pressure impregnated;
capable of providing a maximum flame spread rating of 25 when tested in
accordance with ASTM E84, with no evidence of significant combustion when test is
extended for an additional 20 minutes.

C. Preservative Treatment:
1. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category

UC3B, Commodity Specification A using waterborne preservative to 0.25 lb/cu ft
retention.
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
b. Treat lumber in contact with masonry or concrete.

PART 3  EXECUTION
3.01 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.
B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as

accessory components, including: shims, bracing, and blocking.
C. Where treated wood is used on interior, provide temporary ventilation during and

immediately after installation sufficient to remove indoor air contaminants.
3.02 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes,
fixtures, specialty items, and trim.
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B. In walls, provide blocking attached to studs as backing and support for wall-mounted
items, unless item can be securely fastened to two or more studs or other method of
support is explicitly indicated.

C. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

3.03 SITE APPLIED WOOD TREATMENT
A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts,

complying with manufacturer's instructions.
B. Allow preservative to dry prior to erecting members.

3.04 CLEANING
A. Waste Disposal:  Comply with the requirements of Section 01 7419.

1. Comply with applicable regulations.
2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to

co-generation facilities or “waste-to-energy” facilities.
B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill. 
C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 06 2000
FINISH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Finish carpentry items.
C. Hardware and attachment accessories.

1.02 RELATED REQUIREMENTS
A. Section 06 1000 - Rough Carpentry:  Support framing, grounds, and concealed blocking.

1.03 REFERENCE STANDARDS
A. ANSI A135.4 - American National Standard for Basic Hardboard; 2004.
B. ANSI A208.1 - American National Standard for Particleboard; 2009.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building

Materials; 2012.
D. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2009.
E. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood;

Hardwood Plywood & Veneer Association; 2004.
F. NEMA LD 3 - High-Pressure Decorative Laminates; National Electrical Manufacturers

Association; 2005.
G. NHLA G-101 - Rules for the Measurement & Inspection of Hardwood & Cypress;

National Hardwood Lumber Association; 2011.
H. PS 1 - Structural Plywood; 2007.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the work with plumbing rough-in, electrical rough-in, and installation of

associated and adjacent components.
B. Sequence installation to ensure utility connections are achieved in an orderly and

expeditious manner.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:

1. Provide data on fire retardant treatment materials and application instructions.
2. Provide instructions for attachment hardware and finish hardware.

C. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing
details, and accessories.
1. Provide the information required by AWI/AWMAC/WI Architectural Woodwork

Standards.
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D. Samples:  Submit two samples of finish plywood, 12 x 12 inch in size illustrating wood
grain and specified finish.

E. Samples:  Submit two samples of wood trim 12 inch long.
1.06 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in
this section with minimum five years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Protect work from moisture damage.

PART 2  PRODUCTS
2.01 FINISH CARPENTRY ITEMS

A. Quality Grade:  Unless otherwise indicated provide products of quality specified by
AWI/AWMAC/WI Architectural Woodwork Standards for Premium Grade.

B. Surface Burning Characteristics:  Provide materials having fire and smoke properties as
required by applicable code.

C. Interior Woodwork Items:
1. Window Stools:  Solid Surface material..

2.02 LUMBER MATERIALS
A. Hardwood Lumber: Red Oak species, plain sawn, maximum moisture content of 6

percent; with vertical grain, of quality suitable for transparent finish.
2.03 SHEET MATERIALS

A. Softwood Plywood Not Exposed to View:  Any face species, veneer core; PS 1 Grade
A-B; glue type as recommended for application.

2.04 SOLID SURFACE MATERIALS
A. Solid Surfacing Material:  Solid surfacing sheet or plastic resin casting over continuous

substrate.
1. Flat Sheet Thickness: 1/2 inch, minimum.
2. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISSFA-2 and

NEMA LD 3; acrylic or polyester resin, unfilled, and pigments; homogenous,
non-porous and capable of being worked and repaired using standard woodworking
tools; no surface coating; color and pattern consistent throughout thickness.
a. Surface Burning Characteristics:  Flame spread 25, maximum; smoke developed

450, maximum; when tested in accordance with ASTM E84.
b. Finish on Exposed Surfaces: Matte, gloss rating of 5 to 20.
c. Color and Pattern:  As selected by Architect from manufacturer's full line.
d. Manufacturers:

1) Dupont :  www.corian.com.
2) Formica Corporation :  www.formica.com.
3) Wilsonart International, Inc :  www.wilsonart.com.
4) Substitutions: See Section 01 6000 - Product Requirements.

2.05 FASTENINGS
A. Adhesive for Purposes Other Than Laminate Installation:  Suitable for the purpose; not

containing formaldehyde or other volatile organic compounds.
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B. Fasteners:  Of size and type to suit application; zinc plated finish in concealed locations
and stainless steel finish in exposed locations.

C. Concealed Joint Fasteners:  Threaded steel.
2.06 WOOD TREATMENT

A. Fire Retardant Treatment (FR-S Type):  Chemically treated and pressure impregnated;
capable of providing flame spread index of 25, maximum, and smoke developed index of
450, maximum, when tested in accordance with ASTM E84.

B. Provide identification on fire retardant treated material.
C. Deliver fire retardant treated materials cut to required sizes.  Minimize field cutting.
D. Redry wood after pressure treatment to maximum 15 percent moisture content.

2.07 FABRICATION
A. Shop assemble work for delivery to site, permitting passage through building openings.
B. When necessary to cut and fit on site, provide materials with ample allowance for cutting.

Provide trim for scribing and site cutting.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install work in accordance with AWI/AWMAC/WI Architectural Woodwork Standards
requirements for grade indicated.

B. Set and secure materials and components in place, plumb and level.
C. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do

not use additional overlay trim to conceal larger gaps.
D. Set frames for installation in masonry partitions.
E. Hang doors in frames.
F. Install hardware in accordance with manufacturer's instructions.

3.02 TOLERANCES
A. Maximum Variation from True Position: 1/16 inch.
B. Maximum Offset from True Alignment with Abutting Materials: 1/32 inch.

END OF SECTION
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SECTION 07 2100
THERMAL INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Board insulation  at cavity wall construction, perimeter foundation wall, over roof deck,
and exterior wall behind ________ wall finish.

C. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior
wall and roof.

1.02 REFERENCE STANDARDS
A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation;

2012.
B. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for

Light Frame Construction and Manufactured Housing; 2012.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building

Materials; 2013a.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on product characteristics, performance criteria, and product

limitations.
C. Manufacturer's Installation Instructions:  Include information on special environmental

conditions required for installation and installation techniques.
1.04 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are
detrimental to successful installation.

PART 2  PRODUCTS
2.01 APPLICATIONS

A. Insulation on Inside of Concrete and Masonry Exterior Walls:  Extruded polystyrene
board.

B. Insulation in Metal Framed Walls:  Batt insulation with no vapor retarder.
2.02 FOAM BOARD INSULATION MATERIALS

A. Insulation Type 1:  Extruded Polystyrene Board Insulation: ASTM C578, Type X;
Extruded polystyrene board with natural skin surfaces; with the following characteristics:
1. Flame Spread Index: 25 or less, when tested in accordance with ASTM E84.
2. Perimeter foundation wall insulation.
3. Board Size: 24 x 96 inch.
4. Board Thickness: 2 inches.
5. Board Edges: Square.
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6. Compressive Resistance: 25 psi.
7. Manufacturers:

a. Dow Chemical Co:  www.dow.com.
b. Owens Corning Corp:  www.owenscorning.com.

B. Insulation Type 2: Spray Polyurethane Foam.  (Not Used).
2.03 BATT INSULATION MATERIALS

A. Insulation Type 3:  Unfaced Glass Fiber Batt Insulation:  Flexible preformed batt or
blanket, complying with ASTM C665; friction fit.
1. Insulation at cold formed metal framing, eaves and soffits.
2. Thermal Resistance:  R of 21.
3. Thickness: 6 inch.
4. Manufacturers:

a. CertainTeed Corporation:  www.certainteed.com.
b. Johns Manville Corporation:  www.jm.com.
c. Owens Corning Corp:  www.owenscorning.com.

B. Insulation Type 4:  Glass Fiber Batt Insulation with aluminum facing (Not Used)
C. Insulation Type 5:  Flexible mineral fiber preformed batt or blanket, complying with

ASTM C665; friction fit; unfaced flame spread index of 0 (zero) when tested in
accordance with ASTM E84.
1. Acoustical insulation.
2. Manufacturers:

a. Johns Manville International, Inc.; MinWool Sound Attenuation Fire Batts:
www.jm.com.

b. Thermafiber, Inc:  www.thermafiber.com.
c. ROXUL, Inc; ComfortBatt:  www.rspec.com.

2.04 ACCESSORIES
A. Tape: Bright aluminum self-adhering type, mesh reinforced, 2 inch wide.
B. Adhesive:  Type recommended by insulation manufacturer for application.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that
substrates are ready to receive insulation .

B. Verify substrate surfaces are flat, free of honeycomb, fins, or irregularities.
3.02 BOARD INSTALLATION AT EXTERIOR WALLS

A. Install boards horizontally on walls.
1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.
3. Butt edges and ends tightly to adjacent boards and to protrusions.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
C. Tape insulation board joints.
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3.03 BOARD INSTALLATION OVER LOW SLOPE ROOF DECK
3.04 BATT INSTALLATION

A. Install insulation  in accordance with manufacturer's instructions.
B. Install in exterior wall spaces without gaps or voids.  Do not compress insulation.
C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.
D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical

services within the plane of the insulation.
3.05 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.
END OF SECTION
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SECTION 078413 

 
FIRE PROTECTION, HVAC & PLUMBING PENETRATION FIRESTOPPING 

 
PART 1    GENERAL 
 
1.01 SUMMARY 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

B. Section includes: 
 

1. Through-penetration firestopping in fire rated construction. 
 

2. Through-penetration smoke-stopping in smoke partitions. 
 

C. Related items: 
 

1. Fire dampers and manufactured devices:  Refer to Division 23 Section HVAC Air 
Distribution. 

 
1.02 REFERENCES 

 
A. Underwriters Laboratories 

 
1. UL Fire Resistance Directory 

 
a. Through-penetration firestop devices (XHCR) 

 
b. Fire resistance rating (BXUV) 

 
c. Through-penetration firestop systems (XHEZ) 

 
d. Fill, void, or cavity material (XHHW) 

 
B. American Society for Testing and Materials Standards: 

 
1. ASTM E 814-88:  Standard Test Method for Fire Tests of Through-Penetration 

Firestops. 
 
1.03 DEFINITIONS 

 
A. Assembly:  Particular arrangement of materials specific to given type of construction 

described or detailed in referenced documents. 
 

B. Barriers:  Time-rated fire walls, smoke barrier walls, time-rated ceiling/floor assemblies 
and structural floors. 
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C. Firestopping:  Methods and materials applied in penetrations and unprotected openings to 
limit spread of heat, fire, gasses and smoke. 

 
D. Penetration:  Opening or foreign material passing through or into barrier or structural 

floor such that full thickness of rated materials is not obtained. 
 

E. System:  Specific products and applications, classified and numbered by Underwriters 
Laboratories, Inc. to close specific barrier penetrations. 

 
F. Sleeve:  Metal fabrication or pipe section extended through thickness of barrier and used 

to permanently guard penetration.  Sleeves are described as part of penetrating system in 
other sections and may or may not be required. 

 
1.04 SYSTEM DESCRIPTION 

 
A. Design Requirements 

 
1. Fire-rated construction:  Maintain barrier and structural floor fire resistance 

ratings including resistance to cold smoke at all penetrations.  
 

2. Smoke barrier construction:  Maintain barrier and structural floor resistance to 
cold smoke at all penetrations.  

 
1.05 SUBMITTALS 

 
A. Submit in accordance with  Division 01 Section Submittal Procedures, unless otherwise 

indicated. 
 

B. Product data:  Manufacturer's specifications and technical data including the following: 
 

1. Detailed specification of construction and fabrication. 
 

2. Manufacturer's installation instructions. 
 

C. Shop drawings:  Indicate dimensions, description of materials and finishes, general 
construction, specific modifications, component connections, anchorage methods, 
hardware, and installation procedures, plus the following specific requirements. 

 
1. Details of each proposed assembly identifying intended products and applicable 

UL system number, or UL classified devices. 
 

2. Manufacturer or manufacturer's representative shall provide qualified 
engineering judgment and drawings relating to non-standard applications as 
needed. 

 
D. Quality control submittals: 

 
1. Statement of qualifications. 

 
E. Applicators' qualifications statement: 
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1. List past projects indicating required experience. 

 
 
1.06 QUALITY ASSURANCE 

 
A. Installer's qualifications:  Fire experienced in installation or application of systems 

similar in complexity to those required for this project, plus the following: 
 

1. Acceptable to or licensed by manufacturer, State or local authority where 
applicable. 

 
2. At least 2 years experience with systems. 

 
3. Successfully completed at least 5 comparable scale projects using this system. 

 
B. Local and State regulatory requirements:  Submit forms or acceptance for proposed 

assemblies not conforming to specific UL Firestop System numbers, or UL classified 
devices. 

 
C. Materials shall have been tested to provide fire rating at least equal to that of the 

construction. 
 
1.07 DELIVERY, STORAGE, AND HANDLING 

 
A. Packing and shipping: 

 
1. Deliver products in original unopened packaging with legible manufacturer's 

identification. 
 

2. Coordinate delivery with scheduled installation date, allow minimum storage at 
site. 

 
B. Storage and protection:  Store materials in a clean, dry, ventilated location.  Protect from 

soiling, abuse, moisture and freezing when required. Follow manufacturer's instructions. 
 
1.08 PROJECT CONDITIONS 

 
A. Existing condition: 

 
1. Verify existing conditions and substrates before starting work. Correct 

unsatisfactory conditions before proceeding. 
 

2. Proceed with installation only after penetrations of the substrate and supporting 
brackets have been installed. 

 
B. Environmental requirements: 

 
1. Furnish adequate ventilation if using solvent. 
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2. Furnish forced air ventilation during installation if required by manufacturer. 
 

3. Keep flammable materials away from sparks or flame. 
 

4. Provide masking and drop cloths to prevent contamination of adjacent surfaces 
by firestopping materials. 

 
1.09 WARRANTY 

 
A. Submit copies of written warranty agreeing to repair or replace joint sealers which fail in 

joint adhesion, extrusion resistance, migration resistance, or general durability or appear 
to deteriorate in any other manner not clearly specified by submitted manufacturer's data 
as an inherent quality of the material for the exposure indicated.  The warranty period 
shall be two (2) years from date of substantial completion unless otherwise noted. 

 
PART 2    PRODUCTS 
 
2.01 THROUGH-PENETRATION FIRESTOPPING OF FIRE-RATED CONSTRUCTION 

 
A. Systems of devices listed in the UL Fire Resistance Directory under categories XHCR 

and XHEZ may be used, providing that it conforms to the construction type, penetrant 
type, annular space requirements and fire rating involved in each separate instance, and 
that the system be symmetrical for wall applications.  Systems or devices must be 
asbestos-free. 

 
1. Additional requirements:  Withstand the passage of cold smoke either as an 

inherent property of the system, or by the use of a separate product included as a 
part of the UL system or device, and designed to perform this function. 

 
2. Acceptable manufacturers and products. 

 
a. Those listed in the UL Fire Resistance directory for the UL System 

involved and as further defined in the System and Applications Schedule 
in Part 3.6 of this section. 

 
3. All firestopping products must be from a single manufacturer.  All trades shall 

use products from the same manufacturer unless otherwise noted. 
 
2.02 SMOKE-STOPPING AT SMOKE PARTITIONS 

 
A. Through-penetration smoke-stopping:  Any system complying with the requirements for 

through-penetration firestopping in fire-rated construction, as specified in The Systems 
and Applications Schedule in Part 3.6 of this section, is acceptable, provided that the 
system includes the specified smoke seal or will provide a smoke seal.  The length of 
time of the fire resistance may be disregarded. 

 
2.03 ACCESSORIES 

 
A. Fill, void or cavity materials:  As classified under category XHHW in the UL Fire 

Resistance Directory. 
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B. Forming materials:  As classified under category XHKU in the UL Fire Resistance 

Directory. 
 
PART 3     EXECUTION 
 
3.01 EXAMINATION 

 
A. Verification of conditions:  Examine areas and conditions under which work is to be 

performed and identify conditions detrimental to proper or timely completion. 
 

1. Verify barrier penetrations are properly sized and in suitable condition for 
application of materials. 

 
2. Do not proceed until unsatisfactory conditions have been corrected. 

 
B. Coordinate an inspection of all Mechanical Firestopping systems with the Fire Marshal 

prior to installation of ceilings, walls, etc. 
 
3.02 PREPARATION 

 
A. Clean surfaces to be in contact with penetration seal materials of dirt, grease, oil, loose 

materials, rust, or other substances that may affect proper fitting, adhesion, or the 
required fire resistance. 

 
3.03 INSTALLATION 

 
A. Install penetration seal materials in accordance with printed instructions of the UL Fire 

Resistance Directory and in accordance with manufacturer's instruction. 
 

B. Seal holes or voids made by penetrations to ensure an effective smoke barrier. 
 

C. Protect materials from damage on surfaces subject to traffic. 
 

D. When large openings are created in walls or floors to permit installation of pipes, ducts, 
or other items, close unused portions of opening with firestopping materials tested for the 
application.  See UL Fire Resistance Directory or Section 3.6 of this document. 

 
E. Install smoke stopping as specified for firestopping. 

 
3.04 FIELD QUALITY CONTROL 

 
A. Examine penetration sealed areas to ensure proper installation before concealing or 

enclosing areas. 
 

B. Keep areas of work accessible until inspection by applicable code authorities. 
 

C. Perform under this section patching and repairing of firestopping caused by cutting or 
penetration by other trades. 
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3.05 ADJUSTING AND CLEANING   
 

A. Clean up spills of liquid components. 
 

B. Neatly cut and trim materials as required. 
 

C. Remove equipment, materials and debris, leaving area in undamaged, clean condition. 
 
3.06 SYSTEMS AND APPLICATION SCHEDULES* 

 
PENETRATING   
ITEM 

     CONCRETE      GYPSUM   WOOD FLOOR/CEILING 

   Metal Pipe CAJ1001   CP25S/L, CP25N/S 
CAJ1006   CS-195+, FS-195+ 
CAJ1007   FS-195+, 1-inch& 2-inch Wide 
CAJ1009   2000, 2000+, 2003 
CAJ1010   2000, 2000+, 2003 
CAJ1012   2000, 2000+, 2003 
CAJ1013   2000, 2000+, 2003 
CAJ1014   2000, 2000+, 2003 
CAJ1015   2000, 2000+, 2003 
CAJ1017   FD 150 
CAJ1021   FD 150 
CAJ1027   MPS-2+ 
CAJ1044   CP 25WB+ 
CAJ1052   CP 25S/L, CP 25N/S 
CAJ1058   2000, 2000+, 2003 
CAJ1060   2000, 2000+, 2003 
CAJ1063   2000, 2000+, 2003 
CAJ1066   CP 25N/S,CP 25S/L, CP 
25WB+ 
CAJ1091   CP 25N/S,CP 25S/L, CP 
25WB+ 
CAJ1092   CP 25WB+ 
CAJ1112   FS-195+ 
CAJ1160   CP 25S/L, CP 25N/S 
CAJ1175   CP 25WB+ 
CAJ1176   CP 25WB+ 
CAJ1188   2000+ 
 
CBJ1020   CS-195+, FS-195+ 
CBJ1021   CS-195+, MPS-2+ 
CBJ1031   2001 
CBJ1032   2001 
 
FA1002   CP 25WB+ 
 
WJ1010   CP25WB+ 
WJ1023   2001 
 

WL1001   CP 25 
WL1002   FS-195+ 
WL1003   CP 25WB+,CP 25N/S 
WL1008   2000+ 
WL1009   2000+ 
WL1010   2000+ 
WL1016   CP 25WB+ 
WL1017   CP 25WB+,CP 25N/S 
WL1032   CP 25WB+,CP 25N/S 
WL1036   FD 150 
WL1037   CS-195+,FS-195+ 
WL1067   CP 25N/S 
WL1073   CP 25WB+ 
WL1080   MPS2+ 
WL1082   2000+ 
 
 

FC1002   CP 25 
FC1003   2000,2000+,20003 
FC1006   CP 25WB+ 
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PENETRATING   
ITEM 

     CONCRETE      GYPSUM   WOOD FLOOR/CEILING 

Non-Metallic CAJ2001   FS-195+, 1-inch& 2-inch 
WIDE, PPD'S 
CAJ2002   FS-195+ 
CAJ2003   CS-195+, FS-195+ 
CAJ2005   FS-195 
CAJ2006   FS-195+ 
CAJ2013   FS-195+ 
CAJ2019   2000, 2000+, 2003 
CAJ2027   FS-195+, CP 25N/S, CP 25S/L, 
          CP 25WB+ 
CAJ2028   FS-195, MPS-2+ 
CAJ2029   FS-195+, PPD'S 
CAJ2030   CS-195+, FS-195+ 
CAJ2040   FS-195+, CP 25WB+ 
CAJ2044   FS-195+, CP 25N/S, CP 25S/L 
          CP 25 WB+ 
CAJ2090   FS-195+ 
CAJ2177   FS-195+, PPD'S 
 
FA2001    FS-195+, PPD'S 
FS2002    CS-195+, FS-195+, MPS-2+, 
PPD'S 
FA2011    FS-195+ 
 
WJ2012    FS-195+ 1-inch WIDE 
 

WL2002   FS-195+, PPD'S 
WL2003   FS-195+ 
WL2004   FS-195+ 
WL2005   FS-195+ 4' WIDE 
WL2006   FS-195+ 
WL2013   FS-195+ 
WL2031   CS-195+, FS-195+ 
WL2032   CS-195+, FS-195+ 
WL2033   FS-195+ 
WL2073   FS-195+ 1-inch WIDE 

FC2002   FS-195+, PPD'S 
FC2007   FS-195+, PPD'S 
FC2008   FS-195+ 
FC2009   FS-195+, PPD'S 
FC2024   FS-195 
FC2026   FS-195+ 
FC2028   FS-195, 1' & 
         2-inch WIDE, PPD'S 

 
Insulated 
 Metallic 
  Pipe 

CAJ5001   CP 25N/S, CP 25S/L, CP 
25WB+ 
CAJ5002   FS-195+ 
CAJ5003   FS-195+ 
CAJ5005   MPS-2+ 
CAJ5009   2000+, 2003 
CAJ5017   FS-195+, CP 25 
CAJ5022   FS-195+ 
CAJ5024   FS-195+ 
CAJ5030   CS-195+, FS-195+ 
CAJ5041   2000, 2000+, 2003 
CAJ5060   CP 25WB+ 
CAJ5074   2000+ 
 
CBJ5002   CP 25 
CBJ5003   FS-195+ 
 
FA5001   FS-195+, CP 25WB+ 
 

WL5001   FS-195+ 
WL5002   FS-195+ 
WL5009   FS-195+ 
WL5010   FS-195+ 
WL5011   CP 25WB+ 
WL5032   2000+ 
WL5038   CP 25WB+ 
WL5039   CP 25WB+ 
WL5040   CP 25WB+ 
WL5045   CP 25WB+ 
WL5053   2000+ 

FC5002   FS-195+ 
FC5008   FS-195+ 

Miscellaneous  
  Mechanical 
   HVAC 
   Ducts 

CAJ7001   CP 25N/S CP 25S/L 
CAJ7003   CP 25WB+ 
CAJ7009   DUCT WRAP, BULK PUTTY 

 FC7001   CP 25S/L, CP 
25N/S 

   Mixed 
Penetrating 
  Items 
  Combos 

CAJ8001   CS-195+ FS-195 
CAJ8003   2000, 2000+, 20003 
CAJ8004   2000, 2000+, 20003 
CAJ8006   2001 
CAJ8013   FS-195+, CP 25 
 
CBJ8004   CS-195, FS-195+ 
CBJ8005   CS-195+, MPS-2+ 
CBJ8008   2001 
 
FA8001   FS-195+, CP 25WB+ 
 

WL8002   CS-195+, FS-195+  

 * Underwriter's Laboratories, Inc., Fire Resistance Directory.    
 

END OF SECTION 
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SECTION 07 9005
JOINT SEALERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 1000, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Sealants and joint backing.
1.02 REFERENCE STANDARDS

A. ASTM C834 - Standard Specification for Latex Sealants; 2010.
B. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2011.
C. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013.
D. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current

edition; www.aqmd.gov.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data indicating sealant chemical characteristics, performance

criteria, substrate preparation, limitations, and color availability.
C. Manufacturer's Installation Instructions:  Indicate special procedures, surface preparation,

and perimeter conditions requiring special attention.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products
specified in this section with minimum 5 years  experience.

B. Applicator Qualifications:  Company specializing in performing the work of this section
with minimum three years documented experience and approved by manufacturer.

1.05 FIELD CONDITIONS
A. Maintain temperature and humidity recommended by the sealant manufacturer during and

after installation.
1.06 COORDINATION

A. Coordinate the work with all sections referencing this section.
1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective work within a one year period after Date of Substantial Completion.
C. Warranty:  Include coverage for installed sealants and accessories which fail to achieve

airtight seal, exhibit loss of adhesion or cohesion, or do not cure.
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PART 2  PRODUCTS
2.01 SEALANTS

A. Sealants and Primers - General:  Provide only products having lower volatile organic
compound (VOC) content than required by South Coast Air Quality Management District
Rule No.1168.

B. Type 1 - General Purpose Exterior Sealant:  Silicone; ASTM C 920, Grade NS, Class 25,
Uses M, G, and A; single component.
1. Color: To be selected by Architect from manufacturer's full range.
2. Joint Movement Range: +/- 50 percent.
3. Product:

a. SilPruf NB SCS9000 manufactured by Momentive Performance Materials, Inc
(formerly GE Silicones).

b. 890FTS manufactured by Pecora Corporation.
c. 890FTS TXTR manufactured by Pecora Corporation.
d. 795 manufactured by Dow Corning.

4. Applications:  Use for:
a. Control, expansion, and soft joints in masonry.
b. Joints between concrete and other materials.
c. Joints between metal frames and other materials.
d. Joints in manufactured masonry veneer system.

C. Type 2 - General Purpose Interior Sealant:  Acrylic emulsion latex; ASTM C834, Type
OP, Grade NF single component, paintable.
1. Color: Colors as selected.
2. Applications:  Use for:

a. Interior wall and ceiling control joints.
b. Joints between door and window frames and wall surfaces.
c. Other interior joints for which no other type of sealant is indicated.

D. Type 3 - Coal tar extended, fuel resistant polyurethane sealant: (Not Used).
E. Type 4 - Fire Resistant Foam Sealant:

1. Manufacturers:
a. Dow Corning: Product: 3-6548 RTV Foam.

F. Type 5 - Exterior Expansion Joint Sealer: (Not Used).
G. Type 6 - Bathtub/Tile Sealant:  White silicone; ASTM C920, Uses I, M and A; single

component, mildew resistant.
1. Applications:  Use for:

a. Joints between plumbing fixtures and floor and wall surfaces.
b. Joints between kitchen and bath countertops and wall surfaces.

H. Type [7] - Butyl Sealant: (Not Used).
2.02 ACCESSORIES

A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application.
B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant

manufacturer; compatible with joint forming materials.
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C. Joint Backing:  Round foam rod compatible with sealant; ASTM D 1667, closed cell
PVC; oversized 30 to 50 percent larger than joint width.

D. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit
application.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces and joint openings are ready to receive work.
B. Verify that joint backing and release tapes are compatible with sealant.

3.02 PREPARATION
A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean and prime joints in accordance with manufacturer's instructions.
C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.
D. Protect elements surrounding the work of this section from damage or disfigurement.

3.03 INSTALLATION
A. Perform work in accordance with sealant manufacturer's requirements for preparation of

surfaces and material installation instructions.
B. Perform installation in accordance with ASTM C1193.
C. Measure joint dimensions and size joint backers to achieve the following:

1. Width/depth ratio of 2:1.
a. Minumim joint depth: 1/4 inch; Maximum joint depth: 1/2 inch, unless

otherwise required by manufacturer.
2. Neck dimension no greater than 1/3 of the joint width.
3. Surface bond area on each side not less than 75 percent of joint width.

D. Install backer rod using blunt or rounded tool to a uniform (+/- 1/8 inch) depth without
puncturingthe material.

E. Install bond breaker where joint backing is not used.
F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.
G. Apply sealant within recommended application temperature ranges.  Consult manufacturer

when sealant cannot be applied within these temperature ranges.
H. Tool joints concave.

3.04 CLEANING
A. Clean adjacent soiled surfaces.

3.05 PROTECTION
A. Protect sealants until cured.

3.06 SCHEDULE
A. Exterior Joints for Which No Other Sealant Type is Indicated:  Type 1; colors as selected.
B. Interior Joints for Which No Other Sealant is Indicated:  Type 2; color as selected.
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C. Joints Between Plumbing Fixtures and Walls and Floors, and Between Countertops and
Walls:  Type 6.

END OF SECTION
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SECTION 08 1113
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Non-fire-rated steel doors and frames.
C. Steel frames for wood doors.
D. Fire-rated steel doors and frames.
E. Thermally insulated steel doors.
F. Steel glazing frames.

1.02 RELATED REQUIREMENTS
A. Section 08 7100 - Door Hardware.
B. Section 08 8000 - Glazing:  Glass for doors and borrowed lites.
C. Section 09 9000 - Painting and Coating:  Field painting.

1.03 REFERENCE STANDARDS
A. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and

Facilities; International Code Council; 2009.
B. ANSI A250.8 - SDI-100 Recommended Specifications for Standard Steel Doors and

Frames; 2003.
C. ANSI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames; 1998 (R2011).
D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized)

or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2011.
E. ASTM C1363 - Standard Test Method for Thermal Performance of Building Assemblies

by Means of a Hot Box Apparatus; 2011.
F. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames; 2006.
G. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow

Metal Doors and Frames; The National Association of Architectural Metal Manufacturers;
2007.

H. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2013.
I. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current

edition.
J. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,

Including All Revisions.
K. UL 1784 - Standard for Air Leakage Tests of Door Assemblies; Current Edition, Including

All Revisions.



KCCS - Central Middle School Project   Capital School District
Project No. 1321

08 1113-2
HOLLOW METAL DOORS AND FRAMES

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Materials and details of design and construction, hardware locations,

reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced grade standard.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and
identifying location of different finishes, if any.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products

specified in this section with minimum three years  experience.
B. Maintain at the project site a copy of all reference standards dealing with installation.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store in accordance with NAAMM HMMA 840.
B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent

corrosion.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Steel Doors and Frames:
1. Assa Abloy Ceco, Curries, or Fleming:  www.assaabloydss.com.
2. De La Fontaine Inc; Hollow Metal Frame ____ Profile:  www.delafontaine.com.
3. Republic Doors:  www.republicdoor.com.
4. Steelcraft, an Allegion brand; Product ____: www.allegion.com.
5. Technical Glass Products; SteelBuilt Window & Door Systems:

www.tgpamerica.com.
6. Steelcraft:  www.steelcraft.com.
7. LIF
8. Michbi
9. Substitutions: See Section 01 6000 - Product Requirements.

2.02 DOORS AND FRAMES
A. Requirements for All Doors and Frames:

1. Accessibility:  Comply with ANSI/ICC A117.1.
2. Door Top Closures:  Flush with top of faces and edges.
3. Door Edge Profile: Beveled on both edges.
4. Door Texture: Smooth faces.
5. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings.
6. Hardware Preparation:  In accordance with BHMA A156.115, with reinforcement

welded in place, in addition to other requirements specified in door grade standard.
7. Galvanizing for Units in Wet Areas:  All components hot-dipped zinc-iron

alloy-coated (galvannealed), manufacturer's standard coating thickness.
8. Finish: Factory primed, for field finishing.
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B. Combined Requirements:  If a particular door and frame unit is indicated to comply with
more than one type of requirement, comply with all the specified requirements for each
type; for instance, an exterior door that is also indicated as being sound-rated must comply
with the requirements specified for exterior doors and for sound-rated doors; where two
requirements conflict, comply with the most stringent.

2.03 STEEL DOORS
A. Exterior Doors :

1. Grade:  ANSI A250.8 Level 4, physical performance Level A, Model 2, seamless.
2. Core: Polystyrene foam.
3. Top Closures for Outswinging Doors:  Flush with top of faces and edges.
4. Galvanizing:  All components hot-dipped zinc-iron alloy-coated (galvannealed) in

accordance with ASTM A653/A653M, with A60/ZF180 coating.
5. Insulating Value:  U-value of 0.50, when tested in accordance with ASTM C1363.
6. Weatherstripping: Separate, see Section 08 7100.

B. Interior Doors, Non-Fire-Rated:
1. Grade:  ANSI A250.8 Level 3, physical performance Level A, Model 2, seamless.
2. Core: Cardboard honeycomb.
3. Thickness: 1-3/4 inches.

C. Interior Doors, Fire-Rated:
1. Grade:  ANSI A250.8 Level 3, physical performance Level A, Model 2, seamless.
2. Fire Rating: As indicated on Door and Frame Schedule, tested in accordance with

UL 10C ("positive pressure").
a. Rate of Temperature Rise Across Door Thickness : 250 F degrees.
b. Provide units listed and labeled by UL.
c. Attach fire rating label to each fire rated unit.

3. Core: Mineral fiberboard.
D. Interior Smoke and Draft Control Doors :  Same construction as fire-rated doors with

indicated fire rating, plus:
1. Maximum Air Leakage: 3.0 cfm per sq ft of door opening at 0.10 inch w.g. pressure,

when tested in accordance with UL 1784 at both ambient and elevated temperatures.
2. Gasketing: Where smoke gasketing is required, surface mounted Pemko S88D is to

be used..
3. Label:  UL "S" label.

2.04 STEEL FRAMES
A. General:

1. Comply with the requirements of grade specified for corresponding door.
a. Frames for Wood Doors:  Comply with frame requirements specified in ANSI

A250.8 for Level 1, 16 gage
2. Finish: Factory primed, for field finishing.
3. Provide mortar guard boxes for hardware cut-outs in frames to be installed in

masonry or to be grouted.
4. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inches

high to fill opening without cutting masonry units.
B. Exterior Door Frames: Fully welded.
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1. Galvanizing:  All components hot-dipped zinc-iron alloy-coated (galvannealed) in
accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness.

2. Weatherstripping: Separate, see Section 08 7100.
C. Interior Door Frames, Non-Fire-Rated: Fully welded type.
D. Interior Door Frames, Fire-Rated: Fully welded type.

1. Fire Rating:  Same as door, labeled.
E. Frames for Interior Glazing or Borrowed Lights:  Construction and face dimensions to

match door frames, and as indicated on drawings.
2.05 ACCESSORY MATERIALS

A. Glazing: As specified in Section 08 8000, factory installed.
B. Removable Stops: Formed sheet steel, butted corners; prepared for countersink style

tamper proof screws.
C. Grout for Frames:  Portland cement grout of maximum 4-inch slump for hand troweling;

thinner pumpable grout is prohibited.
D. Silencers:  Resilient rubber, fitted into drilled hole; 3 on strike side of single door, 3 on

center mullion of pairs, and 2 on head of pairs without center mullions.
E. Temporary Frame Spreaders:  Provide for all factory- or shop-assembled frames.

2.06 FINISH MATERIALS
A. Primer:  Rust-inhibiting, complying with ANSI A250.10, door manufacturer's standard.
B. Bituminous Coating:  Asphalt emulsion or other high-build, water-resistant, resilient

coating.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.

3.02 PREPARATION
A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating,

prior to installation.
3.03 INSTALLATION

A. Install in accordance with the requirements of the specified door grade standard and
NAAMM HMMA 840.

B. In addition, install fire rated units in accordance with NFPA 80.
C. Coordinate frame anchor placement with wall construction.
D. Grout frames in masonry construction, using hand trowel methods; brace frames so that

pressure of grout before setting will not deform frames.
E. Coordinate installation of hardware.
F. Coordinate installation of glazing.
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3.04 TOLERANCES
A. Maximum Diagonal Distortion: 1/16 in measured with straight edge, corner to corner.

3.05 ADJUSTING
A. Adjust for smooth and balanced door movement.

END OF SECTION
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SECTION 08 1416
FLUSH WOOD DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 1000, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Flush wood doors; flush and flush glazed configuration; fire rated and non-rated.
1.02 RELATED REQUIREMENTS

A. Section 08 1113 - Hollow Metal Doors and Frames.
B. Section 08 7100 - Door Hardware.
C. Section 08 8000 - Glazing.

1.03 REFERENCE STANDARDS
A. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2009.
B. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current

edition.
C. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2013.
D. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection

Association; 2012.
E. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current

edition.
F. UL 10B - Standard for Fire Tests of Door Assemblies; Current Edition, Including All

Revisions.
G. UL 1784 - Standard for Air Leakage Tests of Door Assemblies; Current Edition, Including

All Revisions.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Indicate door core materials and construction; veneer species, type and

characteristics.
C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts,

beveling, blocking for hardware, factory machining, factory finishing, cutouts for glazing
and other details.
1. Provide the information required by AWI/AWMAC/WI Architectural Woodwork

Standards.
D. Specimen warranty.
E. Samples:  Submit two samples of door construction, 12 by 12 inch in size cut from top

corner of door.
F. Samples:  Submit two samples of door veneer, 12 by 12 inch in size illustrating wood

grain, stain color, and sheen.
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G. Manufacturer's Installation Instructions:  Indicate special installation instructions.
H. Warranty, executed in Owner's name.

1.05 QUALITY ASSURANCE
A. Maintain one copy of the specified door quality standard on site for review during

installation and finishing.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products

specified in this section with minimum three years of  experience.
1. A qualified manufacturer that is certified for chain of custody by an FSC-accredited

certification body when FSC Certified wood is specified.
C. Installed Fire Rated Door and Transom Panel Assembly:  Conform to NFPA 80 for fire

rated class as indicated.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.
B. Accept doors on site in manufacturer's packaging.  Inspect for damage.
C. Protect doors with resilient packaging .  Do not store in damp or wet areas; or in areas

where sunlight might bleach veneer.  Seal top and bottom edges with tinted sealer if stored
more than one week.  Break seal on site to permit ventilation.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Interior Doors:  Provide manufacturer's warranty for the life of the installation.
C. Include coverage for delamination of veneer, warping beyond specified installation

tolerances, defective materials, and telegraphing core construction.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Wood Veneer Faced Doors:
1. Graham Wood Doors:  www.grahamdoors.com.
2. Eggers Industries:  www.eggersindustries.com.
3. Marshfield DoorSystems, Inc:  www.marshfielddoors.com.
4. ABS Manufacturing .
5. Algoma
6. VT
7. Substitutions: See Section 01 6000 - Product Requirements.

2.02 DOORS AND PANELS
A. All Doors: See drawings for locations and additional requirements.

1. Quality Level: Premium Grade, in accordance with AWI/AWMAC/WI Architectural
Woodwork Standards.

2. Wood Veneer Faced Doors: 5-ply unless otherwise indicated.
3. Wood doors are to be FSC certified.

B. Interior Doors: 1-3/4 inches thick unless otherwise indicated; flush construction.
1. Provide solid core doors at all locations .
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2. Fire Rated Doors:  Tested to ratings indicated on drawings in accordance with
International Building Code ("positive pressure"); UL or WH (ITS) labeled without
any visible seals when door is open.
a. All required intumescent seals are to be concealed within the door edge.

Surface applied seals are not permitted.
3. Smoke and Draft Control Doors located in smoke partitions shown on the drawings:

In addition to required fire rating, provide door assemblies tested in accordance with
UL 1784 with maximum air leakage of 3.0 cfm per sq ft of door opening at 0.10 inch
w.g. pressure at both ambient and elevated temperatures; with "S" label; if necessary,
provide additional gasketing or edge sealing.

4. Red Oak veneer facing with factory transparent finish as scheduled.
2.03 DOOR AND PANEL CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies
and faces as indicated above.

B. Fire Rated Doors:  Mineral core, Type FD, plies and faces as indicated above; with core
blocking as required to provide adequate anchorage of hardware without through-bolting.

2.04 DOOR FACINGS
A. Wood Veneer Facing for Transparent Finish: Species as specified above, veneer grade as

specified by quality standard, plain sliced, book veneer match, running assembly match;
unless otherwise indicated.
1. Vertical Edges: Same species as face veneer.
2. Pairs:  Pair match each pair; set match pairs within 10 feet of each other when doors

are closed.
B. Facing Adhesive:  Type I - waterproof.

2.05 ACCESSORIES
A. Glazing Stops: Wood, of same species as door facing, with metal clips at rated doors,

mitered corners; prepared for countersink style tamper proof screws.
2.06 DOOR CONSTRUCTION

A. Fabricate doors in accordance with door quality standard specified.
B. Cores Constructed with stiles and rails: 

1. Provide solid blocks at lock edge and top of door for closer for hardware
reinforcement.

2. Provide solid blocking for other throughbolted hardware.
C. Factory machine doors for hardware other than surface-mounted hardware, in accordance

with hardware requirements and dimensions.
D. Factory fit doors for frame opening dimensions identified on shop drawings, with edge

clearances in accordance with specified quality standard.
E. Provide edge clearances in accordance with the quality standard specified.

2.07 FACTORY FINISHING - WOOD VENEER DOORS
A. Finish work in accordance with AWI/AWMAC/WI Architectural Woodwork Standards,

Section 5 - Finishing for Grade specified and as follows:
1. Transparent:

a. System - 5, Varnish, Conversion.
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b. Stain:  As selected by Architect.
c. Sheen: Satin.

B. Factory finish doors in accordance with approved sample.
C. Seal door top edge with color sealer to match door facing.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size

or alignment.
3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality
standard.
1. Install fire-rated doors in accordance with NFPA 80 requirements.

B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace
door.

C. Use machine tools to cut or drill for hardware.
D. Coordinate installation of doors with installation of frames and hardware.
E. Coordinate installation of glazing.
F. Install door louvers plumb and level.

3.03 TOLERANCES
A. Conform to specified quality standard for fit and clearance tolerances.
B. Conform to specified quality standard for telegraphing, warp, and squareness.

3.04 ADJUSTING
A. Adjust doors for smooth and balanced door movement.
B. Adjust closers for full closure.

END OF SECTION



Capital School District KCCS - Central Middle School Project
  Project No. 1321

ALUMINUM WINDOWS
08 5113-1

SECTION 08 5113
ALUMINUM WINDOWS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 1000, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Extruded aluminum windows with operating sash.
C. Factory glazing.
D. Operating hardware.
E. Insect screens.

1.02 RELATED REQUIREMENTS
A. Section 08 8000 - Glazing.

1.03 REFERENCE STANDARDS
A. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation

Resistance of Windows, Doors and Glazed Wall Sections; American Architectural
Manufacturers Association; 2009.

B. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures
for High Performance Organic Coatings on Aluminum Extrusions and Panels; 2013.

C. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures
for Superior Performing Organic Coatings on Aluminum Extrusions and Panels; 2013.

D. AAMA CW-10 - Care and Handling of Architectural Aluminum From Shop to Site;
American Architectural Manufacturers Association; 2012.

E. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products; 2012.

F. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2010.

G. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate [Metric]; 2010.

H. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes; 2013.

I. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded
Bars, Rods, Wire, Profiles, and Tubes [Metric]; 2013.

J. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through
Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen; 2004 (Reapproved 2012).

K. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows,
Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000
(Reapproved 2009).
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L. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); Society
for Protective Coatings; 2002 (Ed. 2004).

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide component dimensions.
C. Shop Drawings:  Indicate opening dimensions, elevations of different types, framed

opening tolerances, method for achieving air and vapor barrier seal to adjacent
construction, anchorage locations, , and installation requirements.

D. Samples:  Submit one sample, 12 x 12 inch in size illustrating typical corner construction,
accessories, and finishes.

E. Submit one sample of operating hardware.
F. Certificates:  Certify that windows meet or exceed specified requirements.
G. Manufacturer's Installation Instructions:  Include complete preparation, installation, and

cleaning requirements.
1.05 QUALITY ASSURANCE

A. Manufacturer and Installer Qualifications:  Company specializing in fabrication of
commercial aluminum windows of types required, with not fewer than three years of
experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Comply with requirements of AAMA CW-10.
B. Protect finished surfaces with wrapping paper or strippable coating during installation.

Do not use adhesive papers or sprayed coatings that bond to substrate when exposed to
sunlight or weather.

1.07 FIELD CONDITIONS
A. Do not install sealants when ambient temperature is less than 40 degrees F.
B. Maintain this minimum temperature during and 24 hours after installation of sealants.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty against failure of glass seal on insulating glass

units, including interpane dusting or misting.  Include provision for replacement of failed
units.

C. Provide twenty year manufacturer warranty against excessive degradation of exterior
finish.  Include provision for replacement of units with excessive fading, chalking, or
flaking.

PART 2  PRODUCTS
2.01 BASIS OF DESIGN - ARCHITECTURAL CLASS WINDOWS

A. Provide products tested for compliance with AAMA/WDMA/CSA 101/I.S.2/A440 Class
AW with Performance Grade at least as high as specified design pressure.

B. Projected, Face of Sash Recessed From Face of Frame:
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1. Basis of Design:  YKK AP America Inc; YOW 350 T, enerGfacade, 3-1/2" deep
frame; project-in hopper:  www.ykkap.com.

C. Other Manufacturers:  Provide either the product identified as "Basis of Design" or an
equivalent product of one of the manufacturers listed below:
1. EFCO, a Pella Company:  www.efcocorp.com.
2. Wausau Window and Wall Systems:  www.wausauwindow.com.

D. Substitution Procedures: See Section 01 6000 - Product Requirements.
1. For any product not identified as "Basis of Design", submit information as specified

for substitutions.
2.02 WINDOWS

A. Aluminum Windows:  Extruded aluminum frame and sash, factory fabricated, factory
finished, with operating hardware, related flashings, and anchorage and attachment
devices.
1. Operable Units:  Double weatherstripped.
2. Provide units factory glazed.
3. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted

and secured; prepared to receive anchors; fasteners and attachments concealed from
view; reinforced as required for operating hardware and imposed loads.

4. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

5. Movement:  Accommodate movement between window and perimeter framing and
deflection of lintel, without damage to components or deterioration of seals.

6. System Internal Drainage:  Drain to the exterior by means of a weep drainage
network any water entering joints, condensation occurring in glazing channel, and
migrating moisture occurring within system.

7. Air Infiltration:  Limit air infiltration through assembly to 0.10 cu ft/min/sq ft of wall
area, measured at a specified differential pressure across assembly in accordance
with ASTM E283.

8. Water Infiltration Test Pressure Differential: 12 pounds per square foot.
9. Thermal Movement:  Design to resist thermal movement caused by 180 degrees F

surface temperature without buckling stress on glass, joint seal failure, damaging
loads on structural elements, damaging loads on fasteners, reduction in performance
or other detrimental effects.

10. Condensation Resistance Factor: 55 minimum.
11. Life Cycle Requirements:  No damage to fasteners, hardware parts or other

components that would render operable windows in operable and not reduction in air
and water infiltration resistance when tested according to AAMA 910.

B. Performance Requirements:
1. Air Infiltration Test Pressure Differential: 6.24 pounds per square inch.
2. Condensation Resistance Factor:  Measured in accordance with AAMA 1503.
3. Water Leakage:  None, when measured in accordance with ASTM E331 and E 547.
4. Air and Vapor Seal:  Maintain continuous air barrier and vapor retarder throughout

assembly.
5. System Internal Drainage:  Drain to the exterior by means of a weep drainage

network any water entering joints, condensation occurring in glazing channel, or
migrating moisture occurring within system.
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C. Inswinging Hopper Type:
1. Construction: Thermally broken.
2. Provide screens.
3. Glazing: Single; clear; transparent.
4. Exterior Finish: Superior performance organic coating.
5. Interior Finish: high performance organic coating.

2.03 COMPONENTS
A. Frames: 3-1/2 inch wide x 1-1/8 inch deep profile, of 0.125 inch thick section; thermally

broken with interior portion of frame insulated from exterior portion; flush glass stops of
snap-on type.

B. Glazing:  As specified in Section 08 8000.
C. Panning:  Traditional moulding profile:  YKK E9-8691 extruded aluminum at head and

jambs.
D. Simulated Divided Lites:  Extruded aluminum exterior profile: YKK E9-4052 with

between glass spacer and interior aluminum bar.
E. Interior Box Trim:  YKK E9-4557 clip angle with E9-4556 snap-on cover.
F. Subsill:  YKK subsill BE9-4927 with clip E9-4559 and flashing E9-4551.
G. Stool Trim:  YKK E9-9410 with E9-9412 cover.
H. Insect Screens: Extruded aluminum frame with mitered and reinforced corners; screen

mesh taut and secure to frame; secured to window with adjustable hardware allowing
screen removal without use of tools.
1. Hardware: Spring loaded steel pins; four per screen unit.
2. Screen Mesh:  Vinyl-coated fiberglass, window manufacturer's standard mesh.
3. Frame Finish:  Same as frame and sash.

I. Operable Sash Weatherstripping: Resilient plastic; permanently resilient, profiled to
achieve effective weather seal.

J. Fasteners: Stainless steel.
K. Glazing Materials:  As specified in Section 08 8000.
L. Sealant and Backing Materials:  As specified in Section 07 9005.

2.04 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.
B. Sheet Aluminum:   ASTM B209 (ASTM B209M), 5005 alloy, H12 or H14 temper.
C. Concealed Steel Items:  Profiled to suit mullion sections; galvanized in accordance with

ASTM A123/A123M.
2.05 HARDWARE

A. Sash lock: Lever handle with cam lock .
B. Operator: Lever action handle fitted to projecting sash arms with limit stops.
C. Projecting Sash Arms: Cadmium plated steel, friction pivot joints with nylon bearings,

removable pivot clips for cleaning.
D. Limit Stops:  Resilient rubber.
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2.06 FABRICATION
A. Fabricate components with smallest possible clearances and shim spacing around

perimeter of assembly that will enable window installation and dynamic movement of
perimeter seal.

B. Accurately fit and secure joints and corners.  Make joints flush, hairline, and
weatherproof.

C. Prepare components to receive anchor devices.
D. Arrange fasteners and attachments to ensure concealment from view.
E. Prepare components with internal reinforcement for operating hardware.
F. Provide steel internal reinforcement in mullions as required to meet loading requirements.
G. Provide internal drainage of glazing spaces to exterior through weep holes.
H. Double weatherstrip operable units.
I. Factory glaze window units.

2.07 FINISHES
A. Superior Performance Organic Coating System: AAMA 2605 multiple coat, thermally

cured polyvinylidene fluoride system; color as scheduled.
B. High Performance Organic Finish:  AAMA 2604;  multiple coats, thermally cured

fluoropolymer system; color as scheduled.
C. Touch-Up Primer for Galvanized Steel Surfaces: SSPC-Paint 20, zinc rich.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install windows in accordance with manufacturer's instructions.
B. Attach window frame and shims to perimeter opening to accommodate construction

tolerances and other irregularities.
C. Align window plumb and level, free of warp or twist.  Maintain dimensional tolerances

and alignment with adjacent work.
D. Install sill and sill flashings.  Turn up ends and edges; seal to adjacent work to form water

tight dam..
E. Provide thermal isolation where components penetrate or disrupt building insulation.

Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of
thermal barrier.

F. Install operating hardware not pre-installed by manufacturer.
G. Install glass  in accordance with requirements specified in Section 08 8000.
H. Install perimeter sealant in accordance with requirements specified in Section 07 9005.

3.02 TOLERANCES
A. Maximum Variation from Level or Plumb: 1/16 inches every 3 ft non-cumulative or 1/8

inches per 10 ft, whichever is less.
3.03 ADJUSTING

A. Adjust hardware for smooth operation and secure weathertight closure.



KCCS - Central Middle School Project   Capital School District
Project No. 1321

08 5113-6
ALUMINUM WINDOWS

3.04 CLEANING
A. Remove protective material from factory finished aluminum surfaces.
B. Wash surfaces by method recommended and acceptable to sealant and window

manufacturer; rinse and wipe surfaces clean.
C. Remove excess sealant by moderate use of mineral spirits or other solvent acceptable to

sealant and window manufacturer.
END OF SECTION
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SECTION 08 7100
DOOR HARDWARE

PART 1 - GENERAL
1.01 SUMMARY

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 1000, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. This Section includes commercial door hardware for the following:
1. Swinging doors.
2. Other doors to the extent indicated.

C. Door hardware includes, but is not necessarily limited to, the following:
1. Mechanical door hardware.
2. Cylinders specified for doors in other sections.

D. Related Sections:
1. Section 06 10 00 - Rough Carpentry.
2. Section 08 11 13 - Hollow Metal Doors and Frames.
3. Section 08 14 16 - Flush Wood Doors.
4. Section 08 41 13 - Aluminum-Framed Entrances and Storefronts.
5. Section 28 13 00 - Access Control.

E. Codes and References: Comply with the version year adopted by the Authority Having
Jurisdiction.
1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
2. ICC/IBC - International Building Code.
3. NFPA 80 - Fire Doors and Windows.
4. NFPA 101 - Life Safety Code.
5. NFPA 105 - Installation of Smoke Door Assemblies.
6. State Building Codes, Local Amendments.

F. Standards: All hardware specified herein shall comply with the following industry
standards:
1. ANSI/BHMA Certified Product Standards - A156 Series
2. UL10C - Positive Pressure Fire Tests of Door Assemblies

1.02 SUBMITTALS
A. Product Data: Manufacturer's product data sheets including installation details, material

descriptions, dimensions of individual components and profiles, operational descriptions
and finishes.

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing
fabrication and assembly of door hardware, as well as procedures and diagrams.
Coordinate the final Door Hardware Schedule with doors, frames, and related work to
ensure proper size, thickness, hand, function, and finish of door hardware.
1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence

and Format for the Hardware Schedule."
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2. Organization: Organize the Door Hardware Schedule into door hardware sets
indicating complete designations of every item required for each door or opening.
Organize door hardware sets in same order as in the Door Hardware Sets at the end
of Part 3. Submittals that do not follow the same format and order as the Door
Hardware Sets will be rejected and subject to resubmission.

3. Content: Include the following information:
a. Type, style, function, size, label, hand, and finish of each door hardware item.
b. Manufacturer of each item.
c. Fastenings and other pertinent information.
d. Location of door hardware set, cross-referenced to Drawings, both on floor

plans and in door and frame schedule.
e. Explanation of abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for door hardware.
g. Door and frame sizes and materials.

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible
date, particularly where approval of the Door Hardware Schedule must precede
fabrication of other work that is critical in the Project construction schedule. Include
Product Data, Samples, Shop Drawings of other work affected by door hardware, and
other information essential to the coordinated review of the Door Hardware
Schedule.

C. Keying Schedule: Prepared under the supervision of the Owner, separate schedule
detailing final keying instructions for locksets and cylinders in writing. Include keying
system explanation, door numbers, key set symbols, hardware set numbers and special
instructions. Owner to approve submitted keying schedule prior to the ordering of
permanent cylinders.

D. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance
manuals for each item comprising the complete door hardware installation in quantity as
required in Division 01, Closeout Submittals. The manual to include the name, address,
and contact information of the manufacturers providing the hardware and their nearest
service representatives. The final copies delivered after completion of the installation test
to include "as built" modifications made during installation, checkout, and acceptance.

E. Warranties and Maintenance: Special warranties and maintenance agreements specified in
this Section.

1.03 QUALITY ASSURANCE
A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of

documented experience in producing hardware and equipment similar to that indicated for
this Project and that have a proven record of successful in-service performance.

B. Installer Qualifications: Installers, trained by the primary product manufacturers, with a
minimum 3 years documented experience installing both standard and electrified builders
hardware similar in material, design, and extent to that indicated for this Project and
whose work has resulted in construction with a record of successful in-service
performance.

C. Door Hardware Supplier Qualifications: Experienced commercial door hardware
distributors with a minimum 5 years documented experience supplying both mechanical



and electromechanical hardware installations comparable in material, design, and extent to

that indicated for this Project. Supplier recognized as a factory direct distributor in good
standing by the manufacturers of the primary materials with a warehousing facility in
Project's vicinity. Supplier to have on staff a certified Architectural Hardware Consultant
(AHC) available during the course of the Work to consult with Contractor, Architect, and
Owner concerning both standard and electromechanical door hardware and keying.
1. Scheduling Responsibility: Preparation of door hardware and keying schedules.

D. Source Limitations: Obtain each type and variety of Door Hardware specified in this
Section from a single source, qualified supplier unless otherwise indicated.
1. Electrified modifications or enhancements made to a source manufacturer's product

line by a secondary or third party source will not be accepted.
2. Provide electromechanical door hardware from the same manufacturer as mechanical

door hardware, unless otherwise indicated.
E. Regulatory Requirements: Comply with NFPA 70, NFPA 80, NFPA 101 and ANSI

A117.1 requirements and guidelines as directed in the model building code including, but
not limited to, the following:
1. NFPA 70 "National Electrical Code", including electrical components, devices, and

accessories listed and labeled as defined in Article 100 by a testing agency
acceptable to authorities having jurisdiction, and marked for intended use.

2. Where indicated to comply with accessibility requirements, comply with Americans
with Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities
(ADAAG)," ANSI A117.1 as follows:
a. Handles, Pulls, Latches, Locks, and other Operating Devices: Shape that is easy

to grasp with one hand and does not require tight grasping, tight pinching, or
twisting of the wrist.

b. Door Closers: Comply with the following maximum opening-force requirements
indicated:
1) Interior Hinged Doors: 5 lbf applied perpendicular to door.
2) Fire Doors: Minimum opening force allowable by authorities having

jurisdiction.
c. Thresholds: Not more than 1/2 inch high. Bevel raised thresholds with a slope of

not more than 1:2.
3. NFPA 101: Comply with the following for means of egress doors:

a. Latches, Locks, and Exit Devices: Not more than 15 lbf to release the latch.
Locks shall not require the use of a key, tool, or special knowledge for
operation.

b. Thresholds: Not more than 1/2 inch high.
4. Fire-Rated Door Assemblies: Provide door hardware for assemblies complying with

NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to
authorities having jurisdiction, for fire ratings indicated, based on testing according
to NFPA 252 (neutral pressure at 40" above sill) or UL-10C.
a. Test Pressure: Positive pressure labeling.

F. Each unit to bear third party permanent label demonstrating compliance with the
referenced standards.
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G. Keying Conference: Conduct conference to comply with requirements in Division 01
Section "Project Meetings." Keying conference to incorporate the following criteria into
the final keying schedule document:
1. Function of building, purpose of each area and degree of security required.
2. Plans for existing and future key system expansion.
3. Requirements for key control storage and software.
4. Installation of permanent keys, cylinder cores and software.
5. Address and requirements for delivery of keys.

H. Pre-Submittal Conference: Conduct coordination conference in compliance with
requirements in Division 01 Section "Project Meetings" with attendance by
representatives of Supplier(s), Installer(s), and Contractor(s) to review proper methods
and the procedures for receiving, handling, and installing door hardware.
1. Prior to installation of door hardware, arrange for manufacturers' representatives to

hold a project specific training meeting to instruct the installing contractors'
personnel on the proper installation and adjustment of their respective products.
Product training to be attended by installers of door hardware (including
electromechanical hardware) for aluminum, hollow metal and wood doors. Training
will include the use of installation manuals, hardware schedules, templates and
physical product samples as required.

2. Inspect and discuss electrical roughing-in, power supply connections, and other
preparatory work performed by other trades.

3. Review sequence of operation narratives for each unique access controlled opening.
4. Review and finalize construction schedule and verify availability of materials.
5. Review the required inspecting, testing, commissioning, and demonstration

procedures.
I. At completion of installation, provide written documentation that components were

applied to manufacturer's instructions and recommendations and according to approved
schedule.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Inventory door hardware on receipt and provide secure lock-up and shelving for door

hardware delivered to Project site. Do not store electronic access control hardware,
software or accessories at Project site without prior authorization.

B. Tag each item or package separately with identification related to the final Door Hardware
Schedule, and include basic installation instructions with each item or package.

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials,
software and related accessories directly to Owner via registered mail or overnight
package service. Instructions for delivery to the Owner shall be established at the "Keying
Conference".

1.05 COORDINATION
A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and

other work specified to be factory prepared for installing standard and electrified
hardware. Check Shop Drawings of other work to confirm that adequate provisions are
made for locating and installing hardware to comply with indicated requirements.
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B. Door Hardware and Electrical Connections: Coordinate the layout and installation of
scheduled electrified door hardware and related access control equipment with required
connections to source power junction boxes, low voltage power supplies, detection and
monitoring hardware, and fire and detection alarm systems.

C. Door and Frame Preparation: Related Division 08 Sections (Steel, Aluminum and Wood)
doors and corresponding frames are to be prepared, reinforced and pre-wired (if
applicable) to receive the installation of the specified electrified, monitoring, signaling
and access control system hardware without additional in-field modifications.

1.06 WARRANTY
A. General Warranty: Reference Division 01, General Requirements. Special warranties

specified in this Article shall not deprive Owner of other rights Owner may have under
other provisions of the Contract Documents and shall be in addition to, and run concurrent
with, other warranties made by Contractor under requirements of the Contract Documents.

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or
replace components of standard and electrified door hardware that fails in materials or
workmanship within specified warranty period after final acceptance by the Owner.
Failures include, but are not limited to, the following:
1. Structural failures including excessive deflection, cracking, or breakage.
2. Faulty operation of the hardware.
3. Deterioration of metals, metal finishes, and other materials beyond normal

weathering.
4. Electrical component defects and failures within the systems operation.

C. Standard Warranty Period: One year from date of Substantial Completion, unless
otherwise indicated.

D. Special Warranty Periods:
1. Ten years for mortise locks and latches.
2. Five years for exit hardware.
3. Twenty five years for manual surface door closers.
4. Two years for electromechanical door hardware.

1.07 MAINTENANCE SERVICE
A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and

maintenance instructions as needed for Owner's continued adjustment, maintenance, and
removal and replacement of door hardware.

B. Continuing Service: Beginning at Substantial Completion, and running concurrent with
the specified warranty period, provide continuous (6) months full maintenance including
repair and replacement of worn or defective components, lubrication, cleaning, and
adjusting as required for proper door opening operation. Provide parts and supplies as
used in the manufacture and installation of original products.

PART 2 - PRODUCTS
2.01 SCHEDULED DOOR HARDWARE

A. General: Provide door hardware for each door to comply with requirements in Door
Hardware Sets and each referenced section that products are to be supplied under.
1. Designations: Requirements for quantity, item, size, finish or color, grade, function,

and other distinctive qualities of each type of door hardware are indicated in the
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Door Hardware Sets at the end of Part 3. Products are identified by using door hardware
designations, as follows:
a. Named Manufacturer's Products: Product designation and manufacturer are

listed for each door hardware type required for the purpose of establishing
requirements. Manufacturers' names are abbreviated in the Door Hardware
Schedule.

B. Substitutions: Requests for substitution and product approval for inclusive mechanical and
electromechanical door hardware in compliance with the specifications must be submitted
in writing and in accordance with the procedures and time frames outlined in Division 01,
Substitution Procedures. Approval of requests is at the discretion of the architect, owner,
and their designated consultants.

2.02 HANGING DEVICES
A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles as

specified in the Door Hardware Sets.
1. Quantity: Provide the following hinge quantity, unless otherwise indicated:

a. Two Hinges: For doors with heights up to 60 inches.
b. Three Hinges: For doors with heights 61 to 90 inches.
c. Four Hinges: For doors with heights 91 to 120 inches.
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for

every 30 inches of door height greater than 120 inches.
2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths

sized for door thickness and clearances required:
a. Widths up to 3'0”: 4-1/2” standard or heavy weight as specified.
b. Sizes from 3'1” to 4'0”: 5” standard or heavy weight as specified.

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following:
a. Exterior Doors: Heavy weight, non-ferrous, ball bearing hinges unless Hardware

Sets indicate standard weight.
b. Interior Doors: Standard weight, steel, ball bearing hinges unless Hardware Sets

indicate heavy weight.
4. Hinge Options: Comply with the following where indicated in the Hardware Sets or

on Drawings:
a. Non-removable Pins: Provide set screw in hinge barrel that, when tightened into

a groove in hinge pin, prevents removal of pin while door is closed; for the
following applications:
1) Out-swinging exterior doors.
2) Out-swinging access controlled doors.
3) Out-swinging lockable doors.

5. Acceptable Manufacturers:
a. Bommer Industries (BO).
b. Hager Companies (HA).
c. McKinney Products (MK).

B. Continuous Geared Hinges: ANSI/BHMA A156.26 certified continuous geared hinge with
minimum 0.120-inch thick extruded 6060 T6 aluminum alloy hinge leaves and a minimum
overall width of 4 inches. Hinges are non-handed, reversible and fabricated to template
screw locations. Provide concealed flush mount (with or without inset), full surface, or
half surface, in standard and heavy duty models, as specified in the Hardware Sets.
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Concealed continuous hinges to be U.L. listed for use on up to and including 90 minute rated
door installations and U.L. listed for windstorm components where applicable. Factory cut
hinges for door size and provide with removable service power transfer panel where
indicated at electrified openings.
1. Acceptable Manufacturers:

a. Bommer Industries (BO).
b. McKinney Products (MK).
c. Pemko Manufacturing (PE).

2.03 CYLINDERS AND KEYING
A. General: Cylinder manufacturer to have minimum (10) years experience designing

secured master key systems and have on record a published security keying system policy.
B. Source Limitations: Obtain each type of keyed cylinder and keys from the same source

manufacturer as locksets and exit devices, unless otherwise indicated.
1. Acceptable Manufacturers:

a. Stanley Best (BE).
b. No Substitution – Facility Standard

C. Cylinders: Original manufacturer cylinders complying with the following:
1. Mortise Type: Threaded cylinders with rings and straight- or clover-type cam.
2. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and

raised trim ring.
3. Bored-Lock Type: Cylinders with tailpieces to suit locks.
4. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to

be flush and be free spinning with matching finishes.
5. Keyway:  Match Facility Standard.

D. Permanent Cores: Manufacturer's standard; finish face to match lockset; complying with
the following:
1. Interchangeable Cores: Core insert, removable by use of a special key; usable with

other manufacturers' cylinders.
E. Keying System: Each type of lock and cylinders to be factory keyed. Conduct specified

"Keying Conference" to define and document keying system instructions and
requirements. Furnish factory cut, nickel-silver large bow permanently inscribed with a
visual key control number as directed by Owner. Incorporate decisions made in keying
conference, and as follows:
1. Existing System: Master key or grand master key locks to Owner's existing system.

F. Key Quantity: Provide the following minimum number of keys:
1. Top Master Key: One (1)
2. Change Keys per Cylinder: Two (2)
3. Master Keys (per Master Key Group): Two (2)
4. Grand Master Keys (per Grand Master Key Group): Two (2)
5. Construction Keys (where required): Ten (10)
6. Construction Control Keys (where required): Two (2)
7. Permanent Control Keys (where required): Two (2)

G. Construction Keying: Provide construction master keyed cylinders or temporary keyed
construction cores where specified. Provide construction master keys in quantity as
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required by project Contractor. Replace construction cores with permanent cores. Furnish
permanent cores for installation as directed under specified "Keying Conference".

H. Key Registration List: Provide keying transcript list to Owner's representative in the
proper format for importing into key control software.

2.04 MECHANICAL LOCKS AND LATCHING DEVICES
A. Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.13, Series 1000,

Operational Grade 1 certified mortise locksets furnished in the functions as specified in
the Hardware Sets. Locksets to be manufactured with a corrosion resistant, stamped 12
gauge minimum formed steel case and be field-reversible for handing without disassembly
of the lock body. Lockset trim (including knobs, levers, escutcheons, roses) to be the
product of a single manufacturer. Furnish with standard 2 3/4" backset, 3/4" throw
anti-friction stainless steel latchbolt, and a full 1" throw stainless steel bolt for deadbolt
functions.
1. Acceptable Manufacturers:

a. Corbin Russwin Hardware (RU) - ML2000 Series.
b. Sargent Manufacturing (SA) - (R)8200 Series.
c. Yale Locks and Hardware (YA) – 8800FL Series

B. Lock Trim Design: As specified in Hardware Sets.
2.05 LOCK AND LATCH STRIKES

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt,
with curved lip extended to protect frame, finished to match door hardware set, unless
otherwise indicated, and as follows:
1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended

by manufacturer.
2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated

for aluminum framing.
B. Standards: Comply with the following:

1. Strikes for Mortise Locks and Latches: BHMA A156.13.
2. Strikes for Bored Locks and Latches: BHMA A156.2.
3. Strikes for Auxiliary Deadlocks: BHMA A156.5.
4. Dustproof Strikes: BHMA A156.16.

2.06 CONVENTIONAL EXIT DEVICES
A. General Requirements: All exit devices specified herein shall meet or exceed the

following criteria:
1. At doors not requiring a fire rating, provide devices complying with NFPA 101 and

listed and labeled for "Panic Hardware" according to UL305. Provide proper
fasteners as required by manufacturer including sex nuts and bolts at openings
specified in the Hardware Sets.

2. Where exit devices are required on fire rated doors, provide devices complying with
NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices
with the proper fasteners for installation as tested and listed by UL. Consult
manufacturer's catalog and template book for specific requirements.
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3. Except on fire rated doors, provide exit devices with hex key dogging device to hold
the pushbar and latch in a retracted position. Provide optional keyed cylinder
dogging on devices where specified in Hardware Sets.

4. Devices must fit flat against the door face with no gap that permits unauthorized
dogging of the push bar.  The addition of filler strips is not acceptable except in any
case where the door light extends behind the device as in a full glass configuration.

5. Flush End Caps: Provide heavy weight impact resistant flush end caps made of
architectural metal in the same finish as the devices as in the Hardware Sets. Plastic
end caps will not be acceptable.

6. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's
heavy duty trim with cold forged escutcheons, beveled edges, and four threaded
studs for thru-bolts.
a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs

to match that of the specified locksets. Provided free-wheeling type trim where
indicated.

b. Where function of exit device requires a cylinder, provide an interchangeable
core type keyed cylinder (Rim or Mortise) as specified in Hardware Sets.

7. Vertical Rod Exit Devices: Provide and install interior surface and concealed vertical
rod exit devices as Less Bottom Rod (LBR) unless otherwise indicated.

8. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in
Hardware Sets, provide devices designed for maximum 2” wide stiles.

9. Dummy Push Bar: Nonfunctioning push bar matching functional push bar.
10. Rail Sizing: Provide exit device rails factory sized for proper door width application.

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1
certified panic and fire exit hardware devices furnished in the functions specified in the
Hardware Sets. Mounting rails to be formed from smooth stainless steel, brass or bronze
architectural materials no less than 0.072" thick, with push rails a minimum of 0.062"
thickness. Painted or aluminum metal rails are not acceptable. Exit device latch to be
investment cast stainless steel, pullman type, with deadlock feature.
1. Acceptable Manufacturers:

a. Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series.
b. Sargent Manufacturing (SA) - 80 Series.
c. Yale Locks and Hardware (YA) - 7000 Series.

2.07 DOOR CLOSERS
A. All door closers specified herein shall meet or exceed the following criteria:

1. General: Door closers to be from one manufacturer, matching in design and style,
with the same type door preparations and templates regardless of application or
spring size. Closers to be non-handed with full sized covers including installation
and adjusting information on inside of cover.

2. Standards: Closers to comply with UL-10C and UBC 7-2 for Positive Pressure Fire
Test and be U.L. listed for use of fire rated doors.

3. Cycle Testing:  Provide closers which have surpassed 15 million cycles in a test
witnessed and verified by UL.

4. Size of Units: Comply with manufacturer's written recommendations for sizing of
door closers depending on size of door, exposure to weather, and anticipated
frequency of use. Where closers are indicated for doors required to be accessible to
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the physically handicapped, provide units complying with ANSI ICC/A117.1 provisions
for door opening force and delayed action closing.

5. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated
in Hardware Sets.
a. Where closers are indicated to have mechanical dead-stop, provide heavy duty

arms and brackets with an integral positive stop.
b. Where closers are indicated to have mechanical hold open, provide heavy duty

units with an additional built-in mechanical holder assembly designed to hold
open against normal wind and traffic conditions. Holder to be manually
selectable to on-off position.

c. Where closers are indicated to have a cushion-type stop, provide heavy duty
arms and brackets with spring stop mechanism to cushion door when opened to
maximum degree.

d. Closers shall not be installed on exterior or corridor side of doors; where
possible install closers on door for optimum aesthetics. Provide drop plates or
other accessories as required for proper mounting.

6. Closer Accessories: Provide door closer accessories including custom templates,
special mounting brackets, spacers and drop plates, and through-bolt or security type
fasteners as specified in the door Hardware Sets.

B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 surface
mounted, heavy duty door closers with complete spring power adjustment, sizes 1 thru 6;
and fully operational adjustable according to door size, frequency of use, and opening
force. Closers to be rack and pinion type, one piece cast iron or aluminum alloy body
construction, with adjustable backcheck and separate non-critical valves for closing sweep
and latch speed control. Provide non-handed units and high impact, non-corrosive plastic
covers standard.
1. Acceptable Manufacturers:

a. Corbin Russwin Hardware (RU) - DC8000 Series.
b. Norton Door Controls (NO) - 7500 Series.
c. Yale Locks and Hardware (YA) - 4400 Series.

C. C. Door Closers, Surface Mounted (Unitrol): ANSI/BHMA 156.4, Grade 1 certified
surface mounted, heavy duty door closers with complete spring power adjustment, sizes 1
thru 6; and fully operational adjustable according to door size, frequency of use, and
opening force. Unitrol arms to have door stop mechanism to absorb dead stop shock on
arm and top hinge. Hold-open arms to have a spring loaded mechanism in addition to
shock absorber assembly. Arms to be provided with rigid steel main arm and secondary
arm lengths proportional to the door width.
1. Acceptable Manufacturers:

a. Corbin Russwin Hardware (RU) - Unitrol DC8000 Series.
b. Norton Door Controls (NO) - Unitrol 7500 Series.
c. Yale Locks and Hardware (YA) - Unitrol 4400 Series.

2.08 ARCHITECTURAL TRIM
A. Door Protective Trim

1. General: Door protective trim units to be of type and design as specified below or in
the Hardware Sets.
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2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than
door width (LDW) on stop side and not more than 1" less than door width on pull
side. Coordinate and provide proper width and height as required where conflicting
hardware dictates. Height to be as specified in the Hardware Sets.

3. Metal Protection Plates: ANSI/BHMA A156.6 certified metal protection plates (kick,
armor, or mop), beveled on four edges (B4E), fabricated from the following.
a. Stainless Steel: 050-inch thick, with countersunk screw holes (CSK).

4. Fasteners: Provide manufacturer's designated fastener type as specified in the
Hardware Sets.

5. Metal Door Edging: Door protection edging fabricated from a minimum .050-inch
thick metal sheet, formed into an angle or "U" cap shapes, surface or mortised
mounted onto edge of door. Provide appropriate leg overlap to account for protection
plates as required. Height to be as specified in the Hardware Sets.

6. Acceptable Manufacturers:
a. Hiawatha, Inc. (HI).
b. Rockwood Manufacturing (RO).
c. Trimco (TC).

2.09 ARCHITECTURAL SEALS
A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as

specified below or in the Hardware Sets. Provide continuous weatherstrip gasketing on
exterior doors and provide smoke, light, or sound gasketing on interior doors where
indicated. At exterior applications provide non-corrosive fasteners and elsewhere where
indicated.

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and
labeled by a testing and inspecting agency acceptable to authorities having jurisdiction,
for smoke control ratings indicated, based on testing according to UL 1784.
1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.

C. Fire Labeled Gasketing: :Assemblies complying with NFPA 80 that are listed and labeled
by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire
ratings indicated, based on testing according to UL-10C.
1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure

Fire Tests of Door Assemblies, and UBC 7-2, Fire Tests of Door Assemblies.
D. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are

easily replaceable and readily available from stocks maintained by manufacturer.
E. Acceptable Manufacturers:

1. Pemko Manufacturing (PE).
2. Reese Enterprises, Inc. (RS).
3. Zero International (ZE).

2.10 FABRICATION
A. Fasteners: Provide door hardware manufactured to comply with published templates

generally prepared for machine, wood, and sheet metal screws. Provide screws according
to manufacturers recognized installation standards for application intended.
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2.11 FINISHES
A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware

finishes complying with ANSI/BHMA A156.18, including coordination with traditional
U.S. finishes indicated by certain manufacturers for their products.

B. Provide quality of finish, including thickness of plating or coating (if any), composition,
hardness, and other qualities complying with manufacturer's standards, but in no case less
than specified by referenced standards for the applicable units of hardware.

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine scheduled openings, with Installer present, for compliance with requirements for
installation tolerances, labeled fire door assembly construction, wall and floor
construction, and other conditions affecting performance.

B. Notify architect of any discrepancies or conflicts between the door schedule, door types,
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have
been resolved in writing.

3.02 PREPARATION
A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.
B. Wood Doors: Comply with ANSI/DHI A115-W series.

3.03 INSTALLATION
A. Install each item of mechanical and electromechanical hardware and access control

equipment to comply with manufacturer's written instructions and according to
specifications.
1. Installers are to be trained and certified by the manufacturer on the proper

installation and adjustment of fire, life safety, and security products including:
hanging devices; locking devices; closing devices; and seals.

B. Mounting Heights: Mount door hardware units at heights indicated in following
applicable publications, unless specifically indicated or required to comply with
governing regulations:
1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural

Hardware for Standard Steel Doors and Frames."
2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware

for Wood Flush Doors."
3. Where indicated to comply with accessibility requirements, comply with ANSI

A117.1 "Accessibility Guidelines for Buildings and Facilities."
4. Provide blocking in drywall partitions where wall stops or other wall mounted

hardware is located.
C. Retrofitting: Install door hardware to comply with manufacturer's published templates and

written instructions. Where cutting and fitting are required to install door hardware onto
or into surfaces that are later to be painted or finished in another way, coordinate removal,
storage, and reinstallation of surface protective trim units with finishing work specified in
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Division 9 Sections. Do not install surface-mounted items until finishes have been completed
on substrates involved.

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant
complying with requirements specified in Division 7 Section "Joint Sealants."

E. Storage: Provide a secure lock up for hardware delivered to the project but not yet
installed. Control the handling and installation of hardware items so that the completion of
the work will not be delayed by hardware losses before and after installation.

3.04 FIELD QUALITY CONTROL
A. Field Inspection: Supplier will perform a final inspection of installed door hardware and

state in report whether work complies with or deviates from requirements, including
whether door hardware is properly installed, operating and adjusted.

3.05 ADJUSTING
A. Initial Adjustment: Adjust and check each operating item of door hardware and each door

to ensure proper operation or function of every unit. Replace units that cannot be adjusted
to operate as intended. Adjust door control devices to compensate for final operation of
heating and ventilating equipment and to comply with referenced accessibility
requirements.

3.06 CLEANING AND PROTECTION
A. Protect all hardware stored on construction site in a covered and dry place. Protect

exposed hardware installed on doors during the construction phase. Install any and all
hardware at the latest possible time frame.

B. Clean adjacent surfaces soiled by door hardware installation.
C. Clean operating items as necessary to restore proper finish. and provide final protection

and maintain conditions that ensure door hardware is without damage or deterioration at
time of owner occupancy.

3.07 DEMONSTRATION
A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and

electromechanical door hardware.
3.08 DOOR HARDWARE SCHEDULE

A. The hardware sets represent the design intent and direction of the owner and architect.
They are a guideline only and should not be considered a detailed hardware schedule.
Discrepancies, conflicting hardware and missing items should be brought to the attention
of the architect with corrections made prior to the bidding process. Omitted items not
included in a hardware set should be scheduled with the appropriate additional hardware
required for proper application and functionality.

B. Manufacturer’s Abbreviations:
1. MK - McKinney
2. SA - Sargent
3. BE - Stanley Security Solutions Inc (BE)
4. 4. NO - Norton
5. 5. RO - Rockwood
6. 6. PE - Pemko
7. 7. SU - Securitron
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3.09 HARDWARE SCHEDULE
SET NO. 1.0

 DOORS: 006

2 CONTINUOUS HINGE MCK-25HD X LAR CL MK
1 REMOVABLE MULLION L980S PC SA
1 EXIT DEVICE (RIM,

NIGHTLATCH)
16 8804 LC US32D SA

1 EXIT DEVICE (EXIT ONLY) 16 8810 LC US32D SA
3 MORTISE CYLINDER 1E-74 X LENGTH / CAM AS

REQUIRED
626 BE

1 RIM CYLINDER 12E-72 626 BE
1 CYLINDER 980C1 SA
2 PULL RM201 MTG-TYPE 12XHD US32D RO
2 DOOR CLOSER UNI7500 7788 689 NO
2 KICK PLATE K1050 10" HIGH 4BE CSK US32D RO
1 THRESHOLD 2005AT X LAR MSES25SS PE
2 SWEEP 3452CNB X LAR PE
2 ASTRIGAL 29324CNB X DOOR HEIGHT PE
2 POSITION SWITCH DPS-M-BK SU

 NOTES: PERIMETER GASKET BY FRAME MANUFACTURER.
SET NO. 2.0

 DOORS: 001, 002

3 HINGE (HEAVY WEIGHT) T4A3786 US26D MK
1 EXIT DEVICE (RIM,

PASSAGE)
8815 ETL US32D SA

1 DOOR CLOSER PR7500 689 NO
1 KICK PLATE K1050 10" HIGH 4BE CSK US32D RO
1 DOOR STOP 409 US32D RO

SET NO. 3.0
 DOORS: : 010, 010A

3 HINGE TA2714 US26D MK
1 STOREROOM LOCK 8204 LNL LC US26D SA
1 MORTISE CYLINDER 1E-74 X LENGTH / CAM AS

REQUIRED
626 BE

1 DOOR STOP 409 US32D RO

SET NO. 4.0
 DOORS: 009

3 HINGE TA2714 US26D MK



1 STOREROOM LOCK 8204 LNL LC US26D SA
1 MORTISE CYLINDER 1E-74 X LENGTH / CAM AS

REQUIRED
626 BE

1 DOOR CLOSER 7500 689 NO
1 KICK PLATE K1050 10" HIGH 4BE CSK US32D RO
1 DOOR STOP 409 US32D RO

SET NO. 5.0
 DOORS: 004, 008

3 HINGE TA2714 US26D MK
1 STOREROOM LOCK 8204 LNL LC US26D SA
1 MORTISE CYLINDER 1E-74 X LENGTH / CAM AS

REQUIRED
626 BE

1 DOOR CLOSER CPS7500 689 NO
1 KICK PLATE K1050 10" HIGH 4BE CSK US32D RO

SET NO. 6.0
 DOORS: 606

3 HINGE TA2714 NRP US26D MK
1 CLASSROOM LOCK 8237 LNL LC US26D SA
1 MORTISE CYLINDER 1E-74 X LENGTH / CAM AS

REQUIRED
626 BE

1 DOOR CLOSER 7500 689 NO
1 KICK PLATE K1050 10" HIGH 4BE CSK US32D RO
1 DOOR STOP 409 US32D RO

SET NO. 7.0
 DOORS: 003, 005, 007

3 HINGE (HEAVY WEIGHT) T4A3786 US26D MK
1 CLASSROOM SECURITY

LOCK
8238 LNL LC US26D SA

2 MORTISE CYLINDER 1E-74 X LENGTH / CAM AS
REQUIRED

626 BE

1 DOOR CLOSER 7500 689 NO
1 KICK PLATE K1050 10" HIGH 4BE CSK US32D RO
1 DOOR STOP 409 US32D RO

SET NO. 8.0
 DOORS: 014

3 HINGE TA2714 US26D MK



1 PRIVACY SET 8265 LNL US26D SA
1 DOOR CLOSER 7500 689 NO
1 KICK PLATE K1050 10" HIGH 4BE CSK US32D RO
1 DOOR STOP 409 US32D RO

3.10 SET NO 9.0
3.11 DOORS:013

3 HINGE TA2714 US26D MK
1 PRIVACY SET 8265 LNL US26D SA
1 SURFACE OVERHEAD STOP 10-X36 630 RF
1 DOOR CLOSER 7500 7786OH 689 NO
2 KICK PLATE K1050 10" HIGH 4BE CSK US32D RO

3.12
END OF SECTION
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SECTION 08 8000
GLAZING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Glass.
C. Glazing compounds and accessories.

1.02 RELATED REQUIREMENTS
A. Section 08 1113 - Hollow Metal Doors and Frames:  Glazed doors and borrowed lites.
B. Section 08 5113 - Aluminum Windows:  Glazed windows.

1.03 REFERENCE STANDARDS
A. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,

Setting Blocks, and Spacers; 2005 (Reapproved 2011).
B. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2011.
C. ASTM C1036 - Standard Specification for Flat Glass; 2011e1.
D. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat

Glass; 2012.
E. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass; 2009e1.
F. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings;

2012a.
G. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and

Evaluation; 2010.
H. GANA (SM) - GANA Sealant Manual; Glass Association of North America; 2008.
I. SIGMA TM-3000 - Glazing Guidelines for Sealed Insulating Glass Units; Sealed

Insulating Glass Manufacturers Association; 2004.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work
of this section; require attendance by all affected installers.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data on Glass Types:  Provide structural, physical and environmental

characteristics, size limitations, special handling or installation requirements.
C. Product Data on Glazing Compounds:  Provide chemical, functional, and environmental

characteristics, limitations, special application requirements.  Identify available colors.
D. Samples:  Submit two samples 12 x 12 inch in size of glass and plastic units, showing

coloration and design.
E. Samples:  Submit 3 inch long bead of glazing sealant, color as selected.
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F. Manufacturer's Certificate:  Certify that Type 1 and Type 2 glass meets or exceeds
specified requirements.

1.06 QUALITY ASSURANCE
A. Perform Work in accordance with FGMA Sealant Manual and SIGMA TM-3000 Glazing

Guidelines for glazing installation methods. 
1.07 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 50 degrees F.
B. Maintain minimum ambient temperature before, during and 24 hours after installation of

glazing compounds.
1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Sealed Insulating Glass Units:  Provide a five (5) year warranty to include coverage for

seal failure, interpane dusting or misting, including replacement of failed units.
C. Laminated Glass:  Provide a five (5) year warranty to include coverage for delamination,

including replacement of failed units.
PART 2  PRODUCTS
2.01 GLAZING TYPES

A. Type G1 - Sealed Insulating Glass Units:  Vision glazing, low-E.
1. Application(s): All exterior glazing unless otherwise indicated.
2. Substitutions: Refer to Section 01 6000 - Product Requirements.

a. Other products of the basis of design manufacturer and products of other
manufacturers will be considered provided the overall performance is within the
specified range(s) and the overall appearance is not significantly different from
that of the specified product.

b. Architect's decision on substitutions is final.
3. Between-lite space filled with air.
4. Thermal Resistance (U-Value): 0.29 winter/0.28 summer, nominal.
5. Total Solar Heat Gain Coefficient: 0.38, nominal.
6. Total Visible Light Transmittance: 68 percent, minimum.
7. Outboard Lite: Laminated float glass, 1/4 inch thick, minimum.

a. Tint and Coating: Clear with SunGuard SN 68 on #2 surface.
8. Inboard Lite: Fully tempered float glass, 1/4 inch thick.

a. Tint: None (clear).
9. Basis of Design:  Guardian Industries Corp:  www.sunguardglass.com.  Subject to

compliance with requirements, provide comparable products by one of the following:
a. PPG Industries, Inc.
b. AGC Flat Glass North America, Inc.
c. Pilkington North America Inc.

10. Total Thickness: 1 inch.
B. Type G5 - Single Vision Glazing:

1. Applications: All interior glazing unless otherwise indicated.
2. Type: Fully tempered float glass.
3. Tint: Clear.
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4. Thickness: 1/4 inch.
5. Glazing Method: Gasket glazing.

2.02 EXTERIOR GLAZING ASSEMBLIES
A. Structural Design Criteria:  Select type and thickness to withstand dead loads and wind

loads acting normal to plane of glass at design pressures calculated in accordance with
International Building code.
1. Use the procedure specified in ASTM E1300 to determine glass type and thickness.
2. Limit glass deflection to 1/200 or flexure limit of glass, whichever is less, with full

recovery of glazing materials.
3. Thicknesses listed are minimum.

2.03 GLASS MATERIALS
A. Float Glass:  All glazing is to be float glass unless otherwise indicated.

1. Annealed Type:  ASTM C1036, Type I, transparent flat, Class 1 clear, Quality Q3
(glazing select).

2. Heat-Strengthened and Fully Tempered Types:  ASTM C1048.
3. Tinted Types:  Color and performance characteristics as indicated.
4. Thicknesses:  As indicated; for exterior glazing comply with specified requirements

for wind load design regardless of specified thickness.
B. Laminated Glass:  Float glass laminated in accordance with ASTM C1172.

1. Plastic Interlayer: 0.060 inch thick, minimum.
2. Where fully tempered is specified or required, provide glass that has been tempered

by the tong-less horizontal method.
2.04 SEALED INSULATING GLASS UNITS

A. Sealed Insulating Glass Units:  Types as indicated.
1. Durability:  Certified by an independent testing agency to comply with ASTM

E2190.
2. Edge Spacers: Aluminum, mitered and spigoted corners.
3. Edge Seal: Glass to elastomer.
4. Purge interpane space with dry hermetic air.

2.05 GLAZING COMPOUNDS
A. Silicone Sealant :  Single component; neutral curing; capable of water immersion without

loss of properties; non-bleeding, non-staining; ASTM C 920, Type S, Grade NS, Class 25,
Uses M, A, and G;  cured Shore A hardness of 15 to 25; color as selected.

2.06 GLAZING ACCESSORIES
A. Setting Blocks:  Neoprene, 80 to 90 Shore A durometer hardness, ASTM C864 Option I.

Length of 0.1 inch for each square foot of glazing or minimum 4 inch x width of glazing
rabbet space minus 1/16 inch x height to suit glazing method and pane weight and area.

B. Spacer Shims: Neoprene, 50 to 60 Shore A durometer hardness, ASTM C 864 Option I.
Minimum 3 inch long x one half the height of the glazing stop x thickness to suit
application, self adhesive on one face.

C. Glazing Tape:  Preformed butyl compound with integral resilient tube spacing device; 10
to 15 Shore A durometer hardness; coiled on release paper; ____x____ inch size; black
color.
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1. Manufacturers:
a. Pecora Corporation:  www.pecora.com.
b. Tremco Global Sealants:  www.tremcosealants.com.
c. Substitutions: Refer to Section 01 6000 - Product Requirements.

D. Glazing Gaskets:  Resilient silicone extruded shape to suit glazing channel retaining slot;
ASTM C864 Option I; black color.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that openings for glazing are correctly sized and within tolerance.
B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that

may impede moisture movement, weeps are clear, and ready to receive glazing.
3.02 INSTALLATION - EXTERIOR/INTERIOR DRY METHOD (GASKET GLAZING)

A. Place setting blocks at 1/4 points with edge block no more than 6 inches from corners.
B. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on

gasket to attain full contact.
C. Install removable stops without displacing glazing gasket; exert pressure for full

continuous contact.
3.03 INSTALLATION - INTERIOR WET/DRY METHOD (TAPE AND SEALANT)

A. Cut glazing tape to length and install against permanent stops, projecting 1/16 inch (1.6
mm) above sight line.

B. Place setting blocks at 1/4 points with edge block no more than 6 inches from corners.
C. Rest glazing on setting blocks and push against tape to ensure full contact at perimeter of

pane or unit.
D. Install removable stops, spacer shims inserted between glazing and applied stops at 24

inch intervals, 1/4 inch below sight line.
E. Fill gaps between pane and applied stop with butyl type sealant to depth equal to bite on

glazing, to uniform and level line.
F. Trim protruding tape edge.

3.04 CLEANING
A. Remove glazing materials from finish surfaces.
B. Remove labels after Work is complete.
C. Clean glass and adjacent surfaces.

END OF SECTION
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SECTION 09 0561
COMMON WORK RESULTS FOR FLOORING PREPARATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. This section applies to all floors identified in the contract documents as to receive the
following types of floor coverings:
1. Resilient tile and sheet.

C. Preparation of existing concrete floor slabs for installation of floor coverings.
D. Testing of concrete floor slabs for moisture and pH.

1.02 REFERENCES
A. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic

Cement Mortars (Using 2-in. or (50-mm) Cube Specimens); 2012.
B. ASTM C472 - Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters

and Gypsum Concrete; 1999 (Reapproved 2009).
C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient

Flooring; 2011.
D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of

Concrete Subfloor Using Anhydrous Calcium Chloride; 2011.
E. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete

Floor Slabs Using in situ Probes; 2011.
1.03 SUBMITTALS

A. Floor Covering and Adhesive Manufacturers' Product Literature: For each specific
combination of substrate, floor covering, and adhesive to be used; showing:
1. Moisture and pH limits and test methods.
2. Manufacturer's required bond/compatibility test procedure.

B. Testing Agency's Report:  Include:
1. Description of areas tested; include floor plans and photographs if helpful.
2. Summary of conditions encountered.
3. Moisture and pH test reports.
4. Copies of specified test methods.
5. Recommendations for remediation of unsatisfactory surfaces.
6. Submit report to Architect.
7. Submit report not more than two business days after conclusion of testing.

C. Adhesive Bond and Compatibility Test Report.
D. Remedial Materials Product Data:  Manufacturer's published data on each product to be

used for remediation.
1. Manufacturer's qualification statement.
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2. Test reports indicating compliance with specified performance requirements,
performed by nationally recognized independent testing agency.

3. Manufacturer's installation instructions.
1.04 QUALITY ASSURANCE

A. Moisture and pH testing shall be performed by an independent testing agency employed
and paid by Contractor.

B. Testing Agency Qualifications:  Independent testing agency experienced in the types of
testing specified.
1. Submit evidence of experience consisting of at least 3 test reports of the type

required, with project Owner's project contact information.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, handle, and protect products in accordance with manufacturer’s
instructions and recommendations.

B. Deliver materials in manufacturer’s packaging; include installation instructions.
C. Keep materials from freezing.

1.06 FIELD CONDITIONS
A. Maintain ambient temperature in spaces where concrete testing is being performed, and

for at least 48 hours prior to testing, at not less than 65 degrees F or more than 85 degrees
F.

B. Maintain relative humidity in spaces where concrete testing is being performed, and for at
least 48 hours prior to testing, at not less than 40 percent and not more than 60 percent.

PART 2  PRODUCTS
2.01 MATERIALS

A. Patching Compound:  Floor covering manufacturer's recommended product, suitable for
conditions, and compatible with adhesive and floor covering.  In the absence of any
recommendation from flooring manufacturer, provide a product with the following
characteristics:
1. Cementitious moisture-, mildew-, and alkali-resistant compound, compatible with

floor, floor covering, and floor covering adhesive, and capable of being feathered to
nothing at edges.

2. Latex or polyvinyl acetate additions are permitted; gypsum content is prohibited.
3. Compressive Strength:  3000 psi, minimum, after 28 days, when tested in accordance

with ASTM C109/C109M or ASTM C472, whichever is appropriate.
B. Alternate Flooring Adhesive:  Floor covering manufacturer's recommended product,

suitable for the moisture and pH conditions present; low-VOC.  In the absence of any
recommendation from flooring manufacturer, provide a product recommended by
adhesive manufacturer as suitable for substrate and floor covering and for conditions
present.

C. Remedial Floor Coating:  Single- or multi-layer coating or coating/overlay combination
intended by its manufacturer to resist water vapor transmission to degree sufficient to
meet flooring manufacturer's emission limits, resistant to the level of pH found, and
suitable for adhesion of flooring without further treatment.
1. Thickness: 1/8 inch, maximum.
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2. If testing agency recommends any particular products, use one of those.
PART 3  EXECUTION
3.01 CONCRETE SLAB PREPARATION

A. Perform following operations in the order indicated:
1. Preliminary cleaning.
2. Moisture vapor emission tests; 3 tests in the first 1000 square feet and one test in

each additional 1000 square feet, unless otherwise indicated or required by flooring
manufacturer.

3. Internal relative humidity tests; in same locations as moisture vapor emission tests,
unless otherwise indicated.

4. pH tests; in same locations as moisture vapor emission tests, unless otherwise
indicated.

5. Specified remediation, if required.
6. Patching, smoothing, and leveling, as required.
7. Other preparation specified.
8. Adhesive bond and compatibility test.
9. Protection.

B. Remediations:
1. Active Water Leaks or Continuing Moisture Migration to Surface of Slab:  Correct

this condition before doing any other remediation; re-test after correction.
2. Excessive Moisture Emission or Relative Humidity:  If an adhesive that is resistant

to the level of moisture present is available and acceptable to flooring manufacturer,
use that adhesive for installation of the flooring; if not, apply remedial floor coating
over entire suspect floor area.

3. Excessive pH:  If remedial floor coating is necessary to address excessive moisture,
no additional remediation is required; if not, if an adhesive that is resistant to the
level present is available and acceptable to the flooring manufacturer, use that
adhesive for installation of the flooring; otherwise, apply a skim coat of specified
patching compound over entire suspect floor area.

3.02 PRELIMINARY CLEANING
A. Clean floors of dust, solvents, paint, wax, oil, grease, asphalt, residual adhesive, adhesive

removers, film-forming curing compounds, sealing compounds, alkaline salts, excessive
laitance, mold, mildew, and other materials that might prevent adhesive bond.

B. Do not use solvents or other chemicals for cleaning.
3.03 MOISTURE VAPOR EMISSION TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced
test method or this specification, comply with the manufacturer's requirements.

B. Where this specification conflicts with the referenced test method, comply with the
requirements of this section.

C. Test in accordance with ASTM F1869 and as follows.
D. Plastic sheet test and mat bond test may not be substituted for the specified ASTM test

method, as those methods do not quantify the moisture content sufficiently.
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E. In the event that test values exceed floor covering manufacturer's limits, perform
remediation as indicated.  In the absence of manufacturer limits, perform remediation if
test values exceed 3 pounds per 1000 square feet per 24 hours.

F. Report:  Report the information required by the test method.
3.04 INTERNAL RELATIVE HUMIDITY TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced
test method or this specification, comply with the manufacturer's requirements.

B. Where this specification conflicts with the referenced test method, comply with the
requirements of this section.

C. Test in accordance with ASTM F2170 Procedure A and as follows.
D. Testing with electrical impedance or resistance apparatus may not be substituted for the

specified ASTM test method, as the values determined are not comparable to the ASTM
test values and do not quantify the moisture content sufficiently.

E. In the event that test values exceed floor covering manufacturer's limits, perform
remediation as indicated.  In the absence of manufacturer limits, perform remediation if
any test value exceeds 75 percent relative humidity.

F. Report:  Report the information required by the test method.
3.05 PH TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced
test method or this specification, comply with the manufacturer's requirements.

B. Note:  This procedure is the equivalent of that described in ASTM F710, repeated here for
the Contractor's convenience.

C. Use a wide range pH paper, its associated chart, and distilled or deionized water.
D. Place several drops of water on a clean surface of concrete, forming a puddle

approximately 1 inch in diameter.  Allow the puddle to set for approximately 60 seconds,
then dip the pH paper into the water, remove it, and compare immediately to chart to
determine pH reading.

E. In the event that test values exceed floor covering manufacturer's limits, perform
remediation as indicated.  In the absence of manufacturer limits, perform remediation if
any test value is over 10.

3.06 PREPARATION
A. See individual floor covering section(s) for additional requirements.
B. Comply with requirements and recommendations of floor covering manufacturer.
C. Fill and smooth surface cracks, grooves, depressions, control joints and other non-moving

joints, and other irregularities with patching compound.
D. Do not fill expansion joints, isolation joints, or other moving joints.

3.07 ADHESIVE BOND AND COMPATIBILITY TESTING
A. Comply with requirements and recommendations of floor covering manufacturer.

3.08 APPLICATION OF REMEDIAL FLOOR COATING
A. Comply with requirements and recommendations of coating manufacturer.
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3.09 PROTECTION
A. Cover prepared floors with building paper or other durable covering.

END OF SECTION
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SECTION 09 2116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 1000, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Metal stud wall framing.
C. Metal channel ceiling framing.
D. Gypsum wallboard.
E. Joint treatment and accessories.

1.02 RELATED REQUIREMENTS
A. Section 05 4000 - BPD - Cold-Formed Metal Framing:  Exterior wind-load-bearing metal

stud framing.
1.03 REFERENCE STANDARDS

A. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for
Finishing Gypsum Board; 2012.

B. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2013.
C. ASTM C754 - Standard Specification for Installation of Steel Framing Members to

Receive Screw-Attached Gypsum Panel Products; 2011.
D. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board;

2011.
E. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of

Gypsum Panel Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to
0.112 in. (2.84 mm) in Thickness; 2011.

F. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel
Studs; 2007 (Reapproved 2013).

G. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and
Gypsum Veneer Base; 2010a.

H. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2013.
I. ASTM C1629/C1629 - Standard Classification for Abuse-Resistant Nondecorated Interior

Gypsum Panel Products and Fiber-Reinforced Cement Panels; 2006 (Reapproved 2011).
J. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface

of Interior Coatings in an Environmental Chamber; 2012.
K. GA-216 - Application and Finishing of Gypsum Board; Gypsum Association; 2013.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Provide data on metal framing, gypsum board, accessories, and joint
finishing system.

C. Product Data:  Provide manufacturer's data on partition head to structure connectors,
showing compliance with requirements.

D. Test Reports:  For all stud framing products that do not comply with ASTM C645 or C
754, provide independent laboratory reports showing maximum stud heights at required
spacings and deflections.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing gypsum board application

and finishing.
B. Copies of Documents at Site:  Maintain at the project site a copy of each referenced

document that prescribes execution requirements.
PART 2  PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
1. See PART 3 for finishing requirements.

2.02 METAL FRAMING MATERIALS
A. Manufacturers - Metal Framing, Connectors, and Accessories:

1. Clarkwestern Dietrich Building Systems LLC:  www.clarkdietrich.com.
2. Marino:  www.marinoware.com.
3. Phillips Manufacturing Company:  www.phillipsmfg.com.

B. Non-Loadbearing Framing System Components:  ASTM C645; galvanized sheet steel, of
size and properties necessary to comply with ASTM C754 for the spacing indicated, with
maximum deflection of wall framing of L/360 at 7.5 psf.
1. Exception:  The minimum metal thickness and section properties requirements of

ASTM C 645 are waived provided steel of 40 ksi minimum yield strength is used, the
metal is continuously dimpled, the effective thickness is at least twice the base metal
thickness, and maximum stud heights are determined by testing in accordance with
ASTM E 72 using assemblies specified by ASTM C 754.

2. Studs:  "C" shaped with flat or formed webs 20 gage minimum.
3. Runners:  U shaped, sized to match studs.
4. Ceiling Channels:  C shaped.
5. Furring:  Hat-shaped sections, minimum depth of 7/8 inch.

C. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.
D. Partition Head To Structure Connections:  Provide track fastened to structure with legs of

sufficient length to accommodate deflection, for friction fit of studs cut short and braced
with continuous bridging both sides.

2.03 BOARD MATERIALS
A. Manufacturers - Gypsum-Based Board:

1. CertainTeed Corporation:  www.certainteed.com.
2. Georgia-Pacific Gypsum:  www.gpgypsum.com.
3. Lafarge North America Inc:  www.lafargenorthamerica.com.
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4. National Gypsum Company:  www.nationalgypsum.com.
5. USG Corporation:  www.usg.com.
6. Substitutions: See Section 01 6000 - Product Requirements.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

a. Mold-resistant board is required at all locations.
3. At Assemblies Indicated with Fire-Rating:  Use type required by indicated tested

assembly; if no tested assembly is indicated, use Type X board, UL or WH listed.
4. Thickness: 

a. Vertical Surfaces: 5/8 inch.
b. Ceilings: 5/8 inch.
c. Multi-Layer Assemblies:  Thicknesses as indicated on drawings.

C. Impact-Rated Wallboard: Tested to Level 3 soft-body and hard-body impact in accordance
with ASTM C 1629.
1. Application: Up to 8 feet above finish floor in areas scheduled to receive gypsum

board.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Paper-Faced Type:  Gypsum wallboard as defined in ASTM C1396/C1396M.
4. Type:  Fire-resistance rated Type X, UL or WH listed.
5. Thickness: 5/8 inch
6. Edges:  Tapered.
7. Products:

a. National Gypsum Company; Gold Bond Hi-Impact Brand XP Wallboard.
b. Substitutions: See Section 01 6000 - Product Requirements.

D. Ceiling Board: Special sag-resistant gypsum ceiling board as defined in ASTM
C1396/C1396M; sizes to minimize joints in place; ends square cut.
1. Application: Ceilings, unless otherwise indicated.
2. Thickness: 5/8 inch.
3. Edges: Tapered.

2.04 ACCESSORIES
A. Finishing Accessories: ASTM C1047, galvanized steel, rolled zinc, or rigid plastic, unless

otherwise indicated.
1. Types:  As detailed or required for finished appearance.
2. Special Shapes:  In addition to conventional cornerbead and control joints, provide

L-bead at exposed panel edges.
B. Joint Materials:  ASTM C475 and as recommended by gypsum board manufacturer for

project conditions.
1. Tape: 2 inch wide, coated glass fiber tape for joints and cornersin wet areas.
2. Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise

indicated.
3. Powder-type vinyl-based joint compound.
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C. High Build Drywall Surfacer: Vinyl acrylic latex-based coating for spray application,
designed to take the place of skim coating and separate paint primer in achieving Level 5
finish.

D. Screws for Attachment to Steel Members Less Than 0.03 inch In Thickness, to Wood
Members, and to Gypsum Board:  ASTM C1002; self-piercing tapping type;
cadmium-plated for exterior locations.

E. Screws for Attachment to Steel Members From 0.033 to 0.112 inch in Thickness:  ASTM
C954; steel drill screws for application of gypsum board to loadbearing steel studs.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
3.02 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.
B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.

1. Level ceiling system to a tolerance of 1/1200.
2. Laterally brace entire suspension system.
3. Install bracing as required at exterior locations to resist wind uplift.

C. Studs:  Space studs as indicated.
1. Extend partition framing to structure in typical conditions, 6 inches above ceiling at

perimeter wall conditions and as indicated.
2. Partitions Terminating at Structure:  Attach extended leg top runner to structure,

maintain clearance between top of studs and structure, and brace both flanges of
studs with continuous bridging.

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using
not less than double studs at jambs. 

3.03 BOARD  INSTALLATION
A. Comply with ASTM C 840, GA-216, and manufacturer's instructions. Install to minimize

butt end joints, especially in highly visible locations.
3.04 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and as
indicated.

B. Corner Beads:  Install at external corners, using longest practical lengths. 
C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials and as

indicated.
3.05 JOINT TREATMENT

A. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:
1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless

otherwise indicated.
2. Level 5:  Walls and ceilings to receive semi-gloss or gloss paint finish and other

areas specifically indicated.
3. Level 1: Fire rated wall areas above finished ceilings, whether or not accessible in

the completed construction.
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4. Level 0:  Temporary partitions and surfaces indicated to be finished in later stage of
project.

B. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.

C. Where Level 5 finish is indicated, spray apply high build drywall surfacer over entire
surface after joints have been properly treated; achieve a flat and tool mark-free finish.

END OF SECTION
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SECTION 09 3000
TILING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Tile for floor applications.
C. Solid surface thresholds.
D. Trim.

1.02 REFERENCE STANDARDS
A. ANSI A108 Series/A118 Series/A136.1 - American National Standard Specifications for

the Installation of Ceramic Tile (Compendium); 2013.1.
B. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic

Tile in the Wet-Set Method, with Portland Cement Mortar; 2013.1.
C. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic

Tile on a Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex Portland
Cement Mortar; 2013.1.

D. ANSI A108.1c - Specifications for Contractors Option:  Installation of Ceramic Tile in the
Wet-Set Method with Portland Cement Mortar or Installation of Ceramic Tile on a Cured
Portland Cement Mortar Bed with Dry-Set or Latex Portland Cement; 2013.1.

E. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic
Tile with Organic Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive; 2013.1.

F. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic
Tile with Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar; 2013.1.

G. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic
Tile with Chemical Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy; 2013.1.

H. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic
Tile with Chemical Resistant Furan Resin Mortar and Grout; 2013.1.

I. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic
Tile with Modified Epoxy Emulsion Mortar/Grout; 2013.1.

J. ANSI A108.10 - American National Standard Specifications for Installation of Grout in
Tilework; 2013.1.

K. ANSI A108.11 - American National Standard for Interior Installation of Cementitious
Backer Units; 2013.1.

L. ANSI A108.12 - American National Standard for Installation of Ceramic Tile with EGP
(Exterior glue plywood) Latex-Portland Cement Mortar; 2013.1.

M. ANSI A108.13 - American National Standard for Installation of Load Bearing, Bonded,
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone; 2013.1.
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N. ANSI A118.4 - American National Standard Specifications for Latex-Portland Cement
Mortar; 2013.1.

O. ANSI A118.7 - American National Standard Specifications for Polymer Modified Cement
Grouts for Tile Installation; 2013.1.

P. ANSI A137.1 - American National Standard Specifications for Ceramic Tile; 2012.
Q. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2013.1.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.

Include instructions for using grouts and adhesives.
C. Samples:  Mount tile and apply grout on two plywood panels, minimum 24 x24 inches in

size illustrating pattern, color variations, and grout joint size variations.
D. Maintenance Data:  Include recommended cleaning methods, cleaning materials, stain

removal methods, and polishes and waxes.
1.04 QUALITY ASSURANCE

A. Maintain one copy of The Tile Council of North America Handbook and ANSI A108
Series/A118 Series on site.

B. Installer Qualifications:  Company specializing in performing tile installation, with
minimum of 5 years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Protect adhesives from freezing or overheating in accordance with manufacturer's

instructions.
1.06 FIELD CONDITIONS

A. Do not install solvent-based products in an unventilated environment.
B. Maintain ambient and substrate temperature of 50 degrees F during installation of mortar

materials.
PART 2  PRODUCTS
2.01 TILE

A. Manufacturers: All products by the same manufacturer.
1. Dal-Tile Corporation:  www.daltile.com.
2. Substitutions: See Section 01 6000 - Product Requirements.

B. Paver and Wall Tile : ANSI A137.1, and as follows:
1. Continental Slate manufactured by Daltile or approved equivalent product.
2. Size and Shape: 18 x 18 inch  for floor installation.
3. Thickness: 5/16 inch
4. Face: Plain.
5. Surface Finish: Unglazed.
6. Floor Pattern: As shown.
7. Colors: As scheduled.
8. Trim Units:  Matching bullnose and cove base shapes in sizes coordinated with field

tile.
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2.02 TRIM AND ACCESSORIES
A.  Trim: Porcelian, style and dimensions to match field tile, for setting using tile mortar or

adhesive.
1. Applications:  Use in the following locations:

a. Open edges of wall tile: Bullnose
b. Wall corners, inside: Jointed.
c. Floor to wall joints: Cove base.

2. Manufacturer:  Same as field tile.
B. Thresholds:  Solid surface material, color as scheduled, honed finish; 4 inches wide by

full width of wall or frame opening; 3/4 inch thick; profile as detailed with radiused
corners on top side; without holes, cracks, or open seams
1. Material: So;lid surface:  Grade B or C.
2. Applications:  Provide at the following locations:

a. At doorways where tile terminates.
b. At open edges of floor tile where adjacent finish is a different height.

2.03 SETTING MATERIALS
A. Latex-Portland Cement Mortar Bond Coat:  ANSI A118.4.

1. Application(s):  Use this type of bond coat where indicated and where no other type
of bond coat is indicated.

2. Products:
a. Custom Building Products; MegaLite:  www.custombuildingproducts.com.
b. LATICRETE International, Inc; LATICRETE 254 Platinum:

www.laticrete.com.
c. Merkrete, by Parex USA, Inc; Merkrete 720 Marble Pro:  www.merkrete.com.
d. ProSpec, an Oldcastle brand; Permalastic System:  www.prospec.com.
e. Substitutions: See Section 01 6000 - Product Requirements.

2.04 MORTAR MATERIALS
A. Mortar Bond Coat Materials for Thin-Set Installations:

1. Latex-Portland Cement type:  ANSI A118.4.
2.05 GROUTS

A. Polymer Modified Grout:  ANSI A118.7 polymer modified cement grout.
1. Applications:  Use this type of grout where indicated and where no other type of

grout is indicated.
2. Use sanded grout for joints 1/8 inch wide and larger; use unsanded grout for joints

less than 1/8 inch wide.
3. Color(s):  As selected by Architect from manufacturer's full line.

B. Grout Sealant:  Manufacturer's standard product for sealing grout joints that does not
change color or appearance of grout.
1. Products:

a. Bonsal, W. R., Company; Grout Sealer.
b. Bostik; CeramaSeal Grout Sealer.
c. C-Cure; Penetrating Sealer 978.
d. MAPEI Corporation; KER 003, Silicone Spray Sealer for Cementitious Tile

Grout.
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e. Summitville Tiles, Inc.; SL-15, Invisible Seal Penetrating Grout and Tile Sealer.
f. TEC Specialty Products Inc.; TA-256 Penetrating Silicone Grout Sealer.”

2.06 MEDIUM-BED MATERIALS
A. Cementitious self-leveling underlayment:

1. Polymer-modified, self-leveling Portland cement-based underlayment.
2. Product: Ardex TL 1000 manufactured by ARDEX Americas, 400 Ardex Park Drive,

Aliquippa, Pennsylvania 15001
3. Primer: Ardex P51.
4. Cementitious bond coat: ANSI A118.6 or better.
5. Concrete Floor Slab Crack Isolation Membrane:  Material complying with ANSI

A118.12; not intended as waterproofing.
a. Thickness:  20 mils, maximum.
b. Crack Resistance:  No failure at 1/16 inch gap, minimum.
c. Providing compliance with performance requirements and manufacturer's

installation requirements, the following trowel applied crack prevention
membrane is approved:
1) RedGard Waterproofing and Crack Prevention Membrane manufactured by

Custom Building Products.
2) LATICRETE International, Inc; LATICRETE Blue 92 Anti-Fracture

Membrane:  www.laticrete.com.
3) Merkrete, by Parex USA, Inc.; Merkrete Fracture Guard 5000:

www.merkrete.com.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that
type of work and are ready to receive tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type
of work, are dust-free, and are ready to receive tile.

C. Verify that sub-floor surfaces are dust-free and free of substances that could impair
bonding of setting materials to sub-floor surfaces.

D. Verify that concrete sub-floor surfaces are ready for tile installation by testing for
moisture emission rate and alkalinity; obtain instructions if test results are not within
limits recommended by tile manufacturer and setting materials manufacturer.

E. Verify that required floor-mounted utilities are in correct location.
3.02 PREPARATION

A. Protect surrounding work from damage.
B. Vacuum clean surfaces and damp clean.
C. Seal substrate surface cracks with filler. 

3.03 INSTALLATION - GENERAL
A. Install tile and thresholds and grout in accordance with applicable requirements of ANSI

A108.1 through A108.13, manufacturer's instructions, and The Tile Council of North
America Handbook recommendations.



Capital School District KCCS - Central Middle School Project
  Project No. 1321

TILING
09 3000-5

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.
C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and

bases neatly. Align floor joints.
D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.

Make grout joints without voids, cracks, excess mortar or excess grout, or too little grout.
E. Form internal angles square and external angles bullnosed.
F. Install non-ceramic trim in accordance with manufacturer's instructions.
G. Sound tile after setting.  Replace hollow sounding units.
H. Keep expansion joints free of adhesive or grout. Apply sealant to joints.
I. Prior to grouting, allow installation to completely cure; minimum of 48 hours.
J. Grout tile joints. 
K. Apply sealant to junction of tile and dissimilar materials and junction of dissimilar planes.

3.04 INSTALLATION - FLOORS - THIN-SET METHODS
A. Over interior concrete substrates, install in accordance with The Tile Council of North

America Handbook Method F205A, Above-ground Concrete with cementitious
Self-leveling underlayment and Ceramic Tile grout, unless otherwise indicated.
1. Use uncoupling membrane under all tile unless other underlayment is indicated.

3.05 GROUTING
A. Follow grout manufacturer's recommendations as to grouting procedures and precautions.
B. Remove all grout haze, observing both tile and grout manufacturer's recommendations as

to use of acid and chemical cleaners.
C. Rinse tile work thoroughly with clean water before and after chemical cleaners.
D. Polish surface of tile work with soft cloth.

3.06 PROTECTION, CLEANING AND GROUT SEALING
A. Do not permit traffic over finished floor surface for 4 days after installation.
B. Apply to clean, completed tile walls and floors a protective coat of neutral cleaner

solution, 1 part cleaner to 1 part water.
C. Cover tile floors with heavy-duty, non-staining construction paper, masked in place.
D. Prior to final acceptance of tile work, remove paper and rinse protective coat of neutral

cleaner from all the surfaces.
E. Clean tile and grout surfaces.
F. Apply grout sealant according to manufacturer's directions.

END OF SECTION
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SECTION 09 5100
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Suspended metal grid ceiling system.
C. Acoustical units.

1.02 REFERENCE STANDARDS
A. ASTM C635 - Standard Specification for the Manufacture, Performance, and Testing of

Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2007.
B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension

Systems for Acoustical Tile and Lay-in Panels; 2008.
C. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems

for Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions;
2011.

D. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2008e1.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,
sufficient heat is provided, dust generating activities have terminated, and overhead work
is completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate grid layout and related dimensioning, junctions with other

ceiling finishes, and mechanical and electrical items installed in the ceiling.
C. Product Data:  Provide data on suspension system components and acoustical units.
D. Samples:  Submit two samples 6 x 6 inch in size illustrating material and finish of

acoustical units.
E. Samples:  Submit two samples each, 6 inches long, of suspension system main runner,

cross runner, and perimeter molding.
F. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter

conditions requiring special attention.
1.05 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40
percent prior to, during, and after acoustical unit installation.
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PART 2  PRODUCTS
2.01 ACOUSTICAL UNITS

A. Manufacturers:
1. Basis of Design: Armstrong World Industries, Inc:  www.armstrong.com.
2. CertainTeed Corporation:  www.certainteed.com.
3. USG:  www.usg.com.
4. Substitutions: See Section 01 6000 - Product Requirements.

B. Acoustical Units - General:  ASTM E1264, Class A.
C. Acoustical Panels Type 1: fissured faced mineral fiber, ASTM E1264 Type IV, with the

following characteristics:
1. Size: 24 x 24 inches.
2. Thickness: 5/8 inches.
3. Composition: Wet felted.
4. Edge: Square.
5. Surface Color: White.
6. Product: Fissured by Armstrong.
7. Suspension System: Exposed grid Type 1.

D.  Acoustical Panels Type 2: Perforated scrubbable vinyl film faced glass fiber, ASTM
E1264 Type XII, with the following characteristics:
1. Size: 24 x 24 inches.
2. Thickness: 5/8  inches.
3. NRC Range: 0.70 as specified in ASTM E1264.
4. Edge: Square.
5. Surface Color: White.
6. Product: Pebble by Armstrong.
7. Suspension System: Exposed grid Type 1.

2.02 SUSPENSION SYSTEM(S)
A. Manufacturers:

1. Armstrong World Industries, Inc:  www.armstrong.com.
2. USG:  www.usg.com.
3. Substitutions: See Section 01 6000 - Product Requirements.

B. Suspension Systems - General: ASTM C635; die cut and interlocking components, with
stabilizer bars, clips, splices, and perimeter moldings as required.

C. Exposed Steel Suspension System Type 1:  Formed steel, commercial quality cold rolled;
intermediate-duty.
1. Profile: Tee; 15/16 inch wide face.
2. Construction: Double web.
3. Finish: White painted.
4. Product: Prelude XL by Armstrong.

2.03 ACCESSORIES
A. Support Channels and Hangers: Galvanized steel; size and type to suit application,

seismic requirements, and ceiling system flatness requirement specified.
B. Perimeter Moldings:  Same material and finish as grid.
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1. At Exposed Grid:  Provide L-shaped molding for mounting at same elevation as face
of grid.

C. Touch-up Paint:  Type and color to match acoustical and grid units.
PART 3  EXECUTION
3.01 INSTALLATION - SUSPENSION SYSTEM

A. Install suspension system in accordance with ASTM C636/C636M, ASTM E580/E580M,
and manufacturer's instructions and as supplemented in this section.

B. Rigidly secure system, including integral mechanical and electrical components, for
maximum deflection of 1:360.

C. Install after major above-ceiling work is complete.  Coordinate the location of hangers
with other work.

D. Hang suspension system independent of walls, columns, ducts, pipes and conduit.  Where
carrying members are spliced, avoid visible displacement of face plane of adjacent
members.

E. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the
nearest affected hangers and related carrying channels to span the extra distance.

F. Do not support components on main runners or cross runners if weight causes total dead
load to exceed deflection capability.

G. Support fixture loads using supplementary hangers located within 6 inches of each corner,
or support components independently.

H. Do not eccentrically load system or induce rotation of runners.
I. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions

with other interruptions.
1. Use longest practical lengths.
2. Overlap and rivet corners.

3.02 INSTALLATION - ACOUSTICAL UNITS
A. Install acoustical units in accordance with manufacturer's instructions.
B. Fit acoustical units in place, free from damaged edges or other defects detrimental to

appearance and function.
C. Fit border trim neatly against abutting surfaces.
D. Install units after above-ceiling work is complete.
E. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.
F. Cutting Acoustical Units:

1. Make field cut edges of same profile as factory edges.
3.03 TOLERANCES

A. Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet.
B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads: 2

degrees.
END OF SECTION
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SECTION 09 6500
RESILIENT FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 1000, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Resilient tile flooring.
C. Resilient base.
D. Resilient stair accessories.
E. Installation accessories.

1.02 RELATED REQUIREMENTS
A. Section 09 0561 - Common Work Results for Flooring Preparation:   Independent agency

testing of concrete slabs, cleaning, and preparation.
1.03 REFERENCE STANDARDS

A. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems
Using a Radiant Heat Energy Source; 2010e1.

B. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient
Flooring; 2011.

C. ASTM F1066 - Standard Specification for Vinyl Composition Floor Tile; 2004
(Reapproved 2010)e1.

D. ASTM F1861 - Standard Specification for Resilient Wall Base; 2008 (Reapproved 2012).
E. BAAQMD 8-51 - Bay Area Air Quality Management District Regulation 8, Rule 51,

Adhesive and Sealant Products; www.baaqmd.gov; 2002.
F. CAL (CHPS LEM) - Low-Emitting Materials Product List; California Collaborative for

High Performance Schools (CHPS); current edition at www.chps.net/.
G. GEI (SCH) - GREENGUARD "Children and Schools" Certified Products;

GREENGUARD Environmental Institute; current listings at www.greenguard.org.
H. RFCI (RWP) - Recommended Work Practices for Removal of Resilient Floor Coverings;

Resilient Floor Covering Institute; October 2011.
I. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current

edition; www.aqmd.gov.
J. SCS (CPD) - SCS Certified Products; Scientific Certification Systems; current listings at

www.scscertified.com.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; including sizes, patterns and colors available; and installation instructions.
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C. Selection Samples:  Submit manufacturer's complete set of color samples for Architect's
initial selection.

D. Verification Samples:  Submit two samples, 12 x 12 inch in size illustrating color and
pattern for each resilient flooring product specified.

E. Certification:  Prior to installation of flooring, submit written certification by flooring
manufacturer and adhesive manufacturer that condition of sub-floor is acceptable.

1.05 FIELD CONDITIONS
A. Maintain temperature in storage area between 55 degrees F and 90 degrees F.
B. Store materials for not less than 48 hours prior to installation in area of installation at a

temperature of 70 degrees F to achieve temperature stability.  Thereafter, maintain
conditions above 55 degrees F.

PART 2  PRODUCTS
2.01 TILE FLOORING

A. Vinyl Composition Tile: Homogeneous, with color extending throughout thickness, and:
1. Minimum Requirements:  Comply with ASTM F1066, of Class corresponding to

type specified.
2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested

in accordance with ASTM E 648.
3. Size: 12 x 12 inch.
4. VOC Content:  Certified as Low Emission by one of the following :

a. GreenGuard Children and Schools; www.greenguard.org.
b. SCS Floorscore; www.scscertified.com.
c. Product listing in the CHPS Low-Emitting Materials Product List at;

www.chps.net/manual/lem_table.htm. 
5. Thickness: 0.125 inch.
6. Pattern: Mottled.
7. Manufacturers:

a. Mannington Mills, Inc; Product Essentials:  www.mannington.com.
b. Substitutions: See Section 01 6000 - Product Requirements.

2.02 STAIR COVERING
A. Stair Treads: Rubber; full width and depth of stair tread in one piece; tapered thickness;

nosing  not less than 1-5/8 inch deep.
1. Nominal Thickness: 0.1875 inch.
2. Nosing: ADA compliant.
3. Style:  Hammered texture with contrasting color abrasive grit strips full width.
4. Color: Solid.
5. Manufacturers:

a. Burke Flooring:  www.burkemercer.com.
b. Johnsonite, a Tarkett Company:  www.johnsonite.com.
c. Roppe Corp:  www.roppe.com.
d. Substitutions: See Section 01 6000 - Product Requirements.

B. Stair Risers:  Full height and width of tread in one piece, matching treads in material and
color:
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1. Thickness: 0.080 inch.
2. Manufacturers:

a. Burke Flooring:  www.burkemercer.com.
b. Johnsonite, a Tarkett Company:  www.johnsonite.com.
c. Roppe Corp:  www.roppe.com.
d. Substitutions: See Section 01 6000 - Product Requirements.

2.03 RESILIENT BASE
A. Resilient Base:  ASTM F1861, Type TS rubber, vulcanized thermoset; top set Style B,

Cove, and as follows:
1. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested

in accordance with ASTM E 648.
2. Height: 4 inch.
3. Thickness: 0.125 inch thick.
4. Finish: Satin.
5. Length:  Roll.
6. Color: Color as selected from manufacturer's standards.
7. Manufacturers:

a. Burke Flooring:  www.burkemercer.com.
b. Johnsonite, a Tarkett Company:  www.johnsonite.com.
c. Roppe Corp:  www.roppe.com.
d. Substitutions: See Section 01 6000 - Product Requirements.

2.04 ACCESSORIES
A. Subfloor Filler: White premix latex; type recommended by adhesive material

manufacturer.
B. Primers, Adhesives, and Seaming Materials:  Waterproof; types recommended by flooring

manufacturer.
1. Provide only products having lower volatile organic compound (VOC) content than

required by the more stringent of the South Coast Air Quality Management District
Rule No.1168 and the Bay Area Air Quality Management District Regulation 8, Rule
51.

C. Moldings, Transition and Edge Strips: manufactured by Johnsonite, Inc.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of
cracks that might telegraph through flooring, clean, dry, and free of curing compounds,
surface hardeners, and other chemicals that might interfere with bonding of flooring to
substrate.

B. Cementitious Sub-floor Surfaces:  Verify that substrates are dry enough and ready for
resilient flooring installation by testing for moisture and pH.
1. Test in accordance with Section 09 0561.
2. Obtain instructions if test results are not within limits recommended by resilient

flooring manufacturer and adhesive materials manufacturer.
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3.02 PREPARATION
A. Remove existing resilient flooring and flooring adhesives; follow the recommendations of

RFCI Recommended Work Practices for Removal of Resilient Floor Coverings.
B. Prepare floor substrates as recommended by flooring and adhesive manufacturers.
C. Remove sub-floor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other

defects with sub-floor filler to achieve smooth, flat, hard surface.
D. Prohibit traffic until filler is cured.
E. Apply primer as required to prevent "bleed-through" or interference with adhesion by

substances that cannot be removed. 
3.03 INSTALLATION

A. Starting installation constitutes acceptance of sub-floor conditions.
B. Install in accordance with manufacturer's instructions.
C. Spread only enough adhesive to permit installation of materials before initial set.
D. Fit joints tightly.
E. Set flooring in place, press with heavy roller to attain full adhesion.
F. Where type of floor finish, pattern, or color are different on opposite sides of door,

terminate flooring under centerline of door.
G. Install edge strips at unprotected or exposed edges, where flooring terminates, and where

indicated.
H. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to

produce tight joints.
3.04 TILE FLOORING

A. Mix tile from container to ensure shade variations are consistent when tile is placed,
unless manufacturer's instructions say otherwise.

B. Lay flooring with joints and seams parallel to building lines to produce symmetrical tile
pattern.

C. Install tile to monolithic pattern.  Allow minimum 1/2 full size tile width at room or area
perimeter.

3.05 RESILIENT BASE
A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches between

joints.
B. Miter internal corners.  At external corners, 'V' cut back of base strip to 2/3 of its

thickness and fold.
C. Install base on solid backing.  Bond tightly to wall and floor surfaces.
D. Scribe and fit to door frames and other interruptions.

3.06 STAIR COVERINGS
A. Install stair coverings in one piece for full width and depth of tread.
B. Adhere over entire surface.  Fit accurately and securely.
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3.07 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer's instructions.

3.08 PROTECTION
A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 09 9000
PAINTS AND COATINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 1000, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Surface preparation.
C. Field application of paints.
D. Surfaces to be finished are indicated in this section and on the Drawings.

1.02 RELATED REQUIREMENTS
A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 05 5000 - Metal Fabrications:  Shop-primed items.
C. Section 05 5100 - Metal Stairs:  Shop-primed items.

1.03 REFERENCE STANDARDS
A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for

Architectural Coatings; U.S. Environmental Protection Agency; current edition.
B. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and

Decorators Association; current edition, www.paintinfo.com.
C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual;

Master Painters and Decorators Association; 2004.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide complete list of all products to be used, with the following

information for each:
1. Manufacturer's name, product name and/or catalog number, and general product

category (e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include

description of each system (copy of relevant MPI Manual page is acceptable).
C. Certification:  By manufacturer that all paints and coatings comply with VOC limits

specified.
D. Samples:  Submit one paper "drop" samples, 8-1/2 by 11 inches in size, illustrating colors

selected for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.

1.05 QUALITY ASSURANCE
A. Applicator Qualifications:  Company specializing in performing the work of this section

with minimum 5 years experience.
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B. Material Safety Data Sheets:  At project site maintain file of MSDS sheets for each
product used; become familiar with and follow manufacturer's stated application and
safety requirements.

1.06 MOCK-UP
A. See Section 01 4000 - Quality Requirements, for general requirements for mock-up.
B. Provide wall panel, 8 feet long by 10 feet wide, illustrating coating color, texture, and

finish.
C. Locate where directed.
D. Mock-up may remain as part of the Work.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number,

brand code, coverage, surface preparation, drying time, cleanup requirements, color
designation, and instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum
of 90 degrees F, in ventilated area, and as required by manufacturer's instructions.

1.08 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the

temperature ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including

testing of substrates, moisture in substrates, and humidity and temperature limitations.
C. Do not apply exterior coatings during rain or snow, or when relative humidity is outside

the humidity ranges required by the paint product manufacturer.
D. Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors; 50

degrees F for exterior; unless required otherwise by manufacturer's instructions.
E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

1.09 EXTRA MATERIALS
A. See Section 01 6000 - Product Requirements, for additional provisions.
B. Supply 1 gallon of each color; store where directed.
C. Label each container with color in addition to the manufacturer's label.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Provide all paint and coating products used in any individual system from the same
manufacturer.

B. Provide all paint and coating products from the same manufacturer to the greatest extent
possible.

C. In the event that a single manufacturer cannot provide all specified products, minor
exceptions will be permitted provided approval by Architect is obtained using the
specified procedures for substitutions.

D. Paints:  Acceptable manufacturers are limited to the following:
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1. Benjamin Moore & Co:  www.benjaminmoore.com.
2. Sherwin-Williams: www.sherwin-williams.com.
3. Glidden Professional: www.gliddenprofessional.com.

E. Substitutions: See Section 01 6000 - Product Requirements.
2.02 MATERIALS - GENERAL

A. Volatile Organic Compound (VOC) Content:
1. Provide coatings that comply with the most stringent requirements specified in the

following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission

Standards for Architectural Coatings.
b. Ozone Transport Commission (OTC) Model Rule, Architectural, Industrial, and

Maintenance Coatings; www.otcair.org; specifically:
1) Opaque, Flat: 50 g/L, maximum.
2) Opaque, Nonflat: 150 g/L, maximum.
3) Opaque, High Gloss: 250 g/L, maximum.
4) Varnishes: 350 g/L, maximum.

c. Architectural coatings VOC limits of State in which the project is located.
2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR

59, Subpart D (EPA Method 24), exclusive of colorants added to a tint base and
water added at project site; or other method acceptable to authorities having
jurisdiction.

B. Paints and Coatings: Provide products listed in Master Painters Institute Approved
Product List, current edition available at www.paintinfo.com, for specified MPI
Categories, except as otherwise indicated.
1. Provide ready mixed paints and coatings .
2. Provide materials that are compatible with one another and the substrates indicated

under conditions of service and application, as demonstrated by manufacturer based
on testing and field experience.

2.03 PAINT SYSTEMS
A. Provide Premium Grade systems (2 top coats) as defined in MPI Architectural Painting

Specification Manual, except as otherwise indicated.
B. Provide colors as directed by Architect.

1. Allow for minimum of five colors for each system, unless otherwise indicated,
without additional cost to Owner.

2. Extend colors to surface edges; colors may change at any edge as directed by
Architect.

2.04 EXTERIOR PAINT SYSTEMS
A. SYSTEM E-1:

1. Substrate: Hollow metal door frames:
2. Finish:  Gloss.
3. Manufacturers and Products:

a. Sherwin Williams:
1) 1st Coat: DTM Acrylic Primer/Finish, B66W1
2) 2nd Coat:DTM Acrylic Gloss Coating, B66W100
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3) 3rd Coat: DTM Acrylic Gloss Coating, B66W100
b. Benjamin Moore:

1) 1st Coat: Moorcraft Super Spec DTM Alkyd Satin, Z163
2) 2nd Coat:Moorcraft Super Spec Urethane Gloss Enamel, Z22
3) 3rd Coat: Moorcraft Super Spec Urethane Gloss Enamel, Z22

c. Glidden Professional:
1) 1st Coat: DEVGUARD 4360 Low VOC Universal Primer
2) 2nd Coat:DEVGUARD 4309 Rust Preventative Gloss Enamel
3) 3rd Coat: DEVGUARD 4309 Rust Preventative Gloss Enamel

B. SYSTEM E-2:
1. Substrate: Galvanized Metal, Not Chromate Passivated:
2. Applications include but are not limited to railings, lintels and bollards.
3. Manufacturers and Products:

a. Sherwin Williams:
1) 1st Coat:S-W Pro Industrial Pro-Cryl® Primer, B66-310 Series
2) 2nd Coat:S-W ProMar® 200 Latex Semi-Gloss, B31W2200 Series
3) 3rd Coat:S-W ProMar® 200 Latex Semi-Gloss, B31W2200 Series

b. Benjamin Moore:
1) 1st Coat: Moore P04 Super Spec HP Acrylic Metal Primer
2) 2nd Coat:Moore N096 MoorGlo Acrylic Semi-Gloss House Paint
3) 3rd Coat:Moore N096 MoorGlo Acrylic Semi-Gloss House Paint

c. Glidden Professional:
1) 1st Coat: Devoe Coatings DEVFLEX Direct-to-Metal 4020 primer
2) 2nd Coat: Glidden Professional Fortis 450 6407 topcoat
3) 3rd Coat: Glidden Professional Fortis 450 6407 topcoat

2.05 INTERIOR PAINT SYSTEMS
A. SYSTEM I-1:

1. Substrate: Concrete Masonry Units
2. Manufacturers and Products:

a. Sherwin Williams:
1) 1st Coat:S-W PrepRite® Block Filler, B25W25
2) 2nd Coat:S-W ProMar® 200 Latex Semi-Gloss, B20W2200 Series
3) 3rd Coat:S-W ProMar® 200 Latex Semi-Gloss, B20W2200 Series

b. Benjamin Moore:
1) 1st Coat:Moore 160 Super Spec Latex Block Filler
2) 2nd Coat:333 Regal AquaGlo Acrylic Semi-Gloss Enamel
3) 3rd Coat:333 Regal AquaGlo Acrylic Semi-Gloss Enamel

c. Glidden Professional:
1) 1st Coat:Glidden Professional Block Filler 3010 primer
2) 2nd Coat:Glidden Professional Diamond 450 7400 topcoat
3) 3rd Coat:Glidden Professional Diamond 450 7400 topcoat

B. SYSTEM I-2
1. Substrate:  Concrete Masonry Units (Epoxy paint, Semi-gloss finish)
2. Manufacturers and Products:

a. Sherwin Williams:
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1) 1st Coat:S-W Heavy Duty Block Filler, B42W46
2) 2nd Coat:S-W Pro Industrial HB/ Waterbased Epoxy, B71W111/B71W100

Series
3) 3rd Coat:S-W Pro Industrial HB/ Waterbased Epoxy, B71W111/B71W100

Series
b. Benjamin Moore:

1) 1st Coat: Super Spec HP Waterborne Epoxy Block Filler P31
2) 2nd Coat:Super Spec HP Acrylic Epoxy Coating P43
3) 3rd Coat:Super Spec HP Acrylic Epoxy Coating P43

c. Glidden Professional:
1) 1st Coat:Tru-Glaze 4015 Block Filler
2) 2nd Coat:Tru-Glaze WB 4426 Water-Based Epoxy
3) 3rd Coat:Tru-Glaze WB 4426 Water-Based Epoxy

C. SYSTEM I-3
1. Substrate:  Hollow metal door frames:
2. FInish: Semi-Gloss.
3. Manufacturers and Products:

a. Sherwin Williams:
1) 1st Coat:S-W Pro Industrial Pro-Cryl® Primer, B66-310 Series
2) 2nd Coat:   S-W ProMar® 200 Latex Semi-Gloss, B31W2200 Series
3) 3rd Coat:S-W ProMar® 200 Latex Semi-Gloss, B31W2200 Series

b. Benjamin Moore:
1) 1st Coat: Moore P04 Super Spec HP Acrylic Metal Primer
2) 2nd Coat:N333 Regal AquaGlo Acrylic Semi-Gloss Enamel
3) 3rd Coat: N333 Regal AquaGlo Acrylic Semi-Gloss Enamel

c. Glidden Professional:
1) 1st Coat: Devoe Coatings DEVFLEX Direct-to-Metal 4020 primer
2) 2nd Coat:Glidden Professional Diamond 450 7400 topcoat
3) 3rd Coat:Glidden Professional Diamond 450 7400 topcoat

D. SYSTEM I-4
1. Substrate:  Galvanized Metal, Not Chromate Passivated:
2. Applications include but are not limited to railings and exposed ductwork.
3. Manufacturers and Products:

a. Sherwin WIlliams:
1) 1st Coat:S-W Pro Industrial Pro-Cryl® Primer, B66-310 Series
2) 2nd Coat:S-W ProMar® 200 Latex Semi-Gloss, B31W2200 Series
3) 3rd Coat:S-W ProMar® 200 Latex Semi-Gloss, B31W2200 Series

b. Benjamin Moore:
1) 1st Coat: Moore P04 Super Spec HP Acrylic Metal Primer
2) 2nd Coat:N333 Regal AquaGlo Acrylic Semi-Gloss Enamel
3) 3rd Coat:N333 Regal AquaGlo Acrylic Semi-Gloss Enamel

c. Glidden Professional:
1) 1st Coat: Devoe Coatings DEVFLEX Direct-to-Metal 4020 primer
2) 2nd Coat:Glidden Professional Diamond 450 7400 topcoat
3) 3rd Coat:Glidden Professional Diamond 450 7400 topcoat
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E. SYSTEM I-5
1. Substrate: Gypsum Board (Satin Finish):
2. Applications include but are not limited to walls, ceilings, soffits, bulkheads, and

column covers.
3. Manufacturers and Products:

a. Sherwin Williams:
1) 1st Coat:S-W PrepRite 200 Int. Latex Primer, B28 Series
2) 2nd Coat:S-W ProMar® 200 Latex Eggshell, B20Series
3) 3rd Coat:S-W ProMar® 200 Latex Semi-Gloss, B31Series

b. Benjamin Moore:
1) 1st Coat: Moore P04 Super Spec HP Acrylic Metal Primer
2) 2nd Coat:N319 Regal Acrylic Latex Eggshell Finish Enamel
3) 3rd Coat:N319 Regal Acrylic Latex Eggshell Finish Enamel

c. Glidden Professional:
1) 1st Coat:  Glidden Professional High Hide 1000 primer
2) 2nd Coat:Glidden Professional Diamond 450 7300 topcoat
3) 3rd Coat:Glidden Professional Diamond 450 7300 topcoat

F. SYSTEM I-6
1. Substrate: Concrete Floor (Sealed):
2. Manufacturers and Products:

a. W. R. Meadows:
1) 1st Coat:CS-309/30 Concrete Curing and Sealing Compound

PART 3  EXECUTION
3.01 SCOPE -- SURFACES TO BE FINISHED

A. Paint all exposed surfaces except where indicated not to be painted or to remain natural;
the term "exposed" includes areas visible through permanent and built-in fixtures when
they are in place.

B. Paint the surfaces described in PART 2, indicated on the Drawings, and as follows:
1. If a surface, material, or item is not specifically mentioned, paint in the same manner

as similar surfaces, materials, or items, regardless of whether colors are indicated or
not.

2. Paint surfaces behind movable equipment and furnishings the same as similar
exposed surfaces.

3. Paint surfaces to be concealed behind permanently installed fixtures, equipment, and
furnishings, using primer only, prior to installation of the permanent item.

4. Paint back sides of access panels and removable and hinged covers to match exposed
surfaces.

5. Finish top, bottom, and side edges of exterior doors the same as exposed faces.
6. Paint all insulated and exposed pipes, conduit, boxes, insulated and exposed ducts,

hangers, brackets, collars and supports, mechanical equipment, and electrical
equipment occurring in finished areas to match background surfaces, unless
otherwise indicated.

7. Paint shop-primed mechanical and electrical items occurring in finished areas.
8. Remove unfinished louvers, grilles, covers, and access panels on mechanical and

electrical components and paint separately.
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9. Paint interior surfaces of air ducts and convector and baseboard heating cabinets with
flat, nonspecular black paint where visible through registers, grilles, or louvers.

10. Paint dampers exposed behind louvers, grilles,  to match face panels.
11. Paint both sides and edges of plywood backboards for electrical and telephone

equipment before installing equipment.
C. Do Not Paint or Finish the Following Items:

1. Items fully factory-finished unless specifically noted; factory-primed items are not
considered factory-finished.

2. Items indicated to receive other finish.
3. Items indicated to remain naturally finished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts

of equipment.
5. Anodized aluminum.
6. Polished and brushed stainless steel items.
7. Brick, precast concrete, integrally colored plaster.
8. Polished and brushed stainless steel, anodized aluminum, bronze, terne, and lead.
9. Acoustical materials.
10. Concealed piping, ductwork, and conduit.

3.02 EXAMINATION
A. Verify that surfaces are ready to receive Work as instructed by the product manufacturer.
B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially affect proper application.
C. Test shop-applied primer for compatibility with subsequent cover materials; report

incompatible primer conditions and submit recommended changes for Architect's
approval.

D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply
finishes unless moisture content of surfaces are below the following maximums:
1. Plaster and Gypsum Board: 12 percent.
2. Masonry, Concrete, and Concrete Unit Masonry: 12 percent.
3. Exterior Wood: 15 percent, measured in accordance with ASTM D4442.

E. Measure the ph factor of concrete, masonry, and mortar before starting any finishing
process, using the method specified in MPI Architectural Painting Manual.
1. Report results in writing to Architect before starting work.
2. If results of test indicates need for remedial action, provide written description of

remedial action.  If a different primer or paint systems is required, state the total cost
of the change.  Do not proceed with remedial action or change without receiving
written authorization from Architect.

3.03 PREPARATION
A. Prepare surfaces as specified in MPI Architectural Painting Specification Manual and as

follows for the applicable surface and coating; if multiple preparation treatments are
specified, use as many as necessary for best results; where the Manual references external
standards for preparation (e.g. SSPC standards), prepare as specified in those standards;
comply with coating manufacturer's specific preparation methods or treatments, if any.
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B. Coordinate painting work with cleaning and preparation work so that dust and other
contaminants do not fall on newly painted, wet surfaces.

C. Surface Appurtenances:  Prior to preparing surfaces or finishing, remove electrical plates,
hardware, light fixtures, light fixture trim, escutcheons, machined surfaces, fittings, and
similar items already installed that are not to be painted.
1. If removal is impractical or impossible because of the size or weight of the item,

provide surface-applied protection before preparation and finishing.
2. After completing painting in each space or area, reinstall items removed using

workers skilled in the trades involved.
D. Surfaces:  Correct defects and clean surfaces which affect work of this section. 
E. Marks:  Seal with shellac those which may bleed through surface finishes.
F. Impervious Surfaces:  Remove mildew by scrubbing with solution of tetra-sodium

phosphate and bleach.  Rinse with clean water and allow surface to dry.
G. Concrete, Cement Plaster and Unit Masonry Surfaces to be Painted:  Remove dirt, loose

mortar, scale, salt or alkali powder, and other foreign matter.  Remove oil and grease with
a solution of tri-sodium phosphate; rinse well and allow to dry.  Remove stains caused by
weathering of corroding metals with a solution of sodium metasilicate after thoroughly
wetting with water.  Allow to dry.

H. Gypsum Board Surfaces to be Painted:  Fill minor defects with filler compound.  Spot
prime defects after repair.

I. Galvanized Surfaces to be Painted:  Remove surface contamination and oils and wash
with solvent.  Apply coat of etching primer.

J. Uncoated Steel and Iron Surfaces to be Painted:  Remove grease, mill scale, weld splatter,
dirt, and rust.  Where heavy coatings of scale are evident, remove by hand wire brushing
or sandblasting; clean by washing with solvent.  Apply a treatment of phosphoric acid
solution, ensuring weld joints, bolts, and nuts are similarly cleaned.  Prime paint entire
surface; spot prime after repairs.

K. Shop-Primed Steel Surfaces to be Finish Painted:  Sand and scrape to remove loose primer
and rust.  Feather edges to make touch-up patches inconspicuous.  Clean surfaces with
solvent.  Prime bare steel surfaces.  Re-prime entire shop-primed item.

L. Interior Wood Items to Receive Transparent Finish:  Sand wood to obtain a uniform
appearance before immediately starting work.  Wipe off dust and grit prior to sealing, seal
knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after sealer
has dried; sand lightly between coats.  Prime concealed surfaces with gloss varnish
reduced 25 percent with thinner.

M. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.
3.04 APPLICATION

A. Apply products in accordance with manufacturer's instructions and as specified or
recommended by MPI Manual, using the preparation, products, sheens, textures, and
colors as indicated.
1. Remove, refinish, or repaint work not complying with requirements.
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B. Do not apply finishes over dirt, rust, scale, grease, moisture, scuffed surfaces, or other
conditions detrimental to formation of a durable coating film; do not apply finishes to
surfaces that are not dry.

C. Use applicators and methods best suited for substrate and type of material being applied
and according to manufacturer's instructions.

D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's
recommended spreading rate; provide total dry film thickness of entire system as
recommended by manufacturer.
1. Number of coats and film thickness required are the same regardless of application

method.
2. If undercoats, stains, or other conditions show through final coat of paint, apply

additional coats until paint film is of uniform finish, color, and appearance.
3. Give special attention to ensure edges, corners, crevices, welds, and exposed

fasteners receive dry film thickness equivalent to that of flat surfaces.
E. Apply finish to completely cover surfaces with uniform appearance without brush marks,

runs, sags, laps, ropiness, holidays, spotting, cloudiness, or other surface imperfections.
1. Before applying finish coats, apply a prime coat of material recommended by

manufacturer, unless the surface has been prime coated by others; where evidence of
suction spots or unsealed areas in first coat appear, recoat primed and sealed surfaces
to ensure finish coat with no burn through or other defects due to insufficient sealing.

2. Apply first coat to surface that has been cleaned, pretreated, or otherwise prepared as
soon as practical after preparation and before subsequent surface deterioration.

3. Do not apply succeeding coats until the previous coat has cured as recommended by
manufacturer.

4. Do not recoat until paint has dried to where it feels firm, does not deform or feel
sticky under moderate thumb pressure, and application of another coat will not cause
the undercoat to lift or lose adhesion.

5. If manufacturer's instructions recommend sanding to produce a smooth, even surface,
sand between coats.

6. Before applying next coat vacuum clean surfaces of loose particles.  Use tack cloth
to remove dust and particles just prior to applying next coat.

7. Pigmented (Opaque) Finishes:  Provide smooth, opaque surface of uniform finish,
color, appearance, and coverage.

3.05 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection.
B. Owner will provide field inspection.

3.06 CLEANING AND PROTECTION
A. Collect waste material which may constitute a fire hazard, place in closed metal

containers, and remove daily from site.
B. At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint

materials from site.
C. Protect other work, whether being painted or not, against damage by painting.  Correct

damage by cleaning, repairing or replacing, and repainting as approved by Architect.
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D. Provide "Wet Paint" signs to protect newly painted finishes.  Remove temporary
protective wrappings provided by others to protect their work after completing painting
operations.

E. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.  Comply with procedures specified in MPI Manual.

END OF SECTION
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SECTION 10 1101
VISUAL DISPLAY BOARDS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Markerboards and Tackboards.
1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Blocking and supports.
1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard; 2009.
B. ASTM A424 - Standard Specification for Steel, Sheet, for Porcelain Enameling; 2009a.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's data on markerboard, tackboard, tackboard surface

covering, trim, and accessories.
C. Shop Drawings:  Indicate wall elevations, dimensions, joint locations, special anchor

details.
D. Samples:  Submit two samples 2 by 2 inch in size illustrating materials and finish, color

and texture of markerboard, tackboard, tackboard surfacing, and trim.
E. Maintenance Data:  Include data on regular cleaning, stain removal .

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products

specified in this section with minimum three years documented experience.
1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year warranty for markerboard to include warranty against discoloration due

to cleaning, crazing or cracking, and staining.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Visual Display Boards:
1. Claridge Products and Equipment, Inc:  www.claridgeproducts.com.
2. Polyvision Corporation (Nelson Adams):  www.polyvision.com.
3. Aarco Products, Inc. .
4. Substitutions: See Section 01 6000 - Product Requirements.

2.02 VISUAL DISPLAY BOARDS
A. Markerboards: Porcelain enamel on steel, laminated to core.

1. Color: White.
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2. Metal Face Sheet Thickness: 0.024 inch (24 gage).
3. Core: Particleboard, manufacturer's standard thickness, laminated to face sheet.
4. Backing: Aluminum foil, laminated to core.
5. Size:  As indicated on drawings.
6. Frame: Extruded aluminum, with concealed fasteners.
7. Frame Finish: Anodized, natural.
8. Accessories:  Provide chalk tray.

B. Tackboards: Fine-grained, homogeneous natural cork.
1. Cork Thickness: 1/8 inch.
2. Backing: Fiberboard, 3/8 inch thick, laminated to tack surface.
3. Size:  As indicated on drawings.
4. Frame:  Same type and finish as for chalkboard.

C. Combination Units and Units Made of More Than One Panel:  Factory-assembled
markerboards and tackboards in a single frame, of materials specified above.

2.03 MATERIALS
A. Porcelain Enameled Steel Sheet:  ASTM A424, Type I, Commercial Steel, with fired-on

vitreous finish.
B. Particleboard:  ANSI A208.1; wood chips, set with waterproof resin binder, sanded faces.
C. Foil Backing:  Aluminum foil sheet, 0.005 inch thick.
D. Adhesives: Type used by manufacturer.

2.04 ACCESSORIES
A. Cleaning Instruction Plate:  Provide instructions for chalkboard cleaning on a metal plate

fastened to perimeter frame near chalkrail.
B. Chalk Tray:  Aluminum, manufacturer's standard profile one piece full length of

chalkboard, molded ends; concealed fasteners, same finish as frame.
C. Mounting Brackets:  Concealed.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that internal wall blocking is ready to receive work and positioning dimensions are

as indicated on shop drawings.
3.02 INSTALLATION

A. Install boards in accordance with manufacturer's instructions.
B. Secure units level and plumb.

3.03 CLEANING
A. Clean board surfaces in accordance with manufacturer's instructions.

3.04 SCHEDULE
A. Type A1: typical markerboard/tackboard combination, sizes as shown.
B. Type B1: Tackboard, sizes as shown.

END OF SECTION
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SECTION 10 4400
FIRE PROTECTION SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Fire extinguishers.
C. Fire extinguisher cabinets.

1.02 RELATED REQUIREMENTS
A. Section 04-2000 - Unit Masonry:  Roughed-in wall openings.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate cabinet physical dimensions.
C. Product Data:  Provide extinguisher operational features.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fire Extinguishers:
1. Basis of Design: JL Industries, Inc; Product Cosmic 10E.
2. Larsen's Manufacturing Co .
3. Substitutions: See Section 01 6000 - Product Requirements.

B. Fire Extinguisher Cabinets and Accessories:
1. Basis of Design: JL Industries, Inc; Product Ambassador Series :

www.jlindustries.com.
2. Larsen's Manufacturing Co:  www.larsensmfg.com.
3. Substitutions: See Section 01 6000 - Product Requirements.

2.02 FIRE EXTINGUISHERS
A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and

applicable codes, whichever is more stringent.
1. Provide extinguishers labeled by UL for the purpose specified and indicated.

B. Dry Chemical Type Fire Extinguishers: Carbon steel tank, with pressure gage.
1. Class: A:B:C.
2. Size: 10 pound.
3. Finish: Baked polyester powder coat, red color.

2.03 FIRE EXTINGUISHER CABINETS
A. Metal:  Formed primed steel sheet; 0.036 inch thick base metal.
B. Cabinet Configuration: Semi-recessed type.

1. Sized to accommodate accessories.
2. Trim:  Returned to wall surface, with 1-1/2 inch projection, 1-1/2 inch wide face.
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C. Door: 0.036 inch thick, reinforced for flatness and rigidity; latch.  Hinge doors for 180
degree opening with two butt hinge.  Provide nylon catch.

D. Door Glazing:  Glass, clear, 1/8 inch thick tempered.  Set in resilient channel gasket
glazing.

E. Cabinet Mounting Hardware:  Appropriate to cabinet. Pre-drill for anchors.
F. Weld, fill, and grind components smooth.
G. Finish of Cabinet Exterior Trim and Door: Baked enamel, white color.
H. Finish of Cabinet Interior: White enamel.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install cabinets plumb and level in wall openings, 48 inches from finished floor to top of

cabinet door or wall bracket..
C. Secure rigidly in place.
D. Place extinguishers in cabinets.

END OF SECTION
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SECTION 12 3400
LAMINATE CLAD CASEWORK

PART 1 – GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 1000, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Fixed modular laminate clad casework and components.
1.02 RELATED SECTIONS

A. Section 06100: Blocking within walls where indicated.
B. Division 9: Base molding.
C. Section 12 3600:  Countertops and backsplashes.

1.03 DEFINITIONS
A. Identification of casework components and related products by surface visibility.

1. Open Interiors:  Any open storage unit without solid door or drawer fronts, units with
full glass insert doors and/or acrylic doors, and units with sliding solid doors.

2. Closed Interiors:  Any closed storage unit behind solid door or drawer fronts.
3. Exposed Ends:  Any storage unit exterior side surface that is visible after installation.
4. Other Exposed Surfaces:  Faces of doors and drawers when closed, and tops of

cabinets less than 72 inches above furnished floor.
5. Semi-Exposed Surfaces:  Interior surfaces which are visible, bottoms of wall cabinets

and tops of cabinets 72 inches or more above finished floor.
6. Concealed Surfaces:  Any surface not visible after installation.

1.04 QUALITY ASSURANCE
A. Manufacturer:  Minimum of 5 years experience in providing manufactured casework

systems for similar types of projects, produce evidence of financial stability, bonding
capacity, and adequate facilities and personnel required to perform on this project.

B. Manufacturer:  Provide products certified as meeting or exceeding ANSI-A 161.1-2000
testing standards.

1.05 SUBMITTALS
A. Comply with Section 01 3000, unless otherwise indicated.
B. Product Data:  Manufacturer’s catalog with specifications and construction details.
C. Shop Drawings:  Indicate dimensions, description of materials and finishes, general

construction, specific modifications, component connections, anchorage methods,
hardware, and installation procedures, plus the following specific requirements.
1. Include section drawings of typical and special casework, work surfaces and

accessories.
2. Indicate locations of plumbing and electrical service field connection by others.

D. Component samples:  Two sets of samples for each of the following:
1. Decorative laminate color charts.
2. PVC edgings.
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1.06 PRODUCT HANDLING
A. Deliver completed laminate clad casework, countertops, and related products only after

wet operations in building are completed, store in ventilated place, protected from the
weather, with relative humidity range of 25 percent to 55 percent.

B. Protect finished surfaces from soiling and damage during handling and installation with a
protective covering.

1.07 JOB CONDITIONS
A. Environmental Requirements:  Do not install casework until permanent HVAC systems

are operating and temperature and humidity have been stabilized for at least 1 week.
1. Manufacturer/Supplier shall advise Contractor of temperature and humidity

requirements for architectural casework installation areas.
2. After installation, control temperature and humidity to maintain relative humidity

between 25 percent and 55 percent.
B. Conditions:  Do not install casework until interior concrete work, masonry, plastering and

other wet operations are complete.
1.08 WARRANTY

A. All materials and workmanship covered by this section will carry a five (5) year warranty
from date of acceptance.

PART 2 – PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS:

A. Approved Manufacturers:
1. Basis of specification:  TMI Systems Design Corporation.
2. LSI
3. Case Systems

B. Substitution: See Section 01600 . Other manufacturers shall comply with the minimum
levels of material and detailing indicated on the drawings or as specified.
1. Subject to compliance with the specifications, the following manufacturers are

approved:
a. Stevens Industries, Inc.
b. Mastercraft, Inc.

2.02 MATERIALS
A. BASE BID :  Core Materials:

1. Certified Particleboard: SCS Certified 100% pre-consumer recycled wood fiber
particleboard with no Urea Formaldehyde added during the manufacturing process.
a. Up to 7/8 inch thick:  Industrial Grade average 47-pound density meeting ANSI

A 208.1-1999, M-3 requirements.
b. 1 inch think:  Industrial Grade average 45-pound density meeting ANSI A

208.1-1999, M-2 requirements.
c. MR Moisture Resistant Particleboard:  Average 47-pound density particleboard,

ANSI A208.1 1-1999, M-3.
2. Medium Density Fiberboard 1/4 inch thick:  Average 54-pound density grade, ANSI

A208.2.
B. Decorative Laminates: GREENGAURD Indoor Air Quality Certified
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1. High-pressure decorative laminate VGS (.028), NEMA Test LD 3-2005.
2. High-pressure decorative laminate HGS (.048), NEMA Test LD 3-2005.
3. High-pressure decorative laminate HGP (.039), NEMA Test LD 3-2005.
4. High-pressure cabinet liner CLS (.020), NEMA Test LD 3-2005.
5. High-pressure backer BKH (.048), (.039), (.028), NEMA Test LD3-2005.
6. Thermally fused melamine laminate, NEMA Test LD 3-2005, color matched with

White.
C. Laminate Color Selection:  Maximum 1 color per unit face and 4 colors per project.  (See

Color Selection in section 3.06).
D. Edging Materials:

1. 3mm PVC banding, machine applied and machine profiled to 1/8 inch radius.
2.03 CABINET HARDWARE

A. Hinges:
1. Five knuckle, epoxy powder coated, institutional grade, 2-3/4 inch overlay type with

hospital tip.  0.095 inch thick.  ANSI-BHMA standard A156.9, Grade 1.
a. Doors 48 inches and over in height have 3 hinges per door.
b. Magnetic door catch with maximum 5 pound pull provided, attached with

screws and slotted for adjustment.
B. Pulls:

1. Door and drawer front pulls are rectangular, semi-recessed, injection molded plastic,
screw fastened.  Pull design shall comply with the Americans with Disability Act
(ADA).

2. Stainless Steel Wire Pulls (4 inch).
C. Drawer Slides:

1. Full extension: 150-pound load rated epoxy coated steel, bottom corner mounted
with smooth and quiet nylon rollers.  Positive stop both directions with self-closing
feature.

D. Adjustable Shelf Supports:
1. Injection molded transparent polycarbonate shelf supports friction fit into cabinet

end panels and vertical dividers, adjustable.  Shelf support have minimum 2 integral
support pins to interface pre-drilled holes, and to prevent accidental rotation of
support.  The support shall adapt to 3/4 inch or 1 inch thick shelving and provides
non-tip feature for shelving.  Supports may be field fixed if desired.  Structural load
to 1200 pounds (300 pounds per support) without failure.

E. Locks:
1. Removable core, disc tumbler, cam style lock with strike.  Lock for sliding 3/4 inch

thick doors is a disc type plunger lock, sliding door type with strike.
2. Elbow catch or chain bolt used to secure inactive door on all locked cabinets.

2.04 FABRICATION:
A. Fabricate casework, countertops and related products to dimensions, profiles, and details

shown.
B. All casework panel components sized/cured to be precisely finished in size and squareness

to within 0.010 inches, ensuring strict dimensional quality and structural integrity in the
final fabricated product.



KCCS - Central Middle School Project   Capital School District
Project No. 1321

12 3400-4
LAMINATE CLAD CASEWORK

C. Cabinet Body Construction:
1. Tops and bottoms shall be glued and doweled to cabinet sides and internal cabinet

components such as fixed horizontals, rails and verticals.
a. Tops, bottoms and sides of all cabinets are particleboard core.
b. Tops, bottoms and sides of sink base units are moisture resistant particleboard

core.
2. Cabinet backs:  1/4 inch thick medium density fiberboard panel fully captured by the

cabinet top, bottom and side panels.  Finish to match cabinet interior.  3/4 inch x 4
inch particleboard rails will be placed behind the back panel at the top and bottom,
and doweled to the sides utilizing 10mm hardwood fluted dowels.  A third
intermediate rail will be included on all cabinets taller than 56 inches.  Utilize hot
melt glue to further secure back and increase overall strength.

3. Fixed base and tall cabinets shall have factory mounted bases of 3/4 inch thick
exterior grade plywood.  Base is nominal 4 inch high unless otherwise indicated on
the drawings.

4. Base units, except sink base units:  Full sub-top.  Sink base units are provided with
open top and a stretcher at the front, attached to the sides.  Back to be split
removable access panel.

5. Side panels and vertical dividers shall receive adjustable shelf hardware.  Mount
door hinges, drawer slides and pull-out shelves in the line boring for consistent
alignment.

6. Exposed and semi exposed edges.
a. Edging:  1mm PVC.

7. Adjustable shelf core:  3/4 inch thick particleboard up to 36 inches wide, 1 inch thick
particleboard over 36 inches wide.
a. Front edge: 1mm PVC.

8. Interior finish, units with open Interiors:
a. Top, bottom, back, sides, horizontal and vertical members, and adjustable

shelving faces with VGS high-pressure decorative laminate.
9. Interior finish, units with closed Interiors:

a. Top, bottom, back, sides, horizontal and vertical members, and adjustable
shelving faces with thermally fused melamine laminate.

10. Exposed ends:
a. Faced with VGS high-pressure decorative laminate.

11. Wall unit bottom:
a. Faced with thermally fused melamine laminate.

12. Balanced construction of all laminated panels is mandatory.  Unfinished core stock
surfaces, even on concealed surfaces (excluding edges), are not permitted.

D. Drawers:
1. Sides, back and sub front:  Minimum 1/2 inch thick particleboard, laminated with

thermally fused melamine doweled and glued into sides.  Top edge banded with 3mm
PVC.

2. Drawer bottom:  Minimum 1/2 inch thick particleboard laminated with thermally
fused melamine, screwed directly to the bottom edges of drawer box.

3. Paper storage drawers:  Minimum 3/4 inch thick particleboard sides, back, and sub
front laminated with thermally fused melamine.  Minimum 1/2 inch thick
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particleboard drawer bottoms screwed directly to the bottom edges of the drawer box.
Provide PVC angle retaining bar at the rear of the drawer.

E. Door/Drawer Fronts:
1. Core:  3/4 inch thick particleboard except at sink units which is 3/4 inch thick

moisture resistant particleboard.
2. Provide double doors in opening in excess of 24 inches wide.
3. Faces:

a. Exterior:  VGS High-pressure decorative laminate.
b. Interior:  High-pressure cabinet liner CLS.

4. Door/drawer edges:  1mm PVC, external edges and outside corners machine profiled
to 1/8 inch radius.

F. Miscellaneous Shelving:
1. Core material:  3/4 inch or 1 inch thick particleboard.
2. Exterior:  VGS High-pressure decorative laminate.
3. Edges:  3mm PVC, external edges and outside corners machine profiled to 1/8 inch

radius.
PART 3- EXECUTION
3.01 INSPECTION:

A. The casework contractor must examine the job site and the conditions under which the
work under this section is to be performed, and notify the building owner in writing of
unsatisfactory conditions.  Do not proceed with work under this Section until satisfactory
conditions have been corrected in a manner acceptable to the installer.

3.02 PREPARATION:
A. Condition casework to average prevailing humidity conditions in installation areas prior to

installing.
3.03 KEYING:

A. Key alike by room, unless otherwise instructed.
B. Provide locks for each cabinet.

3.04 INSTALLATION:
A. Erect casework, plumb, level, true and straight with no distortions.  Shim as required.

Where laminate clad casework abuts other finished work, scribe and cut for accurate fit.
B. Adjust casework and hardware so that doors and drawers operate smoothly without warp

or bind.
1. Install drawer pulls horizontally.
2. Install door pulls vertically.

C. Repair minor damage per plastic laminate manufacturer’s recommendations.
D. Install countertop and backsplash.

1. Scribe and cut for accurate fit to wall and under window stools.
2. Coordinate openings with grilles supplied in Section 06200.
3. Provide 1 inch overhang at countertop over lockers.

3.05 CLEANING:
A. Remove and dispose of all packing materials and related construction debris.
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B. Clean cabinets inside and out.  Wipe off fingerprints, pencil marks, and surface soil etc.,
in preparation for final cleaning by the building owner.

3.06 COLOR SELECTION:
A. Laminate Color Selection:  From Formica, Nevamar and Chem Metal stock colors.
B. Hinge and Pull Color Selection: From manufacturer's standard
C. Miscellaneous Hardware Color Selection (support brackets, table frames, rail): From

manufacturer's standard.
D. 1mm PVC Edge Banding Color Selection:  From manufacturer's standard of colors

matching decorative laminate.
E. 3mm PVC Edge Banding Color Selection: Match decorative laminate color selection.

END OF SECTION
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SECTION 12 3600
COUNTERTOPS AND BACKSPLASHES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Countertops and backsplashes.
C. Countertops for manufactured casework.
D. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 05 5500 - Metal Fabrications:  Countertop support brackets.
B. Section 12 3400 - Laminated Clad Casework

1.03 REFERENCE STANDARDS
A. ANSI A208.1 - American National Standard for Particleboard; 2009.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building

Materials; 2013a.
C. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2009.
D. ISFA-2 - Classification and Standards for Solid Surfacing Material; International Solid

Surface Fabricators Association; 2001 (2007).
E. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
F. PS 1 - Structural Plywood; 2009.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Specimen warranty.

C. Shop Drawings:  Complete details of materials and installation; combine with shop
drawings of cabinets and casework specified in other sections.

D. Selection Samples:  For each finish product specified, color chips representing
manufacturer's full range of available colors and patterns.

E. Verification Samples:  For each finish product specified, minimum size 6 inches square,
representing actual product, color, and patterns.

F. Test Reports:  Chemical resistance testing, showing compliance with specified
requirements.

G. Installation Instructions:  Manufacturer's installation instructions and recommendations.
H. Maintenance Data:  Manufacturer's instructions and recommendations for maintenance

and repair of countertop surfaces.



KCCS - Central Middle School Project   Capital School District
Project No. 1321

12 3600-2
COUNTERTOPS AND BACKSPLASHES

1.05 QUALITY ASSURANCE
A. Fabricator Qualifications:  Same fabricator as for cabinets on which tops are to be

installed.
B. Installer Qualifications:  Fabricator.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store and dispose of solvent-based materials, and materials used with solvent-based

materials, in accordance with requirements of local authorities having jurisdiction.
1.07 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results.  Do not install products under
environmental conditions outside manufacturer's absolute limits.

PART 2  PRODUCTS
2.01 COUNTERTOP ASSEMBLIES

A. Quality Standard: Premium Grade, in accordance with AWI/AWMAC/WI Architectural
Woodwork Standards.

B. Plastic Laminate Countertops:  High pressure decorative laminate sheet bonded to
substrate.
1. Laminate Sheet, Unless Otherwise Indicated:  NEMA LD 3 Grade HGS, 0.048 inch

nominal thickness.
a. Finish: Matte or suede, gloss rating of 5 to 20.
b. Surface Color and Pattern: As scheduled.
c. Manufacturers:

1) Formica Corporation :  www.formica.com.
2) Wilsonart International, Inc :  www.wilsonart.com.
3) Substitutions: See Section 01 6000 - Product Requirements.

2. Exposed Edge Treatment:  Molded PVC edge with T-spline, sized to completely
cover edge of panel.

3. Back and End Splashes:  Same material, same construction.
4. Wall Protection above Backsplash:  Same sheet material without substrate, adhered

directly to wall surface as shown.
2.02 ACCESSORY MATERIALS

A. Wood-Based Components:
1. Wood fabricated from old growth timber is not permitted.
2. Provide sustainably harvested wood, certified or labeled.

B. Plywood for Supporting Substrate:  PS 1 Exterior Grade, A-C veneer grade, minimum
5-ply; minimum 3/4 inch thick; join lengths using metal splines.

C. Particleboard for Supporting Substrate:  ANSI A208.1 Grade 2-M-2, 45 pcf minimum
density; minimum 3/4 inch thick; join lengths using metal splines.

D. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

E. Joint Sealant: Mildew-resistant silicone sealant, clear.
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2.03 FABRICATION
A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints

flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts

against cabinet or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or

unnecessary cutouts or fixture holes.
B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise

indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in

waterproof glue.
2. Height: 4 inches, unless otherwise indicated.

PART 3  EXECUTION
3.01 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces
level; shim where required.

B. Attach plastic laminate countertops using screws with minimum penetration into substrate
board of 5/8 inch.

C. Seal joint between back/end splashes and vertical surfaces.
3.02 CLEANING

A. Clean countertops surfaces thoroughly.
3.03 PROTECTION

A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 14 2010
PASSENGER ELEVATORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 1000, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Complete elevator systems.
C. Elevator maintenance.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  pit.
B. Section 04 2000 - Unit Masonry:  Masonry hoistway enclosure; building-in and grouting

hoistway door frames.
C. Section 05 5000 - Metal Fabrications: Pit ladder, Sill supports, and overhead hoist beams.
D. Section 07 13 00 - Sheet Waterproofing:  Waterproofing of elevator pit walls and floor.
E. Section 09 65 00 - Resilient Flooring:  Floor finish in cab.
F. Section 14 2705 - Elevator Cabs and Hoistway Doors.

1.03 REFERENCE STANDARDS
A. ASME A17.2 - Guide for Inspection of Elevators, Escalators, and Moving Walks; The

American Society of Mechanical Engineers; 2012.
B. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2010.
C. NFPA 70 - National Electrical Code; National fire Protection Association; Most Recent

Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments
and Supplements.

D. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2013.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a meeting one month prior to starting work.
1. Review schedule of installation, installation procedures and conditions, and

coordination with related work.
B. Construction Use of Elevator:  Not permitted.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate the following information:

1. Locations of machine room equipment: driving machines, controllers, governors and
other component.

2. Hoistway components:  Car, counterweight, sheaves, machine  beams, guide rails,
buffers, ropes, and other components.

3. Rail bracket spacing; maximum loads imposed on guide rails requiring load transfer
to building structural framing.
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4. Clearances and over-travel of car and counterweight.
5. Location and sizes of access doors, doors, and frames.
6. Interface with building security system.
7. Electrical characteristics and connection requirements.
8. Show arrangement of equipment in machine room.  Arrange equipment for clear

passage through access door.
C. Product Data:  Provide data on the following items:

1. Signal and operating fixtures, operating panels, indicators.
2. Cab design, dimensions, layout, and components.
3. Cab and hoistway door and frame details.
4. Electrical characteristics and connection requirements.

D. Samples:  Submit two samples, 12 x 12 inch in size illustrating cab interior finishes.
E. Maintenance Data:  Include:

1. Parts catalog with complete list of equipment replacement parts; identify each entry
with equipment description and identifying code.

2. Technical information for servicing operating equipment.
3. Legible schematic of hydraulic piping and wiring diagrams of installed electrical

equipment and changes made in the Work.  List symbols corresponding to identity or
markings on machine room and hoistway apparatus.

1.06 QUALITY ASSURANCE
A. Perform Work in accordance with applicable code and as supplemented in this section.
B. Perform welding of steel in accordance with AWS D1.1.
C. Fabricate and install door and frame assemblies in accordance with NFPA 80.
D. Perform electrical work in accordance with NFPA 70.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide one year manufacturer warranty for elevator operating equipment and devices.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Schindler Elevator Corp; Product 330A Holeless Hydraulic Elevator:
www.us.schindler.com.

B. Substitutions: See Section 01 6000 - Product Requirements.
C. All components to be manufactured by same entity.

2.02 ELEVATORS
A. Elevator No. 1:  Service, holeless hydraulic type with cylinder in hoistway.

1. Operation and Controls:  Two-stop automatic.
2. Additional Service Controls:  In addition, provide:

a. Independent service.
3. Hoistway Doors and Frames: Stainless steel.
4. Cab Height:  96 inches.
5. Hoistway and Cab Entrance Frame Opening Size:  4'-0" x 7'-0" inches.
6. Door Type:  Double leaf.
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7. Door Operation:  Center opening.
8. Rated Net Capacity:  4000 lbs.
9. Rated Speed:  120 ft/min.
10. Travel Distance:  As indicated on drawings.
11. Number of Stops:  2.
12. Number of Openings:  2 Front

B. Elevator Cabs:  See Section 14 2705.
C. Elevator Hoistway Entrances:  See Section 14 2705.

2.03 CONTROLS
A. Elevator Controls:  Provide landing buttons and hall lanterns.
B. Door Controls:

1. Program door control to open doors automatically when car arrives at floor.
2. Render "Door Close" button inoperative when car is standing at dispatching terminal

with doors open.
3. If doors are prevented from closing for approximately ten seconds because of an

obstruction, automatically disconnect door reopening devices, close doors more
slowly until obstruction is cleared.  Sound buzzer.

4. Door Safety Devices:  Moveable, retractable safety edges, quiet in operation; equip
with photo-electric light rays.

C. Landing Buttons: Stainless steel type, one for originating UP and one for originating
DOWN calls, one button only at terminating landings; marked with an illuminated center
dot (vandal-resistant type).

D. Car Direction Indicators:  Illuminating white.
E. Interconnect elevator control system with building fire alarm systems.
F. Provide "Firefighter's Operation" in accordance with applicable code.  Designated

Landing: G.
2.04 EMERGENCY POWER

A. Arrange elevator operation to operate under emergency power when normal power supply
fails.

B. Emergency Power Supply: Self-contained battery power.
C. Upon transfer to emergency power, advance one elevator at a time to a pre-selected

landing, stop car, open doors, disable operating circuits, and hold in standby condition.
2.05 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Electrical Characteristics:
1. 30 hp.
2. 208 volts, three phase, 60 Hz.
3. 200 amperes maximum circuit breaker size.

2.06 MACHINE ROOM FITTINGS
A. Wall-Mounted Frames:  Glazed with clear plastic; sized as required.  Provide one for

master electric and hydraulic schematic and one for lubrication chart.  Install charts.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that hoistway, pit, and machine room are ready for work of this section.
C. Verify hoistway shaft and openings are of correct size and within tolerance.
D. Verify location and size of machine foundation and position of machine foundation bolts.
E. Verify that electrical power is available and of the correct characteristics.

3.02 PREPARATION
A. Arrange for temporary electrical power for installation work and testing of elevator

components.
3.03 INSTALLATION

A. Install system components.  Connect equipment to building utilities.
B. Provide conduit, boxes, wiring, and accessories.
C. Install hydraulic piping between cylinder and pump unit.
D. Mount machines on vibration and acoustic isolators, on bed plate and concrete pad.  Place

on structural supports and bearing plates.  Securely fasten to building supports.  Prevent
lateral displacement.

E. Accommodate equipment in space indicated.
F. Install guide rails using threaded bolts with metal shims and lock washers under nuts.

Compensate for expansion and contraction movement of guide rails.
G. Accurately machine and align guide rails.  Form smooth joints with machined splice

plates.
H. Bolt or weld brackets directly to structural steel hoistway framing.
I. Field Welds:  Chip and clean away oxidation and residue, wire brush; spot prime with two

coats.
J. Coordinate installation of hoistway wall construction.
K. Install hoistway door sills, frames, and headers in hoistway walls.  Grout sills in place.

Set entrances in vertical alignment with car openings and aligned with plumb hoistway
lines.

L. Structural Metal Surfaces:  Clean surfaces of rust, oil or grease; wipe clean with solvent;
prime two coats.

M. Machine Room Components:  Clean and degrease; prime one coat, finish with one coat of
enamel.

N. Adjust equipment for smooth and quiet operation.
3.04 ERECTION TOLERANCES

A. Guide Rail Alignment:  Plumb and parallel to each other in accordance with ASME
A17.1.

3.05 FIELD QUALITY CONTROL
A. Perform testing and inspection in accordance with requirements of Section 01 4000.
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1. Perform tests as required by ASME A17.2.
2. Provide two weeks written notice of date and time of tests.
3. Supply instruments and execute specific tests.

3.06 ADJUSTING
A. Adjust for smooth acceleration and deceleration of car so not to cause passenger

discomfort.
B. Adjust automatic floor leveling feature at each floor to achieve 1/4 inch from flush.

3.07 CLEANING
A. Remove protective coverings from finished surfaces.
B. Clean surfaces and components ready for inspection.

3.08 PROTECTION
A. Do not permit construction traffic within cab after cleaning.
B. Protect installed products until project completion.
C. Touch-up, repair, or replace damaged products before Date of Substantial Completion.

3.09 MAINTENANCE
A. Perform maintenance work using competent and qualified personnel under the supervision

and in the direct employ of the elevator manufacturer or original installer.
B. Provide service and maintenance of elevator system and components for one year from

Date of Substantial Completion.
C. Examine system components monthly.  Clean, adjust, and lubricate equipment.
D. Include systematic examination, adjustment, and lubrication of elevator equipment.

Maintain hydraulic fluid levels.  Repair or replace parts whenever required.  Use parts
produced by the manufacturer of the original equipment. Replace wire ropes when
necessary to maintain the required factor of safety.

E. Perform work without removing cars during peak traffic periods.
F. Provide emergency call back service during working hours for this maintenance period.

END OF SECTION
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SECTION 14 2705
ELEVATOR CABS AND HOISTWAY DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Refer to Scope Information Sheets for this contract bound in the Project Manual under
Section 01 10 00, Summary of Work.  The Scope Information Sheets describe generally
the work included in each contract, but the work is not necessarily limited to that
described.

B. Passenger cabs with doors and frames.
C. Hoistway doors and frames.
D. The requirements of Section 14 2010 apply to this Section.

1.02 RELATED REQUIREMENTS
A. Section 14 2010 - Passenger Elevators:  Door control requirements.

1.03 REFERENCE STANDARDS
A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized)

or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2011.
B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless

Steel Sheet, Strip, Plate, and Flat Bar; 2010.
C. NEMA LD 3 - High-Pressure Decorative Laminates; National Electrical Manufacturers

Association; 2005.
1.04 SUBMITTALS - SEE SECTION 14 2010
1.05 QUALITY ASSURANCE

A. Manufacturer:  Company specializing in manufacturing the type of products specified in
this section, with minimum ten years of documented experience.

PART 2  PRODUCTS
2.01 ELEVATOR CABS

A. Passenger Cabs for Elevators No 1 and No.2:
1. Cab Dimensions:  See Section 14 2010.
2. Door Type, Size, and Operation:  See Section 14 2010.
3. Doors: Stainless steel.
4. Door Frames: Stainless steel.
5. Floor Finish: Resilient tile.
6. Wall Finish: Plastic laminate on plywood.
7. Ceiling: Translucent plastic panel.
8. Above Ceiling:  Provide emergency access.
9. Base: Stainless steel, recessed.
10. Front Return Panel: Same as construction as doors.
11. Car Operating Panel: Integral with front return; one per car.
12. Light Fixtures: 2 Fluorescent fixtures above translucent ceiling.
13. Hand Rail: Stainless steel, at three sides.
14. Door Threshold: Extruded aluminum.
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15. Certificate frame.
2.02 HOISTWAY ENTRANCES

A. Hoistway Entrances :
1. Frames: Stainless steel.
2. Doors: Stainless steel.
3. Fire Rating: 1-1/2 hour fire rating.
4. Sills: Extruded aluminum.

2.03 CAR FIXTURES
A. Car Operating Panel: Integral with front return, with illuminated call buttons

corresponding to floors served, alarm button, and DOOR OPEN/DOOR CLOSE buttons.
1. Position alarm button where it is unlikely to be accidentally actuated; not more than

48 inches above cab floor.
2. Provide matching service cabinet integral with front return panel, with hinged door

and lock in each car.
3. Provide the following in each service cabinet:

a. Switch for each auxiliary operational control, keyed.
b. Switches for inspection, fan, and light.
c. Emergency light.
d. Telephone cabinet and telephone.

4. Keyed switches for each operational control specified.
5. Provide  telephone cabinetand hands-free telephone .

B. Position Indicator Panel: above control panel with illuminating position indicators.
C. Stainless Steel Hand Rail:  Flat bar stock, No.4 finish.
D. Pad Hooks:  Stainless steel type, mounted at 84 inches high.
E. Protective Pads:  Canvas cover, padded with sponge fill material, sewn with piping edges;

brass grommets spaced to match pad hook spacing in cab, covering side and rear walls and
front return, except cut-out for control panel; provide one set for Elevator No. 2.

F. Certificate Frame and Glazing: Stainless steel frame, clear tempered glass glazing,
attached with tamper proof screws.

G. Light Fixtures: Fluorescent.
H. Ventilation: Single speed fan; perforations in wall base.

2.04 FINISH MATERIALS
A. Plastic Laminate:  NEMA LD 3, HGS ; textured, low gloss finish.
B. Stainless Steel Sheet:  ASTM A666 Type 304; No. 4 finish unless otherwise indicated.
C. Plywood:  PS 1, Structural I, Grade C-D, or better.

2.05 FABRICATION
A. Components Fabricated of Steel Sheet: Hot-dipped galvanized steel sheet, ASTM

A653/A653M, with G90/Z275 coating.
B. Cab Door Construction: 0.058 inch thick metal, of hollow sandwich panel construction,

flush design, rolled profiles, rigid construction.
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C. Cab Door Frames: 0.058 inch thick metal, welded corner design with smooth invisible
joints.

D. Hoistway Doors: 0.058 inch thick metal, of hollow sandwich panel construction, flush
design, rolled profiles, rigid construction.

E. Hoistway Door Frames: 0.058 inch thick metal, of rolled profiles, welded corner with
smooth invisible joints.

F. Weatherstripping:  Weatherstrip hoistway doors and frames to eliminate audible noise
caused by air movement, imposed by car movement in the hoistway, and air pressure
differential between hoistway and landing floors.

PART 3  EXECUTION
3.01 INSTALLATION - SEE SECTION 14 2010

END OF SECTION
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SECTION 210500 
 

COMMON WORK RESULTS FOR FIRE PROTECTION 
 
PART 1. GENERAL 
 
1.01. SUMMARY 
 

A. All work under Division 21 is subject to the Division 01, General Conditions and Special 
Requirements for the entire contract. 

 
B. Provide all labor, materials, equipment, and services necessary for and incidental to the 

complete installation and operation of all mechanical work. 
 

C. Unless otherwise specified, all submissions shall be made to, and acceptances and 
approvals made by the Architect and the Engineer. 

 
D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and 

accessories are not necessarily shown.  Furnish and install all such items as may be 
required to fit the work to the conditions encountered.  Arrange piping, equipment, and 
other work generally as shown on the contract drawings, providing proper clearance and 
access.  Where departures are proposed because of field conditions or other causes, 
prepare and submit detailed shop drawings for approval in accordance with Submittals 
specified below.  The right is reserved to make reasonable changes in location of 
equipment, and piping up to the time of rough-in or fabrication. 

 
E. Conform to the requirements of all rules, regulations and codes of local, state and federal 

authorities having jurisdiction. 
 

F. Coordinate the work under Division 21 with the work of all other construction trades. 
 

G. Be responsible for all construction means, methods, techniques, procedures, and phasing 
sequences used in the work.  Furnish all tools, equipment and materials necessary to 
properly perform the work in first class, substantial, and workmanlike manner, in 
accordance with the full intent and meaning of the contract documents. 

 
H. Extend existing fire protection system as required to fully protect the entire project per 

NFPA-13 and State of Delaware Fire Protection. 
 
1.02. PERMITS AND FEES 
 

A. Obtain all permits and pay taxes, fees and other costs in connection with the work.  File 
necessary plans, prepare documents, give proper notices and obtain necessary approvals.  
Deliver inspection and approval certificates to Owner prior to final acceptance of the 
work. 

 
B. Permits and fees shall comply with the Division 01, General Requirements of the 

specification. 
 
1.03. EXAMINATION OF SITE 
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A. Examine the site, determine all conditions and circumstances under which the work must 

be done, and make all necessary allowances for same.  No additional cost to the Owner 
will be permitted for contractors failure to do so. 

 
B. Examine and verify specific conditions described in individual specifications sections. 

 
C. Verify that utility services are available, of the correct characteristics, and in the correct 

locations. 
 
1.04. CONTRACTOR QUALIFICATION 
 

A. Any Contractor or Subcontractor performing work under Division 21 shall be fully 
qualified and acceptable to the Architect and Owner.  Submit the following evidence 
when requested: 

 
1. A list of not less than five comparable projects which the Contractor completed. 

 
2. Letter of reference from not less than three registered professional engineers, 

general contractors or building owners. 
 

3. Local and/or State License, where required. 
 

4. Membership in trade or professional organizations where required. 
 

B. A Contractor is any individual, partnership, or corporation, performing work by contract 
or subcontract on this project. 

 
C. Acceptance of a Contractor or Subcontractor will not relieve the Contractor or 

subcontractor of any contractual requirements or his responsibility to supervise and 
coordinate the work, of various trades. 

 
1.05. MATERIALS AND EQUIPMENT 
 

A. Materials and equipment installed as a permanent part of the project shall be new, unless 
otherwise indicated or specified, and of the specified type and quality. Existing items of 
equipment are being relocated under another Division of these specifications.  The 
Contractor shall be responsible for connecting all utilities as shown on the drawings, to 
equipment identified as existing. 

 
B. Where material or equipment is identified by proprietary name, model number and/or 

manufacturer, furnish named item, or its equal, subject to approval by Engineer.  
Substituted items shall be equal or better in quality and performance and must be suitable 
for available space, required arrangement, and application.  Submit all data necessary to 
determine suitability of substituted items, for approval. 

 
C. The suitability of named item only has been verified.  Where more than one item is 

named, only the first named item has been verified as suitable.  Substituted items, 
including items other than first named shall be equal or better in quality and performance 
to that of specified items, and must be suitable for available space, required arrangement 
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and application.  Contractor, by providing other than the first named manufacturer, 
assumes responsibility for all necessary adjustments and modifications necessary for a 
satisfactory installation. Adjustments and modifications shall include but not be limited to 
electrical, structural, support, and architectural work. 

 
D. Substitution will not be permitted for specified items of material or equipment where 

noted. 
 
E. All items of equipment furnished shall have a service record of at least five (5) years. 

 
1.06. FIRE SAFE MATERIALS 
 

A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA and 
ASTM standards for fire safety with smoke and fire hazard rating not exceeding flame 
spread of 25 and smoke developed of 50. 

 
1.07. REFERENCED STANDARDS, CODES AND SPECIFICATIONS 
 

A. Specifications, Codes and Standards listed below are included as part of this 
specification, latest edition. 

B. ASTM  -  American Society for Testing and Materials 
C. FM  - Factory Mutual 
D. IBC  - International Building Code 
E. IEEE  -  Institute of Electrical and Electronics Engineers 
F. MSSP  -  Manufacturers Standards Society of the Valve and Fittings 

Industry 
G. NEC  -  National Electrical Code 
H. NEMA  -  National Electrical Manufacturers Association 
I. NFPA  -  National Fire Protection Association 
J. UL  -  Underwriters' Laboratories 
K. State of Delaware Fire Protection Requirements.  

 
L. All equipment materials, piping and installation shall comply with the codes and 

standards listed in the enforceable edition of the Applicable National Fire Protection 
Association Pamphlets. 

 
M. Fire Protection Systems design, equipment and installation shall comply with the 

Delaware State Fire Prevention Regulations, latest edition including all Annexes and 
Addendums. 

 
1.08. SUBMITTALS, REVIEW AND ACCEPTANCE 
 

A. Equipment, materials, installation, workmanship and arrangement of work are subject to 
review and acceptance.  No substitution will be permitted after acceptance of equipment 
or materials except where such substitution is considered by the Architect to be in best 
interest of Owner. 

 
B. After acceptance of Material and Equipment List, submit six (6) copies or more as 

required under General Conditions of  complete descriptive data for all items.  Data shall 
consist of specifications, data sheets, samples, capacity ratings, performance curves, 
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operating characteristics, catalog cuts, dimensional drawings, wiring diagrams, 
installation instructions, and any other information necessary to indicate complete 
compliance with Contract Documents.  Edit submittal data specifically for application to 
this project. 

 
C. Thoroughly review and stamp all submittals to indicate compliance with contract 

requirements prior to submission.  Coordinate installation requirements and any electrical 
requirements for equipment submitted.  Contractor shall be responsible for correctness of 
all submittals. 

 
D. Submittals will be reviewed for general compliance with design concept in accordance 

with contract documents, but dimensions, quantities, or other details will not be verified. 
 

E. Identify submittals, indicating intended application, location and service of submitted 
items.  Refer to specification sections or paragraphs and drawings where applicable.  
Clearly indicate exact type, model number, style, size and special features of proposed 
item.  Submittals of a general nature will not be acceptable.  For substituted items, clearly 
list on the first page of the submittal all differences between the specified item and the 
proposed item.  The contractor shall be responsible for corrective action and maintaining 
the specification requirements if differences have not been clearly indicated in the 
submittal. 

 
F. Submit actual operating conditions or characteristics for all equipment where required 

capacities are indicated.  Factory order forms showing only required capacities will not 
be acceptable.  Call attention, in writing, to deviation from contract requirements. 

 
G. Acceptance will not constitute waiver of contract requirements unless deviations are 

specifically indicated and clearly noted. Use only final or corrected submittals and data 
prior to fabrication and/or installation. 

 
H. For any submittal requiring more than two (2) reviews by the Engineer (including those 

caused by a change in subcontractor or supplier) the Owner will withhold contractor's 
funds by a change order to the contract to cover the cost of additional reviews.  One 
review is counted for each action including rejection or return of any reason. 

 
1.09. SHOP DRAWINGS 
 

A. Prepare and submit shop drawings for all mechanical equipment, specially fabricated 
items, modifications to standard items, specially designed systems where detailed design 
is not shown on the contract drawings, or where the proposed installation differs from 
that shown on contract drawings. 

 
B. Submit data and shop drawings including but not limited to the list below, in addition to 

provisions of the paragraph above.  Identify all shop drawings by the name of the item 
and system and the applicable specification paragraph number and drawing number. 

 
C. Every submittal including, but not limited to the list below, shall be forwarded with its 

own transmittal as a separate, distinct shop drawing.  Grouping of items/systems that are 
not related shall be unacceptable. 
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D. Items and Systems 
 

Access Doors/Panels including layout and location 
Coordinated Drawings 
Drip Pans 
Fire Protection System including Hydraulic Calculations, Equipment and Devices 
Fire Stopping - Methods and Materials 
Identification System 
Material and Equipment List 
Operations and Maintenance Manuals 
Pipe Materials Including Itemized Schedule  
Preliminary and Final Pipe Pressure Tests  
Pressure Gauges 
Test Certificates 
Valves 
Wiring Diagrams, Flow Diagrams and Operating Instructions 

 
E. Contractor, additionally, shall submit for review any other shop drawings as required by 

the Architect.  No item shall be delivered to the site, or installed, until the Contractor has 
received a submittal from the Engineer marked Reviewed or Comments Noted.  After the 
proposed materials have been reviewed, no substitution will be permitted except where 
approved by the Architect. 

 
F. For any shop drawing requiring more than two (2) reviews by the Engineer (including 

those caused by a change in subcontractor or supplier) the Owner will withhold 
contractor's funds by a change order to the contract to cover the cost of additional 
reviews.  One review is counted for each action including rejection or return of any 
reason. 

 
1.10. SUPERVISION AND COORDINATION 
 

A. Provide complete supervision, direction, scheduling, and coordination of all work under 
the Contract, including that of subcontractors. 

 
B. Coordinate rough-in of all work and installation of sleeves, anchors, and supports for 

piping, equipment, and other work performed under Division 21. 
C. Arrange for pipe spaces, chases, slots, and openings in building structure during progress 

of construction to allow for fire protection installations. 
 

D. Coordinate electrical work required under Division 21 with that under Division 26.  
Coordinate all work under Division 21 with work under all other Divisions. 

 
E. Supply services of an experienced (10 years minimum) and competent Project Manager 

to be in constant charge of work at site. 
 

F. Where a discrepancy exists within the specifications or drawings or between the 
specifications and drawings, the more stringent (or costly) requirement shall apply until 
clarification can be obtained from the Engineer. Failure to clarify such discrepancies with 
the Engineer will not relieve the Contractor of the responsibility of conforming to the 
requirements of the Contract. 
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G. Failure of contractor to obtain a full and complete set of contract documents (either 

before or after bidding) will not relieve the contractor of the responsibility of complying 
with the intent of the contract documents. 

 
1.11. CUTTING AND PATCHING 
 

A. Accomplish all cutting and patching necessary for the installation of work under Division 
21.  Damage resulting from this work to other work already in place, shall be repaired at 
Contractor's expense.  Where cutting is required, perform work in neat and workmanlike 
manner.  Restore disturbed work to match and blend with existing construction and 
finish, using materials compatible with the original.  Use mechanics skilled in the 
particular trades required. 

 
B. Do not cut structural members without approval from the Architect or Structural 

Engineer. 
 
1.12. PENETRATION OF WATERPROOF CONSTRUCTION 
 

A. Coordinate the work to minimize penetration of waterproof construction, including roofs, 
exterior walls, and interior waterproof construction.  Where such penetrations are 
necessary, furnish and install all necessary curbs, sleeves, flashings, fittings and caulking 
to make penetrations absolutely watertight. 

 
1.13. CONNECTIONS AND ALTERATIONS TO EXISTING WORK 
 

A. Unless otherwise noted on the drawings, where existing fire protection work is removed, 
pipes, valves, etc., shall be removed, including hangers, to a point below finished floors 
or behind finished walls and capped.  Such point shall be far enough behind finished 
surfaces to allow for installation of normal thickness of required finish material. 

 
B. Where work specified in Division 21 connects to existing equipment and piping, etc., 

Contractor shall perform all necessary alterations, cuttings, fittings, etc., of existing work 
as may be necessary to make satisfactory connections between new and existing work, 
and to leave completed work in a finished and workmanlike condition. 

 
C. Where the work specified under Division 21, or under other Divisions, requires relocation 

of existing equipment, piping, etc., Contractor shall perform all work and make necessary 
changes to existing work as may be required to leave completed work in a finished and 
workmanlike condition.   

 
D. Where the relocation of existing equipment is required for access or the installation of 

new equipment, the contractor shall temporarily remove and/or relocate and re-install as 
required to leave the existing and new work in a finished and workman like condition. 

 
1.14. DEMOLITION 
 

A. Unless otherwise noted all existing equipment, piping,  etc., shall remain. 
 

B. Where existing equipment is indicated to be removed, all associated piping, conduit, 
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power, controls, insulation, hangers,  supports and housekeeping pads, etc.   Patch, paint 
and repair walls/roof/floor to match existing and/or new finishes. 

 
C. Provide necessary piping, valves,  temporary feeds, etc., as required. Drain and refill 

piping systems as often as necessary to accommodate phasing and to minimize time 
lengths of outages. 

 
D. The Contractor shall be responsible for visiting the site and determining the existing 

conditions in which the work is to be performed. 
 

E. Where any abandoned pipes in existing floors, walls, pipe tunnels, ceilings, etc., conflict 
with new work, remove abandoned pipes as necessary to accommodate new work. 

 
F. The location of all existing equipment, piping, etc., indicated is approximate only and 

shall be checked and verified.  Install all new fire protection work to connect to or clear 
existing work as applicable. 

 
G. Maintain egress at all times. Coordinate egress requirements with the State Fire Marshal, 

the Owner and the authorities having jurisdiction. 
 

H. Make provisions and include in bid all costs associated with confined entry/space 
requirements in crawl spaces  and all other applicable OSHA regulations. 

 
I. Where required to maintain the existing systems in operation, temporarily backfeed 

existing systems from new equipment.  Contractor shall temporarily extend existing 
piping systems to new piping systems with the appropriate shut-off valves and tamper 
switches. 

 
J. At completion of project all temporary piping, valves, controls, etc., shall be removed in 

their entirely. 
 

K. Existing piping, equipment,  materials, etc., not required for re-use or re-installation in 
this project, shall be removed from the project site. 

 
L. Deliver to the Owner, on the premises where directed, existing equipment and materials 

which are removed and which are desired by the Owner or are indicated to remain the 
property of the Owner. 

 
M. All other materials and equipment which are removed shall become property of the 

Contractor and shall be promptly removed, from the premises, and disposed of by the 
Contractor, in an approved manner.   

 
N. Where piping is removed, remove all pipe hangers which were supporting the removed 

piping.  Patch the remaining penetration voids with like materials and paint to match 
existing construction. 

 
O. Where required, provide and coordinate removal and re-installation of existing 

equipment. Take care to protect materials and equipment indicated for reuse. Contractor 
shall repair or replace items which are damaged.  Contractor shall have Owner’s 
representative present to confirm condition of equipment prior to demolition. 
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P. Before demolition begins, and in the presence of the Owners representative, test and note 

all deficiencies in all existing systems affected by demolition but not completely removed 
by demolition. Provide a copy of the list of system deficiencies to the Owner and the 
Engineer.  Videotape existing conditions in each space prior to beginning demolition 
work. 

 
Q. The Owner shall have the first right of refusal for all devices and equipment removed by 

the Contractor. 
 

R. All devices and equipment designated by the Owner to remain the property of the Owner 
shall be moved and stored by the Contractor at a location on site as designated by the 
Owner. It shall be the Contractor’s responsibility to store all  devices and equipment in a 
safe manner to prevent damage while stored. 

 
S. All existing equipment refused by the Owner shall become the property of the Contractor 

and shall be removed from the site by the Contractor in a timely manner and disposed of 
in a legal manner. 

 
T. Work Abandoned in Place: cut and remove underground pipe a minimum of 2 inches 

beyond face of adjacent construction.  Cap and patch surface to match existing finish. 
 

U. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make 
operational equipment indicated for relocation. 

 
V. Terminate services and utilities in accordance with local laws, ordinances, rules and 

regulations. 
 
1.15. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section 
affected by alternates. 

 
1.16. DEFINITIONS 
 

A. Approve - to permit use of material, equipment or methods conditional upon compliance 
with contract documents requirements. 

 
B. Furnish and install or provide means to supply, erect, install, and connect to complete for 

readiness for regular operation, the particular work referred to. 
 

C. Contractor means the mechanical contractor and any of his subcontractors, vendors, 
suppliers, or fabricators. 

 
D. Piping includes pipe, all fittings, valves, hangers, insulation, identification, and other 

accessories relative to such piping. 
 

E. Concealed means hidden from sight in chases, formed spaces, shafts, hung ceilings, 
embedded in construction or in crawl space. 
 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
COMMON WORK RESULTS FOR FIRE PROTECTION   210500-9
 

F. Exposed means not installed underground or concealed as defined above. 
 

G. Invert Elevation means the elevation of the inside bottom of pipe. 
 

H. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred  
spaces,  pipe and duct shafts, unheated spaces immediately below roof,  spaces above 
ceiling, unexcavated spaces, crawl spaces, and tunnels. 
 

I. Review - limited observation or checking to ascertain general conformance with design 
concept of the work and with information given in contract documents.  Such action does 
not constitute a waiver or alteration of the contract requirements. 

 
J. Building Line:  Exterior wall of building. 

 
PART 2. ELECTRICAL REQUIREMENTS 
 
2.01. GENERAL MOTOR AND ELECTRICAL REQUIREMENTS 
 

A. Furnish and install control and interlock wiring for the equipment furnished.  In general, 
power wiring and motor starting equipment will be provided under Division 26.  
Carefully review the contract documents to coordinate the electrical work under Division 
21 with the work under Division 26.  Where the electrical requirements of the equipment 
furnished differ from the provisions made under Division 26, make the necessary 
allowances under Division 21.  Where no electrical provisions are made under Division 
26, include all necessary electrical work under Division 21. 

 
B. All electrical work performed under Division 21 shall conform to the applicable 

requirements of Division 26 and conforming to the National Electrical Code.  All wiring, 
conduit, etc., installed in ceiling plenums must be plenum rated per NFPA  and the IBC. 

 
C. Provide wiring diagrams with electrical characteristics and connection requirements. 

 
D. Test Reports: Indicate test results verifying nominal efficiency and power factor for three 

phase motors larger than five (5) horsepower. 
 

E. Protect motors stored on site from weather and moisture by maintaining factory covers 
and suitable weatherproof covering.  For extended outdoor storage, remove motors from 
equipment and store separately. 

 
F. All motors shall be furnished with visible nameplate indicating motor horsepower, 

voltage, phase, cycles, RPM, full load amps, locked rotor amps, frame size, 
manufacturer’s name and model number, service factor, power factor and efficiency. 

 
G. Nominal efficiency and power factor shall be  as scheduled at full load and rated voltage 

when tested in accordance with IEEE 112. 
 

H. Brake horsepower load requirement at specified duty shall not exceed 85 percent of 
nameplate horsepower times NEMA service factor for motors with 1.0 and 1.15 service 
factors.    
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I. All single phase motors shall be provided with thermal protection: Internal protection 
shall automatically open power supply circuit to motor when winding temperature 
exceeds a safe value calibrated to temperature ratings of motor insulation. Thermal 
protection device shall automatically reset when motor temperature returns to normal 
range, unless otherwise indicated. 

 
2.02. WIRING DIAGRAMS 
 

A. The Contractor is responsible for obtaining and submitting wiring diagrams for all major 
items of equipment. 

 
B. Wiring diagrams shall be provided with shop drawings for all equipment requiring 

electric power. 
 
PART 3. EXECUTION 
 
3.01. EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 
 

A. Install equipment to provide maximum possible headroom, if mounting heights are not 
indicated. 

 
B. Install equipment according to approved submittal data. Portions of the work are shown 

only in diagrammatic form.  Refer conflicts to Architect. 
 

C. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated. 

 
D. Install fire protection equipment to facilitate service, maintenance, and repair or 

replacement of components. Connect equipment for ease of disconnecting, with 
minimum interference to other installations.  Extend grease fittings to accessible 
locations. 

 
E. Install equipment giving right of way to piping installed at required slope. 

 
3.02. SUPPORTS, HANGERS AND FOUNDATIONS 
 

A. Provide supports, hangers, braces, attachments and foundations required for the work.  
Support and set the work in a thoroughly substantial and workmanlike manner without 
placing strains on materials, equipment, or building structure, submit shop drawings for 
approval.  Coordinate all work with the requirements of the structural division. 

 
B. Supports, hangers, braces, and attachments shall be standard manufactured items or 

fabricated structural steel shapes.  All interior hangers shall be galvanized or steel with 
rust inhibiting paint.  For un-insulated copper piping provide copper hanger to prevent 
contact of dissimilar metals.  All exterior hangers shall be constructed of galvanized steel 
utilizing galvanized rods, nuts, washers, bolts, etc.  At contractor’s option stainless steel 
may be utilized for exterior hangers, rods, nuts, washers, bolts, etc. 

 
3.03. DEMONSTRATION AND TRAINING VIDEO RECORDINGS 
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A. General:  Engage a qualified videographer to record demonstration and training video 
recordings.  Record each training module separately. 

 
1. At beginning of each training module, record each chart containing learning 

objective and lesson outline. 
 

B. Video Recording Format:  Provide high-quality color video recordings with menu 
navigation in format acceptable to Engineer 

 
C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary 

to show area of demonstration and training.  Display continuous running time. 
 
D. Narration:  Describe scenes on video recording by audio narration by microphone while 

video recording is recorded.  Include description of items being viewed. 
 
E. Transcript: Provide a transcript of the narration.  Display images and running time 

captured from videotape opposite the corresponding narration segment. 
 

3.04. PROVISIONS FOR ACCESS 
 

A. The contractor shall provide access panels and doors for all concealed equipment, valves, 
strainers, controls, control devices, and other devices requiring maintenance, service, 
adjustment, balancing or manual operation. 

 
B. Where access doors are necessary, furnish and install manufactured painted steel door 

assemblies consisting of hinged door, key locks, and frame designed for the particular 
wall or ceiling construction.  Properly locate each door. Door sizes shall be a 12 inches x 
12 inches for hand access, 18 inches x 18 inches for shoulder access and 24 inches x 24 
inches for full body access where required.  Review locations and sizes with Architect 
prior to fabrication.   Provide U.L. approved and labeled access doors where installed in 
fire rated walls or ceilings.  Doors shall be Milcor Metal Access Doors as manufactured 
by Inland-Ryerson, Mifab, or approved equal. 

 
1. Acoustical or Cement Plaster:  Style B 
2. Hard Finish Plaster:  Style K or L 
3. Masonry or Dry Wall:  Style M 

 
C. Where access is by means of liftout ceiling tiles or panels, mark each ceiling grid using 

small color-coded and numbered tabs.  Provide a chart or index for identification.  Place 
markers within ceiling grid not on ceiling tiles. 

 
D. Access panels, doors, etc. described herein shall be furnished under the section of 

specifications providing the particular service and to be turned over to the pertinent trade 
for installation.  Coordinate installation with installing contractor.  All access doors shall 
be painted in baked enamel finish to match ceiling or wall finish. 

 
E. Submit shop drawings indicating the proposed location of all access panels/doors.  

Access doors in finished spaces shall be coordinated with air devices, lighting and 
sprinklers to provide a neat and symmetrical appearance. 
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3.05. PAINTING AND FINISHES 
 

A. Provide protective finishes on all materials and equipment.  Use coated or corrosion-
resistant materials, hardware and fittings throughout the work.  Paint bare, untreated 
ferrous surfaces with rust-inhibiting paint.  All exterior components including supports, 
hangers, nuts, bolts, washers, vibration isolators, etc. shall be stainless steel. 

 
B. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other 

finishes. 
 

C. Provide factory-applied finishes where specified.  Unless otherwise indicated factory-
applied paints shall be baked enamel with proper pretreatment. 

 
D. Protect all finishes and restore any finishes damaged as a result of work under Division 

21 to their original condition. 
 

E. The preceding requirements apply to all work, whether exposed or concealed. 
 

F. Remove all construction marking and writing from exposed equipment, piping and 
building surfaces.  Do not paint manufacturer's labels or tags. 

 
G. All exposed piping, equipment, etc. shall be painted.  Colors shall be as stated in this 

division or as selected by the Architect and conform to ANSI Standards. 
 
H. All exposed piping, equipment, etc. in finished spaces shall be painted.  Colors shall be as 

selected by the Architect and conform to ANSI Standards. 
 
3.06. CLEANING OF SYSTEMS 
 

A. Thoroughly clean systems after satisfactory completion of pressure tests and before 
permanently connecting equipment, and other accessory items.  Blow out and flush 
piping until interior surfaces are free of foreign matter. 

 
B. Flush piping to remove cutting oil, excess pipe joint compound, solder slag and other 

foreign materials.  Do not use system pumps until after cleaning and flushing has been 
accomplished to the satisfaction of the Engineer.  Employ chemical cleaners, including a 
non-foaming detergent, not harmful to system components.  After cleaning operation, 
final flushing and refilling, the residual alkalinity shall not exceed 300 parts per million.  
Submit a certificate of completion to Engineer stating name of service company used. 

 
C. Pay for labor and materials required to locate and remove obstructions from systems that 

are clogged with construction refuse after acceptance. Replace and repair work disturbed 
during removal of obstructions. 

 
D. Leave systems clean, and in complete running order. 

 
3.07. COLOR SELECTION 
 

A. Color of finishes shall be as selected by the Architect. 
 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
COMMON WORK RESULTS FOR FIRE PROTECTION   210500-13
 

B. Submit color of factory-finished equipment for acceptance prior to ordering. 
 
3.08. PROTECTION OF WORK 
 

A. Protect work, material and equipment from weather and construction operations before 
and after installation.  Properly store and handle all materials and equipment. 

 
B. Cover temporary openings in piping and equipment to prevent the entrance of water, dirt, 

debris, or other foreign matter.  Deliver pipes and tubes with factory applied end caps. 
 

C. Cover or otherwise protect all finishes. 
 

D. Replace damaged materials, devices, finishes and equipment. 
 

E. Protect stored pipes and tubes from moisture and dirt. Elevate above grade.  Do not 
exceed structural capacity of floor, where stored inside. 

 
3.09. OPERATION OF EQUIPMENT 
 

A. Clean all systems and equipment prior to initial operation for testing, or other purposes.  
Lubricate, adjust, and test all equipment in accordance with manufacturer's instructions.  
Do not operate equipment unless all proper safety devices or controls are operational.  
Provide all maintenance and service for equipment that is authorized for operation during 
construction. 

 
B. Where specified, or otherwise required, provide the services of the manufacturer's 

factory-trained servicemen or technicians to start up the equipment.  Where factory start-
up of equipment is not specified, provide field start-up by qualified technician. 

 
C. Submit factory start-up sheets or field start-ups sheets for all equipment.  

 
3.10. IDENTIFICATIONS, FLOW DIAGRAMS, ELECTRICAL DIAGRAMS AND OPERATING 

INSTRUCTIONS 
 

A. Contractor shall submit for approval working fire protection drawings of each piping 
system installed in the building.  Diagrams shall indicate the location and the 
identification number of each valve in the particular system.  Following approval by all 
authorities, the diagrams shall be framed, mounted under safety glass and hung in each 
Mechanical Room where directed.  Contractor shall deliver the tracing or sepia from 
which the diagrams were reproduced to the Owner. 

 
B. All valves shall be plainly tagged.  For any bypass valves, install sign indicating valve 

position as “Normally Open” or “Normally Closed” as required. 
 

C. All items of equipment, including motor starters, fire pump controllers, jockey pump 
controllers and disconnects  shall be furnished with white on black plastic permanent 
identification cards. Lettering shall be a minimum of ¼ inch high. Identification plates 
shall be secured, affixed to each piece of equipment, starters, disconnects, panels by 
screw or adhesive (tuff bond #TB2 or as approved equal).  Equipment identification and 
room name or area served shall be on each label. 
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D. Provide six (6) copies of operating and maintenance instructions for all principal items of 

equipment furnished.  This material shall be bound as a volume of the Operation and 
Maintenance Booklet as hereinafter specified. 

 
E. All lines piping installed under this contract shall be stenciled with direction of flow 

arrows and with stenciled letters naming each pipe  and service. Refer to Division 21 
Section, “Fire Protection Piping, Fittings, Valves, Etc”.  Color code all direction of flow 
arrows and labels.  In finished spaces omit labeling and direction of flow arrows.  Paint in 
color as selected by Architect. 

 
F. Submit list of wording, symbols, letter size, and color coding for fire protection 

identification. Submit samples of equipment identification cards, piping labels, and valve 
tags to Engineer for review prior to installation. 

 
G. Provide at least 4 hours of straight time instruction to the operating personnel.  Time of 

instruction shall be designated by the Owner.  
 

H. Contractor shall demonstrate Sequences of Operation of all fire protection equipment in 
presence of Owner’s representative, and Fire Marshal. 

 
3.11. WALL AND FLOOR PENETRATION 
 

A. All penetrations of partitions, ceilings, roofs and floors by  piping or conduit under 
Division 21 shall be sleeved, sealed, and caulked airtight for sound and air transfer 
control.   

 
B. All penetration of fire rated assemblies shall be sleeved, sealed, caulked and protected to 

maintain the rating of the wall, roof, or floor.  Fire Marshal approved U.L. assemblies 
shall be utilized.  See Division 07 Section, “Fire Protection, HVAC and Plumbing 
Protection Firestopping”. 

 
C. Where piping extends through exterior walls or below grade, provide waterproof pipe 

penetration seals, as specified in another division of these specifications. 
 

D. Provide pipe escutcheons for sleeved pipes  in finished areas. 
 

E. Piping sleeves: 
1. Galvanized steel pipe, standard weight where pipes are exposed and roofs and 

concrete and masonry walls.  On exterior walls provide anchor flange welded to 
perimeter. 

 
2. Twenty-two (22) gauge galvanized steel elsewhere. 

 
3.12. RECORD DRAWINGS 
 

A. Upon completion of the mechanical installations, the Contractor shall deliver to the 
Architect one complete set of prints of the fire protection drawings which shall be legibly 
marked in red pencil to show all changes and departures of the installation as compared 
with the original design.  They shall be suitable for use in preparation of Record 
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Drawings. 
 

B. Contractor shall incorporate all sketches, addendums, value engineering, change orders, 
etc., into record drawings prior to delivering to Architect. 

 
3.13. WARRANTY 
 

A. Contractor's attention is directed to warranty obligations contained in the GENERAL 
CONDITIONS. 

 
B. The above shall not in any way void or abrogate equipment manufacturer's guarantee or 

warranty.  Certificates of equipment manufacturer’s warranties shall be included in the 
operations and maintenance manuals. 

 
C. The contractor guarantees for a two year period from the time of final acceptance by the 

Owner. 
 

1. That the work contains no faulty or imperfect material or equipment or any 
imperfect, careless, or unskilled workmanship. 

 
2. That all work, equipment, machines, devices, etc. shall be adequate for the use to 

which they are intended, and shall operate with ordinary care and attention in a 
satisfactory and efficient manner. 

 
3. That the contractor will re-execute, correct, repair, or remove and replace with 

proper work, without cost to the Owner, any work found to be deficient.  The 
contractor shall also make good all damages caused to their work or materials in 
the process of complying with this section. 

 
4. That the entire work shall be water-tight and leak-proof. 

 
3.14.  OPERATION AND MAINTENANCE MANUALS 
 

A. The Contractor shall have prepared six (6) copies of the Operation and Maintenance 
Manuals and deliver these copies of the manuals to the Owner.  The manuals shall be as 
specified herein.  The manuals must be approved and will not be accepted as final until so 
stamped. 

 
B. The manuals shall be bound in a three-ring loose-leaf binder similar to National No. 3881 

with the following title lettered on the front:  Operations and Maintenance Manuals –      
Central Middle School Renovation – Fire Protection.  No sheets larger than 8-1/2 inches 
x 11 inches shall be used, except sheets that are neatly folded to 8-1/2 inches x 11 inches 
and used as a pull-out.  Provide divider tabs and table of contents for organizing and 
separating information. 

 
C. Provide the following data in the booklet: 

 
1. As first entry, an approved letter indicating the starting/ending time of 

Contractor’s  warranty period. 
2. Maintenance operation and lubrication instructions on each piece of equipment 
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furnished. 
3. Manufacturer's extended limited warranties on equipment. 
4. Chart form indicating frequency and type of routine maintenance for all fire 

protection equipment. The chart shall also indicate model number of equipment, 
location and service. 

5. Provide sales and authorized service representatives names, address, and phone 
numbers of all equipment and subcontractors. 

6. Provide supplier and subcontractor’s names, address, and phone number. 
7. Catalog data of all equipment, valves, etc. shall include wiring diagrams, parts 

list and assembly drawing. 
8. Provide and install in locations as directed by the Owner, valve charts including 

valve tag number, valve type, valve model number, valve manufacturer, style, 
service and location.  Each valve chart shall be enclosed in a durable polymer 
based frame with a cover safety glass.    

9. Access panel charts with index illustrating the location and purpose of access 
panels. 

10. Approved  Fire Protection Certificates. 
11. Start-up reports for equipment. 

 
D. Submit Operations and Maintenance Manuals prior to anticipated date of substantial 

completion for Engineer review and approval.  Substantial completion requires that 
Operations and Maintenance Manuals be reviewed and approved. 

 
3.15. INSTALLATION AND COORDINATION DRAWINGS 
 

A. Prepare, submit, and use composite installation and coordination drawings to assure 
proper coordination and installation of work.  Drawings shall include, but not be limited, 
to the following: 
1. Complete Plumbing, Sprinkler and HVAC Piping Drawings showing 

coordination with lights, electrical equipment, HVAC equipment and structural 
amenities. 

 
B. Draw plans to a scale not less than 3/8-inch equals one foot.  Include plans, sections, and 

elevations of proposed work, showing all equipment, and piping  in areas involved.  Fully 
dimension all work including lighting fixtures, conduits, pullboxes, panelboards, and 
other electrical work, walls, doors, ceilings, columns, beams, joists and other 
architectural and structural work. 

 
C. Identify all equipment and devices on wiring diagrams and schematics.  Where field 

connections are shown to factory-wired terminals, include manufacturer's literature 
showing internal wiring. 

 
3.16. PIPING SYSTEMS TESTING 
 

A. The entire new fire protection piping systems shall be tested hydrostatically before 
insulation covering is applied and proven tight under the following gauge pressures for a 
duration of four (4) hours.  Testing to be witnessed by Owner's representative and 
documented in writing. 

 
SYSTEM TEST PRESSURE 
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Fire Protection (Refer to NFPA) 200 psi 

 
B. Testing and acceptance thereof shall be in accordance with local requirements and shall 

meet approval of authority having jurisdiction. Submit certificates and approved permits 
and insert one (1) copy in the Operations and Maintenance Manuals. 

 
3.17. OUTAGES 
 

A. Provide a minimum of fourteen (14) days notice to schedule outages.  The Contractor 
shall include in their bid outages and/or work in occupied areas to occur on weekends, 
holidays, or at night.  Coordinate and get approval of all outages with the Owner. 

 
B. Submit Outage Request form, attached at end of this Section, to Owner for approval. 

 
 

END OF SECTION 
 
 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
COMMON WORK RESULTS FOR FIRE PROTECTION   210500-18
 

OUTAGE REQUEST 
 
 
DATE APPLIED:                                                      BY:                                  
 
DATE FOR OUTAGE:                                                      FIRM:                                 
 
START OUTAGE-TIME:                                                  DATE:                                     
 
END OUTAGE -- TIME:                                                   DATE:                                    
 
AREAS AND ROOMS:                                         

  FLOOR(S):                                         
 
   AREA(S):                                      
 
   ROOM(S):                                        
 
WORK TO BE PERFORMED:                                       
 
SYSTEM(S):                                                
 
                                                                                                                                                   
    
REQUEST APPROVED BY:                                        
     (FOREMAN OR OTHER PERSON IN CHARGE) 
 

 
 
(FOR OWNER’S USE ONLY): 
 
APPROVED:             
 
YES           NO         BY:                                                 DATE:                                  
 
DATE/TIME-AS REQUESTED:                                   OTHER :                                    
 
OWNER’S PRESENCE REQUIRED:         
  
 
YES:          NO:          NAME:                                         
 
POINT OF CONTACT:                                                                PHONE:                                       



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

FIRE PROTECTION PIPING, FITTINGS & VALVES   210505-0
 

DIVISION 21  SECTION 210505 
 FIRE PROTECTION PIPING, FITTINGS AND VALVES 
 TABLE OF CONTENTS 
 
PART 1. GENERAL 
 
1.01. SUMMARY 
1.02. SYSTEM DESCRIPTION CONDITIONS 
1.03. QUALITY ASSURANCE 
1.04. DELIVERY, STORAGE AND HANDLING 
1.05. ALTERNATES 
 
PART 2. PRODUCTS 
 
2.01. PIPE MATERIALS 
2.02. PIPE HANGERS 
2.03. VALVES 
2.04. PRESSURE GAUGES 
2.05. ESCUTCHEONS 
2.06. DIELECTRIC CONNECTIONS 
2.07. SLEEVES 
 
PART 3. EXECUTION 
 
3.01. GENERAL PIPING INSTALLATION REQUIREMENTS 
3.02. PRESSURE GAUGE INSTALLATION REQUIREMENTS 
3.03. VALVE INSTALLATION REQUIREMENTS 
3.04. PIPE JOINTS INSTALLATION REQUIREMENTS 
3.05. HANGERS AND SUPPORTS INSTALLATION REQUIREMENTS 
3.06. PIPING IDENTIFICATION REQUIREMENTS 
3.07. VALVE IDENTIFICATION REQUIREMENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

FIRE PROTECTION PIPING, FITTINGS & VALVES   210505-1
 

SECTION 210505 
 

FIRE PROTECTION PIPING, FITTINGS AND VALVES 
 
PART 1. GENERAL 
 
1.01. SUMMARY 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02. SYSTEM DESCRIPTION CONDITIONS 
 

A. Provide all labor and materials necessary to furnish and install all piping systems on this 
project as herein specified and/or shown on the drawings.   

 
B. All piping and insulation installed in ceiling plenums must be plenum rated and comply with 

NFPA and the authority having jurisdiction. 
 

C. Where more than one piping system material is specified, ensure system components are 
compatible and joined to ensure the integrity of the system is not jeopardized.  Provide 
necessary joining fittings.  Ensure flanges, union, and couplings for servicing are 
consistently provided. 

 
D. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus 

connections. Do not use direct welded or threaded connections to valves, equipment or other 
apparatus. 

 
E. Use non-conducting dielectric connections whenever jointing dissimilar metals in open 

systems. 
 

F. Provide pipe hangers and supports in accordance with ASTM B31.9, MSS SP69 and NFPA-
13 unless indicated otherwise. 

 
G. Use 3/4 inch (20 mm) ball valves with cap and chain for drains at main shut-off valves, low 

points of piping, bases of vertical risers, and at equipment.  Pipe to nearest floor drain. 
 
1.03. QUALITY ASSURANCE 
 

A. Valves: Manufacturer's name and pressure rating marked on valve body. 
 

B. To assure uniformity and compatibility of piping components in grooved piping systems, all 
grooved products utilized shall be supplied by a single manufacturer.  Grooving tools shall 
be of the same manufacturer as the grooved components. 

 
C. If the product is available domestically it shall be supplied as such. 

 
1.04. DELIVERY, STORAGE AND HANDLING 
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A. Deliver, store, protect and handle products to site under as hereinbefore specified. 
 

B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 
 

C. Provide temporary protective coating on cast iron and steel valves. 
 

D. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

 
E. Protect piping systems from entry of foreign materials by temporary covers, completing 

sections of the work, and isolating parts of completed systems. 
 
1.05. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section affected 
by alternates. 
 

PART 2.  PRODUCTS 
 
2.01. PIPE MATERIALS 
 

A. All materials, unless otherwise specified, shall be new and of the best quality of their 
respective kinds, and shall conform to the requirements and ordinances of local, state and 
insurance authorities having jurisdiction.   

 
1. Fire Protection Piping (NFPA-13): 

 
a). Piping Above Grade (Inside):  Steel, schedule 40, ASTM A53, black pipe. 

Piping 4 inches and smaller shall be ASTM A120, black steel pipe. Sizes 4-
inches and above shall be standard weight, black, cast iron with screwed 
fittings, schedule 10 steel piping shall be acceptable when approved by the 
authority having jurisdiction.   

 
b). Piping Above Grade (Outside):  Galvanized Steel 

 
c). Wet Pipe Fittings:  Steel fittings shall be ASME B16.9, wrought steel, butt 

welded. Cast iron fittings shall be ASME 16.1, flanges and flanged fittings. 
 Malleable iron fittings shall be ASME B16.3, threaded fittings.  
Mechanical grooved couplings shall be malleable iron housing clamps to 
engage and lock C shaped elastomeric sealing gasket, steel bolts, nuts, and 
washers; galvanized for galvanized pipe.  Mechanical formed fittings shall 
be carbon steel housing with integral pipe stop and O-ring and O-ring 
uniformity compressed into permanent mechanical engagement onto pipe. 

 
d). Victaulic grooved end fittings and mechanical couplings shall be used for 

wet pipe and dry pipe systems 2” and larger.  Couplings and fitting shall be 
UL listed and FM approved.  Fittings shall be ASTM A536 ductile iron, 
ASTM A234 forged steel or ASTM A53 fabricated steel with factory 
grooved ends designed to accept Victaulic couplings. 
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e). Victaulic mechanical couplings shall consist of two ASTM A536 ductile 

iron housings, pressure-responsive, synthetic rubber gasket and plated steel 
bolts and nuts. 

 
i. Rigid Type: Housings shall be cast with offsetting, angle-pattern 

bolt pads to provide system rigidity and support and hanging in 
accordance with NFPA-13.  Tongue and recess rigid type couplings 
shall only be used if the contractor uses a torque wrench for 
installation.  Required torque shall be in accordance with the 
manufacturer’s latest recommendation. 
1.) 1-1/4” through 8”: “Installation Ready” stab-on rigid 

coupling, designed for direct ‘stab’ installation onto grooved 
end pipe without prior field disassembly and no loose part.  
Victaulic FireLock EZ Style 009H (1-1/4” – 4”) and Victaulic 
QuickVic Style 107H (2”-8”). 

2.) 2” and Larger: Standard rigid coupling design.  Victaulic 
Style 07 Zero-Flex. 
 

ii. Flexible Type: use in seismic areas and where required by NFPA-
13. 
1.) 2” through 8”:  “Installation Ready” stab-on flexible 

coupling, designed for direct ‘stab’ installation onto grooved 
end pipe without prior field disassembly and no loose parts.  
Victaulic QuickVic Style 177. 

2.) 2” and Larger:  Standard flexible coupling design.  
Victaulic Style 75 or 77. 
 

iii.  
 
Fire Protection 
Service 

Temperature Range Gasket Recommendation

Water/Wet Systems Ambient Grade EPDM, Type A-C 
Shaped, FireLock EZ, or 
QuickVic Design 

 
f). Gate Valves:  2-1/2 inches & larger - listed 175 lb. OS&Y, flanged.  2 

inches & smaller - UL/FM listed 175 lb., bronze, screwed.  Furnish all 
sprinkler control valves with slow close manual operator and position 
indicator.  Tamper switches furnish under Division 21. 

 
g). Grooved End Gate Valves:  2-1/2inches and Larger – UL listed/FM 

approved, 250 psi maximum pressure rating, OS&Y, ductile iron body, 
bronze mounted, grooved ends.  Victaulic FireLock Series 771. 

 
h). Grooved End Butterfly Valves: 2 inches & Larger: UL listed/FM approved, 

up to 365 psi maximum pressure rating, ductile iron body, nickel-plated 
ductile iron disc, Nitrile seat, weather-proof actuator with two pre-wired 
supervisory switches.  Victaulic FireLock Series 765 or Series 705. 
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i). Globe Valves:  2 inches & smaller - 175 lb., bronze, screwed, UL/FM listed. 

 
j). Check Valves: 2-1/2 inches & smaller - UL/FM listed 175 lb., flanged 

swing check.  2 inches & smaller - listed 175 lb., bronze swing check, 
screwed. 

 
k). Grooved End Check Valves:  2 inches and Larger: UL listed/FM approved, 

up to 365 psi maximum pressure rating, ductile iron body, spring-loaded 
stainless steel or EPDM coated ductile iron disc, nickel-plated or welded-in 
nickel seat.  Victaulic FireLock Series 717H or Series 717. 

 
l). Finish: All exposed fire protection piping shall be primed and painted with 

epoxy red paint.  White letters shall indicate pipe and indicate direction of 
flow. Painting shall be provided under Division 09. 

 
m). Special Requirements:  All fire protection piping, valves, fittings and joints 

shall comply with applicable National Fire Protection Pamphlets (NFPA) 
local codes, building codes, Fire Marshal, Owner's Insurance Underwriter,  
and the authority having jurisdiction. 

 
B. Steel pipe shall be similar and equal to National Allied Tube or Wheatland black or zinc-

coated (galvanized) as hereinafter specified.  Pipe shall be free from all defects which may 
affect the durability for the intended use.  Each length of pipe shall be stamped with the 
manufacturer's name. 

 
C. Copper pipe shall be Revere, Anaconda or Chase with approved solder fittings. 

 
2.02. PIPE HANGERS 

 
A. All hangers for metallic piping shall be adjustable, wrought clevis type, or adjustable 

malleable split ring swivel type, having rods with machine threads.  Hangers shall be 
Grinnell Company's Figure 260 for pipe ¾-inch and larger, and Figure 65 for pipe 2-inches 
and smaller, or approved equal.  Adjustable pipe stanchion with U-bolt shall be Grinnell 
Company's Figure 191.  Pipe roller supports shall be Grinnell's Figure 181 or Figure 271.  
Exterior pipe hangers shall be galvanized or stainless steel construction.  For copper piping 
in direct contact with the hanger, hanger construction shall be copper coated to prevent 
contact of dissimilar metals similar to Grinnell's Figure CT-65.  Hanger spacing and rod sizes 
for steel and copper pipe shall not be less than the following: 

 
 
NOMINAL PIPE 
SIZE IN 

 
STD. STEEL PIPE MAXIMUM SPAN 

FT. COPPER TUBE 

 
MINIMUM ROD 
DIAMETER INCHES 
OF ASTM A36 
STEEL THREADED 
RODS 

 
3/4 & 1 

 
6 5 

 
3/8 

 
1 -  ½   

 
6 8 

 
3/8 
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NOMINAL PIPE 
SIZE IN 

 
STD. STEEL PIPE MAXIMUM SPAN 

FT. COPPER TUBE 

 
MINIMUM ROD 
DIAMETER INCHES 
OF ASTM A36 
STEEL THREADED 
RODS 

 
2 

 
8 8 

 
3/8 

 
2 – ½   

 
10 9 

 
 ½   

 
3 

 
12 10 

 
½   

 
4 

 
14 12 

 
5/8 

 
5 

 
14 12 

 
5/8 

 
6 

 
16 14 

 
3/4 

 
8 

 
18 16 

 
7/8 

 
10 

 
20 18 

 
7/8 

 
12 

 
20 18 

 
7/8 

 
B. Anchors, guides, and roller supports shall be installed in accordance with the contract 

drawings and manufacturer's recommendations to provide pipe support and control pipe 
movement for all piping systems. Anchors and guides shall be securely attached to the pipe 
support structure.  Submit shop drawing for proposed pipe support structure for guides and 
anchors for approval of the Structural Engineer.  Pipe alignment guides shall be Fig. 255 
Grinnell, or as approved equal.  Guides shall be sized to accommodate the pipe with 
insulation.  Guides shall be steel factory, fabricated, with bolted two section outer cylinder 
and base for alignment of piping and two section guiding spider for bolting to pipe. 

 
C. Hangers for pipe sizes ½  to 1 ½  inch (13 to 38 mm): Carbon steel, adjustable swivel, split 

ring, comply with NFPA-13. 
 

D. Hangers for pipe sizes 2 to 4 inches (50 to 100 mm): Carbon steel, adjustable, clevis. Comply 
with NFPA-13. 

 
E. Multiple or Trapeze hangers: Steel channels with welded spacers and hanger rods. 

 
F. Wall support for pipe sizes to 3 inches (76 mm): cast iron hook, comply with NFPA-13. 

 
G. Wall support for  pipe sizes 6 inches (150 mm) and over: welded steel bracket and wrought 

steel clamp with adjustable steel yoke and cast iron roll, comply with NFPA-13.. 
 

H. Vertical Support: Steel riser clamp, comply with NFPA-13. 
 

I. Floor support for pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 
concrete pier or steel support, comply with NFPA-13. 
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J. Copper pipe support: Carbon steel ring, adjustable, copper plated, comply  with NFPA-13. 
 

K. Hanger rods: Mild steel threaded both ends, threaded one end, or continuous threaded, 
comply with NFPA-13. 

 
L. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded 

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; 
size inserts to suit threaded hanger rods. 

 
M. Victaulic Style 009H, 107H, and 07 rigid couplings may be used with IPS steel piping 

systems, which meet the support and hanging requirements of NFPA-13.  An adequate 
number of Victaulic Style 177, 75, and 77 flexible couplings shall also be used to 
compensate for thermal expansion/contraction of the pipe. 

 
2.03. VALVES 
 

A. Provide parts list and assembly drawings (exploded view) for all valves in shop drawing 
submittals.  Provide valves of the same type by the same manufacturer.  All valves shall be 
provided with tamper switches and coordinated with Division 28.  

 
2.04. PRESSURE GAUGES 
 

A. Unless otherwise indicated, pressure gauges shall be the bronze bourdon tube type, 4-1/2-
inch dial, stem mounting, cast aluminum adjustable pointer, 1 percent accuracy over middle 
half of scale range, 1-1/2 percent over balance:  Trerice Model 600C; Weksler Instruments, 
Ernst Gage Co., Miljoco, or as approved equal. 

 
B. Gauges shall have pressure, vacuum, compound, or retard ranges as required, select ranges 

so that the normal readings are at the approximate midpoint and maximum system pressures 
do not exceed full scale. 

 
C. Furnish and install a gauge valve at each pressure gauge.  Gauge valves shall be Crane 

Model No. 88, Needle Valve, Ernst Gage Co. FLG 200, Wexler Instrument Corp. Type 
BBV4, or approved equal, rated for pressure intended. 

 
D. Gauge connections for pressure gauges, thermometers, or control instruments shall be made 

using tee fittings, except that gauge connections up to 1-inch size in steel may be using 
threaded extra heavy pipe couplings welded directly to the main, provided that the main is at 
least 2-inch size for 2-inch connections, 3-inch size for 3/4-inch connections, and 4-inch size 
for 1-inch connections.  Minimum gauge connection shall be 2-inch ips. 

 
E. Provide snubbers on all gauges.  Snubbers shall be No. 872 by Trerice, RS1/RS6 by Wexler 

Instruments, Miljoco or as approved equal. 
 
2.05. ESCUTCHEONS 
 

A. Provide chromium plated escutcheons properly fitted and secured with set screws on all 
exposed piping which passes through walls, floors or ceilings of finished spaces. 
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B. All escutcheon plates shall be chrome plated spun brass of plain pattern, and shall be set tight 
on the pipe and to the building surface.  Plastic escutcheon plates will not be accepted. 

 
2.06. DIELECTRIC CONNECTIONS: 
 

A. Furnish and install electrically insulated dielectric waterway fittings, unions or flanges, as 
manufactured by EPCO Sales, Inc., or Victaulic Co. at the following locations: 

 
1. Where steel piping systems join copper piping. 

 
2. Avoid the installation of steel nipples, cast iron or steel valves and specialties, or 

other ferrous components in predominately copper piping systems.  Where such 
installation is necessary, isolate the component with dielectric connections.  Do not 
mix steel pipe and copper tube in the same run of pipe or in the same section of a 
piping system. 

 
2.07. SLEEVES 
 

A. Sleeves shall be provided around all pipes through walls, floors, ceilings, partitions, roof 
structure members or other building parts.  Sleeves shall be standard weight galvanized iron 
pipe two sizes larger than the pipe or insulation so that pipe or insulation shall pass through 
masonry or concrete walls or floors.  Provide 20 gauge galvanized steel sheet or galvanized 
pipe sleeves for all piping passing through frame walls. 

 
B. Space between the pipe and sleeve shall be caulked.  Escutcheon plates shall be constructed 

to conceal the ends of sleeves.  Each trade shall be responsible for drilling existing floors and 
walls for necessary sleeve holes.  Drilling methods and tools shall be as hereinbefore 
specified. 

 
C. Sleeves through walls and floors shall be sealed with with a waterproof caulking compound. 

 
D. Firestop at sleeves that penetrate smoke barriers smoke partitions and/or rated walls/floors. 

 
PART 3. EXECUTION 
 
3.01. GENERAL PIPING INSTALLATION REQUIREMENTS 
 

A. All pipes shall be cut accurately to measurements established at the building, and shall be 
worked into place without springing or forcing, properly clearing all windows, doors and 
other openings.  Excessive cutting or other weakening of the building structure to facilitate 
piping installation will not be permitted.  All pipes shall be so installed as to permit free 
expansion and contraction without causing damage.  All open ends of pipe lines, equipment, 
etc., shall be properly capped or plugged during installation to keep dirt or  other foreign 
material out of the system.  All pipes shall be run parallel with the lines of the building and 
as close to walls, columns and ceilings as may be practical, with proper pitch.  All piping 
shall be arranged so as not to interfere with removal of other equipment on devices not to 
block access to doors, windows, manholes, or other access openings.  Flanges or unions, as 
applicable for the type of piping specified, shall be provided in the piping at connections to 
all items of equipment,  and installed so that there will be no interference with the installation 
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of the equipment.  All valves and specialties shall be placed to permit easy operation and 
access and all valves shall be regulated, packed and glands adjusted at the completion of the 
work before final acceptance.  All piping shall be installed so as to avoid air or liquid pockets 
throughout the work.  Ends of pipe shall be reamed so as to remove all burrs. 

 
B. All piping shall be run to provide a minimum clearance of 2-inches between finished 

covering on such piping and all adjacent work.  Group piping wherever practical at common 
elevations. 
 

C. All valves and other fittings shall be readily accessible. 
 

D. Drain valves with hose connections shall be provided at low points for drainage of piping 
systems.  Blow down valves shall be provided at the ends of all mains and branches so as to 
properly clean by blowing down the lines throughout in the direction of normal flow. 

 
E. Spring clamp plates (escutcheons) shall be provided where pipes are exposed in the building 

and run through walls, floors, or ceilings.  Plates shall be chrome plated spun brass of plain 
pattern, and shall be set tight on the pipe and to the building surface. 

 
F. Install all valves with stem upright or horizontal, not inverted. 

 
G. Where pipe support members are welded to structural building framing, scrape, brush clean, 

weld and apply one coat of zinc rich primer.  
 

H. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the work, and isolating parts of completed system. 

 
I. All water containing pipes shall be routed clear of combustion air dampers and louvers to 

prevent freezing condition when dampers are open. 
 

3.02. PRESSURE GAGE INSTALLATION REQUIREMENTS. 
 

A. Install pressure gages in piping tees with pressure-gage valve located on a pipe at most 
readable location. 

 
B. Adjust faces of gages to proper angle for best visibility. 

 
C. Clean windows of gages and clean factory-finished surfaces.  Replace cracked and broken 

window, and repair scratched and marred surfaces with manufacturer's touch up paint. 
 
3.03. VALVE INSTALLATION REQUIREMENTS 
 

A. Examine piping system for compliance with requirements for installation tolerances and 
other conditions affecting performance of valves.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

 
B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping 
and handling. 
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C. Operate valves from fully open to fully closed positions.  Examine guides and seats made 

accessible by such operation. 
 

D. Examine threads on valve and mating pipe for form and cleanliness. 
 

E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for 
proper size, length, and material.  Check gasket material for proper size, material 
composition suitable for service, and freedom from defects and damage. 

 
F. Do not attempt to repair defective valves; replace with new valves. 

 
G. Install valves as indicated, according to manufacturer's written instructions. 

 
H. Piping installation requirements are specified in other Division 21 Sections.  Drawings 

indicate the general arrangement of piping, fittings, and specialties. 
 

I. Install valves with unions or flanges at each piece of equipment arranged to allow servicing, 
maintenance, and equipment removal without system shutdown. 

 
J. Locate valves for easy access and provide separate support where necessary. 

 
K. Install valves in horizontal piping with stem at or above the center of the pipe. 

 
L. Install valves in a position to allow full stem movement. 

 
M. Adjust or replace packing after piping systems have been tested and put into service, but 

before final adjusting and balancing. Replace valves if leak persists. 
 
3.04. PIPE JOINTS INSTALLATION REQUIREMENTS 
 

A. Screwed Joints:  All screwed joints shall be made with tapered threads properly cut.  
Screwed joints shall be made perfectly tight with a stiff mixture of graphite and oil, applied 
with a brush to the male threads on the fittings. 

 
B. Grooved Joints:  Install in accordance with the manufacturer’s (Victaulic) guidelines and 

recommendations.  All grooved couplings, fittings, valves, and specialties shall be the 
products of a single manufacturer.  Grooving tools shall be of the same manufacturer as the 
grooved components.  The gasket style and elastomeric material (grade) shall be verified as 
suitable for the intended service as specified.  Gaskets shall be molded and produced by 
Victaulic.  Grooved end shall be clean and free from indentations, projections, and roll marks 
in the area from pipe end to groove for proper gasket sealing.  A Victaulic factory-trained 
field representative shall provide on-site training for contractor’s field personnel in the 
proper use of grooving tools and installation of grooved piping products.  Factory-trained 
representative shall periodically review the product installation.  Contractor shall remove and 
replace any improperly installed products. 

 
C. Soldered Joints and Copper Piping:  Joints in copper piping shall conform to the following 

minimum standards. 
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1. The pipes shall be cut to a length making certain that the ends are square, using a 

fins hacksaw blade or tube cutter.  The ends of all pipes shall be reamed and all 
burrs removed. 

 
2. The outside end of the pipe and the cut end of the fitting shall be cleaned with steel 

wool, sand cloth, or steel wire brush.  All dark spots shall be removed. 
 

3. The flux shall be applied evenly and sparingly to the outside end of the pipe and the 
inside of the outer end of the fitting until all surfaces to be jointed are completely 
covered.  The piping and fitting shall be slipped together and reworked several times 
to insure an even distribution of the flux. 

 
4. The correct amount of solder per joint for each size pipe shall be used in accordance 

with the manufacturer's recommendations. 
 

5. Solder joints shall be made by using a direct flame from a torch. 
 

6. On pipe sizes larger than ¼-inch, the fittings and valves in the pipe shall be moved 
or tapped with a hammer when the solder starts to melt to insure an even distribution 
of the solder. 

 
7. The excess solder shall be removed while it is still in the plastic state leaving a fillet 

around the cup of the fitting. 
 

8. Solder joints shall be suitable for working pressure of 100 psig and for working 
temperature of not less than 250 degrees F.  The type of solder and flux used will be 
submitted for approval.  Type 95-5 shall be the minimum standard. 

 
D. Where copper piping joins steel piping, approved bronze adapters shall be used. 

 
E. Prohibited Connections:  No direct weld, soldered, or brazed connections, without unions or 

flanges, shall be made to valves, strainers, apparatus, or related equipment.  Right and left 
couplings, long threads, or caulking of pipe threads or gasket joints will not be permitted. 

 
3.05. HANGERS AND SUPPORTS INSTALLATION REQUIREMENTS 
 

A. General:  All hangers shall be of an approved type arranged to maintain the required grading 
and pitching of lines to prevent vibration and to provide for expansion and contraction.    
Saddles shall be Grinnells Figure 173/273 or approved equal.  Provide approved spacers 
between saddles and pipe where flexible insulation is specified.  Provide insulation 
protection shields for insulated piping without saddles.  Shield shall be Grinnell Figure 167 
or as approved equal. Comply with NFPA-13. 

 
B. Spacing:  Regardless of spacing, hangers shall be provided at or near all changes in direction, 

both vertical and horizontal, for all piping.   
 

C. Vertical Lines:  Shall be supported at their bases, using either a suitable hanger placed in a 
horizontal line near the riser, or a base type fitting set on a pedestal, foundation or support.  
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All vertical lines extending through more than one floor level shall be supported at each floor 
with a riser clamp.  Riser clamp shall be Grinnell Co.'s Figure 261, or approved equal.  All 
vertical drops to pump suction elbows shall be supported by floor posts. 

 
D. Racks and Brackets:  All horizontal piping on vertical walls shall be properly supported by 

suitable racks securely anchored into the wall construction.  Where not practical to obtain 
ceiling anchorage, all piping near walls shall be supported by approved brackets securely 
anchored into the wall construction.  Washer plates (Fib. 60, 60L) and other miscellaneous 
attachments, fasteners, etc., shall be Grinnell or as approved equal.  All exterior hanger and 
bracket systems in their entirety shall be galvanized. 

 
E. Pipe Hangers and supports shall be attached to the panel point at the top chord of bar joist or 

at a location approved by the structural engineer. 
 

F. Select hangers and components for loads imposed.  Secure rods with double nuts. 
 

G. Support of horizontal piping shall allow for vertical adjustment after installation of piping. 
 

H. Support overhead piping with clevis hangers.  
 

I. Do not support all parallel piping from the same joist.  Stagger all supports in accordance 
with the structural engineer's recommendations.  

 
J. Fabricate and install steel anchors by welding steel shapes, plates, and bars to piping and to 

structure.  Comply with ASME B31.9 and AWS D1.1. 
 

K. Construct concrete anchors of poured-in-place concrete of dimensions indicated and include 
embedded fasteners. 

 
L. Refer to structural documents for appropriate connection/attachment materials to building. 

 
3.06. PIPING  IDENTIFICATION INSTALLATION REQUIREMENTS 
 

A. All piping  shall be identified with painted background marked with the name of the service 
with arrows to indicate flow direction.  Color code and system identification shall comply 
with ANSI Standards and piping identification system shall comply with ASME A13.1-81., 
scheme for the identification of piping systems and ASHRAE Fundamentals Handbook, 
latest edition. 

 
B. Markings shall be plain block letters, stenciled on pipes,  and shall be located near each 

branch connection, near each valve, and at least every 10 feet on straight runs of pipe.  
Where pipes are adjacent to each other, markings shall be neatly lined up.  All markings shall 
be located in such manner as to be easily legible from the floor.  Pipe identification schedule 
shall be as follows: 

 
 
OUTSIDE DIAMETER OF PIPE 
OR COVERING (INCHES) 

LENGTH OF COLOR 
FIELD (INCHES) 

SIZE OF LETTERS 
(INCHES) 

 
 ½  to 1  ¼   8 ½   
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 1-½  to 2 8 ¾  
 
2  ½  to 6 12 1 ¼  
 
8 to 10 24 2 ½   
 
Over 10  32 3  ½   

 
3.07. VALVE IDENTIFICATION REQUIREMENTS 
 

A. All valves shall be tagged with a numbered tag. 
 

B. The tags shall be made of 1-inch diameter brass tags fastened to the valve by means of brass 
chains.  Numbers shall agree with valve numbers on diagrammatic herein before specified. 

 
C. Provide a minimum of six (6) valve charts with valve numbers indicating valve type, size, 

manufacturer and service. 
 

D. Additional valve charts shall be mounted behind glazed wooden frames and be hung in the 
main fire protection riser room.  Additional copies shall be provided in each copy of the 
O&M manuals. 

 
 
 END OF SECTION 
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SECTION 211003 
 

WATER BASED FIRE SUPPRESSION SYSTEM 
 
PART 1. GENERAL 
 
1.01. REFERENCE 
 

A. The conditions of the Contract and General Requirements apply to the work specified in 
this section.  All work under this section shall also be subject to the requirements of 
Division 21 Section, Common Work Results for Fire Protection and Division 01 Section, 
General Requirements. 

 
B. Submit complete shop drawings of all equipment utilized with the system in accordance 

with Division 21 Section, Common Work Results for Fire Protection.  Submittals shall 
include but not be limited to the following fire protection system and accessories: 

 
•Pressure Sensing Devices, Valves 
•Pressure/Vacuum Gauges 
•Inspector’s Test Station 
•Eccentric Reducers 
•Pressure Switches 
•Valves and Piping 
• Flow Switches 
•Tamper Switches 
•Auxiliary Drains 

 
C. Provide sprinklers, piping and associated equipment complete and ready for operation. 

Equipment materials, installation, workmanship, fabrication, assembly, erection, 
examination, inspection, and testing shall be in accordance with NFPA-13, NFPA-70,  
NFPA-72E, and NFPA-101 .  Devices and equipment for fire protection service shall be 
U.L listed or FM approved. 

 
D. All of the equipment and devices shall be included within the project Operations and 

Maintenance Manuals.      
 

E. Refer to Division 21 Section, Fire Protection Pipes, Valves, and Fittings for pipe 
materials. 

 
F. Fire Protection Systems design, equipment and installation shall comply with the 

Delaware State Fire Prevention Regulations, latest edition including all Annexes and 
Addendums. 

 
1.02. DESCRIPTION 
 

A. Provide all facilities, labor, materials, tools, equipment, appliances, transportation, 
supervision, and related work necessary to complete the work specified in this Section 
and as shown on the drawings.  The work shall be performed by a licensed sprinkler 
contractor only.  All equipment, piping, devices, and valves shall be sized based on 
hydraulic calculations.  Include a 10 psig safety factor with hydraulic calculations. 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
WATER BASED FIRE SUPPRESSION SYSTEM     211003-2 

 
B. Layout sprinkler system complete and size all fire protection piping in accordance with 

requirements of the National Fire Protection Association and the State Fire Marshal.  
System shall be designed for occupancy as required by applicable codes.  Conceal fire 
protection piping in finished spaces unless indicated otherwise.  System drains and 
inspector's test shall not be located in finished spaces. 

 
C. Sprinkler equipment and work shall conform to requirements of National Fire Protection 

Association Standard No. 13 and No. 24.  In addition, all work shall conform to 
requirements of all codes and regulations of authorities having jurisdiction over this 
work, including, but not limited to, State Fire Marshal, County and/or City Fire Marshal, 
Life Safety Codes and International Code, and Insurance Underwriter.  

 
D. Preliminary Shop Drawing:  Prior to preparing detailed working drawings for submission 

to State Fire Marshal, submit preliminary sprinkler system layout to the Architect for 
review and approval.  Show all finished ceilings, light fixtures, air diffusers and other 
ceiling mounted devices.  Coordinate sprinkler head types and locations with ceiling 
types.  All sprinkler heads in acoustic tile ceilings shall be centered in the tile. 

 
E. The fire protection contractor shall prepare dimensioned and detailed working drawings, 

specifications, and hydraulic calculations and submit same to the State Fire Marshal 
and/or County Fire Marshal for review and approval.  Prior to submission to the Fire 
Marshal, the Fire Protection Contractor shall have all fire protection drawings, submittals, 
calculations reviewed and approved by a registered Fire Protection Engineer or a level III 
Nicet Technician. One set of these approved documents shall be provided to the Engineer 
for record purposes.  All costs related to changes required to obtain the Fire Marshal's or 
Insurance Underwriters’ approval shall be the responsibility of the contractor. 

 
F. Manufactured equipment and materials shall be submitted to the Engineer for review and 

approval, in accordance with the requirements of Division 21 Section, Common Work 
Results for Fire Protection. 

 
G. Hydraulic calculations shall include a 10 psig safety factor to account for pipe aging and 

deterioration of water supply. 
 
H. For small areas subject to freezing (loading dock, exterior canopy, etc.), Contractor shall 

provide and install freeze proof heads, piping, control valves, tamper switches, test 
stations, (backflow preventers, expansion chambers, fill cup, drain valve) etc., as required 
by NFPA-13 and the authority having jurisdiction. Glycol loops shall be acceptable at 
contractor’s option subject to the approval of the Authority having jurisdiction. 

 
I. Where combustible construction materials are located above ceilings, provide above 

ceiling fire protection in accordance with N.F.P.A-13. 
 
1.03. DELIVERY, STORAGE AND PROTECTION 
 

A. Refer to Division 01 Section, General Requirements: Transport, handle, store, and protect 
products. 

 
B. Accept equipment and devices on site in factory packing. Inspect for damage. Comply 
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with manufacturer’s rigging and installation instructions for all equipment. 
 

C. Protect components from physical damage including effects of weather, water, and 
construction debris. 

 
D. Provide temporary inlet and outlet caps, and maintain in place until installation. 

 
1.04. EXTRA MATERIALS 
 

A. Provide extra sprinklers under provisions of NFPA-13. Provide suitable wrenches for 
each sprinkler type and metal storage cabinet. 

 
1.05. PERMITS FROM THE AUTHORITY HAVING JURISDICTION AND FEES 
 

A. Pay all permits, fees, and charges required for this work. 
 
1.06. HYDRANT FLOW TESTS 
 

A. The Fire Protection Contractor shall perform a hydrant flow test. 
 

B. The hydrant flow test shall be performed by the Fire Protection Contractor in the vicinity 
of each building at no additional cost to the Owner. 

 
C. Where practical, tests shall be performed between 9:00 a.m. and 5:00 p.m. on a normal 

working day during summer.  If conducting the test is impractical during these hours, 
then a local Fire Department representative shall be present to "observe" the test during 
"off peak" hours and to acknowledge the correctness of results. 

 
D. The tests shall be submitted for review prior to submitting any hydraulic calculations.  

The test data shall contain the following: 
 

1. Date of the test 
2. Who performed the test and who was present. 
3. Site plan indicating locations and diameters of water mains and locations of the 

hydrants tests. 
4. Grade elevation of the hydrant tests 
5. Static pressure in psig 
6. Flow in GPM 
7. Residual pressure in psig 
8. Hydrant butt size in inches 
9. Hydrant coefficient 

 
1.07. ALTERNATES 
 

A. Refer to Division 01 Section, Alternates - Alternates for description of work under this 
section affected by alternates. 
 

PART 2. PRODUCTS 
 
2.01. SPECIALTIES 
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A. All sprinkler heads shall be U.L. listed and shall be of the same manufacturer throughout 

the building. 
 

B. Piping shall be in accordance with Division 21 Section, Fire Protection Piping, Fittings, 
and Valves, etc.  All exposed fire protection piping in unfinished areas shall be painted 
with red epoxy paint.  White letters shall identify piping and indicate direction of flow.  
Exposed fire protection piping within finished areas shall be painted in color as 
determined by the Architect/Engineer. 

 
C. Shut-off valves shall be UL approved O.S. and Y. double disc gate valves or UL/FM 

approved grooved end butterfly valves. 
 

D. Check valves shall be swing check type or spring-loaded type UL approved for the 
application. 

 
E. Coordinate the fire protection systems with the fire alarm system specified under 

Division 26.  Provide alarm initiating devices with proper contact arrangement.  All 
electrical wiring shall be furnished and installed under Division 26. 

 
F. Flow control valve, alarm switches and valve supervision shall be furnished and installed 

under this Division.  All wiring shall be accomplished by the electrical contractor, under 
Division 26.  Provide any additional flow control valves, alarm switches, tamper switches 
and flow switches required by NFPA-13 but not indicated on contract drawings. 
Coordinate with the alarm system and electrical subcontractor. 

 
G. Pipe and fittings shall meet the requirements of NFPA 13 and NFPA-24. 

 
2.02. SPRINKLER HEADS  
 

A. Suspended or Drywall Ceilings: 
 

1. Manufacturer: Victaulic, Viking, Grinnell, Reliable, or approved equal. 
 

2. All sprinkler heads installed in suspended ceilings and drywall ceilings including 
bulkheads shall be Victaulic Model V38 concealed quick response sprinkler or 
approved equal. Cover plate shall be finished with a polyester baked enamel 
finish.  Color selection by Architect.  Provide cover assembly with each head.  
Frangible glass bulb shall be temperature rated for specific area hazard. 

 
3. Sprinkler heads in all other areas with finished ceilings shall be Victaulic Model 

V27 or approved equal.  These sprinklers shall be standard pendant type with 
matching screw on escutcheon plate. Sprinkler and escutcheon plate finish shall 
be chrome plated.  Fusible link shall be temperature rated for specific area 
hazard. 

 
B. Exposed Area Type: 

 
1. Manufacturers: Victaulic, Viking, Grinnell, Reliable, or approved equal. 
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2. Sprinkler heads in unfinished or exposed areas shall be Victaulic Model V27, or 
approved equal. These sprinklers shall be standard, ½ inch upright, pendant or 
conventional where required. Provide guards where hereinafter indicated. 
Sprinklers shall be brass with frangible glass bulb temperature rated for specific 
area hazard. Provide standard brass, screw on flat escutcheon plate. 

 
C. Sidewall type: 

 
1. Manufacturers: Victaulic, Viking, Grinnell, Reliable, or approved equal. 

 
2. Sidewall sprinklers shall be Victaulic Model V27 semi-recessed horizontal 

sidewall type with matching screw on escutcheon plate. Sprinkler and escutcheon 
plate finish shall be chrome plated. Frangible glass bulb shall be temperature 
rated for specific area hazard. 

 
D. Quick Response Type: 

 
1. Manufacturers: Victaulic, Viking, Grinnell, Reliable or approved equal. 

 
2. Sprinkler heads shall be listed quick response sprinklers in accordance with 

NFPA-13 and NFPA-101.  Quick response sprinklers shall be Victaulic Model 
V27 or approved equal.  Model and deflector style shall be as required to 
accommodate upright, pendant, sidewall or recessed mounting. Sprinklers and 
escutcheon plates shall be chrome plated. Frangible glass bulb shall be 
temperature rated for specific area hazard. 

 
E. The temperature rating of the sprinklers shall be as required by N.F.P.A.-13 and or the 

authority having jurisdiction. 
 

F. All sprinkler heads installed in lay-in ceiling tiles shall be located in the center of the tile 
to provide a symmetrical, aesthetic and neat appearance.  All sprinkler heads installed in 
bulkheads, recesses, and soffits shall be centered to provide a symmetrical, aesthetic and 
neat appearance. 

 
G. Provide extended escutcheons in rooms with surface mounted lighting fixtures. 

 
H. Additional heads shall be furnished as required by NFPA-13.  The heads shall be in a 

cabinet designed to hold the heads and include one sprinkler head wrench for each type 
of sprinkler.  Cabinet shall be mounted where indicated in the field. 

 
I. Head guards shall be provided in mechanical spaces, janitors’ closets, electrical rooms, 

storage areas, elevator shafts, and elevator machine rooms.  Finish for head guards in 
finished spaces shall be selected by Architect. 

 
J. Sprinkler escutcheons and guards shall be listed, supplied, and approved for use with the 

sprinkler, by the sprinkler manufacturer. 
 
K. Provide high temperature sprinkler heads for use adjacent to kilns, skylights, heaters, 

lights, or other high temperature areas. 
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2.03. FLEXIBLE SPRINKLER DROPS 
 
A. Stainless Steel Sprinkler Fittings 

 
1. Manufacturer:  Victaulic AquaFlex® 

 
2. In lieu of rigid pipe offsets for concealed locations only, or return bends for 

sprinkler drops, the Victaulic AquaFlex® stainless steel, multiple-use, sprinkler 
fitting system may be used to locate sprinklers as required by final finished 
ceiling tiles and walls.  The drop system shall consist of a braided or unbraided 
(corrugated) type 304 stainless steel flexible tube, a zinc-plated steel 1” NPT 
male threaded nipple for connection to branch-line piping, and a zinc-plated steel 
reducer with ½” or ¾” NPT female thread for connection to the sprinkler head.  
Union joints shall be provided for ease of installation.  The flexible drop shall 
attach to the ceiling grid using a one-piece open gate bracket.  The braided drop 
system is FM approved for sprinkler services to 200 psi and can be installed 
without the use of tools, and the unbraided system is UL listed for sprinkler 
services to 175 psi. 

 
2.04. SIGNS 
 

A. Provide 9 inch x 7 inch signs suspended from control valves which indicate the purpose 
of the valve and its normal position, Central Type A or approved equal. 

 
B. All control, drain, and test connection valves shall be provided with signs indicating 

purpose. 
 

C. Signs shall be fabricated of an approved material, painted red with white lettering. 
 

D. Signs shall have typed labels. Handwritten labels shall not be acceptable. 
 
2.05. DRAINS 
 

A. The sprinkler systems shall be arranged to be completely drainable.  Means of drainage 
shall be provided with adequate protection from freezing. 

 
B. Drain valve may be combined with sprinkler alarm test valve and sight glass, G/J 

Innovations Sure-Test or approved equal.  Valve shall be UL listed with positive off 
handle for off, test or drain, integral sight glass, orifice size equal to smallest sprinkler 
orifice and full 1 inch drain. 

 
2.06. ALARM DEVICES 
 

A. Approved water flow switches shall be installed to activate the fire alarm, and annunciate 
sprinkler flow at a minimum on each floor, each system riser, elevator shaft, where 
indicated on the contract documents and where required by N.F.P.A. or the authority 
having jurisdiction.  Conductors shall be provided under the electric division to provide 
fire alarm, and annunciation.  Activation of the sprinkler system by one sprinkler or 
equivalent test shall cause the fire alarm system to activate, and the appropriate lamp(s) 
to activate on the annunciator.  An approved test shall be provided for each water flow 
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switch. 
 

B. All valves controlling water supply for sprinklers shall be electrically supervised in 
accordance with requirements of NFPA 13 and 72A, and provided under this Division.  
Provide separate valve chart for all fire protection valve indicating valve type, normal 
position, size, location and type of supervision insert in O&M manual and mount 
additional copies in fire pump room and mechanical rooms. 

 
C. Valve tamper switches shall be Model OSY2 as manufactured by System Sensor or 

Model OSYSU-A2 as manufactured by Potter Electric Signal Company or approved 
equal.  The valve tamper switches shall monitor the open position of  all OS&Y gate 
valves. Each tamper switches shall contain two sets of single pole double throw, Form C 
contacts.  All valve tamper switches shall have tamper resistant covers that upon removal 
of the cover will cause the switches to operate.  Tamper switches shall be suitable for 
125/250 VAC @ 15 AMPS.  All tamper switches shall be U.L. listed and F.M. approved. 

 
D. Pressure type flow switches shall be Model EPS10 as manufactured by System Sensor or 

Model PS10-2 as manufactured by Potter Electric Signal Company or approved equal.  
Each pressure type flow switch shall contain two sets of single pole double throw switch 
contacts.  All pressure type flow switches shall have tamper resistant covers that upon 
removal of the cover will cause the switches to operate.  Pressure type flow switches shall 
be suitable for 125/250 VAC @ 10 AMPS.  All pressure type flow switches shall be U.L. 
listed and F.M. approved. 

 
E. Vane Type waterflow switch with retard shall be WFD Series as manufactured by System 

Sensor or Model VSR-F as manufactured by Potter Electric Signal Company or approved 
equal.  The VAC type waterflow switches shall contain two single pole, double throw 
form C, snap return switches.  All Vane type waterflow switches shall have tamper 
resistant covers that upon removal of the cover will cause the switches to operate.  Vane 
type waterflow switches shall be suitable for 125/250 VAC @ 10 AMPS.  All vane type 
waterflow switches shall be U.L. listed and F.M. approved. 

 
2.07. GAUGES 
 

A. Gauges shall be located in a suitable place to prevent freezing.  Each gauge shall be 
controlled by a valve having arrangement for draining. 

 
B. Listed pressure gauges with connections not smaller than ¼ inch shall be installed at the 

system main drain, at each main drain associated with a floor control valve, and above 
and below each alarm check-valve. 

 
C. All pressure gauges shall be listed and shall have a maximum limit not less than twice the 

normal working pressure at the point where installed.  They shall be installed to permit 
removal and shall be located where they will not be subject to freezing. 

 
2.08. VALVES 
 

A. Provide and install control valves as indicated on contract drawings and as required by 
N.F.P.A.-13.  Gate valves shall be listed O.S. & Y. type. All control valves shall be 
supervised open.  Supervision shall be as required by N.F.P.A.-13.  Victaulic Series 705 
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and 765 grooved end butterfly valves shall be supervised in the open position. 
 
PART 3. EXECUTION 
 
3.01. GENERAL INSTALLATION REQUIREMENTS 
 

A. Install equipment in accordance with manufacturer's instructions. 
 

B. Place pipe runs to minimize obstruction to other work. 
 

C. Place piping in concealed spaces above finished ceilings. 
 

D. Center sprinklers in two directions in ceiling tile and provided piping offsets as required. 
 

E. Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and 
sprinkler escutcheons do not receive field paint finish. Remove after painting.  Replace 
painted sprinklers. 

 
F. Flush entire piping system of foreign matter. 

 
G. Install guards on sprinklers where subject to abuse and where specified. 

 
H. Hydrostatically test entire system. 

 
I. Test must be witnessed by Fire Marshal/authority having jurisdiction/ Owner’s insurance 

underwriter/ Architect/Engineer. 
 

J. Refer to plumbing floor plans for approximate locations of sprinkler zones control valve 
assemblies and routing of fire protection mains. 

 
K. Locate inspectors test stations for sprinkler zones per NFPA-13.  Provide and install drain 

piping from all approved terminations.  Provide splash blocks for terminations outside.  
Splash block locations shall be approved by the Architects. 

 
L. The fire protection contractor shall hydraulically prove the most remote area per NFPA-

13. 
 

M. Coordinate locations of sprinkler heads with lights, diffusers, ceiling types, etc. 
 
N. Hydrostatically test system at 200 PSI for 4 hours, per NFPA-13. 
 
O. The sprinkler bulb protector must remain in place until the sprinkler is completely 

installed and before the system is placed in service.  Remove bulb protectors carefully by 
hand after installation.  Do not use any tools to remove bulb protectors. 

 
P. Refer to Architectural Drawings for exact location and extent of all fire rated walls and 

smoke barriers. 
 
Q. Sprinkler shall be provided at top and bottom of the elevator shaft as per NFPA-13, latest 

edition. 
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R. A separate control valve with tamper switch shall be installed for the top and bottom of 

the elevator shaft and elevator machine room. 
 
S. Grooved joint piping systems shall be installed in accordance with the manufacturer’s 

(Victaulic) guidelines and recommendations.  All grooved couplings, fittings, valves, and 
specialties shall be the products of a single manufacturer.  Grooving tools shall be of the 
same manufacturer as the grooved components.  The gasket style and elastomeric 
material (grade) shall be verified as suitable for the intended service as specified.  
Gaskets shall be molded and produced by Victaulic.  Grooved end shall be clean and free 
from indentations, projections, and roll marks in the area from pipe end to groove for 
proper gasket sealing. 

 
3.02. INTERFACE WITH OTHER PRODUCTS   
 

A. Ensure required devices are installed and connected as required to fire alarm system. 
 
3.03. LAYOUT 
 

A. Coordinate layout and installation of fire protection system with all other buildings 
structural, mechanical and electrical work.  Locate sprinkler heads symmetrically with 
respect to ceiling tiles, lighting fixtures, registers, grilles, diffusers, etc.  Provide piping 
offsets as required to maintain symmetry.  Note that a preliminary sprinkler layout is to 
be submitted for review.  Contractor is cautioned that sprinkler mains must be located to 
prevent conflict with other work and in any case, sprinkler contractor shall be responsible 
for coordination of his work with work of other trades. 

 
B. Unless otherwise indicated, the entire building shall be protected throughout with a wet 

pipe sprinkler system. 
 
3.04. WET PIPE SPRINKLER SYSTEM 
 

A. System components shall include, but not be limited to flow control valves, electrical 
connections to central fire alarm system, check valves, main piping, branch piping, 
inspector's test, drains, sprinkler heads, signs, etc. and all other incidental appurtenances 
as required. 

 
3.05. VALVE INSTALLATION 
 

A. Gate Valves:  Install fire-protection-service valves supervised-open, located to control 
sources of water supply except from fire department connections.  Provide permanent 
identification signs indicating portion of system controlled by each valve. 

 
B. Install check valve in each water-supply connection.   

 
C. Alarm Check Valves:  Install valves in vertical position for proper direction of flow, 

including bypass check valve and retard chamber drain-line connection. 
 
3.06. CONNECTIONS 
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A. Connect water supplies to standpipes and sprinklers.   

B. Connect piping to specialty valves,  specialties, and accessories. 

C. Connect alarm devices to fire alarm. 

3.07. COMMISSIONING 

A. Verify that specialty valves, trim, fittings, controls, and accessories are installed and 
operate correctly. 

B. Verify that specified tests of piping are complete. 

C. Verify that damaged sprinklers and sprinklers with paint or coating not specified are 
replaced with new, correct type. 

D. Verify that sprinklers are correct types, have correct finishes and temperature ratings, and 
have guards as required for each application. 

E. Fill wet-pipe sprinkler piping with water. 

F. Energize circuits to electrical equipment and devices. 

G. Adjust operating controls and pressure settings. 

H. Coordinate with fire alarm tests.  Operate as required. 

3.08. DRAINS 

A. The sprinkler system shall be arranged to be completely drainable.  Means of drainage 
shall be provided with adequate protection from freezing. 

3.09. TESTS 

A. The sprinkler systems installation shall be hydrostatically tested, inspected, and 
approved, in accordance with NFPA Standard No. 13 and NFPA Standard No. 25.  Test 
certificate shall be forwarded to the Office of the State Fire Marshal and the Architect as 
proof of compliance. 

B. Tests shall be performed in accordance with the requirements of the Office of the State 
Fire Marshal and shall prove the systems to be adequate and satisfactory in every respect.  
All tests shall be performed in the presence of the State Fire Marshal or his 
representative. 

C. Any deficiencies revealed by these tests shall be corrected and the systems shall be 
retested until acceptable results are obtained. 

3.10. AS-BUILT DRAWINGS & PROJECT CLOSEOUT 

A. Provide separate as-built drawings of all fire protection systems meeting requirements of 
General Mechanical Requirements hereinbefore specified. 
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B. At the completion of the work, provide a sealed plan of the building indicating the 
locations of all control valves, low point drains, flow switches, and Inspectors Test 
Stations. The plan shall be neatly drawn and color coded to indicate the portion of the 
building protected by each system, framed under glass and permanently mounted on the 
wall adjacent to the system header. 

C. Include manufacturers literature, cleaning procedures, replacement parts, lists, and repair 
data for equipment. 

D. Include manufacturers’ instructions, start-up data, troubleshooting, check lists for all 
equipment. 

3.11. WARRANTY 

A. The Contractor's attention is directed to the warranty obligations contained in the Article 
of the General Conditions of the specifications entitled "warranty". 

3.12. OWNER TRAINING 

A. Upon completion of the project, furnish a complete copy of NFPA-25 to Owner. Provide 
correspondence indicating that the pamphlet has been turned over to the Owner. 

1. Contractor shall provide at least four (4) hours of training to the Owner on the 
proper inspection, testing, and maintenance of the installed fire protection 
system. 

2. Schedule training with the Owner through the Architect and/or Engineer with at 
least seven (7) days prior notice. 

3. A Victaulic factory-trained field representative shall provide on-site training for 
contractor’s field personnel in the proper use of grooving tools and installation of 
grooved piping products.  Factory-trained representative shall periodically review 
the product installation.  Contractor shall remove and replace any improperly 
installed products. 

END OF SECTION 
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SECTION 220500 
 

COMMON WORK RESULTS FOR PLUMBING 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. All work under Division 22 is subject to the Division 01, General Requirements, the 
General Conditions and Supplementary Conditions. 

 
B. Provide all labor, materials, equipment, and services necessary for and incidental to the 

complete installation and operation of all plumbing work. 
 

C. Unless otherwise specified, all submissions shall be made to, and acceptances and 
approvals made by the Architect and the Engineer. 

 
D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and 

accessories are not necessarily shown.  Furnish and install all such items as may be 
required to fit the work to the conditions encountered.  Arrange piping, equipment, and 
other work generally as shown on the contract drawings, providing proper clearance and 
access.  Where departures are proposed because of field conditions or other causes, 
prepare and submit detailed shop drawings for approval in accordance with Submittals 
specified below.  The right is reserved to make reasonable changes in location of 
equipment, piping,  up to the time of rough-in or fabrication. 

 
E. Conform to the requirements of all rules, regulations and codes of local, state and federal 

authorities having jurisdiction. 
 

F. Coordinate the work under Division 22 with the work of all other construction trades. 
 

G. Be responsible for all construction means, methods, techniques, procedures, and phasing 
sequences used in the work.  Furnish all tools, equipment and materials necessary to 
properly perform the work in first class, substantial, and workmanlike manner, in 
accordance with the full intent and meaning of the contract documents. 

 
1.02 PERMITS AND FEES 
 

A. Obtain all permits and pay taxes, fees and other costs in connection with the work.  File 
necessary plans, prepare documents, give proper notices and obtain necessary approvals.  
Deliver inspection and approval certificates to Owner prior to final acceptance of the 
work. 

 
B. Permits and fees shall comply with the Division 01, General Requirements of the 

specification. 
 
1.03 EXAMINATION OF SITE 
 

A. Examine the site, determine all conditions and circumstances under which the work must 
be done, and make all necessary allowances for same.  No additional cost to the Owner 
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will be permitted for contractors failure to do so. 
 

B. Examine and verify specific conditions described in individual specifications sections. 
 

C. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 

 
1.04 CONTRACTOR QUALIFICATION 
 

A. Any Contractor or Subcontractor performing work under Division 22 shall be fully 
qualified and acceptable to the Architect and Owner.  Submit the following evidence 
when requested: 

 
1. A list of not less than five comparable projects which the Contractor completed. 

 
2. Letter of reference from not less than three registered professional engineers, 

general contractors or building owners. 
 

3. Local and/or State License, where required. 
 

4. Membership in trade or professional organizations where required. 
 

B. A Contractor is any individual, partnership, or corporation, performing work by contract 
or subcontract on this project. 

 
C. Acceptance of a Contractor or Subcontractor will not relieve the Contractor or 

subcontractor of any contractual requirements or his responsibility to supervise and 
coordinate the work, of various trades. 

 
1.05 MATERIALS AND EQUIPMENT 
 

A. Materials and equipment installed as a permanent part of the project shall be new, unless 
otherwise indicated or specified, and of the specified type and quality. Existing items of 
equipment are being relocated under another Division of these specifications.  The 
Contractor shall be responsible for connecting all utilities as shown on the drawings, to 
equipment identified as existing. 

 
B. Where material or equipment is identified by proprietary name, model number and/or 

manufacturer, furnish named item, or its equal, subject to approval by Engineer.  
Substituted items shall be equal or better in quality and performance and must be suitable 
for available space, required arrangement, and application.  Submit all data necessary to 
determine suitability of substituted items, for approval. 

 
C. The suitability of named item only has been verified.  Where more than one item is 

named, only the first named item has been verified as suitable.  Substituted items, 
including items other than first named shall be equal or better in quality and performance 
to that of specified items, and must be suitable for available space, required arrangement 
and application.  Contractor, by providing other than the first named manufacturer, 
assumes responsibility for all necessary adjustments and modifications necessary for a 
satisfactory installation. Adjustments and modifications shall include but not be limited to 
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electrical, structural, support, and architectural work. 
 

D. Substitution will not be permitted for specified items of material or equipment where 
noted. 

 
E. All items of equipment furnished shall have a service record of at least five (5) years. 

 
1.06 FIRE SAFE MATERIALS 
 

A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA and 
ASTM standards for fire safety with smoke and fire hazard rating not exceeding flame 
spread of 25 and smoke developed of 50. 

 
1.07 REFERENCED STANDARDS, CODES AND SPECIFICATIONS 
 

A. Specifications, Codes and Standards listed below are included as part of this 
specification, latest edition. 

B. ASHRAE -  American Society of Heating, Refrigerating and Air   
   Conditioning Engineers 

C. ASME  - American Society of Mechanical Engineers 
D. ASPE  - American Society of Plumbing Engineers 
E. ASTM  -  American Society for Testing and Materials 
F. AWWA -  American Water Works Association 
G. CSD   Control and Safety Devices 
H. DNREC  - Delaware Department of Natural Resources and    

   Environmental Control 
I. FM  - Factory Mutual 
J. IBC  - International Building Code 
K. IEEE  -  Institute of Electrical and Electronics Engineers 
L. MSSP  -  Manufacturers Standards Society of the Valve and Fittings 

Industry 
M. NEC  -  National Electrical Code 
N. NEMA  -  National Electrical Manufacturers Association 
O. NSF  - National Sanitation Foundation 
P. UL  -  Underwriters' Laboratories 

 
Q. All plumbing equipment and materials shall comply with the codes and standards listed 

in the latest edition of ASHRAE HVAC Applications Handbook, Chapter entitled Codes 
and Standards. 

 
1.08 SUBMITTALS, REVIEW AND ACCEPTANCE 
 

A. Equipment, materials, installation, workmanship and arrangement of work are subject to 
review and acceptance.  No substitution will be permitted after acceptance of equipment 
or materials except where such substitution is considered by the Architect to be in best 
interest of Owner. 

 
B. After acceptance of Material and Equipment List, submit six (6) copies or more as 

required under General Conditions of  complete descriptive data for all items.  Data shall 
consist of specifications, data sheets, samples, capacity ratings, performance curves, 
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operating characteristics, catalog cuts, dimensional drawings, wiring diagrams, 
installation instructions, and any other information necessary to indicate complete 
compliance with Contract Documents.  Edit submittal data specifically for application to 
this project. 

 
C. Thoroughly review and stamp all submittals to indicate compliance with contract 

requirements prior to submission.  Coordinate installation requirements and any electrical 
requirements for equipment submitted.  Contractor shall be responsible for correctness of 
all submittals. 

 
D. Submittals will be reviewed for general compliance with design concept in accordance 

with contract documents, but dimensions, quantities, or other details will not be verified. 
 

E. Identify submittals, indicating intended application, location and service of submitted 
items.  Refer to specification sections or paragraphs and drawings where applicable.  
Clearly indicate exact type, model number, style, size and special features of proposed 
item.  Submittals of a general nature will not be acceptable.  For substituted items, clearly 
list on the first page of the submittal all differences between the specified item and the 
proposed item.  The contractor shall be responsible for corrective action and maintaining 
the specification requirements if differences have not been clearly indicated in the 
submittal. 

 
F. Submit actual operating conditions or characteristics for all equipment where required 

capacities are indicated.  Factory order forms showing only required capacities will not 
be acceptable.  Call attention, in writing, to deviation from contract requirements. 

 
G. Acceptance will not constitute waiver of contract requirements unless deviations are 

specifically indicated and clearly noted. Use only final or corrected submittals and data 
prior to fabrication and/or installation. 

 
H. For any submittal requiring more than two (2) reviews by the Engineer (including those 

caused by a change in subcontractor or supplier) the Owner will withhold contractor's 
funds by a change order to the contract to cover the cost of additional reviews.  One 
review is counted for each action including rejection or return of any reason. 

 
1.09 SHOP DRAWINGS 
 

A. Prepare and submit shop drawings for all plumbing equipment, specially fabricated items, 
modifications to standard items, specially designed systems where detailed design is not 
shown on the contract drawings, or where the proposed installation differs from that 
shown on contract drawings. 

 
B. Submit data and shop drawings including but not limited to the list below, in addition to 

provisions of the paragraph above.  Identify all shop drawings by the name of the item 
and system and the applicable specification paragraph number and drawing number. 

 
C. Every submittal including, but not limited to the list below, shall be forwarded with its 

own transmittal as a separate, distinct shop drawing.  Grouping of items/systems that are 
not related shall be unacceptable. 
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D. Items and Systems 
 

Access Doors/Panels including layout and location 
Automatic Temperature Control System and Equipment as it relates to plumbing system 
Coordinated Drawings 
Direct Buried Piping 
Domestic Water Expansion Tanks 
Domestic Hot Water Heater 
Drain Valves  
Drip Pans 
Elevator Sump Pumps 
Equipment Rails 
Fire Stopping - Methods and Materials 
Floor Drains 
Hose Bibbs and Wall Hydrants 
Identification System 
In-Line Circulators 
Material and Equipment List 
Operations and Maintenance Manuals 
Pipe Enclosures 
Pipe Materials Including Itemized Schedule 
Plumbing Fixtures & Trim 
Preliminary Testing and Balancing Report  
Pressure Relief Valves 
Pumps 
Roof Curbs 
Test Certificates 
Thermal Insulation Materials Include Table Summary 
Thermometers and Gauges 
Thermostatic Mixing Valves 
Trap Priming Valves 
Valves 
Vibration Isolation Materials 
Wiring Diagrams, Flow Diagrams and Operating Instructions 

 
E. Contractor, additionally, shall submit for review any other shop drawings as required by 

the Architect.  No item shall be delivered to the site, or installed, until the Contractor has 
received a submittal from the Engineer marked Reviewed or Comments Noted.  After the 
proposed materials have been reviewed, no substitution will be permitted except where 
approved by the Architect. 

 
1.10 SUPERVISION AND COORDINATION 
 

A. Provide complete supervision, direction, scheduling, and coordination of all work under 
the Contract, including that of subcontractors. 

 
B. Coordinate rough-in of all work and installation of sleeves, anchors, and supports for 

piping, equipment, and other work performed under Division 22. 
 

C. Arrange for pipe spaces, chases, slots, and openings in building structure during progress 
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of construction to allow for mechanical installations. 
 

D. Coordinate electrical work required under Division 22 with that under Division 26.  
Coordinate all work under Division 22 with work under all other Divisions. 

 
E. Supply services of an experienced (10 years minimum) and competent Project Manager 

to be in constant charge of work at site. 
 

F. Where a discrepancy exists within the specifications or drawings or between the 
specifications and drawings, the more stringent (or costly) requirement shall apply until 
clarification can be obtained from the Engineer. Failure to clarify such discrepancies with 
the Engineer will not relieve the Contractor of the responsibility of conforming to the 
requirements of the Contract. 

 
G. Failure of contractor to obtain a full and complete set of contract documents (either 

before or after bidding) will not relieve the contractor of the responsibility of complying 
with the intent of the contract documents. 

 
1.11 CUTTING AND PATCHING 
 

A. Accomplish all cutting and patching necessary for the installation of work under Division 
22.  Damage resulting from this work to other work already in place, shall be repaired at 
Contractor's expense.  Where cutting is required, perform work in neat and workmanlike 
manner.  Restore disturbed work to match and blend with existing construction and 
finish, using materials compatible with the original.  Use mechanics skilled in the 
particular trades required. 

 
B. Do not cut structural members without approval from the Architect or Engineer. 

 
1.12 PENETRATION OF WATERPROOF CONSTRUCTION 
 

A. Coordinate the work to minimize penetration of waterproof construction, including roofs, 
exterior walls, and interior waterproof construction.  Where such penetrations are 
necessary, furnish and install all necessary curbs, sleeves, flashings, fittings and caulking 
to make penetrations absolutely watertight. 

 
B. Where plumbing vents or other pipes penetrate roofs, flash pipe with Stoneman Stormtite, 

Pate or approved equal, roof flashing assemblies with skirt and caulked counter flashing 
sleeve. 
 

C. Furnish and install pitch pockets or weather tight curb assemblies where required. 
 

D. Furnish and install roof drains, curbs, and vent assemblies specifically designed for 
application to the particular roof construction, and install in accordance with the 
manufacturer's instructions.  The Contractor shall be responsible for sleeve sizes and 
locations.  All roof penetrations shall be installed in accordance with manufacturer’s 
instructions, the National Roofing Contractors Association, SMACNA, and as required 
by other divisions of these specifications. 

 
E. All work associated with the existing roof shall be performed so as to maintain the 
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existing roof warranty. 
 
1.13 CONCRETE AND MASONRY WORK 
 

A. Furnish and install concrete and masonry work for equipment foundations, supports, 
pads, and other items required under Division 22.  Perform work in accordance with 
requirements of other applicable Divisions of these specifications. 

 
B. Concrete shall test not less than 3,000 psi compressive strength after 28 days. 

 
C. Grout shall be non-shrink, high strength mortar, free of iron of chlorides and suitable for 

use in contact with all metals, without caps or other protective finishes.  Apply in 
accordance with manufacturer's instructions and standard grouting practices. 

 
1.14 CONNECTIONS AND ALTERATIONS TO EXISTING WORK 
 

A. Unless otherwise noted on the drawings, where existing plumbing work is removed all 
pipes, valves,  etc., shall be removed, including hangers, to a point below finished floors 
or behind finished walls and capped.  Such point shall be far enough behind finished 
surfaces to allow for installation of normal thickness of required finish material. 

 
B. Where work specified in Division 22 connects to existing equipment, piping, etc., 

Contractor shall perform all necessary alterations, cuttings, fittings, etc., of existing work 
as may be necessary to make satisfactory connections between new and existing work, 
and to leave completed work in a finished and workmanlike condition. 

 
C. Where the work specified under Division 22, or under other Divisions, requires relocation 

of existing equipment, piping, etc., Contractor shall perform all work and make necessary 
changes to existing work as may be required to leave completed work in a finished and 
workmanlike condition.  Where existing insulation is disturbed, replace insulation where 
removed or damaged equal to existing, in type, thickness, density, finish and thermal 
resistance (R-value) value. 

 
D. Where the relocation of existing equipment is required for access or the installation of 

new equipment, the contractor shall temporarily remove and/or relocate and re-install as 
required to leave the existing and new work in a finished and workman like condition. 

 
1.15 DEMOLITION 
 

A. Unless otherwise noted all existing equipment, piping, etc., shall remain. 
 

B. Where existing equipment is indicated to be removed, all associated piping, conduit, 
power, controls, insulation, hangers, supports and housekeeping pads, etc., patch, paint 
and repair walls/roof/floor to match existing and/or new finishes. 
 

C. Provide necessary piping, valves, traps, temporary feeds,  etc., as required. Drain and 
refill piping systems as often as necessary to accommodate phasing and to minimize time 
lengths of outages. 

 
D. The Contractor shall be responsible for visiting the site and determining the existing 
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conditions in which the work is to be performed. 
 

E. Where any abandoned pipes in existing floors, walls, pipe tunnels, ceilings, etc., conflict 
with new work, remove abandoned pipes as necessary to accommodate new work. 

 
F. The location of all existing equipment, piping, etc., indicated is approximate only and 

shall be checked and verified.  Install all new plumbing work to connect to or clear 
existing work as applicable. 

 
G. Maintain egress at all times. Coordinate egress requirements with the State Fire Marshal, 

the Owner and the authorities having jurisdiction. 
 

H. When applicable, make provisions and include in bid all costs associated with confined 
entry/space requirements in crawl spaces, tunnels and all other applicable OSHA 
regulations. 

 
I. Where required to maintain the existing systems in operation, temporarily backfeed 

existing systems from new equipment.  Contractor shall temporarily extend existing 
piping systems to new piping systems with the appropriate shut-off valves. 

 
J. At completion of project all temporary piping, valves, controls, etc., shall be removed in 

their entirely. 
 

K. Existing piping, equipment, materials, etc., not required for re-use or re-installation in 
this project, shall be removed from the project site. 

 
L. Deliver to the Owner, on the premises where directed, existing equipment and materials 

which are removed and which are desired by the Owner or are indicated to remain the 
property of the Owner. 

 
M. All other materials and equipment which are removed shall become property of the 

Contractor and shall be promptly removed, from the premises, and disposed of by the 
Contractor, in an approved manner.  Contractor shall be responsible for proper disposal 
of all removed equipment containing refrigerants.  

 
N. Where piping is removed, remove all pipe  hangers which were supporting the removed 

piping.  Patch the remaining penetration voids with like materials and paint to match 
existing construction. 

 
O. Where required, provide and coordinate removal and re-installation of existing 

equipment. Take care to protect materials and equipment indicated for reuse. Contractor 
shall repair or replace items which are damaged.  Contractor shall have Owner’s 
representative present to confirm condition of equipment prior to demolition. 

 
P. Before demolition begins, and in the presence of the Owners representative, test and note 

all deficiencies in all existing systems affected by demolition but not completely removed 
by demolition. Provide a copy of the list of system deficiencies to the Owner and the 
Engineer.  Videotape existing conditions in each space prior to beginning demolition 
work. 
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Q. The Owner shall have the first right of refusal for all plumbing fixtures, devices and 
equipment removed by the Contractor. 

 
R. All plumbing fixtures, devices and equipment designated by the Owner to remain the 

property of the Owner shall be moved and stored by the Contractor at a location on site as 
designated by the Owner. It shall be the Contractor’s responsibility to store all plumbing 
fixtures, devices and equipment in a safe manner to prevent damage while stored. 

 
S. All existing equipment refused by the Owner shall become the property of the Contractor 

and shall be removed from the site by the Contractor in a timely manner and disposed of 
in a legal manner. 

 
T. Work Abandoned in Place: cut and remove underground pipe a minimum of 2 inches 

beyond face of adjacent construction.  Cap and patch surface to match existing finish. 
 

U. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make 
operational equipment indicated for relocation. 

 
V. Terminate services and utilities in accordance with local laws, ordinances, rules and 

regulations. 
 
1.16 EXCAVATION AND BACKFILLING 
 

A. GENERAL 
 

1. Perform all necessary excavation, or installation of work under Division 22, in 
whatever materials or conditions encountered, using suitable methods and 
equipment. 

 
2. Accurately establish required lines and grades and properly locate the work. 

 
3. Determine the locations of all existing utilities before commencing the work. 

 
B. Excavation: (Refer also to other portions of the specifications) 

 
1. Excavate only the required elevations.  If excavation is carried below the 

foundation lines or other required limits, backfill the excess with concrete. 
 

2. Keep banks of trenches as nearly vertical as possible, and provide sheeting and/or 
shoring as required for protection of work and safety of personnel.  Follow local, 
State, and OSHA Guidelines. 

 
3. Keep excavations dry.  Protect excavations from freezing. 

 
C. Backfilling: (Refer also to other portions of the specifications) 

 
1. Backfill excavations to the required elevations and restore surfaces to their 

original or required conditions. 
 

2. Backfill shall be similar material, free from objectionable matter such as rubbish, 
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roots, stumps, brush, rocks and other sharp objects.  Unless otherwise indicated, 
suitable material from the excavation may be used for backfill. 

 
3. Carefully place and mechanically tamp backfill in layers not exceeding 12 inches 

loose thickness.  Compact to 95 percent minimum. 
 

4. Do not backfill against frozen material.  Do not use frozen material for backfill. 
 
1.17 VIBRATION ISOLATION 
 

A. Furnish and install vibration isolators, flexible connections, supports, anchors and/or 
foundations required to prevent transmission of vibration from equipment, or piping to 
building structure.  See Division 23 Section, Vibration Controls for HVAC, Plumbing and 
Fire Protection.   

 
1.18 ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section 
affected by alternates. 

 
1.19 FASTENERS 
 

A. All fasteners located in public spaces including classrooms, corridors, lobbies, etc., shall 
be provided with tamper proof fasteners.  Provide Pin Phillips hardware as manufactured 
by Challenge Industries or approved equal. 

 
1.20 DEFINITIONS 
 

A. Approve - to permit use of material, equipment or methods conditional upon compliance 
with contract documents requirements. 

 
B. Furnish and install or provide means to supply, erect, install, and connect to complete for 

readiness for regular operation, the particular work referred to. 
 

C. Contractor means the mechanical contractor and any of his subcontractors, vendors, 
suppliers, or fabricators. 

 
D. Piping includes pipe, all fittings, valves, hangers, insulation, identification, and other 

accessories relative to such piping. 
 

E. Concealed means hidden from sight in chases, formed spaces, shafts, hung ceilings, 
embedded in construction or in crawl space. 

 
F. Exposed means not installed underground or concealed as defined above. 

 
G. Invert Elevation means the elevation of the inside bottom of pipe. 

 
H. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred  

spaces,  pipe and duct shafts, unheated spaces immediately below roof,  spaces above 
ceiling, unexcavated spaces, crawl spaces, and tunnels. 
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I. Review - limited observation or checking to ascertain general conformance with design 

concept of the work and with information given in contract documents.  Such action does 
not constitute a waiver or alteration of the contract requirements. 

 
J. Building Line:  Exterior wall of building. 

 
1.21 MINIMUM EFFICIENCY REQUIREMENTS 
 

A. All plumbing equipment shall be manufactured to provide the minimum efficiency 
requirements as specified in ASHRAE Standard 90.1, latest edition. 

 
B. All piping and equipment insulation shall comply with ASHRAE Standard 90.1, latest 

edition. 
 

C. All service water/heating equipment shall be manufactured to provide the minimum 
efficiency requirements as specified in ASHRAE Standard 90.1, latest edition. 

 
D. All plumbing devices, controls, accessories, and components shall be manufactured to 

provide the minimum efficiency requirements as specified in ASHRAE Standard 90.1, 
latest edition. 

 
1.22 LEAD FREE REQUIREMENTS 

 
A. All plumbing fixtures, equipment, and devices that contact potable water must be lead 

free per the State requirements.  Potable water systems shall also comply with NSF 61 – 
Annex G and NSF-372. 

 
PART 2 ELECTRICAL REQUIREMENTS 
 
2.01 GENERAL MOTOR AND ELECTRICAL REQUIREMENTS 
 

A. Furnish and install control and interlock wiring for the equipment furnished.  In general, 
power wiring and motor starting equipment will be provided under Division 26.  
Carefully review the contract documents to coordinate the electrical work under Division 
22 with the work under Division 26.  Where the electrical requirements of the equipment 
furnished differ from the provisions made under Division 26, make the necessary 
allowances under Division 22.  Where no electrical provisions are made under Division 
26, include all necessary electrical work under Division 22. 

 
B. All electrical work performed under Division 22 shall conform to the applicable 

requirements of Division 26 and conforming to the National Electrical Code.  All wiring, 
conduit, etc., installed in ceiling plenums must be plenum rated per NFPA & 
International Building Code. 

 
C. Provide wiring diagrams with electrical characteristics and connection requirements. 

 
D. Test Reports: Indicate test results verifying nominal efficiency and power factor for three 

phase motors larger than five (5) horsepower. 
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E. Protect motors stored on site from weather and moisture by maintaining factory covers 
and suitable weatherproof covering.  For extended outdoor storage, remove motors from 
equipment and store separately. 

 
F. All motors shall be furnished with visible nameplate indicating motor horsepower, 

voltage, phase, cycles, RPM, full load amps, locked rotor amps, frame size, 
manufacturer’s name and model number, service factor, power factor and efficiency. 

 
G. Motors located in exterior locations, wet air streams and outdoors shall be totally 

enclosed weatherproof epoxy-treated type. 
 

H. Nominal efficiency and power factor shall be as scheduled at full load and rated voltage 
when tested in accordance with IEEE 112. 

 
I. Brake horsepower load requirement at specified duty shall not exceed 85 percent of 

nameplate horsepower times NEMA service factor for motors with 1.0 and 1.15 service 
factors.    

 
J. All single phase motors shall be provided with thermal protection: Internal protection 

shall automatically open power supply circuit to motor when winding temperature 
exceeds a safe value calibrated to temperature ratings of motor insulation. Thermal 
protection device shall automatically reset when motor temperature returns to normal 
range, unless otherwise indicated. 

 
2.02 MOTORS AND CONTROLS 
 

A. Motors and controls shall conform to the latest requirements of IEEE, NEMA, NFPA-70 
and shall be UL listed.  Motor sizes are specified with the driven equipment.  Motor 
starting and control equipment is specified either with the motor which is controlled or in 
an electrical specification section.  The Contractor is advised to consult all specification 
sections to determine responsibility for motors and controls. 

 
B. Motors shall be designed, built and tested in accordance with the latest revision of 

NEMA Standard MG l. 
 

C. Motors shall be suitable for use under the conditions and with the equipment to which 
applied, and designed for operation on the electrical systems specified or indicated. 

 
1. Motor capacities shall be such that the horsepower rating and the rated full-load 

current will not be exceeded while operating under the specified operating 
conditions.  Under no condition shall the motor current exceed that indicated on 
the nameplates. 

 
2. Motor sizes noted in the individual equipment specifications are minimum 

requirements only.  It is the responsibility of the equipment manufacturers and of 
the Contractor to furnish motors, electrical circuits and equipment of ample 
capacity to operate the equipment without overloading, exceeding the rated full-
load current, or overheating at full-load capacity under the most severe operating 
service of this equipment.  Motors shall have sufficient torque to accelerate the 
total WR2 of the driven equipment to operating speed. 
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3. Motors shall be continuous duty type and shall operate quietly at all speeds and 

loads. 
 

4. Motors shall be designed for operation on 60 hertz power service.  Unless 
otherwise specified or shown, motors less than ½ horsepower shall be single 
phase, and motors ½ horsepower and larger shall be 3 phase unless otherwise 
noted. 

 
5. Motors shall be mounted so that the motor can be removed without removing the 

entire driven unit. 
 

D. Single phase motors, smaller than 1/20 horsepower shall be ball or sleeve bearing; drip-
proof, totally enclosed or explosion proof, as specified; 120 volts; permanent-split 
capacitor or shaded pole type.  These motors shall not be used for general power 
purposes, and shall only be provided as built-in components of plumbing equipment.  
When approved by the Engineer, deviations from the specifications will be permitted as 
follows: 

 
1. Open motors may be installed as part of an assembly where enclosure within a 

cabinet provides protection against moisture. 
 

2. Motors used in conjunction with low voltage control systems may have a voltage 
rating less than 115 volts. 

 
E. Single phase motors, greater than 1/20 horsepower and less than ½ horsepower shall be 

ball bearing; drip-proof, totally enclosed or explosion proof, as specified, with Class A or 
B insulation, as standard with the motor manufacturer; 115 or 120/208/240 volts as 
required; capacitor start-induction run, permanent split capacitor, or repulsion start-
induction run type with minimum efficiency of 70 percent and a minimum full load 
power of 77 percent. 

 
F. Except as otherwise specified in the various specification sections, 3 phase motors 60 

horsepower and smaller shall be NEMA design B squirrel cage induction type meeting 
the requirements of this paragraph.  Motors shall be drip-proof, totally enclosed or 
explosion proof, as specified or indicated.  Insulation shall be Class B or F, at 40 degrees 
C ambient temperature.  Drip-proof motors shall have a 1.15 service factor and totally 
enclosed and explosion proof motors shall have a service factor of 1.00 or higher.  
Motors specified for operation at 480, 240, and 208 volts shall be nameplated 460, 230, 
200 volts, respectively.  Efficiencies and percent power factor at full load for three phase 
motors shall be not less than the values listed below for premium efficiency motors: 

 
MOTOR NAMEPLATE MINIMUM PERCENT 

EFFICIENCY AT 
NOMINAL SPEED AND 
RATED LOAD 

MINIMUM PERCENT 
POWER FACTOR 

1HP and above to 85.5 percent 84 percent 

1-½ HP 86.5 percent 85 percent 
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2HP 86.5 percent 85 percent 

3HP 89.5 percent 86 percent 

5HP 89.5 percent 87 percent 

7½ HP 91 percent 86 percent 

10HP 91.7 percent 85 percent 

15HP 93.0 percent 85 percent 

20HP 93.0 percent 86 percent 

25HP 93.6 percent 85 percent 

50HP  94.5 percent 88 percent 

60 HP 95.0 percent 90 percent 

75HP 95.0 percent 90 percent 

100 HP 95.4 percent 90 percent 

125 HP 95.8 percent 95 percent 

150 HP and above 96.0 percent 95 percent 

 
G. Three phase motors ½ HP or greater shall be the Duty Master XE by Reliance Electric 

Company, Super-E Premium Efficiency of Baldor Motor and Drives, E-plus Efficient 
Standard Duty Motor of the Electric Motor Division of Gould, Inc., the MAC II High 
Efficiency motor of Westinghouse Electric Corp., the equivalent product of General 
Electric, or approved equal. 

 
H. For motors serving equipment being controlled by a variable speed drive, motor shall be 

premium efficiency inverter duty rated. 
 

I. Motor frames shall be NEMA Standard T-Frames of steel, aluminum, or cast iron with 
end brackets of cast-iron or aluminum with steel inserts. 

 
J. Control of each motor shall be manual or automatic as specified for each in the various 

mechanical sections.  In general, and unless otherwise specified for a particular item in 
the various mechanical sections of the specifications, motor starters and controls shall be 
specified and provided under the various electrical sections of these specifications. 

 
2.03 MOTOR INSTALLATION  
 

A. Install in accordance with manufacturer’s instructions. 
 

B. Install securely on firm foundation. Mount ball bearing motors to support shaft regardless 
of shaft position. 

 
C. Check line voltage and phase and ensure agreement with nameplate.  Check that proper 
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thermal overloads have been installed prior to operating motors. 
 
2.04 WIRING DIAGRAMS 
 

A. The Contractor is responsible for obtaining and submitting wiring diagrams for all major 
items of equipment. 

 
B. Wiring diagrams shall be provided with shop drawings for all equipment requiring 

electric power. 
 

C. Provide wiring diagrams for all major plumbing items of equipment to electrical 
contractor and ATC subcontractor for coordination. 

 
PART 3 EXECUTION 
 
3.01 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 
 

A. Install equipment to provide maximum possible headroom, if mounting heights are not 
indicated. 

 
B. Install equipment according to approved submittal data. Portions of the work are shown 

only in diagrammatic form.  Refer conflicts to the Architect. 
 

C. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated. 

 
D. Install plumbing equipment to facilitate service, maintenance, and repair or replacement 

of components. Connect equipment for ease of disconnecting, with minimum interference 
to other installations.  Extend grease fittings to accessible locations. 

 
E. Install equipment giving right of way to piping installed at required slope. 

 
3.02 SUPPORTS, HANGERS AND FOUNDATIONS 
 

A. Provide supports, hangers, braces, attachments and foundations required for the work.  
Support and set the work in a thoroughly substantial and workmanlike manner without 
placing strains on materials, equipment, or building structure, submit shop drawings for 
approval.  Coordinate all work with the requirements of the structural division. 

 
B. Supports, hangers, braces, and attachments shall be standard manufactured items or 

fabricated structural steel shapes.  All interior hangers shall be galvanized or steel with 
rust inhibiting paint.  For un-insulated copper piping provide copper hanger to prevent 
contact of dissimilar metals.  All exterior hangers shall be constructed of stainless steel 
utilizing stainless steel rods, nuts, washers, bolts, etc.   

 
C. Concrete housekeeping pads and foundations shall be not less than 4 inches high  and 

shall extend a minimum of 6 inches beyond equipment bases.  Provide wire-mesh 
reinforcement; chamfer exposed edges and corners; and finish exposed surfaces smooth. 

 
D. Where new concrete housekeeping pads are placed on existing concrete, saw cut the 
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existing concrete to the perimeter dimension of the new pad to a depth of ½ inch.  Break 
out the top ½ inch area of the existing concrete.  Add stubs of #4 rebar angled into the 
existing concrete at a depth of approximately 50 percent of the existing slab thickness.  
The top portion of the rebar stub shall extend into the new pad by approximately 50 
percent of its thickness.  Furnish one rebar stub per every two square feet of new pad.  
Chemically bond the new concrete to the existing concrete. 

 
3.03 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

 
A. General:  Engage a videographer to record demonstration and training video recordings.  

Record each training module separately. 
 
1. At beginning of each training module, record each chart containing learning 

objective and lesson outline. 
 

B. Video Recording Format:  Provide high-quality color video recordings with menu 
navigation in format acceptable to Engineer 
 

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary 
to show area of demonstration and training.  Display continuous running time. 

 
D. Narration:  Describe scenes on video recording by audio narration by microphone while 

video recording is recorded.  Include description of items being viewed. 
 
E. Transcript: Provide a transcript of the narration.  Display images and running time 

captured from videotape opposite the corresponding narration segment. 
 

3.04 PROVISIONS FOR ACCESS 
 

A. The contractor shall provide access panels and doors for all concealed equipment, valves, 
strainers, dampers, filters, controls, control devices, cleanouts, traps, and other devices 
requiring maintenance, service, adjustment, balancing or manual operation. 

 
B. Where access doors are necessary, furnish and install manufactured painted steel door 

assemblies consisting of hinged door, key locks, and frame designed for the particular 
wall or ceiling construction.  Properly locate each door. Door sizes shall be a 12 inches x 
12 inches for hand access, 18 inches x 18 inches for shoulder access and 24 inches x 24 
inches for full body access where required.  Review locations and sizes with Architect 
prior to fabrication.   Provide U.L. approved and labeled access doors where installed in 
fire rated walls or ceilings.  Doors shall be Milcor Metal Access Doors as manufactured 
by Inland-Ryerson, Mifab, or approved equal. 

 
1. Acoustical or Cement Plaster:  Style B 
2. Hard Finish Plaster:  Style K or L 
3. Masonry or Dry Wall:  Style M 

 
C. Where access is by means of liftout ceiling tiles or panels, mark each ceiling grid using 

small color-coded and numbered tabs.  Provide a chart or index for identification.  Place 
markers within ceiling grid not on ceiling tiles. 
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D. Access panels, doors, etc. described herein shall be furnished under the section of 
specifications providing the particular service and to be turned over to the pertinent trade 
for installation.  Coordinate installation with installing contractor.  All access doors shall 
be painted in baked enamel finish to match ceiling or wall finish. 

 
E. Submit shop drawings indicating the proposed location of all access panels/doors.  

Access doors in finished spaces shall be coordinated with air devices, lighting and 
sprinklers to provide a neat and symmetrical appearance. 

 
3.05 PAINTING AND FINISHES 
 

A. Provide protective finishes on all materials and equipment.  Use coated or corrosion-
resistant materials, hardware and fittings throughout the work.  Paint bare, untreated 
ferrous surfaces with rust-inhibiting paint.  All exterior components including supports, 
hangers, nuts, bolts, washers, vibration isolators, etc. shall be stainless steel. 

 
B. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other 

finishes. 
 

C. Provide factory-applied finishes where specified.  Unless otherwise indicated factory-
applied paints shall be baked enamel with proper pretreatment. 

 
D. Protect all finishes and restore any finishes damaged as a result of work under Division 

22 to their original condition. 
 

E. The preceding requirements apply to all work, whether exposed or concealed. 
 

F. Remove all construction marking and writing from exposed equipment, piping and 
building surfaces.  Do not paint manufacturer's labels or tags. 

 
G. All exposed piping, equipment, etc. shall be painted.  Colors shall be as stated in this 

division or as selected by the Architect and conform to ANSI Standards. 
 

H. All exterior roof mounted equipment, piping and vents shall be painted to match roof in 
color as selected by Architect. 

 
I. All exposed piping, equipment, etc. in finished spaces shall be painted.  Colors shall be as 

selected by the Architect and conform to ANSI Standards. 
 

J. All exposed piping, equipment, etc., in Mechanical Rooms, Penthouses, Fire Pump 
Rooms, Mezzanines, Crawlspaces, and Storage where PVC jacketed shall not require 
painting.  Label and identify and color code as specified. 

 
3.06 CLEANING OF SYSTEMS 
 

A. Thoroughly clean systems after satisfactory completion of pressure tests and before 
permanently connecting fixtures, equipment, traps, strainers, and other accessory items.  
Blow out and flush piping until interior surfaces are free of foreign matter. 

 
B. Flush piping in re-circulating water systems to remove cutting oil, excess pipe joint 
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compound, solder slag and other foreign materials.  Do not use system pumps until after 
cleaning and flushing has been accomplished to the satisfaction of the Engineer.  Employ 
chemical cleaners, including a non-foaming detergent, not harmful to system 
components.  After cleaning operation, final flushing and refilling, the residual alkalinity 
shall not exceed 300 parts per million.  Submit a certificate of completion to Engineer 
stating name of service company used. 

 
C. Maintain strainers and dirt pockets in clean condition. 

 
D. Pay for labor and materials required to locate and remove obstructions from systems that 

are clogged with construction refuse after acceptance. Replace and repair work disturbed 
during removal of obstructions. 

 
E. Leave systems clean, and in complete running order. 
 

3.07 COLOR SELECTION 
 

A. Color of finishes shall be as selected by the Architect. 
 

B. Submit color of factory-finished equipment for acceptance prior to ordering. 
 

3.08 PROTECTION OF WORK 
 

A. Protect work, material and equipment from weather and construction operations before 
and after installation.  Properly store and handle all materials and equipment. 

 
B. Cover temporary openings in piping and equipment to prevent the entrance of water, dirt, 

debris, or other foreign matter.  Deliver pipes and tubes with factory applied end caps. 
 

C. Cover or otherwise protect all finishes. 
 

D. Replace damaged materials, devices, finishes and equipment. 
 

E. Protect stored pipes and tubes from moisture and dirt. Elevate above grade.  Do not 
exceed structural capacity of floor, where stored inside. 

 
3.09 OPERATION OF EQUIPMENT 
 

A. Clean all systems and equipment prior to initial operation for testing, balancing, or other 
purposes.  Lubricate, adjust, and test all equipment in accordance with manufacturer's 
instructions.  Do not operate equipment unless all proper safety devices or controls are 
operational.  Provide all maintenance and service for equipment that is authorized for 
operation during construction. 

 
B. Where specified, or otherwise required, provide the services of the manufacturer's 

factory-trained servicemen or technicians to start up the equipment.  Where factory start-
up of equipment is not specified, provide field start-up by qualified technician. 

 
C. Submit factory start-up sheets or field start-ups sheets for all equipment prior to the 

commencement of testing and balancing work. Testing and balancing work shall not 
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commence until start-up reports have been completed, reviewed by Engineer and 
forwarded to Testing and Balancing Agency. 

 
D. Do not use plumbing systems for temporary services or temporary conditioning during 

construction.  Refer to Division 01 section "Temporary Facilities and Controls" for 
temporary plumbing during construction. 

 
E. Upon completion of work, clean and restore all equipment to new conditions; replace 

expendable items such as filters. 
 
3.10 IDENTIFICATIONS, FLOW DIAGRAMS, ELECTRICAL DIAGRAMS AND OPERATING 

INSTRUCTIONS 
 

A. Contractor shall submit for approval schematic piping diagrams of each piping system 
installed in the building.  Diagrams shall indicate the location and the identification 
number of each valve in the particular system.  Following approval by all authorities, the 
diagrams shall be framed, mounted under safety glass and hung in each Mechanical 
Room where directed.  Contractor shall deliver the tracing or sepia from which the 
diagrams were reproduced to the Owner. 

 
B. All valves shall be plainly tagged.  For any bypass valves, install sign indicating valve 

position as “Normally Open” or “Normally Closed” as required. 
 

C. All items of equipment, including motor starters and disconnects shall be furnished with 
white on black plastic permanent identification cards. Lettering shall be a minimum of ¼ 
inch high. Identification plates shall be secured, affixed to each piece of equipment, 
starters, disconnects, panels by screw or adhesive (tuff bond #TB2 or as approved equal).  
Equipment identification and room name or area served shall be on each panel. 

 
D. Provide six (6) copies of operating and maintenance instructions for all principal items of 

equipment furnished.  This material shall be bound as a volume of the Operations and 
Maintenance Manuals as hereinafter specified. 

 
E. All lines piping installed under this contract shall be stenciled with direction of flow 

arrows and with stenciled letters naming each pipe  and service. Refer to Division 22 
Section, Plumbing Piping, Fittings, Valves, Etc.   Color code all direction of flow arrows 
and labels.  In finished spaces omit labeling and direction of flow arrows.  Paint in color 
as selected by Architect. 

 
F. Submit list of wording, symbols, letter size, and color coding for plumbing identification. 

Submit samples of equipment identification cards, piping labels, labels, and valve tags to 
Engineer for review prior to installation. 

 
G. Provide at least 4 hours of straight time instruction to the operating personnel.  Time of 

instruction shall be designated by the Owner.  Additional instruction time for the 
automatic temperature control (ATC) system is specified in Division 23 Section, 
Instrumentation and Controls of HVAC and Plumbing Systems. 

 
H. Contractor shall demonstrate Sequences of Operation of all plumbing equipment in 

presence of Owner’s representative, Engineer, and ATC subcontractor. 
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3.11 WALL AND FLOOR PENETRATION 
 

A. All penetrations of partitions, ceilings, roofs and floors by piping or conduit under 
Division 22 shall be sleeved, sealed, and caulked airtight for sound and air transfer 
control.  Penetrations of mechanical room partitions, ceilings, and floors shall be as 
specified in Division 07 Section, Fire Protection, HVAC and Plumbing Penetration 
Firestopping. 

 
B. All penetration of fire rated assemblies shall be sleeved, sealed, caulked and protected to 

maintain the rating of the wall, roof, or floor.  Fire Marshal approved U.L. assemblies 
shall be utilized.  See Division 07 Section, Fire Protection, HVAC and Plumbing 
Penetration Firestopping. 

 
C. Where piping extends through exterior walls or below grade, provide waterproof pipe 

penetration seals, as specified in another division of these specifications. 
 

D. Provide pipe escutcheons and duct flanges for sleeved pipes and ducts in finished areas. 
 

E. Piping sleeves: 
 

1. Galvanized steel pipe, standard weight where pipes are exposed and roofs and 
concrete and masonry walls.  On exterior walls provide anchor flange welded to 
perimeter. 
 

2. Twenty-two (22) gauge galvanized steel elsewhere. 
 
3.12 RECORD DRAWINGS 
 

A. Upon completion of the mechanical installations, the Contractor shall deliver to the 
Architect one complete set of prints of the mechanical contract drawings which shall be 
legibly marked in red pencil to show all changes and departures of the installation as 
compared with the original design.  They shall be suitable for use in preparation of 
Record Drawings. 

 
B. Contractor shall incorporate all sketches, addendums, value engineering, change orders, 

etc., into record drawings prior to delivering to Architect. 
 
3.13 WARRANTY 
 

A. Contractor's attention is directed to warranty obligations contained in the General  
Conditions and Supplementary Conditions. 

 
B. The above shall not in any way void or abrogate equipment manufacturer's guarantee or 

warranty.  Certificates of equipment manufacturer’s warranties shall be included in the 
operations and maintenance manuals. 

 
C. The contractor guarantees for a two year period from the time of final acceptance by the 

Owner. 
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1. That the work contains no faulty or imperfect material or equipment or any 
imperfect, careless, or unskilled workmanship. 

 
2. That all work, equipment, machines, devices, etc. shall be adequate for the use to 

which they are intended, and shall operate with ordinary care and attention in a 
satisfactory and efficient manner. 

 
3. That the contractor will re-execute, correct, repair, or remove and replace with 

proper work, without cost to the Owner, any work found to be deficient.  The 
contractor shall also make good all damages caused to their work or materials in 
the process of complying with this section. 

 
4. That the entire work shall be water-tight and leak-proof. 

 
3.14  LUBRICATION 
 

A. All bearings, motors, and all equipment requiring lubrication shall be provided with 
accessible fittings for same.  Before turning over the equipment to the Owner, the 
Contractor shall fully lubricate each item of equipment, shall provide one year's supply of 
lubricant for each, and shall provide Owner with complete written lubricating 
instructions, together with diagram locating the points requiring lubrication.  Include this 
information in the Operations and Maintenance Manuals. 

 
B. In general, all motors and equipment shall be provided with grease lubricated roller or 

ball bearings with Alemite or equal accessible or extended grease fittings and drain plugs. 
 
3.15 OPERATIONS AND MAINTENANCE MANUALS 
 

A. The Contractor shall have prepared six (6) copies of the Operations and Maintenance 
Manuals and deliver these copies of the manuals to the Owner.  The manuals shall be as 
specified herein.  The manuals must be approved and will not be accepted as final until so 
stamped. 

 
B. The manuals shall be bound in a three-ring loose-leaf binder similar to National No. 3881 

with the following title lettered on the front:  Operations and Maintenance Manual          
Central Middle School Renovation – Plumbing Systems.  No sheets larger than 8-1/2 
inches x 11 inches shall be used, except sheets that are neatly folded to 8-1/2 inches x 11 
inches and used as a pull-out.  Provide divider tabs and table of contents for organizing 
and separating information. 

 
C. Provide the following data in the booklet: 

 
1. As first entry, an approved letter indicating the starting/ending time of 

Contractor’s warranty period. 
2. Catalog data on each piece of plumbing equipment furnished. 
3. Maintenance operation and lubrication instructions on each piece of plumbing 

equipment furnished. 
4. Complete catalog data on each piece of plumbing equipment furnished including 

approved shop drawing. 
5. Manufacturer's extended limited warranties on equipment including but not 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
COMMON WORK RESULTS FOR PLUMBING     220500-23 

limited to water heaters. 
6. Chart form indicating frequency and type of routine maintenance for all 

plumbing equipment. The chart shall also indicate model number of equipment, 
location and service. 

7. Provide sales and authorized service representatives names, address, and phone 
numbers of all equipment and subcontractors. 

8. Provide supplier and subcontractor’s names, address, and phone number. 
9. Catalog data of all equipment, valves, etc. shall include wiring diagrams, parts 

list and assembly drawing. 
10. Provide and install in locations as directed by the Owner, valve charts including 

valve tag number, valve type, valve model number, valve manufacturer, style, 
service and location.  Each valve chart shall be enclosed in a durable polymer 
based frame with a cover safety glass.   . 

11. Copy of the approved balancing report for plumbing equipment/system. 
12. Access panel charts with index illustrating the location and purpose of access 

panels. 
13. Approved Health and Plumbing and Electrical Certificates. 
14. Start-up reports for equipment. 
15. Insert color graphic with embedded parameters for ATC system into Record and 

Information Booklet. 
 

D. Submit Operations and Maintenance Manuals prior to the anticipated date of substantial 
completion for Engineer review and approval.  Substantial completion requires that 
Operations and Maintenance Manuals reviewed and approved. 

 
3.16 INSTALLATION AND COORDINATION DRAWINGS 
 

A. Prepare, submit, and use composite installation and coordination drawings to assure 
proper coordination and installation of work.  Drawings shall include, but not be limited, 
to the following: 

 
1. Complete Plumbing, Sprinkler and HVAC Piping Drawings showing 

coordination with lights, electrical equipment, HVAC equipment and structural 
amenities. 

 
B. Draw plans to a scale not less than 3/8-inch equals one foot.  Include plans, sections, and 

elevations of proposed work, showing all equipment, and piping in areas involved.  Fully 
dimension all work including lighting fixtures, conduits, pullboxes, panelboards, and 
other electrical work, walls, doors, ceilings, columns, beams, joists and other 
architectural and structural work. 

 
C. Identify all equipment and devices on wiring diagrams and schematics.  Where field 

connections are shown to factory-wired terminals, include manufacturer’s literature 
showing internal wiring. 

 
3.17 PIPING SYSTEMS TESTING 
 

A. The entire new plumbing piping systems shall be tested hydrostatically before insulation 
covering is applied and proven tight under the following gauge pressures for a duration of 
four (4) hours.  Testing to be witnessed by Owner’s representative and documented in 
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writing. 
 

SYSTEM TEST PRESSURE 
Domestic Water & Coil Drain Piping 100 psi 

Sanitary Water Piping As specified below 

 
B. All waste, vent and water piping shall be tested by the Contractor and approved by the 

Engineer before acceptance.  All storm, soil, and waste piping, located underground, shall 
be tested before backfilling.  The costs of all equipment required for tests are to be 
included in the contract price. 

 
C. The entire new drainage system and venting system shall have all necessary openings 

plugged and filled with water to the level of the highest stack above or at the roof.  The 
system shall hold this water for thirty (30) minutes without showing a drop greater than 
1inch.  Where a portion of the system is to be tested, the test shall be conducted in the 
same manner as described for the entire system, except a vertical stack 10 feet above the 
highest horizontal line to be tested may be installed and filled with water to maintain 
sufficient pressure, or a pump may be used to supply the required pressure.  The pressure 
shall be maintained for thirty (30) minutes.  All testing shall be in accordance with the 
local Plumbing Code and witnessed by the Plumbing Inspector or authority having 
jurisdiction. 

 
D. Upon completion of roughing-in and before setting equipment and fixtures, the entire 

new water piping system shall be tested at a hydrostatic pressure of not less than one 
hundred (100) pounds per square inch gauge and proven tight at this pressure.  Where a 
portion of the water piping system is to be concealed before completion, this portion shall 
be tested separately in a manner described for the entire system. 

 
E. Testing and acceptance thereof shall be in accordance with local requirements and shall 

meet approval of authority having jurisdiction. Submit certificates and approved permits 
and insert one (1) copy in the Operations and Maintenance Manuals. 

 
3.18 EQUIPMENT BY OTHERS 
 

A. This Contractor shall make all system connections required to equipment furnished and 
installed under other divisions or furnished by the Owner.  Connections shall be complete 
in all respects to render this equipment functional to its fullest intent. 

 
B. It shall be the responsibility of the supplier of this equipment to furnish complete 

instructions for connections.  Failure to do so will not relieve this contractor of any 
responsibility for improper equipment operation. 

 
3.19 OUTAGES 
 

A. Provide a minimum of fourteen (14) days notice to schedule outages.  The Contractor 
shall include in their bid outages and/or work in occupied areas to occur on weekends, 
holidays, or at night.  Coordinate and get approval of all outages with the Owner. 
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B. Submit Outage Request form, attached at end of this Section, to Owner for approval. 
 

 
 

END OF SECTION 
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OUTAGE REQUEST 
 
 
DATE APPLIED:                                                      BY:                                  
 
DATE FOR OUTAGE:                                                      FIRM:                                 
 
START OUTAGE-TIME:                                                  DATE:                                     
 
END OUTAGE -- TIME:                                                   DATE:                                    
 
AREAS AND ROOMS:                                         

  FLOOR(S):                                         
 
   AREA(S):                                      
 
   ROOM(S):                                        
 
WORK TO BE PERFORMED:                                       
 
SYSTEM(S):                                                
 
                                                                                                                                                   
    
REQUEST APPROVED BY:                                        
     (FOREMAN OR OTHER PERSON IN CHARGE) 
 

 
 
(FOR OWNER’S USE ONLY): 
 
APPROVED:             
 
YES           NO         BY:                                                 DATE:                                  
 
DATE/TIME-AS REQUESTED:                                   OTHER :                                    
 
OWNER’S PRESENCE REQUIRED:         
  
 
YES:          NO:          NAME:                                         
 
POINT OF CONTACT:                                                                PHONE:                                       
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 DIVISION 22    SECTION 220505 
 PLUMBING PIPING, FITTINGS AND VALVES 
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SECTION 220505 
 

PLUMBING PIPING, FITTINGS AND VALVES 
 
PART 1. GENERAL 
 
1.01. SUMMARY 
 

A. The conditions of the contract and other general requirements apply to the work specified in 
this section.  All work under this section shall also be subject to the requirements of Division 
22 Section, Common Work Results for Plumbing and Division 01, General Requirements. 

B. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02. SYSTEM DESCRIPTION CONDITIONS 
 

A. Provide all labor and materials necessary to furnish and install all piping systems on this 
project as herein specified and/or shown on the drawings.  Final connections to equipment 
furnished in other sections of the specifications shall be included under this section. 

 
B. All piping and insulation installed in ceiling plenums must be plenum rated and comply with 

NFPA and International Building Code (IBC). 
 

C. Where more than one piping system material is specified, ensure system components are 
compatible and joined to ensure the integrity of the system is not jeopardized.  Provide 
necessary joining fittings.  Ensure flanges, union, and couplings for servicing are 
consistently provided. 

 
D. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus 

connections. Do not use direct welded or threaded connections to valves, equipment or other 
apparatus. 

 
E. Use non-conducting dielectric connections whenever jointing dissimilar metals in open 

systems. 
 

F. Provide pipe hangers and supports in accordance with ASTM B31.9 and MSS SP69 unless 
indicated otherwise. 

 
G. Use spring loaded "silent" check valves on discharge of all pumps. 

 
H. Use 3/4 inch (20 mm) ball valves with cap and chain for drains at main shut-off valves, low 

points of piping, bases of vertical risers, and at equipment.  Pipe to nearest floor drain. 
 

I. At all runout piping serving equipment, use swing joints with elbows to prevent excessive 
movement of piping due to expansion. 

 
1.03. QUALITY ASSURANCE 
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A. Valves: Manufacturer's name and pressure rating marked on valve body. 
 

B. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single 
manufacturer.  Grooving tools shall be of the same manufacturer as the grooved components. 

 
C. All castings used for coupling housings, fittings, and valve bodies shall be date stamped for 

quality assurance and traceability. 
 

D. Maintain one copy of each document on site. 
 
1.04. DELIVERY, STORAGE AND HANDLING 
 

A. Deliver, store, protect and handle products to site under as hereinbefore specified. 
 

B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 
 

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

 
D. Protect piping systems from entry of foreign materials by temporary covers, completing 

sections of the work, and isolating parts of completed systems. 
 
1.05. ENVIRONMENTAL REQUIREMENTS 
 

A. Do not install underground piping when bedding is wet or frozen. 
 
1.06. EXTRA MATERIALS 
 

A. Provide one (1) repacking kit for each size valve. 
 
1.07. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section affected 
by alternates. 
 

1.08. LEAD FREE REQUIREMENTS 
 
A. All plumbing fixtures, equipment, and devices that contact potable water must be lead free 

per the State requirements. 
 
PART 2.  PRODUCTS 
 
2.01. PIPE MATERIALS 
 

A. All materials, unless otherwise specified, shall be new and of the best quality of their 
respective kinds, and shall conform to the requirements and ordinances of local, state and 
insurance authorities having jurisdiction.   

 
1. Sanitary Underground - Within Building to 5 Feet Outside of Foundation Wall: 
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a). PVC Pipe: Schedule 40 DWV or cellular core.  Fittings: Schedule 40 PVC, 

ASTM D 2665 or ASTM F891 socket fittings.  Joints: ASTM D2855, 
solvent weld with ASTM D2564 solvent cement. 

 
2. Sanitary and Vents Above Floor Inside Building: 

 
a). Pipe & Fittings: Cast iron No-Hub pipe and fittings shall be marked with the 

collective trademark of the Cast Iron Soil Pipe Institute and listed by NSF 
International as compliant with CISPI 301, ASTM C564. Installation and 
support shall be in accordance with Cast Iron Soil Pipe Institute 
recommendation.  Joints shall be made with neoprene gaskets and stainless 
steel clamp and shield assemblies listed by NSF International as compliant 
with CISPI 310.  Sealing sleeve shall be polychloroprene (neoprene) based 
rubber sleeve conforming to ASTM C564. 
 

b). Hubless Cast Iron Soil Pipe and Fittings 
i. Hubless pipe and fittings must be listed by NSF International as 

compliant with CISPI 301. 
ii. Manufacturers: 

1) AB&I 
2) Charlotte 
3) Tyler 
 

c). Medium Duty Shielding Coupling, ASTM C 1540, Type 304 Stainless Steel 
corrugated shield and bands, and polychloroprene (neoprene) based rubber 
sleeve conforming to ASTM C564. 
i. Approved manufacturers: 

1) Clamp-All 
2) Mission Rubber Company 
3) Anaco 

 
3. Indirect Waste Piping: 

 
a). Pipe & Fittings: Hard drawn Type L copper tubing with cast brass drainage 

fittings.  ASTM B88-78 and ANSI B16.1877.  All exposed indirect waste 
piping shall be chrome plated or primed and painted with silver paint. 

 
4. Storm Water Below Grade or Under Building to Point 5 Feet from Building Line: 

 
a). Perforated Elevator Pit & Foundation Drain Piping: Advanced drainage 

system, Certain-Teed Corp. or approved equal.  Perforated, polyethylene 
(PE) pipe and fittings: ASTM F 405, corrugated, for coupled joints.  
Couplings shall be manufacturer's standard band type. 

 
5. Domestic Cold Water Outside of Building Below Ground or Under Building to 

Point 5 Feet from Building Line: 
 

a). Pipe:  2-1/2 inches & smaller, soft temper type K.  ASTM B88 - No joints 
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below grade except as approved by the Engineer. 
 

3 inches & larger, ductile iron pipe for water, ANSI 21.50 & 21.51 with 
double thickness cement mortar lining, ANSI 21.4. 

 
b). Fittings & Joints:  wrought copper solder joint fittings, ANSI B16.22.  

Joints for copper piping shall be ASTM B32, SOLDER, grade 95TA. 
 

Cast iron pressure fittings, ANSI 21.10, Class 250.  Mechanical 
specification for mechanical joint for cast iron pressure pipe & fittings 
ANSI A21.11.  Joints for ductile iron pipe shall be AWWA C111, rubber 
gasket with 3/4 inch diameter rods. 

 
6. Domestic Hot, Cold, and Recirc., Water Piping Inside Buildings, Above Grade: 

 
a). Pipe or Tubing:  2 inches & smaller, all water lines soft temper Type K 

copper tubing below ground, hard temper Type L copper tubing above 
ground, ASTM B88, or Type 304/304L, Schedule 10S, stainless steel to 
ASTM A312. 

 
2-1/2 inches & larger, hot dipped galvanized steel  A120, ASTM A53, 
Grade B, Schedule 40 steel, or hard copper tube, Type L with copper-tube 
dimensioned grooved ends; copper ground - end fittings; copper tubing, 
keyed couplings; and grooved joints.  (Flaring of tube or fitting ends to 
accommodate alternate sized couplings is not permitted.) 

 
Provide dielectric fittings between steel and copper. Victaulic Style 47 or 
approved equal. 

 
b). Fittings & Joints:  Copper tubing fittings and joints shall be solder type 

wrought copper - 95-5 silver solder or braze (lead and antimony based 
solders are prohibited). Galvanized steel pipe fittings and joints shall be 
ANSI B16.12 hot dipped galvanized threaded ends and 125 lb. galvanized 
cast iron fittings or 150 lb. galvanized malleable iron. 
i. Stainless steel fittings shall be Vic-Press or approved equal for 

Schedule 10S pipe.  Fittings shall be precision, cold drawn, 
stainless steel with EPDM O-ring seals. (Seals shall be UL 
classified in accordance with ANSI/NSF61 for Potable Water 
service.)  Fittings rated for working pressures to 500-psi. 

ii. Grooved joint couplings shall consist of two ductile iron housing 
segments cast with offsetting angle pattern bolt pads, FlushSeal 
elastomer gasket, and ASTM A449 electroplated steel bolts and 
nuts.  (Gasket shall be UL classified in accordance with 
ASNI/NSF61 for Potable Water service.) Installation-Ready, for 
direct stab installation without field disassembly.  Victaulic Style 
607H or approved equal. 

 
c). Gate Valves:  2-1/2 inches & larger - OS&Y, IBBM flanged, 125 lb. 

standard solid wedge. 
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2 inches & smaller - bronze solder end, bronze body, solid wedge, rising 
stem, 200 lb. w.o.g. non-shock.  However, use brass valves only on all 
copper pipe. 

 
d). Butterfly Valves:  Cast bronze body to ASTM B584, elastomer coated 

ductile iron disc with integrally cast stem, with copper-tube dimensioned 
grooved ends, suitable for working pressures to 300-psig CWP Victaulic 
Style 608 or approved equal. 
 

e). Ball Valves: Shut-off valves 2-inches and smaller shall be ball valves. Ball 
valves shall be 150 lbs, brass or bronze body, standard port, 2 piece body, 
TFE seats with bronze trim.  Ball valves shall be threaded end or solder end, 
or Vic-Press end as required to accommodate piping.  Ball valves shall be as 
manufactured by Victaulic, Conbraco, Crane, Apollo, Nibco, Watts or 
engineer approved equal. 

 
f). Unions:   2-1/2 inches & larger - 150 lb. brass companion flanges. 

 
2 inches & smaller - wrought copper, ground joint solder ends; threaded 
hexagonal stainless steel union with Vic-Press ends, Victaulic P589 or 
approved equal. 

 
g). Check Valves: 2-1/2 inches & larger - IBBM, 125 lb. std. flanged bronze 

swing check, with metal disc; 2-inches and smaller - 125 lb. std. screwed or 
solder ends. 

 
h). Globe Valves: 2 inches and smaller, bronze body, bronze trim, rising stem, 

hand wheel, inside screw, renewable composition disc, solder ends, 150 lb, 
with back seating capacity. 

 
2 inches & larger: IBBM, 150 lb, bronze trim, rising stem, handwheel 
OS&Y, plug type disc, flanged ends, renewable seat and disc. 

 
Globe valves shall be Conbraco, Crane, Nibco, Milwaukee, Watts or 
approved equal. 

 
i). Combination Shut-off/Balancing Valves: 

 
Victaulic/TA Hydronics, Taco Circuit Setter, Bell & Gossett Circuit Setter 
Plus, Flowset Accuset, Gerand,  or engineer approved equal, ½ inch-3 
inches 300 psi rated globe type or ball valve with Ametal (copper-alloy) or 
bronze body/brass ball construction with glass and carbon filled TFE seats, 
in-line flow meter and balancing and shut-off valve with built in ball valve 
for flow adjustment.  Valve shall have memory stop, calibrated nameplate, 
Schrader valve connections and preformed molded insulation.  Valves shall 
be leaktight at full rated working pressure.  Balance valve size shall be 
selected based on manufacturer’s acceptable flow range and design flow 
rate.  Pressure drop through combination shut off balance valves shall not 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
PLUMBING PIPING, FITTINGS & VALVES      220505-7 

exceed 5 feet of head at design flow rate. 
 

j). Extended Valve Stems: Provide and install round collar type extended 
valve stems on all valves installed in insulated piping. Valve stem and collar 
shall be selected to suit insulation thickness and maintain valve handles 
outside of insulation. 

 
7. Sump Pump Discharge Piping: 

 
a). Piping:  Schedule 40 A53 grade A galvanized steel pipe with cast iron plain 

galvanized pressure fittings. 
 

b). Fittings and Joints:  Galvanized ductile iron grooved end fittings or 
malleable iron fittings conforming to ANSI B16.3 Class 150 threaded. 3 
inch and larger shall be flanged cast iron. 

 
c). Basis of Design: Victaulic Series 318 Sump Ejector 

 
B. Steel pipe shall be similar and equal to National Tube Company, Grinnell, Republic, or 

Bethlehem black or zinc-coated (galvanized) as hereinafter specified.  Pipe shall be free from 
all defects which may affect the durability for the intended use.  Each length of pipe shall be 
stamped with the manufacturer's name. 

 
C. Copper pipe shall be Revere, Anaconda or Chase with approved solder fittings. 
 
D. Welding fittings for steel pipe shall meet the requirements of ASTM Standard A-23 and shall 

be standard catalog products.  Fittings fabricated by metering and notching pipe will not be 
accepted. 

 
2.02. PIPE HANGERS 
 

A. All hangers for metallic piping shall be adjustable, wrought clevis type, or adjustable 
malleable split ring swivel type, having rods with machine threads.  Hangers shall be 
Grinnell Company's Figure 260 for pipe ¾-inch and larger, and Figure 65 for pipe 2-inches 
and smaller, or approved equal.  Adjustable pipe stanchion with U-bolt shall be Grinnell 
Company's Figure 191.  Pipe roller supports shall be Grinnell's Figure 181 or Figure 271.  
Exterior pipe hangers shall be galvanized or stainless steel construction.  For copper piping 
in direct contact with the hanger, hanger construction shall be copper coated to prevent 
contact of dissimilar metals similar to Grinnell's Figure CT-65.  Hanger spacing and rod sizes 
for steel and copper pipe shall not be less than the following: 

 
 
NOMINAL PIPE 
SIZE IN 

 
STD. STEEL PIPE MAXIMUM SPAN 

FT. COPPER TUBE 

 
MINIMUM ROD 
DIAMETER INCHES 
OF ASTM A36 
STEEL THREADED 
RODS 

 
3/4 & 1 

 
6 5 

 
3/8 
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NOMINAL PIPE 
SIZE IN 

 
STD. STEEL PIPE MAXIMUM SPAN 

FT. COPPER TUBE 

 
MINIMUM ROD 
DIAMETER INCHES 
OF ASTM A36 
STEEL THREADED 
RODS 

1 -  ½   6 8 3/8 
 
2 

 
8 8 

 
3/8 

 
2 – ½   

 
10 9 

 
 ½   

 
3 

 
12 10 

 
½   

 
4 

 
14 12 

 
5/8 

 
5 

 
14 12 

 
5/8 

 
6 

 
16 14 

 
3/4 

 
8 

 
18 16 

 
7/8 

 
10 

 
20 18 

 
7/8 

 
12 

 
20 18 

 
7/8 

 
B. Install hangers for cast-iron and storm water soil piping with the following maximum 

horizontal spacing and minimum rod diameters: 
 

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  60 inches (1500 mm) with 3/8-inch (10-
mm) rod. 

2. NPS 3 (DN 80):  60 inches (1500 mm) with 1/2-inch (13-mm) rod. 
3. PS 4 and NPS 5 (DN 100 and DN 125):  60 inches (1500 mm) with 5/8-inch (16-

mm) rod. 
4. NPS 6 (DN 150):  60 inches (1500 mm) with 3/4-inch (19-mm) rod. 
5. NPS 8 to NPS 12 (DN 200 to DN 300):  60 inches (1500 mm) with 7/8-inch (22-

mm) rod. 
6. NPS 15 (DN 375):  60 inches (1500 mm) with 1-inch (25-mm) rod. 
7. Spacing for 10-foot (3-m) lengths may be increased to 10 feet (3 m).  Spacing for 

fittings is limited to 60 inches (1500 mm). 

C. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m). 
 

D. Anchors, guides, and roller supports shall be installed in accordance with the contract 
drawings and manufacturer's recommendations to provide pipe support and control pipe 
movement for all piping systems. Anchors and guides shall be securely attached to the pipe 
support structure.  Submit shop drawing for proposed pipe support structure for guides and 
anchors for approval of the Structural Engineer.  Pipe alignment guides shall be Fig. 255 
Grinnell, or as approved equal.  Guides shall be sized to accommodate the pipe with 
insulation.  Guides shall be steel factory, fabricated, with bolted two section outer cylinder 
and base for alignment of piping and two section guiding spider for bolting to pipe. 
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E. Hangers for pipe sizes ½  to 1 ½  inch (13 to 38 mm): Carbon steel, adjustable swivel, split 

ring. 
 

F. Hangers for cold pipe sizes 2 inches (50 mm) and over: Carbon steel, adjustable, clevis. 
 

G. Hangers for cold pipe sizes 2 to 4 inches (50 to 100 mm): Carbon steel, adjustable, clevis. 
 

H. Multiple or Trapeze hangers: Steel channels with welded spacers and hanger rods. 
 

I. Wall support for pipe sizes to 3 inches (76 mm): cast iron hook 
 

J. Wall support for pipe sizes 4 inches (100 mm) and over: Welded steel bracket and wrought 
steel clamp. 

 
K. Vertical Support: Steel riser clamp. 

 
L. Floor support for cold pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, 

and concrete pier or steel support. 
 

M. Floor support for hot pipe sizes to 4 inches (100 mm): Cast iron adjustable pipe saddle, lock 
nut, nipple, floor flange, and concrete pier or steel support. 

 
N. Copper pipe support: Carbon steel ring, adjustable, copper plated. 

 
O. Hanger rods: Mild steel threaded both ends, threaded one end, or continuous threaded. 

 
P. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded 

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; 
size inserts to suit threaded hanger rods. 

 
2.03. VALVES 
 

A. Provide parts list and assembly drawings (exploded view) for all valves in shop drawing 
submittals.  Provide valves of the same type by the same manufacturer.   

 
2.04. STRAINERS 
 

A. Strainers shall be of the basket or "Y" type and shall be heavy and durable, constructed of 
best grade gray iron with the bottoms drilled and plugged.  Bodies shall have arrows clearly 
cast on the sides to show flow direction.  Strainers shall be equipped with easily removable 
covers and brass sediment baskets made of brass not less than #22 gauge in thickness.  Total 
area of basket perforations shall be not less than four times the cross section of the entering 
pipe.  Flow shall be into basket, and then out through the perforations.  Strainers shall be 
suitable for water or the intended fluid.  Strainers 2 inches and smaller shall have threaded or 
solder ends, 2 inches and larger shall have flanged ends.   

 
B. Strainer screens shall be stainless steel with perforations and shall be 1/16-inch for pipe sizes 

5 inches and less, 1/8-inch (40 percent open area) perforations for pipe sizes 6-inch and 
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greater.  
 

C. Provide valved and capped (with chain) blowdowns in each strainer.  Blowdown valves shall 
be Appolo 78-100/200 series or as approved equal. 

 
D. Strainers shall be manufactured by Watts, Mueller, Armstrong, Yarway, Spirax/Sarco or as 

approved equal. 
 
2.05. UNIONS, FLANGES, AND COUPLINGS 
 

A. Unions in steel pipe 2-inches and smaller shall be malleable  iron with brass inserted seats 
designed for a working pressure of 150 psig. 

 
B. Unions in copper pipe 2-inches and smaller shall be sweat fittings with bronze seats designed 

for a working pressure of 125 psig. 
 

C. Flanges for steel pipe over 2 inches shall be 150 psig, forged steel, slip on. Gaskets shall be 
1/16 inch thick pre-formed neoprene. 

 
D. Flanges for copper pipe over 2 inches shall be bronze. Gaskets shall be 1/16 inch thick 

preformed neoprene. 
 
2.06. MANUAL AIR VENTS 
 

A. Manual air vents shall be similar to the hereinafter specified gauge valves.  Provide 1/4-inch 
size on ¾-inch pipe and smaller, ½ -inch size on 1-inch pipe and larger.  Install at all high 
points of piping.  Valves shall be Crane No. 88, or as approved equal, with threaded ends, 
bronze body, bronze or brass bonnet and bronze stem. 

 
2.07. THERMOMETERS 
 

A. Unless otherwise indicated, thermometers shall be ASTM E1, in a glass type, organic filled, 
9-inch scale size, corrosion-resistant metal case, with "any-angle" mounting with positive 
locking device.  Trerice Industrial Thermometers, Weksler Instruments, Ernst Gage Co., 
Miljoco, or approved equal.  Insertion stem length shall suite the pipe size and configuration. 
 Thermometer wells shall be brass with brass union hubs in copper and in ferrous piping.  
Where piping is insulated or otherwise covered, use wells with lagging extension.  Where 
wells are installed in pipe tees at turns, increase pipe size so that well does not restrict flow. 
Accuracy shall be 2 percent. 

 
B. Unless otherwise indicated, thermometer ranges shall be as follows: 

 
1. Domestic cold water: 0 degrees F to 100 degrees F, 1 degrees F Division. 
2. Domestic hot and hot water recirculating:  30 degrees F to 180 degrees F, 2 degrees 

F Division. 
 

C. Provide heat conducting compound in wells. 
 
D. At Contractor's option, light powered thermometers may be utilized in lieu of organic filled 
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thermometers. 
 
2.08. PRESSURE GAUGES 
 

A. Unless otherwise indicated, pressure gauges shall be the bronze bourdon tube type, 4-1/2-
inch dial, stem mounting, cast aluminum adjustable pointer, 1 percent accuracy over middle 
half of scale range, 1-1/2 percent over balance:  Trerice Model 600C; Weksler Instruments, 
Ernst Gage Co., Miljoco, or as approved equal. 

 
B. Gauges shall have pressure, vacuum, compound, or retard ranges as required, select ranges 

so that the normal readings are at the approximate midpoint and maximum system pressures 
do not exceed full scale. 

 
C. Furnish and install a gauge valve at each pressure gauge.  Gauge valves shall be Crane 

Model No. 88, Needle Valve, Ernst Gage Co. FLG 200, Wexler Instrument Corp. Type 
BBV4, or approved equal, rated for pressure intended. 

 
D. Gauge connections for pressure gauges, thermometers, or control instruments shall be made 

using tee fittings, except that gauge connections up to 1-inch size in steel may be using 
threaded extra heavy pipe couplings welded directly to the main, provided that the main is at 
least 2-inch size for 2-inch connections, 3-inch size for 3/4-inch connections, and 4-inch size 
for 1-inch connections.  Minimum gauge connection shall be 2-inch ips. 

 
E. Provide snubbers on all gauges.  Snubbers shall be No. 872 by Trerice, RS1/RS6 by Wexler 

Instruments, Miljoco or as approved equal. 
 
2.09. ESCUTCHEONS 
 

A. Provide chromium plated escutcheons properly fitted and secured with set screws on all 
exposed piping which passes through walls, floors or ceilings of finished spaces. 

 
B. All escutcheon plates shall be chrome plated spun brass of plain pattern, and shall be set tight 

on the pipe and to the building surface.  Plastic escutcheon plates will not be accepted. 
 
2.10. DIELECTRIC CONNECTIONS: 
 

A. Furnish and install electrically insulated dielectric unions, waterway fittings, or flanges, as 
manufactured by Victaulic Company, EPCO Sales, Inc., at the following locations: 

 
1. Where steel piping systems join copper piping. 

 
2. Where copper tube connects to domestic water storage tanks, water heaters, heat 

exchangers, expansion tanks, and other steel vessels. 
 

3. Avoid the installation of steel nipples, cast iron or steel valves and specialties, or 
other ferrous components in predominately copper piping systems.  Where such 
installation is necessary, isolate the component with dielectric connections.  Do not 
mix steel pipe and copper tube in the same run of pipe or in the same section of a 
piping system. 
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2.11. SLEEVES 
 

A. Sleeves shall be provided around all pipes through walls, floors, ceilings, partitions, roof 
structure members or other building parts.  Sleeves shall be standard weight galvanized iron 
pipe two sizes larger than the pipe or insulation so that pipe or insulation shall pass through 
masonry or concrete walls or floors.  Provide 20 gauge galvanized steel sheet or galvanized 
pipe sleeves for all piping passing through frame walls. 

 
B. Space between the pipe and sleeve shall be caulked.  Escutcheon plates shall be constructed 

to conceal the ends of sleeves.  Each trade shall be responsible for drilling existing floors and 
walls for necessary sleeve holes.  Drilling methods and tools shall be as hereinbefore 
specified. 

 
C. Sleeves through walls and floors shall be sealed with a waterproof caulking compound. 

 
D. Firestop at sleeves that penetrate smoke barriers smoke partitions and/or rated walls/floors. 

 
2.12. WATER PROOF PIPE PENETRATION SEALS 
 

A. Provide and install waterproof pipe penetration seals at all pipes that enter the building below 
grade or through exterior wall. 

 
B. Link seals are to be Metraflex Metraseals, Model MS, Linkseal, or approved equal, black  

EPDM seal material, glass reinforced plastic pressure plates, zinc plated nuts and bolts, seals 
are to be resistant to sunlight and ozone, pressure rated to make a hydrostatic seal of up to 20 
psig and up to 40 feet of head, temperature rated from –40 degrees F to 250 degrees  F. 

 
PART 3. EXECUTION 
 
3.01. GENERAL PIPING INSTALLATION REQUIREMENTS 
 

A. All pipes shall be cut accurately to measurements established at the building, and shall be 
worked into place without springing or forcing, properly clearing all windows, doors and 
other openings.  Excessive cutting or other weakening of the building structure to facilitate 
piping installation will not be permitted.  All pipes shall be so installed as to permit free 
expansion and contraction without causing damage.    All open ends of pipe lines, 
equipment, etc., shall be properly capped or plugged during installation to keep dirt or  other 
foreign material out of the system.  All pipes shall be run parallel with the lines of the 
building and as close to walls, columns and ceilings as may be practical, with proper pitch.  
All piping shall be arranged so as not to interfere with removal of other equipment on 
devices not to block access to doors, windows, manholes, or other access openings.  Flanges 
or unions, as applicable for the type of piping specified, shall be provided in the piping at 
connections to all items of equipment, coils, etc., and installed so that there will be no 
interference with the installation of the equipment, ducts, etc.  All valves and specialties shall 
be placed to permit easy operation and access and all valves shall be regulated, packed and 
glands adjusted at the completion of the work before final acceptance.  All piping shall be 
installed so as to avoid air or liquid pockets throughout the work.  Ends of pipe shall be 
reamed so as to remove all burrs. 
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B. All piping shall be graded to convey entrained air to high points where automatic air vents 

shall be provided.  The size of supply and return pipes for each piece of equipment shall in 
no case be smaller than the outlets in the equipment. 

 
C. All piping shall be run to provide a minimum clearance of 2-inches between finished 

covering on such piping and all adjacent work.  Group piping wherever practical at common 
elevations. 

 
D. All valves, strainers, caps, and other fittings shall be readily accessible. 

 
E. Rough-in and final connections are required to all equipment and fixtures provided under 

this Contract. 
 

F. Drain valves with hose connections shall be provided at low points for drainage of piping 
systems.  Blow down valves shall be provided at the ends of all mains and branches so as to 
properly clean by blowing down the lines throughout in the direction of normal flow. 

 
G. Discharge lines from all relief valves shall be piped to within 4-inches of floor and extend to 

floor drains wherever floors are not pitched to drains.  Pitch the relief valve piping away 
from the relief valve to issue that no fluid can be trapped in valve discharge.  Support all 
relief valve piping to prevent exerting strain on the relief valve body.  The end of the relief 
valve discharge piping shall not be threaded to prevent capping or plugging. 

 
H. All branches from water mains shall be taken from the top of the supply mains at an angle of 

forty-five (45) degrees above the horizontal, unless otherwise directed.  Branches feeding 
down shall be taken from the side or bottom of the main on water mains only.  All 
connections shall be carefully made to insure unrestricted circulation, eliminate air pockets 
or trapped condensate, and permit the complete drainage of the system. 

 
I. Cutoff valves shall be provided on each branch line from the mains on all plumbing lines. 

 
J. Shut-off valves shall be installed at the inlet and outlet of each piece of equipment to permit 

isolation for maintenance and repair.   
 

K. Balancing valves shall be installed in all domestic re-circulating systems and at all pumps, 
and where indicated on the drawings. 

 
L. Unions shall be installed on all bypasses, at all connections to equipment, where shown on 

drawings or where required to facilitate removal of equipment whether shown or not. 
 

M. Spring clamp plates (escutcheons) shall be provided where pipes are exposed in the building 
and run through walls, floors, or ceilings.  Plates shall be chrome plated spun brass of plain 
pattern, and shall be set tight on the pipe and to the building surface. 

 
N. If the size of any piping is not clearly evident in the drawings, the Contractor shall request 

instructions for the Engineer as to the proper sizing.  Any changes resulting from the 
Contractor's failure to request clarification shall be at his expense.  Where pipe size 
discrepancies or conflicts exist in the drawings, the larger pipe size shall govern. 
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O. Install all valves with stem upright or horizontal, not inverted. 

 
P. Where pipe support members are welded to structural building framing, scrape, brush clean, 

weld and apply one coat of zinc rich primer.  
 

Q. Provide clearance for installation of insulation and access to valves and fittings. 
 

R. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the work, and isolating parts of completed system. 

 
S. All water containing pipes shall be routed clear of combustion air dampers and louvers to 

prevent freezing condition when dampers are open. 
 
T. Provide manual air vents at top of piping systems. 
 
U. Where access doors are required, install piping so that valves can be grouped together to 

minimize the quantity of access doors. 
 

3.02. THERMOMETER AND PRESSURE GAGE INSTALLATION REQUIREMENTS. 
 

A. Install thermometers and adjust vertical and tilted positions. 
 

B. Install separable sockets in vertical position in piping tees where fixed thermometers are 
indicated. 

 
1. Install with socket extending to one-third diameter of pipe. 

 
2. Fill sockets with oil or graphite and secure caps. 

 
C. Install pressure gages in piping tees with pressure-gage valve located on a pipe at most 

readable location. 
 

D. Adjust faces of thermometer and gages to proper angle for best visibility. 
 

E. Clean windows of thermometer and gauges and clean factory-finished surfaces.  Replace 
cracked and broken window, and repair scratched and marred surfaces with manufacturer's 
touch up paint. 

 
3.03. VALVE INSTALLATION REQUIREMENTS 
 

A. Examine piping system for compliance with requirements for installation tolerances and 
other conditions affecting performance of valves.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

 
B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping 
and handling. 
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C. Operate valves from fully open to fully closed positions.  Examine guides and seats made 
accessible by such operation. 

 
D. Examine threads on valve and mating pipe for form and cleanliness. 

 
E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for 

proper size, length, and material.  Check gasket material for proper size, material 
composition suitable for service, and freedom from defects and damage. 

 
F. Do not attempt to repair defective valves; replace with new valves. 

 
G. Install valves as indicated, according to manufacturer's written instructions. 

 
H. Piping installation requirements are specified in other Division 22 Sections.  Drawings 

indicate the general arrangement of piping, fittings, and specialties. 
 

I. Install valves with unions or flanges at each piece of equipment arranged to allow servicing, 
maintenance, and equipment removal without system shutdown. 

 
J. Locate valves for easy access and provide separate support where necessary. 

 
K. Install valves in horizontal piping with stem at or above the center of the pipe. 

 
L. Install valves in a position to allow full stem movement. 

 
M. Adjust or replace packing after piping systems have been tested and put into service, but 

before final adjusting and balancing. Replace valves if leak persists. 
 
3.04. WASTE AND VENT PIPING INSTALLATION REQUIREMENTS 
 

A. Each pipe shall be laid true to line and grade and in such manner as to form a close 
concentric joint with the adjoining pipe and to prevent sudden offsets of the flow line.  All 
pipe when laid shall rest on the full length of the barrel and bell holes shall be dug in trench 
bottoms to make joints.  Pipe shall not be adjusted to grade by use of block or wedges.  
Where rock or old foundations are encountered, trenches shall be excavated 6-inches below 
grade and crusher run limestone shall be used as a bedding material to support barrel of pipe. 

 
B. As the work progresses, the interior of the sewer shall be cleared of all dirt and superfluous 

materials of every description. 
 

C. Trenches shall be kept free from water until the pipe jointing material has set and pipe shall 
not be laid when the conditions of the trench or the weather is  unsuitable for such work.  At 
all times, when work is not in progress, all open ends of pipe and fittings shall be securely 
closed to the satisfaction of the Engineer, so that no trench water, earth or other substance 
will enter the pipe or fittings. 

 
D. Slip joints will be permitted only in trap seals or on the inlet side of the trap.  Unions on the 

sewer side of the trap shall be ground faced, and shall not be concealed or enclosed.  Install 
bell and spigot pipe with bell end upstream. 
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E. Threaded joints shall be American Standard taper screw threads with permacel joint 

compound applied to the male thread.  Connections between threaded pipe and cast iron pipe 
shall have a ring or half coupling screwed on to form a spigot end on the threaded pipe. 

 
F. Establish invert elevations, slopes for drainage to 1/8 inch per foot.  Maintain gradients. 
 

3.05. PIPE JOINTS INSTALLATION REQUIREMENTS 
 

A. Grooved Joints:  Grooved joint shall be installed in accordance with the manufacturer’s 
written recommendations.  Grooved ends shall be clean and free from indentations, 
projections, or roll marks.  The gasket shall be molded and produced by the coupling 
manufacturer of an elastomer suitable for the intended service.  The coupling manufacturer’s 
factory trained representative shall provide on-site training for the contractor’s field 
personnel in the use of grooving tools and installation of product.  The representative shall 
periodically visit the job site to ensure best practices in grooved product installation are 
being followed.  (A distributor’s representative is not considered qualified to conduct the 
training.) 

 
B. Screwed Joints:  All screwed joints shall be made with tapered threads properly cut.  

Screwed joints shall be made perfectly tight with a stiff mixture of graphite and oil, applied 
with a brush to the male threads on the fittings. 
 

C. Soldered Joints and Copper Piping:  Joints in copper piping shall conform to the following 
minimum standards. 

 
1. The pipes shall be cut to a length making certain that the ends are square, using a 

fins hacksaw blade or tube cutter.  The ends of all pipes shall be reamed and all 
burrs removed. 

 
2. The outside end of the pipe and the cut end of the fitting shall be cleaned with steel 

wool, sand cloth, or steel wire brush.  All dark spots shall be removed. 
 

3. The flux shall be applied evenly and sparingly to the outside end of the pipe and the 
inside of the outer end of the fitting until all surfaces to be jointed are completely 
covered.  The piping and fitting shall be slipped together and reworked several times 
to insure an even distribution of the flux. 

 
4. The correct amount of solder per joint for each size pipe shall be used in accordance 

with the manufacturer's recommendations. 
 

5. Solder joints shall be made by using a direct flame from a torch. 
 

6. On pipe sizes larger than ¼-inch, the fittings and valves in the pipe shall be moved 
or tapped with a hammer when the solder starts to melt to insure an even distribution 
of the solder. 

 
7. The excess solder shall be removed while it is still in the plastic state leaving a fillet 

around the cup of the fitting. 
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8. Solder joints shall be suitable for working pressure of 100 psig and for working 

temperature of not less than 250 degrees F.  The type of solder and flux used will be 
submitted for approval.  Type 95-5 shall be the minimum standard. 

 
9. Lead and antimony-based solders shall not be used for potable water systems.  

Brazing and silver solders are acceptable.  
 

D. Where copper piping joins steel piping, approved bronze adapters shall be used. 
 

E. Prohibited Connections:  No direct weld, soldered, or brazed connections, without unions or 
flanges, shall be made to valves, strainers, apparatus, or related equipment.  Right and left 
couplings, long threads, or caulking of pipe threads or gasket joints will not be permitted. 

 
F. Mechanical specification for mechanical joint for cast iron pressure pipe & fittings, ANSI 

A21.11. 
 

G. Plastic piping solvent cement joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following: 

 
1. Comply with ASTM F 402 for safe handling practice of cleaners, primers, and 

solvent cements.  Apply primer. 
2. PVC Piping:  Join according to ASTM D2855. 

 
3.06. HANGERS AND SUPPORTS INSTALLATION REQUIREMENTS 
 

A. General:  All hangers shall be of an approved type arranged to maintain the required grading 
and pitching of lines to prevent vibration and to provide for expansion and contraction.  
Provide protection saddles between hangers and insulation on heating water insulated pipe.  
Saddles shall be Grinnells Figure 173/273 or approved equal.  Provide approved spacers 
between saddles and pipe where flexible insulation is specified.  Provide insulation 
protection shields for insulated piping without saddles.  Shield shall be Grinnell Figure 167 
or as approved equal. 

 
B. Spacing:  Regardless of spacing, hangers shall be provided at or near all changes in direction, 

both vertical and horizontal, for all piping.  For cast iron soil pipe, one hanger shall be placed 
at each hub or bell. 

 
C. Vertical Lines:  Shall be supported at their bases, using either a suitable hanger placed in a 

horizontal line near the riser, or a base type fitting set on a pedestal, foundation or support.  
All vertical lines extending through more than one floor level shall be supported at each floor 
with a riser clamp.  Riser clamp shall be Grinnell Co.'s Figure 261, or approved equal.  All 
vertical drops to pump suction elbows shall be supported by floor posts. 

 
D. Racks and Brackets:  All horizontal piping on vertical walls shall be properly supported by 

suitable racks securely anchored into the wall construction.  Where not practical to obtain 
ceiling anchorage, all piping near walls shall be supported by approved brackets securely 
anchored into the wall construction.  Washer plates (Fib. 60, 60L) and other miscellaneous 
attachments, fasteners, etc., shall be Grinnell or as approved equal.  All exterior hanger and 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
PLUMBING PIPING, FITTINGS & VALVES      220505-18 

bracket systems in their entirety shall be galvanized. 
 

E. Pipe Hangers and supports shall be attached to the panel point at the top chord of bar joist or 
at a location approved by the structural engineer. 

 
F. Select hangers and components for loads imposed.  Secure rods with double nuts. 

 
G. Support of horizontal piping shall allow for vertical adjustment after installation of piping. 

 
H. Support overhead piping with clevis hangers.  

 
I. Do not support all parallel piping from the same joist.  Stagger all supports in accordance 

with the structural engineer's recommendations.  
 

J. Refer to structural documents for appropriate connection/attachment materials to building. 
 
3.07. AIR VENTING INSTALLATION 
 

A. The top of each plumbing piping system and other points as indicated or where necessary for 
the removal of air from the system or equipment, shall be vented using an approved type of 
manual air vent. 

 
B. In addition to manual air vents at high points of system, each item of water heat transfer 

equipment shall be manually vented using an approved type manual air vent.  All air vents 
shall be accessible. 

 
3.08. EXPANSION LOOPS AND SWING CONNECTION INSTALLATION REQUIREMENTS  
 

A. Install expansion fittings according to manufacturer's written instructions. 
 

B. Install expansion fittings in sizes matching pipe size in which they are installed. 
 

C. Align expansion fittings to avoid end-loading and torsional stress. 
 

D. Install pipe bends and loops cold-sprung in tension or compression as required to partly 
absorb tension or compression produced during anticipated change in temperature. 

 
E. Attach pipe bends and loops to anchors. 

 
1. Steel Anchors:  Attach by welding.  Comply with ASME B31.9 and ASME Boiler 

and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications." 
2. Concrete Anchors:  Attach by fasteners.  Follow fastener manufacturer's written 

instructions. 
 

F. Connect risers and branch connections to mains with at least five pipe fittings, including tee 
in main. 

 
G. Connect risers and branch connections to plumbing equipment with at least four pipe fittings, 

including tee in riser. 
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H. Connect mains and branch connections to plumbing equipment with at least four pipe 

fittings, including tee in main. 
 
3.9. PIPING  IDENTIFICATION INSTALLATION 
 

A. All piping shall be identified with painted background marked with the name of the service 
with arrows to indicate flow direction.  Color code and system identification shall comply 
with ANSI Standards and piping identification system shall comply with ASME A13.1-81., 
scheme for the identification of piping systems and ASHRAE Fundamentals Handbook, 
latest edition. 

 
B. Markings shall be plain block letters, stenciled on pipes,  and shall be located near each 

branch connection, near each valve, and at least every 10 feet on straight runs of pipe.  
Where pipes are adjacent to each other, markings shall be neatly lined up.  All markings shall 
be located in such manner as to be easily legible from the floor.  Pipe identification schedule 
shall be as follows: 

 
 
OUTSIDE DIAMETER OF PIPE 
OR COVERING (INCHES) 

LENGTH OF COLOR 
FIELD (INCHES) 

SIZE OF LETTERS 
(INCHES) 

 
 ½  to 1  ¼   8 ½   
 
1-½  to 2 8 ¾  
 
2  ½  to 6 12 1 ¼  
 
8 to 10 24 2 ½   
 
Over 10  32 3  ½   

 
3.10. VALVE IDENTIFICATION 
 

A. All valves shall be tagged with a numbered tag. 
 

B. The tags shall be made of 1-inch diameter brass tags fastened to the valve by means of brass 
chains.  Numbers shall agree with valve numbers on diagrammatic herein before specified. 

 
C. Provide a minimum of six (6) valve charts with valve numbers indicating valve type, size, 

manufacturer and service. 
 

D. Additional valve charts shall be mounted behind glazed wooden frames and be hung in each 
mechanical equipment room including each air handling unit mechanical equipment room.  
Additional copies shall be provided in each copy of the O&M manuals. 

 
3.11. CLEANING PIPING AND EQUIPMENT 
 

A. All water, plumbing piping, and pumped condensate systems shall be cleaned by filling with 
a solution of one (1) pound of trisodium phosphate to each 50 gallons of water and 
circulating this solution for a period of six (6) hours during which time the system shall reach 
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operating temperature.  The systems shall then be flushed with fresh water and refilled with 
fresh water  purged of all air. 

 
B. All water, plumbing, and pumped condensate piping system shall be flushed clean with fresh 

water.  See Division 22 Sections, Plumbing Fixture and Plumbing Equipment for domestic 
potable water cleaning and sterilization.   

 
 END OF SECTION 
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SECTION 220701 
 

PLUMBING INSULATION 
 
PART 1. GENERAL 
 
1.01. REFERENCE 
 

A. The Conditions of the Contract and other General Requirements apply to the work specified 
in this Section.  All work under this Section shall be subject to the requirements of Division 
22 Section, Common Work Results for Plumbing. 

 
B. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section 
 
1.02. DESCRIPTION 
 

A. All piping and equipment installed under this Contract shall be covered as specified. 
 
1.03. SCOPE 
 

A. The work covered by this specification consists of furnishing all labor, equipment, materials 
and accessories, and performing all operations required, for the correct fabrication and 
installation of thermal insulation applied to all piping, equipment, and  systems, in 
accordance with applicable project specifications and drawings, subject to the terms and 
conditions of the contract. 

 
1.04. STANDARDS 
 

A. Thermal insulation materials shall meet the property requirements of one or more of the 
following specifications as applicable to the specific product or use: 

 
1. American Society for Testing of Materials Specifications: 

 
a). ASTM C 547, “Standard Specification for Mineral Fiber Preformed Pipe 

Insulation”. 
 

b). ASTM C 533, “Standard Specification for Calcium Silicate Pipe & Block 
Insulation”. 

 
c). ASTM C 55, “Standard Specification for Mineral Fiber Blanket and Felt 

Insulation”. 
 

d). ASTM E 96, “Standard Test Methods for Water Vapor Transmission of 
Materials”. 

 
e). ASTM C 585, “Recommended Practice for Inner and Outer Diameters of 

Rigid Pipe Insulation for Nominal Sizes of Pipe and Tubing (NPS 
System)”. 
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f). ASTM C 612, “Standard Specification for Mineral Fiber Block and Board 

Thermal Insulation”. 
 

g). ASTM C 1136, “Standard Specification for Barrier Material, Vapor, “Type 
1 or 2 (Jacket only). 

 
h). ASHRAE 90.1 “Energy efficient design of new buildings except low-rise 

residential buildings”, latest edition. 
 

B. Insulation materials, including all weather and vapor barrier materials, closures, hangers, 
supports, fitting covers, and other accessories, shall be furnished and installed in strict 
accordance with project drawings, plans, and specifications. 

 
1.05. SYSTEM PERFORMANCE 
 

A. Insulation materials furnished and installed hereunder should meet the minimum economic 
insulation thickness requirements of the North American Insulation Manufacturers’ 
Association (NAIMA) (formerly known as TIMA), to ensure cost-effective energy 
conservation performance.  Alternatively, materials should meet the minimum thickness 
requirements of National Voluntary Consensus Standard 90.1, (latest edition) and “Energy 
Efficient Design of New Buildings,” of the American Society of Heating, Refrigeration, and 
Air-Conditioning Engineers (ASHRAE), latest edition.  However, if other factors such as 
condensation control or personnel protection are to be considered, the selection of the 
thickness of insulation should satisfy the controlling factor.  As minimum, all insulation 
thicknesses shall be as hereinafter specified. 

 
B. Insulation materials furnished and installed hereunder shall meet the fire hazard requirements 

of any one of the following specifications: 
 

1. American Society for Testing of Materials ASTM E 84 
 

2. Underwriters’ Laboratories, Inc.   UL 723 
 

3. National Fire Protection Association  NFPA 255 
 
C. Calcium silicate products shall include a visual identification system to permit positive field 

determination of their asbestos-free characteristics. 
 
1.06. QUALITY ASSURANCE 
 

A. Insulation materials and accessories furnished and installed hereunder shall, where required, 
be accompanied by manufacturers’ current submittal or data sheets showing compliance with 
applicable specifications listed in Section 1.4 above. 

 
B. Insulation materials and accessories shall be installed in a workmanlike manner by skilled 

and experienced workers who are regularly engaged in commercial insulation work. 
 

1.07. DELIVERY AND STORAGE OF MATERIALS 
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A. All of the insulation materials and accessories covered by this specification shall be delivered 

to the job site and stored in a safe, dry place with appropriate labels and/or other product 
identification. 

 
B. The Contractor shall use whatever means are necessary to protect the insulation materials 

and accessories before, during, and after installation.  No insulation material shall be 
installed that has become damaged in any way.   The Contractor shall also use all means 
necessary to protect work and materials installed by other trades. 

 
C. If any insulation material has become wet because of transit or job site exposure to moisture 

or water, the Contractor shall not install such material, and shall remove it from the job site.  
An exception may be allowed in cases where the Contractor is able to demonstrate that wet 
insulation when fully dried out (either before installation, or afterward following exposure to 
system operating temperatures) will provide installed performance that is equivalent in all 
respects to new, completely dry insulation.  In such cases, consult the insulation 
manufacturer in writing for technical assistance. 

 
D. Maintain ambient temperatures and conditions required by manufacturers of adhesives, 

mastics, and insulation cements.  Protect all insulation from water, construction traffic, dirt, 
chemical and mechanical damage. 

 
1.08. ALTERNATES 
 

A. Refer to Division 01 Section, Alternates for description of work under this section affected 
by alternates. 
 

PART 2. PRODUCTS 
 
2.01. GENERAL 
 

A. All materials to be insulated shall be thoroughly cleaned, after completion of successful tests, 
and shall be covered as specified below.   Fiberglass insulation shall be Owens-Corning,  
Manville, Armstrong, or P.P.G, or as approved equal. 

 
2.02. PIPE INSULATION MATERIALS 
 

A. Unless otherwise noted, insulation shall be one piece or half sectional molded fibrous glass 
with “K” rating  of .23 at 75  degrees F mean temperature, for service temperatures between  
-60 degrees F and +450 degrees F with all service jacket.  Pipe insulation shall be fiberglass 
SSL II with double closure system as manufactured by Owens Corning, Johns Manville, 
Knauf or approved equal. 

 
B. Unless otherwise noted, pipe insulation jacket shall be factory-applied vinyl coated, 

embossed and reinforced vapor barrier laminate, with a perm rating of not more than 0.02 
perms.  All hot and cold, concealed and exposed butt strips shall be of the same material as 
the jacket.  Jacket and butt strips shall be sealed with field-applied Foster 85-20/85-50 or 
Childers CP-82 (5 gallon cans only) adhesive.  Jacket and butt strips shall be off-white color 
and shall be equivalent to Owens-Corning Fiberglass 25-ASJ. 
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C. For fittings on all piping, valves, and flanges, apply fiberglass molded or segmented 

insulation equal in thickness to the adjoining insulation and securely fasten in place using 
wire.  Cold piping:  Apply a tack coat of vapor barrier coating and reinforcing mesh.  After 
½ hour, apply second coat of same vapor barrier coating, UL labeled, Type C, for cold water 
piping. Hot piping Type H for hot water piping:  Apply tack of breather mastic.  Wrap fitting 
with fiberglass reinforcing cloth overlapping adjoining sections of pipe insulation by 2-
inches.  Apply a second coat of breather mastic over the reinforcing cloth, working it to a 
smooth finish.  As an option to the above hot fittings, a polyvinyl chloride fitting cover may 
be supplied. 

 
D. All pipe insulation, jackets, or facings, and adhesives used to adhere jacket or facing to the 

insulation, including fittings and butt strips, shall have non-combustible fire and smoke 
hazard system rating and label as tested by ASTM E-84, NFPA 225, and UL 73, not 
exceeding Flame Spread 25, Fuel Contributed 50, Smoke Developed 50.  Accessories such 
as adhesives, mastic cements, tapes and cloth for fittings shall have the same ratings as listed 
above.  All products or their shipping cartons shall bear the Underwriter’s label indicating 
that flame and smoke ratings do not exceed the above criteria. 

 
E. For piping having a vapor barrier insulation and for all insulated piping requiring supports, 

hangers and supports shall be installed outside the insulation.  Wherever hangers and 
supports are installed outside the insulation, pipe insulation protecting shields shall be 
provided.  Where insulation is a load bearing material, of sufficient strength to support the 
weight of the piping, pipe shields one-third the circumference of the insulation and of a 
length not less than three times the diameter of the insulation (maximum length 24-inches) 
shall be provided.  Insulation of 7-1/4 pound or greater density will be considered as load 
bearing for pipe sizes up to and including 2-inches.  Where insulation is not of sufficient 
strength to support the weight of the piping, a half section of high density fiberglass or foam 
inserts, shall be provided.  Vapor barrier and finish shall be applied as required to match 
adjoining insulation. In addition, shields shall be furnished as specified above. 

 
F. All disturbed piping insulation in existing areas shall be re-insulated with insulation type, 

density, and thickness as specified for new piping.  Insulation damaged due to new work and 
demolition only shall be replaced unless otherwise noted. 

 
G. On cold systems such as domestic cold water, rainleaders, vapor barrier performance is 

extremely important.  All penetrations and seams of the ASJ and exposed ends of insulation 
must be sealed with vapor barrier coating.  The ASJ must be protected with either a vapor 
barrier coating or a suitable vapor retarding outer jacket.  Vapor seals at butt joints shall be 
applied at every fourth pipe section joint and at each fitting to provide isolation of water 
incursion.  Vapor Barrier Coating:  Foster 30-65; Childers CP-34 or Vimasco 749.  
Permeance shall be 0.03 perms or less at 45 mils dry at test by ASTM E96. 

 
H. Fittings and valves shall be insulated with pre-formed fiberglass fittings, fabricated sections 

of  Fiberglass pipe insulation, Fiberglass pipe and tank insulation, Fiberglass blanket 
insulation, or insulating cement.  Thickness shall be equal to adjacent pipe insulation.  Finish 
shall be with pre-formed PVC fitting covers or as otherwise specified on contract drawings.  
Where applicable, Victaulic PVC fitting valve and coupling covers shall be utilized. 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
PLUMBING INSULATION                220701-5 

Victaulic PVC covers shall be installed with matching pipe insulation jacketing material, 
vinyl tape, solvent weld adhesive and appropriate fasteners. 

 
1. Flanges, couplings and valve bonnets shall be covered with an oversized pipe 

insulation section sized to provide the same insulation thickness as on the main pipe 
section.  An oversized insulation section shall be used to form a collar between the 
two insulation sections with low density blanket insulation being used to fill gaps.  
Jacketing shall match that used on straight pipe sections.  Rough cut ends shall be 
coated with a suitable weather or vapor-resistant mastic as dictated by the system 
location and service.  Finish valve installation with a Tyvac jacket with ends that 
secure to adjacent piping. 

 
2. On hot systems where fittings are to be left exposed, insulation ends should be 

beveled away from bolts for easy access. 
 

3. On cold systems, particular care must be given to vapor sealing the fitting cover or 
finish to the pipe insulation vapor barrier.  All valve stems must be sealed with 
caulking which allows free movement of the stem but provides a seal against 
moisture incursion.  All gauge and thermometer penetrations and extensions shall be 
correctly sealed and insulated to prevent surface condensation. 

 
I. All piping shall be supported in such a manner that neither the insulation or the 

vapor/weather barrier is compromised by the hanger or the effects of the hanger.  In all cases, 
hanger spacing must be such that the circumferential joint may be made outside the hanger.  
On cold systems, vapor barrier must be continuous, including material covered by the hanger 
saddle. 

 
1. Piping systems 3-inches (7.5cm) in diameter or less, insulated with Fiberglass 

insulation, may be supported by placing saddles of the proper length and spacing, as 
designated in Owens-Corning Pub. 1-IN-12534, under the insulation.  Hangers 
saddles shall be minimum 16 gauge with a saddle arc of 120 degrees minimum. 

 
2. For hot or cold piping systems larger than 3-inches (7.5 cm) in diameter, operating 

at temperatures less than +200 degrees F (93 degrees C) and insulated with fiber 
glass, high density inserts such as foam with sufficient compressive strength shall be 
used to support the weight of the piping system.  At temperatures exceeding +_200 
degrees F (93 degrees C), Owens-Corning Pink or IIG, Calcium Silicate pipe 
insulation shall be used for high density inserts. 

 
3. Owens-Corning Pink Calcium Silicate pipe insulation may be used to support the 

entire weight of the piping system provided the hanger saddle is designed so the 
maximum compressive load does not exceed 100 psi (7kg/cm). 

 
4. Where pipe shoes and roller supports are required, insulation shall be inserted in the 

pipe shoe to minimize pipe heat loss.  Where possible, the pipe shoe shall be sized to 
be flush with the outer pipe insulation diameter. 

 
5. Thermal expansion and contraction of the piping and insulation system shall 

generally be taken care of by utilizing double layers of insulation and staggering 
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both longitudinal and circumferential joints. Where long runs are encountered, 
expansion joints may be required where single layers of insulation are being used 
and should be so noted on the contract drawings. 

 
6. On vertical runs, insulation support rings shall be used. 

 
2.03. PIPING INSULATION THICKNESSES SCHEDULE 
 

A. All piping shall be insulated with pipe insulation of the thicknesses indicted below: 
 

 
PIPING INSULATION THICKNESS SCHEDULE 
SERVICES 

 
THICKNESS 

 
All Drain Piping from Cooling Coils/Evaporators 

 
½-inch thickness 

 
All Domestic Hot and Cold Water Piping , including Re-
circulating Piping 

 
1-inch thickness 

 
Above Grade Trap Priming Lines 

 
½ -inch thickness 

 
Electric Water Cooler Drains 

 
1-inch thickness 

 
2.04. ACCESSORY MATERIALS 
 

A. Accessory materials installed as part of insulation work under this section shall include, but 
not be limited to: 

 
1. Closure Materials - Butt strips, bands, wires, staples, mastics, adhesives; pressure-

sensitive tapes. 
 

2. Field-applied jacketing materials - sheet metal, plastic, canvas, fiber glass cloth, 
insulating cement; PVC fitting covers, PVC jacketing. 

 
3. Support Materials - Hanger straps, hanger rods, saddles. 

 
4. Fasteners, weld pins/studs, speed clips, insulation washers. 

 
5. Metal mesh or expanded metal lagging. 

 
B. All accessory materials shall be installed in accordance with project drawings and 

specifications, manufacturer's instructions, and/or in conformance with the current edition of 
the Midwest Insulation Contractors Association (MICA) "Commercial & Industrial 
Insulation Standards." 

 
2.05. FIELD-APPLIED JACKET 
 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
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B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and 
forming.  Thickness is indicated in field-applied jacket schedules.  

 
1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
a). Johns Manville; Zeston. 
b). P.I.C. Plastics, Inc.; FG Series. 
c). Proto PVC Corporation; LoSmoke. 
d). Speedline Corporation; SmokeSafe. 

 
2. Adhesive:  As recommended by jacket material manufacturer. VOC content not to 

exceed 250 g/L. 
 

3. Color:   High Gloss White  
 

4. Factory-fabricated fitting covers to match jacket if available; otherwise, field 
fabricate. 
a). Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, 

flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, 
and P-trap and supply covers for lavatories. 

 
PART 3. EXECUTION 
 
3.01. WORKMANSHIP 
 

A. The Contractor shall take special care to prevent soiling equipment below or adjacent to 
areas being insulated.  He shall be completely responsible for removing insulation cement 
splashes and smears and all surfaces that he mars or otherwise soils or defaces, and he will be 
totally responsible for restoring these damaged surfaces to their like-new condition when 
delivered to the site. 

 
3.02. SITE INSPECTION 
 

A. Before starting work under this section, carefully inspect the site and installed work of other 
trades and verify that such work is complete to the point where installation of materials and 
accessories under this section can begin. 
 

B. Verify that all materials and accessories can be installed in accordance with project drawings 
and specifications and material manufacturers' recommendations. 

 
C. Verify, by inspecting product labeling, submittal data, and/or certifications which may 

accompany the shipments, that all materials and accessories to be installed on the project 
comply with applicable specifications and standards and meet specified thermal and physical 
properties. 

 
3.03. PREPARATION 
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A. Ensure that all pipe and equipment surfaces over which insulation is to be installed are clean 
and dry. 

 
B. Ensure that insulation is clean, dry, and in good mechanical condition with all factory-

applied vapor or weather barriers intact and undamaged.  Wet, dirty, or damaged insulation 
shall not be acceptable for installation. 

 
C. Ensure that pressure testing of piping systems has been completed prior to installing 

insulation. 
 
3.04. INSTALLATION 
 

A. Piping Systems 
 

1. General: 
 

a). Install all insulation materials and accessories in accordance with 
manufacturer's published instructions and recognized industry practices to 
ensure that it will serve its intended purpose. 

 
b). Install insulation on piping subsequent to installation of heat tracing, 

painting, testing, and acceptance tests. 
 

c). Install insulation materials with smooth and even surfaces.  Insulate each 
continuous run of piping with full-length units of insulation, with single cut 
piece to complete run.  Do not use cut pieces or scraps abutting each other.  
Butt insulation joints firmly to ensure complete, tight fit over all piping 
surfaces.  

 
d). Maintain the integrity of factory-applied vapor barrier jacketing on all pipe 

insulation, protecting it against puncture, tear or other damage.  Seal all 
tears, punctures and other penetrations of the pipe insulation vapor barrier 
coating. 

 
e). On exposed piping, locate insulation and cover seams in least visible 

location. 
 

2. Fittings:  Cover valves, fittings, unions, flanges, strainers, flexible connections, 
expansion joints, pump bodies, strainers, blowdowns, backflow preventers, autoflow 
valves and similar items in each piping system using one of the following: 

 
a). Mitered sections of insulation equivalent in thickness and composition to 

that installed on straight pipe runs. 
 

b). Insulation cement equal in thickness to the adjoining insulation. 
 

c). PVC fitting covers insulated with material equal in thickness and 
composition to adjoining insulation. 
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3. Penetrations:  Extend piping insulation without interruption through walls, floors, 
and similar piping penetrations, except where otherwise specified. 

 
4. Joints: 

 
a). Butt pipe insulation against hanger inserts. For hot pipes, apply 3-inch 

(7.5cm) wide vapor barrier tape or bank over butt joints.  For cold piping, 
apply wet coat of vapor barrier lap cement on butt joints, and seal joints 
with 3-inch (7.5cm) wide vapor barrier tape or band. 

 
b). All pipe insulation ends shall be tapered and sealed, regardless of service. 

 
3.05. FIELD QUALITY ASSURANCE 
 

A. Upon completion of all insulation work covered by this specification, visually inspect the 
work and verify that it has been correctly installed.  This may be done while work is in 
progress, to assure compliance with requirements herein to cover and protect insulation 
materials during installation. 

 
3.06. PROTECTION 
 

A. Replace damaged insulation which cannot be satisfactorily repaired, including insulation 
with vapor barrier damage and moisture-saturated insulation. 

 
B. The insulation contractor shall advise the general and/or the mechanical contractor as to 

requirements for protection of the insulation work during the remainder of the construction 
period, to avoid damage and deterioration of the finished insulation work. 

 
3.07. SAFETY PRECAUTIONS 
 

A. Insulation contractor's employees shall be properly protected during installation of all 
insulation.  Protection shall include proper attire when handling and applying insulation 
materials, and shall include (but not be limited to) disposable dust respirators, gloves, hard 
hats, and eye protection. 

 
B. The insulation contractor shall conduct all job site operations in compliance with applicable 

provisions of the Occupational Safety and Health Act, as well as with all state and/or local 
safety and health codes and regulations that may apply to the work. 

 
3.08. INSULATION COVERING 
 

A. Unless otherwise noted, all exposed pipe insulation required to be insulated shall be jacketed 
with a PVC Jacketing with fitting covers.  PVC jacket shall be color fade resistant, white 
high gloss, U.S.D.A. authorized as manufactured by Proto Corporation or approved equal.  
PVC jacketing shall be high impact, ultraviolet resistant PVC.  Minimum thickness shall be 
20 mils, roll stock ready for shop or field cutting and forming. 
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B. Where PVC jackets are indicated, install with 1 inch overlap at longitudinal seams and end 
joints, for horizontal applications, install with longitudinal seams along top and bottom of 
tanks and vessels.  Seal with manufacturers recommended adhesive. 

 
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and 

the finish bead along seam and joint edge. 
 
 
 END OF SECTION 
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SECTION 224000 
 

PLUMBING FIXTURES 
 
PART 1. GENERAL 
 
1.01. GENERAL 
 

A. For General Mechanical Requirements, see Division 22 Section, Common Work Results for 
Plumbing & Division 01, General Requirements. 

 
B. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 specifications apply to this Section. 
 

C. All exposed bolts, screws, etc., shall be vandal proof. 
 

D. All plumbing materials, equipment and fixtures shall be new and of best grade, free of 
defects and complete with all required appurtenances and accessories. 

 
E. Piping and insulation are specified under other sections. 

 
F. Use "Sani-Sett" setting compound for fixtures. 

 
G. Provide all materials, equipment and perform all labor required to install plumbing system 

complete as specified, as drawings indicated and as required by the State of Delaware, 
National Standard Plumbing Code and International Plumbing Code, local code,  and all 
other authorities have jurisdiction.  Comply with the current lead free laws per the 
requirements of the state in which the project is being constructed. 

 
H. Provide stops for all plumbing fixtures and equipment.  Stops are to be accessible. 

 
I. Provide P traps on fixtures for which traps have not been included as part of furnished 

equipment.  Trap size to equal size of fixture tailpiece. 
 

J. All exposed metal parts of fixtures shall be chromium plated brass.  Piping, fittings, valves, 
traps and accessories including escutcheons for piping shall be chromium plated where 
exposed in finished areas. 

 
K. All faucets for residential kitchen sinks, lavatories, commercial kitchen sinks, drinking 

fountains, bubblers, and ice makers shall be listed for drinking-water or commercial 
applications by the National Sanitation Foundation (NSF) or Underwriters Laboratory 
(U.L.).   All required faucets shall comply with NSF Standard 61 for both lead content and 
leaching rate. Submit documentation indicating compliance for all required faucets. 

 
L. Ensure products and installation of specified products are in conformance with 

recommendations and requirements of the following organizations: 
 

1. National Sanitation Foundation (NSF). 
2. American Society of Mechanical Engineers (ASME). 
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3. National Electrical Manufacturers' Association (NEMA). 
4. Underwriters Laboratories (UL). 

 
1.02. REFERENCES 
 

A. ANSI/ASME A112.6.1 - Supports for Off-the-floor Plumbing Fixtures for Public Use. 
 

B. ASME A112.18.1 - Finished and Rough Brass Plumbing Fixture Fittings. 
 

C. ANSI/ASMI A112.19.2 - Vitreous China Plumbing Fixtures. 
 

D. ANSI/ASME A112.19.4 - Porcelain Enameled Formed Steel Plumbing Fixtures. 
 

E. ANSI/ASME A112.19.5 -Trim for Water-Closet Bowl, Tanks, and Urinals (Dimensional  
Standards). 

 
F. ANSI/ARI   1010  -  Drinking-Fountains and Self- Contained, Mechanically-Refrigerated 

Drinking-Water Coolers. 
 

G. ANSI/NFPA 70  - National Electrical Code. 
 

H. IBC - International Building Code 
 
1.03. DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect and handle products to site under provisions of Division 01, Section  
General Requirements. 

 
B. Accept fixtures on site in factory packaging.  Inspect for damage. 

 
C. Protect installed fixtures from damage by securing areas and by leaving factory packaging in 

place to protect fixtures and prevent use. 
 
1.04. FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop drawings and per the manufacturer. 
 

B. Confirm that millwork is constructed with adequate provisions for the installation of counter 
top lavatories and sinks. 
 

1.05. EXTRA MATERIALS 
 

A. Provide two sets of faucet washers and flush valve service kits to the Owner.  Provide 
correspondence to Engineer that extra materials have been turned over to the Owner. 

 
1.06. GRAB BAR COORDINATION 
 

A. For handicapped plumbing fixtures coordinate location of flush valves with grab bars prior to 
installation. 
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1.07. ALTERNATES 
 

A. Refer to Division 01 Section, Alternates for description of work under this section affected 
by alternates. 
 

PART 2. PRODUCTS 
 
2.01. PLUMBING FIXTURES 

 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified.  
1. Water Closets, Urinals and Lavatories: Kohler, Crane, American Standard, Falcon, 

Waterles, Sloan, Zurn.  
2. Water Closet Seats:  Kohler, Church, Comfort Seats, Bemis. 
3. Faucets: Chicago Faucet, Kohler, Delta, Speakman, Symmons, T&S Brass, Zurn, 

Moen 
4. Drains: Chicago Faucet, Engineered Brass Co., Kohler, McGuire  
5. Stops & Supplies: Chicago Faucet, T&S Brass, McGuire, Brass Craft  
6. Flush Valves: Sloan, Delany, Zurn, Toto 
7. Traps: Kohler, McGuire, Dearborn, Engineered Brass Co. (17 gauge min.)  
8. Carriers & Supports: Zurn, Josam, J. R. Smith, Mifab, Watts  
9. Wash fountains: Bradley, Acorn  
10. Sinks: Elkay, Just, American Standard  
11. Electric Water Coolers/Drinking Fountains: Haws, Elkay, Oasis, Halsey Taylor, 

Acorn  
12. Aerators/Shower Heads: Bricor, Neoperl, Omni Flow Controls 

 
B. P-1 

 
1. Watercloset: (Handicapped): (wall hung, flush valve)   Kohler Model K-4330-ET 

Kingston Water-Guard Toilet, American Standard 3351, vitreous china, elongated 
bowl design, siphon jet flushing, wall hung with bolt caps, seat, carrier, supplies and 
stops.   Fixture rim mounted l7-inch above finished floor.  Unit and installation shall 
comply with the American Disabilities Act Guidelines ADA and ANSI All7.l 
requirement for people with disabilities. 

 
2. Flushometer: Sloan Regal, Delany, Zurn or approved equal, low consumption, 

exposed diaphragm type, chrome plated brass closet flushometer. Unit shall include 
the following features and accessories: ADA compliant non-hold open handle, 1-
inch I.P.S. screwdriver back check angle stop, spud coupling and flange for 1 ½ -
inch top spud, adjustable tail piece, vacuum breaker flush connection, sweat solder 
adapter with cover tube and wall flange.  Supply with Sloan Model J-212-A split 
ring wall support.  Maximum height to top of flush valve shall be 16 inches. 

 
3. Seat:  Kohler Model K4670-C, American Standard 5901.100, solid plastic white seat 

with open front and check hinge. 
 

4. Carrier: Zurn, Josam, or Watts cast iron watercloset Carrier with fittings as required. 
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   ANSI/ASME A112.6.1 adjustable cast iron frame integral drain hub and vent, 
adjustable speed, lugs for floor and wall attachment, threaded fixture studs with nuts 
and washers. 

 
C. P-2 

 
1. Lavatory (Handicapped): (wall hung) (deck mounted metering) Chicago faucet  

Kohler Model K-2032 Greenwich, American Standard Lucerne 0355.012,  wall 
mount lavatory, vitreous china with 20-inch x 18 bowl, and 4-inch faucet centers.  
Provide concealed arm Carrier.   Lavatory mounting height to be 34-inches above 
finished floor. 

 
2. Faucets: Chicago Faucet 802-A665ABCP, Speakman S-4141-LD, American 

Standard 1340.225, or approved equal deck mounted metering lavatory faucets with 
easy push handles, low-flow outlet, polished chrome finish.  Unit shall operate in 
either direction at less than 5 lbs push at 80 psi water pressure.  Certification to 
comply with ADA shall be furnished. 

 
3. Thermostatic Mixing Valves: Provide and install below fixture.  See Part 2 

“Thermostatic Mixing Valves”. 
 

4. Strainer: Chicago Faucet Model 327A, American Standard 2411.015, with 1-1/4-
inch tailpiece, non removable brass strainer, grid strainer waste, chrome plated 
finished. 

 
5. P-Trap:  Cast Brass 1-1/4-inch "P" trap. Unit shall be offset drain assembly with 

under lavatory insulation. 
 

6. Stops:   Chicago Faucet Model l005ABCP valve stops with 3/8-inch loose key cap 
and removable tee handle, wall flange, chrome plated finished.   All piping to be 
insulated with under lavatory insulation. 

 
7. Insulation:  See this Section. 

 
8. Carrier:  Zurn, Josam, or Watts cast iron and steel carrier.  ANSI/ASME A112.6.1; 

cast iron and steel frame with tubular legs, lugs for floor and wall attachment, 
concealed arm supports, bearing plate and studs. 

 
D. P-3 

 
1. Electric Water Cooler (Dual Height) (Handicapped) Recessed Unit:  Haws Model 

H1011.8, Acorn or approved equal, Barrier-free, dual height unit with mounting 
frame.  Air cooled electric water cooler shall be capable of delivering 8 GPH at 90 
degrees F ambient 80 degrees F, inlet water and 50 degrees F outlet drinking water.  
Top shall be stainless steel; bubblers shall be one piece, polished chrome plated with 
anti-squirt angle stream cabinet shall be No. 4 Satin finish stainless steel.  Unit shall 
be supplied with junction box for field wiring of unit.  Lower spout outlet shall be 
mounted 36 inches above finished floor.  Upper spout outlets shall be mounted 40-
inches above finished floor.  Water cooler and installation shall conform to all 
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requirements of American Disabilities Act Guidelines and ANSI A117.1. 
 

2. Refrigerant shall be R-134a or equivalent environmentally friendly refrigerant. 
 

3. Provide Carrier as manufactured by Zurn, Josam, Amcon, Smith, Mifab, or 
approved equal. 

 
E. P-4 

 
1. Counter Sink (Handicapped, Single Bowl):  Elkay Lustertone Model LRAD-2522, 

Just SLADA225AGR single bowl unit.  Overall dimensions shall be 25-inch x 22-
inch x 5-1/2-inch deep.  Unit shall be manufactured of 18 gauge, type 302 stainless 
steel with fully coated underside.  Sink shall be mounted complete with 8-inch 
faucet centers.  Self rimming.  Unit and installation shall comply with the American 
Disabilities Act and ANSI A117.1 Requirements for People with Disabilities. 
 

2. Faucets:  Chicago Faucet Model 201-GN8AE3-317ACBP deck mounted lavatory 
faucet with GN8A rigid/swing gooseneck spout with E3 Aerator and Model 317 
wrist blade handles.  Faucets shall be ADA compliant.  Faucets shall be 8-inch on 
center with chrome plated finish. 

 
3. Strainer:  Jomar Model SS-306 Snap-N-Loc, of Just J-35 basket strainer and brass 

locknut and tailnut.  Deep cup body and basket shall be 300 series stainless steel.  
Provide 1-1/2-inch tailpiece.  Provide two (2) per fixture. 

 
4. P-Trap:  Cast Brass 1-1/2-inch “P” trap.  Provide two (2) per fixture. 

 
5. Stops:  Chicago Faucets Model 1005ABCP valve stops with riser supply, 3/8-inch 

loose key cap and removable tee handle, wall flange, chrome plated finish. 
 

6. Insulation:  See this Section. 
 

7. Thermostatic Mixing Valves: Provide and install below fixture.  See Part 2 
“Thermostatic Mixing Valves”. 

 
F. P-4A 

 
1. Counter Sink: (Single Bowl) Elkay Lustertone Model DLR-2219-10, Just 

SLX1921AGR single bowl unit.  Overall dimensions shall be 22-inch x 19-inch x 
10-inch deep.  Unit shall be manufactured of 18 gauge, type 302 stainless steel with 
fully coated underside.  Sink shall be counter mounted complete with 8-inch faucet 
centers.  Self rimming. 

 
2. Faucets: Chicago Faucet Model 201-AGN8AE3-317ABCP deck mounted lavatory 

faucet with GN8A rigid/swing gooseneck spout with E3 Aerator and Model 317 
wrist blade handles.  Faucets shall be ADA compliant.  Faucets shall be 8-inches on 
center with chrome plated finish. 

 
3. Thermostatic Mixing Valves: Provide and install below fixture.  See Part 2 
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“Thermostatic Mixing Valves”. 
 

4. Strainer: Jomar Model SS-306 Snap-N-Loc, or Just J-35 basket strainer and brass 
locknut and tailnut. Deep cup body and basket shall be 300 series stainless steel.  
Provide 1 ½-inch tailpiece. 

 
5. P-Trap: Cast Brass 1 ½-inch "P" trap. 

 
6. Stops: Chicago Faucets Model 1005ABCP valve stops with riser supply, 3/8-inch 

loose key cap and removable tee handle, wall flange, chrome plated finish. 
 

G. P-5 
 

1. Residential Clothes Washer: Clothes washer provided by others.  Provide rough-in, 
guy gray box and final connections under this Division. 

 
2. Guy Gray Box: Model No.  FBB200TS with 2-inch drain pipe, top supply, and shut-

off valves.  Provide flexible hose (3/4-inch) between Clothes washer and guy grey 
box.  Provide vacuum breakers on threaded outlets to prevent back siphonage.   Unit 
shall be 16 gauge steel with white epoxy finish. 

 
3. Inlet Hoses: Two, 60 inch long, ASTM D 3571, clothes washer inlet hoses with 

female hose-thread couplings. 
 

4. Drain Hose: One, 48 inch long, ASTM D 3 3572 clothes washer drain hose with 
hooked end. 

 
5. Auxiliary drain pans (for clothes washer):  Plastic formed to slope from all 

directions to the drain connection. 
 

H. P-6 
 

1. Refrigerator:  Refrigerator provided in another Division of Specifications.  Provide 
rough-in and final connection of ice maker line from adjacent sink.  Provide shut-off 
valve in cold water line.  Provide sufficient copper tubing to allow movement of 
refrigerator for cleaning. 

 
I. P-7 

 
1. Residential Dishwashers: Residential dishwasher are provided in another Division of 

these specifications. Under this Division provide rough-in and final connection 
including shut-off valve, shock absorber, waste piping, and air gap fitting. 
 

2. Hoses: Include 5/8 inch ID inlet and 7/8 inch ID outlet hoses. 
 

3. Air Gap Fittings: ASSE 1021, fitting suitable for use with domestic dishwasher and 
for deck mounting; with plastic body, chrome-plated brass cover; and capacity of at 
least 5 GPM; and inlet pressure of at least 5 psig at temperature of at least 140 
degrees F. Air gap fittings shall be as manufactured by Sioux Chief, Moen, B&K 
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Industries, Bristol or approved equal. 
 
2.02. THERMOSTATIC MIXING VALVES (INDIVIDUAL FIXTURE TYPE) 
 

A. Furnish and install thermostatic mixing valves at lavatories and sinks. 
 

B. Thermostatic mixing valves shall be Bradley S59-4000A, Watts, or approved equal for 
installation under lavs.  Provide in-line check valves, lead free body, escutcheon plates, inlet 
filters, and insulation as required.  Thermostatic mixing valves shall be adjusted to deliver 
105 degrees Fahrenheit hot water when supplied with 140 degrees Fahrenheit delivering hot 
water.  Furnish with adjusting cap with locking feature. 

 
C. The thermostatic mixing valves shall be ASSE standard 1016-96, ASSE 1017, ASSE 1069, 

and ASSE 1070 listed. 
 

2.03. PLUMBING FIXTURE SUPPORTS 
 

A. Wall mounted urinal supports, Josam 17810 plate type with cast iron headers, box steel 
stanchions, block type cast iron feet with bearing plate. 

 
B. Support for wall mounted urinals, lavatories, sinks, drinking fountains, etc.: 

 
1. Where fixtures are supported from concrete or cinder block walls, install No. 10 

USSG Steel plate on the opposite side of the wall and bolt hangers or supports 
through plate.  Where opposite side of wall is exposed to view, place bolts in core of 
blocks and fill core with cement. 

 
2. Where lavatories with wall hangers have been specified and fixtures are supported 

from metal stud frame partitions, fixture brackets or mounting lugs shall be through 
bolted to steel channel crosspieces not less than 1-1/2-inch wide anchored to studs.  
Bolt heads shall be welded to channel web. 

 
3. Concealed arm type lavatory supports, Josam 17100 with cast iron headers, box steel 

stanchions, block type cast iron feet and header; and chrome plated cast brass 
threaded escutcheons for slab type lavatories. 

 
4. Flush mounted drinking water cooler supports, Josam 17550 plate type, box steel 

stanchions, block type cast iron feet. 
 

C. Water closet chair carriers, Josam 12000 Series for horizontal and vertical installations. 
 
2.04. HANDICAPPED LAVATORY/SINK INSULATION 
 

A. All handicapped lavatories and sinks shall be provided with under counter pipe and trim 
insulation. 

 
B. Insulation shall be fully molded "P" trap and angle valve insulated Hand-I-Lav Guard, 

Truebro Model #101, 102, and 105 to suit. 
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C. Insulation to meet ADA #4 19.4, ANSI A117.1, and International Plumbing Code. 
 

D. Self extinguishing ASTM D635 burn characteristics, thermal conductivity ASTM C177 K-
Value ' 1.17. 

 
E. Insulation thickness to be minimum 2 inch. 

 
F. Where lav. Guards are provided insulation may be omitted.   

 
PART 3. EXECUTION 
 
3.01. GENERAL INSTALLATION REQUIREMENTS 
 

A. Install all equipment in accordance with manufacturer's instructions. 
 

B. Setting heights of lavatories, drinking fountains, etc., shall be as directed prior to installation 
and shall be coordinated with Architectural Contract Documents. 

 
C. Install floor mounted fixtures only after finished floor has been installed. 

 
D. Provide rubber concussion washers between vitreous china fixtures and supporting brackets. 

 
E. Protect chromium plated trim from corrosive solutions used to clean tile work. 

 
F. Provide white, silicone caulking where fixtures come in contact with walls and floors.  

Sealant shall be mildew resistant type in accordance with ANSI A-136.1. 
 

G. Install components plumb and level. 
 

H. Install and secure fixtures in place with wall supports, wall carriers and bolts. 
 

I. Solidly attach water closets to floor with lug screws.  Lead flashing is not intended to hold 
fixture in place. 

 
J. Install flush valve handles on the open side of all ADA waterclosets in accordance with 

ANSI requirements. 
 

K. Fixtures shall be vitreous china unless otherwise noted. Cast iron fixtures shall have acid 
resisting enamel finish unless noted otherwise, color shall be white. 

 
L. Flush valves shall be self-closing, non-hold open type with vacuum breaker and perform 

satisfactorily when subject to inlet water pressure varying from 15 to 75 psi. Flush valves 
shall be as specified, Sloan, Delaney, Zurn, Toto, or approved equal. 

 
M. Provide flexible risers and loose key stops for all lavatories and sinks. Provide 17 ga. chrome 

plated brass tail piece and trap with cleanout for all lavatories and sinks. 
 

N. All plumbing vents within a 10'-0" radius of exhaust vents shall be extended to a height of 3'-
0" above exhaust vent crown. 
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O. All plumbing vents within a 10'-0" radius of any rooftop unit or intake louver shall be 

extended to a height of 3'-0" above fresh air intake. 
 

P. Slopes and invert elevations of all interior piping shall be established before any piping is 
installed in order that proper slopes will be maintained.  All piping shall be located and 
determined where to be run to avoid conflict with other trades. 

 
Q. Unless otherwise noted, all plumbing piping shall be routed as high as possible between 

bottom of roof joists and above ceiling to allow proper installation of ductwork, fire 
protection piping, conduits, etc. 

 
R. Coordinate with Architectural Drawings before roughing in plumbing. 

 
S. All openings in ceilings and plenum walls for plumbing shall be sealed air tight and 

protected with fire stop. 
 

T. See site plan for extent of all piping leaving and entering building. 
 

U. See domestic water riser diagrams for location of valves, shock absorbers, etc. 
 

V. Make proper HW, CW, re-cir., waste, and vent connections to all fixtures and equipment 
even though all branch main, elbows and connections are not shown. 

 
W. Unless otherwise noted, sanitary waste piping shown is below floor and all other piping is 

overhead, above ceiling.  Domestic hot, cold and re-circ. water piping shall be installed 
between ceiling and attic insulation. 

 
X. Unless otherwise noted, horizontal sanitary piping shall be pitched 1 percent. 

 
Y. Unless otherwise noted, all domestic water piping and fire protection piping shall be installed 

on heated side of ceiling insulation. 
 

Z. All piping and installation shall comply with all local and national plumbing codes. Test 
piping as required by plumbing code and authority having jurisdiction. 

 
AA. For sizes of all domestic water piping see plumbing fixture schedule and domestic water riser 

diagrams. 
 

BB. For sizes of all sanitary and vent piping see plumbing fixture schedule and sanitary/vent riser 
diagrams. 

 
3.02. PLUMBING SPECIALTY INSTALLATION REQUIREMENTS 
 

A. General:  Install plumbing specialty components, connections, and devices according to 
manufacturer's written instructions. 

 
B. Fasten recessed, wall-mounting plumbing specialties to reinforcement built into walls. 
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C. Secure supplies to supports or substrate. 
 

D. Install individual stop valve in each water supply to plumbing specialties.  Use ball, gate, or 
globe valve if specific valve as appropriate is not indicated. 

 
E. Install water-supply stop valves in accessible locations. 

 
F. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and 

within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal 
protruding pipe fittings. 

 
G. Include wood-blocking reinforcement for recessed and wall-mounting plumbing specialties. 

 
3.03. FITTINGS FOR FIXTURES SUPPLIED BY OTHERS 
 

A. Fixtures such as built-in-sink in counters and kitchen equipment are provided under other 
divisions of the specifications and are complete with strainer and tailpiece.  Fittings, 
accessories and connection of these fixtures to the plumbing system are provided under this 
section. 

 
B. Rough-in and final connection includes but is not limited to all domestic water, waste, vent, 

air systems.  Furnish stops, strainers, vacuum breakers, and under counter insulation where 
not furnished under another Division of these specifications. 

 
3.04. TESTING 
 

A. After plumbing fixtures are connected, all piping and fixtures shall be tested for operation 
and a smoke or peppermint test shall be made on all soil, waste and vent piping. 

 
B. After the building has been occupied and the various equipment is in actual use, the 

Contractor shall make an operating test of all equipment at a time directed by the Engineer to 
determine that all contract requirements are met. 

 
3.05. CLEANING AND STERILIZATION 
 

A. After final testing for leaks, all potable water lines shall be thoroughly flushed, by plumbing 
contractor, to remove foreign material.  Before placing the systems in service, sterilize the 
new water lines in accordance with local health department codes and at a minimum 
according to the following procedure: 

 
1. Through a 3/4-inch hose connection in each branch main and building main, pump 

in sufficient sodium hypochlorite to produce a free available chlorine residual of not 
less than 200 ppm.  Plumbing Contractor shall provide plumbing connections and 
power for pumping chlorine into system. 

 
2. Proceed upstream from the point of chlorine application opening all faucets and taps 

until chlorine is detected.  Close faucets and taps when chlorine is evident. 
 

3. When chlorinated water has been brought to every faucet and tap with a minimum 
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concentration of 200 ppm chlorine, retain this water in the system for at least three 
(3) hours. 
 

4. CAUTION: Over-concentration of chlorine and more than three (3) hours of 
retention may result in damage to piping system.  It is not necessary to retain 
chlorine in any system for twenty-four hours to achieve sterilization.  AWWA states 
that 200 ppm chlorine for three hours is sufficient. 

 
5. At the end of the retention period, no less than 100 ppm of chlorine shall be present 

at the extreme end of the system. 
 

6. Proceed to open all faucets and taps and thoroughly flush all new lines until the 
chlorine residual in the water is less than 1.0 ppm. 
 

7. Obtain representative water sample from the system for analysis by an independent 
and recognized bacteriological laboratory. 

 
8. If the sample tested for coliform organisms is negative, a letter and laboratory report 

shall be submitted by the service organization to the Contractor, certifying 
successful completion of the sterilization.  Additionally, this report shall be 
forwarded to the Owner as well as be included in the O&M Manual. 

 
9. If any samples tested indicate the presence of coliform organisms, the entire 

sterilization procedure shall be repeated. 
 

10. Take precautions to avoid use of plumbing fixtures and domestic water systems 
during sterilization period.  Place signs on all plumbing fixtures and outlets during 
sterilization period. 

 
3.06. EXAMINATION 
 

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures. 
 

B. Verify that electric power is available and of the correct characteristics. 
 
3.07. PREPARATION 
 

A. Confirm rough-in location and size of fixtures and openings prior to commencing work. 
 

B. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 
rough-in schedule for particular fixtures. 

 
3.08. INTERFACE WITH OTHER PRODUCTS 
 

A. Review millwork shop drawings. Confirm location and size of fixtures and openings before 
rough-in and installation. 

 
3.09. ADJUSTING 
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A. Adjust stops, valves, infrared fixtures for intended water flow rate to fixtures without 
splashing, noise, or overflow. 

 
3.10. CLEANING 
 

A. At completion, clean plumbing fixtures and equipment. Polish all chrome plated faucets, 
accessories, equipment, and piping. 

 
B. All electric water cooler coils shall be cleaned of all construction dust and debris prior to 

building occupation by Owner. 
 
3.11. FIXTURE HEIGHTS 
 

A. Install fixtures to heights above finished floor as required by local Plumbing Code, 
Americans with Disabilities Act (A.D.A.), Authority Having Jurisdiction, and Architectural 
Contract Drawings.  In the absence of a local code requirements, install fixtures to heights 
above finished floor as follows. 
 

B. Water Closet 
 
1. Standard 15 inches to top of bowl rim. 
2. Handicapped 18 inches to top of seat. 

 
C. Lavatory 

 
1. Standard 31 inches to top of basin rim. 
2. Handicapped 34 inches to top of basin rim. 

 
D. Drinking Fountain 

 
1. Standard 36 inches to top of basin rim. 
2. Handicapped 34 inches to top of basin rim. 

 
E. Water Closet Flush Valves 

 
1. Standard 11 inches min above bowl rim.   
2. Recessed 10 inches min. above bowl rim. 

 
END OF SECTION 
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SECTION 224005 
 

PLUMBING EQUIPMENT 
 
PART 1. GENERAL 

 
1.01. GENERAL 
 

A. For General Mechanical Requirements, see Division 22 Section, Common Work Results for 
Plumbing & Division 01, General Requirements. 

 
B. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 specifications apply to this Section. 
 

C. All exposed bolts, screws, etc., shall be vandal proof. 
 

D. All plumbing materials and equipment shall be new and of best grade, free of defects and 
complete with all required appurtenances and accessories. 

 
E. Piping and insulation are specified under other sections. 

 
F. Provide all materials, equipment and perform all labor required to install plumbing system 

complete as specified, as drawings indicated and as required by the State of Delaware, 
National Standard Plumbing Code , International Plumbing Code, City of Dover Code, the 
local code,  and all other authorities have jurisdiction. 

 
G. Provide stops for all plumbing equipment.  Stops are to be accessible. 

 
H. Provide pumps with manufacturer's name, model number, and rating/capacity identified. 

 
I. Ensure products and installation of specified products are in conformance with 

recommendations and requirements of the following organizations: 
 

1. National Sanitation Foundation (NSF). 
2. American Society of Mechanical Engineers (ASME). 
3. National Electrical Manufacturers' Association (NEMA). 
4. Underwriters Laboratories (UL). 

 
J. Ensure pumps operate at specified system fluid temperatures without vapor binding and 

cavitations, are non-overloading in parallel or individual operation, operate within 25 percent 
of midpoint of published maximum efficiency curve. 

 
1.02. REFERENCES 
 

A. ANSI/ASSE   1011 - Hose Connection Vacuum Breakers. 
 

B. ANSI/ASE 1019 - Wall Hydrants, Frost Proof Automatic Draining Anti-Backflow Types. 
 

C. ANSI A112.21.1 - Floor Drains. 
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D. ANSI A112.21.2  - Roof Drains. 

 
E. ANSI A112.26.1  - Water Hammer Arrestors. 

 
F. PDI WH-201   Water Hammer Arresters. 

 
G. ANSI/ASHRAE 90A - Energy Conservation in New Building Design. 

 
H. ASME Section VIIID - Pressure Vessels; Boiler and Pressure Vessel Codes. 

 
I. ANSI/NFPA 70 - National Electrical Code. 

 
J. IBC - International Building Code 

 
1.03. DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect and handle products to site under provisions of General Requirements. 
 

B. Accept equipment on site in factory packaging.  Inspect for damage. 
 

C. Protect installed equipment from damage by securing areas and by leaving factory packaging 
in place to protect equipment and prevent use. 

 
1.04. FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop drawings and per the manufacturer. 
 

1.05. ALTERNATES 
 

A. Refer to Division 01 Section, Alternates for description of work under this section affected 
by alternates. 
 

PART 2. PRODUCTS 
 
2.01. FLOOR AND ROOF DRAINS 
 

A. Provide Nikaloy strainers on all floor drains unless specified otherwise. 
 

B. Provide flashing clamps on all drains penetrating waterproofing membrane. 
 

C. Provide suitable flashing material and clamping collar for drains which are not set in place 
when slab is poured. 

 
D. Backwater valves are normally closed, flapper type with bronze or brass seat and disc and 

stainless steel pin. 
 

E. Provide traps for all floor drains connected to the sanitary system.  
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F. Provide E & S primer valve (one valve per trap, per floor drain) on all remote floor drains.  
When installed on fixture in finished area, primer valve shall be concealed behind a Josam 
58650 access door.  In Mechanical Rooms, mezzanines, penthouses, and all other locations 
indicated on the contract drawing, priming lines shall be connected to automatic trap primer. 

 
G. In lieu of joints specified in piping section, neoprene gaskets may be used if designed for use 

with the drains and cleanouts employed and if approved by the local plumbing authority. 
 
H. Schedule of Drains and Accessories: 

 
1. FDR.-1:  General Service Floor Drain:  Zurn ZN-415 floor and shower drain, dura 

coated cast iron body with bottom outlet, combination invertible membrane clamp 
and adjustable collar with Type "B" polished nickel bronze strainer.  Provide with ½ 
-inch trap primer connection. 

 
2. FDR.-2:  Mechanical Room Floor Drain:  Zurn Z-566 12-inch square open top drain, 

dura coated cast iron body with bottom outlet, ½  top grate, large suspended cast 
iron sediment bucket.  Provide flashing flange and ½"  -inch trap primer connection. 

 
I. Approved Manufacturers:  Josam, J.R. Smith, Zurn, Wade, Ancon, Mifab, Watts. 

 
2.02. CLEANOUTS 
 

A. Provide cleanouts in sanitary and storm drainage systems at ends of runs, at changes in 
direction, near the base of stacks, every 50 feet in horizontal runs, of 4-inch diameter or less, 
every 100 feet in horizontal runs over 4-inches, and where indicated. 

 
B. Cleanouts shall be full size of pipe up to 4-inches and shall be 4-inches for larger sizes.  

Where installed in finished floors inserts shall match adjacent floor construction. 
 

C. Materials and Approved Manufacturers:  Josam, J.R. Smith, Zurn , Wade or Ancon, Mifab, 
Watts,  equal to Josam numbers given below: 

 
1. Concealed Piping    C.I. Pipe 

 
2. Unfinished Areas 

 
3. Floors       56070 
4. Walls        58790 

 
5. Finished Areas - Floors 
6. Terrazzo       56040-13 
7. Composition Tile      56000-12 
8. Ceramic Tile       56000    
9. Carpet        56070-14 
10. Carpet insert to match adjacent carpet in type, color and grade. 

 
11. Finished Areas - Walls 
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12. Plaster/Dry Wall      58770 
13. Tile/CMU       58790 

 
2.03. SHOCK ABSORBERS 
 

A. Provide shock absorbers equal to Josam Shokstops at all fast closing valves, at the top of all 
cold water risers, at each flush valve or battery of flush valves, and where indicated.  Sizes 
and locations shall be in accordance with PDI Standard WH 201. 

 
B. Shock absorbers shall conform to ANSI A112.26.1, precharged suitable for operation in 

temperature range -100 to 300 degrees F and maximum 250 psig working pressure. 
 

C. Approved Manufacturers:  Josam, Wade, Zurn, J.R. Smith, Sioux Chief, Watts, or approved 
equal. 

 
2.04. VACUUM BREAKERS 
 

A. Provide vacuum breakers on water connections to fixtures and equipment where minimum 
air gaps required by Plumbing Code are not possible and on hose bibbs and other outlets to 
which hoses can be attached. 

 
B. Vacuum breakers not subject to back pressure, Watts No. 288A; vacuum breakers subject to 

back pressure, Watts Series 9D or for hose threads, Watts Series 8A.     
 

C. Hose connection backflow preventers shall be ASSE 1052, suitable for at least 5 gpm flow 
and applications with up to 10 foot head back pressure.  Include two (2) check valves, 
intermediate atmospheric vent, and non-removable, ASME B1.20.7 garden-hose thread on 
outlet. 

 
D. Hose connection vacuum breakers shall be ASSE 1011, nickel plated, with nonremovable 

and manual drain features, and ASME B1.20.7 garden-hose threads on outlet.  Units attached 
to rough-bronze finish hose connections may be rough bronze. 

 
E. Approved manufacturers:  Watts, Beeco, B&K Industries, Zurn, Sparco, Conbraco or 

approved equal. 
 
2.05. HOSE BIBBS 
 

A. Chicago Faucet No. 952 or approved equal hose and faucet.  Bronze or brass with integral 
mounting flange, replaceable hexagonal disc, hose threaded spout, polished chrome plated 
where exposed in finished areas, with hand wheel and removable key, integral vacuum 
breaker in conformance with ANSI/ASSE 1011. 

 
B. Hose bibbs in finished areas shall be polished chrome finish. 

 
C. Approved Manufacturers:  Chicago Faucet, American Standard, Crane, T&S Brass, Watts. 

 
2.06. DOMESTIC WATER RE-CIRCULATING PUMPS 
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A. Provide and install domestic water re-circulating pumps of the size, capacity and electrical 
characteristics as indicated on the contract drawings.  Pumps shall be in-line circulators 
Model 113B as manufactured by TACO, Bell and Gossett, Thrush, Armstrong, Patterson,  or 
approved equal. 

 
B. Pumps shall be non-overloading throughout the range of the curves.  Pumps shall have center 

line discharge for positive venting, flanged bodies, and same size suction and discharge. 
 

C. Motors shall be resilient mounted, split phase motor with built-in overload protector and 
equipped with sleeve bearings for quite operation. Impeller shall be one piece dynamically 
balanced with stainless steel shaft, bronze sleeve bearing, two piece carbon/ceramic seal 
assembly and one piece spring coupling. 

 
D. All circulators utilized for domestic water service shall be stainless steel or all bronze 

construction. 
 
2.07. ELECTRIC HYBRID HEAT PUMP DOMESTIC WATER HEATER 
 

A. Furnish and install electric hybrid heat pump water heaters of the size, capacity, and 
arrangements indicated on the Contract Drawings.  Heaters shall be GE, Rheem, Ruud, 
Stiebel Eltron, or approved equal.  Water heaters shall be UL listed. The domestic water 
heater and installation shall meet all requirements of the State of Maryland Boiler and 
Pressure Vessel Safety Act and Regulations including amendments and addenda latest 
edition.  The domestic water heater and installation shall comply with all requirements of the 
local Boiler Inspector.  Contractor must submit any deficiencies cited by the Boiler Inspector 
to the Engineer and Owner for review.  

 
B. Tanks shall be glass lined with magnesium anode and an approved working pressure of 125 

psi.  Tank shall have a steel jacket with a baked enamel finish.  Electric elements shall be 
screw in design complete with adjustable thermostatic controls.  Tank shall be insulated to 
conform with latest ASHRAE 90.1 Standards. 

 
C. Unit shall utilize air side heat pump water heater and electric resistance heating element to 

maintain tank temperature.  Furnish with LCD electronic controls, LCD display, service 
diagnostics, temperature setting monitoring, and “away” mode. 

 
D. Unit shall be factory furnished with multiple operating modes including hybrid mode, high 

demand, heat pump only, and standard electric. 
 
E. Entire assembly shall be provided with a one (1) year Parts and Labor Warranty.  The 2nd 

through 10th year shall be covered by a Parts Only Warranty. 
 
F. Accessories shall include an A.S.M.E. rated temperature/pressure relief valve, drain valve, 

electrical junction box, washable filter, condensate collector, condensate collection tube, and 
terminal block.  

 
G. Install water heaters on 4 inch high concrete housekeeping pad unless otherwise detailed on 

the drawings.  
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2.08. TRAP SEAL PRIMER VALVES (DIRECT CONNECT TO DOMESTIC WATER) 
 

A. Supply type, Trap-Seal primer Valves 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 
a). MIFAB, Inc. 
b). PPP, Inc. 
c). Sioux Chief Manufacturing Company, Inc. 
d). Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e). Watts Industries, Inc.; Water Products Div. 

 
2. Standard:  ASSE 1018. 
 
3. Pressure Rating:  125 psig minimum 
 
4. Body: Bronze. 
 
5. Inlet and Outlet Connections:  NPS ½ (DN15) threaded union, or solder joint. 
 
6. Gravity Drain Outlet connection:  NPS ½ (dn 15) threated or solder joint. 
 
7. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not 

chrome finished. 
 
8. Distribution Unit:  Outlet quantities required. 

 
9. Backflow Preventer:  Atmospheric vented drain chamber. 
 

2.09. TRAP SEAL PRIMER VALVES 
 

A. Provide and install one valve per trap, per floor drain on all remote floor drains. When 
installed on a fixture in a finished area, primer valve shall be concealed behind an access 
door.  In mechanical rooms, mezzanines, penthouses, and all other locations indicated on 
contract drawings, priming lines shall be connected to automatic trap primer station.  Trap 
seal primer valves shall be as manufactured by E&S, Precision Plumbing Products, Sioux 
Chief, Mifab, Watts, or approved equal. 

 
B. Trap seal primer valves shall be ASSE 1018, water supply fed type with the following 

characteristics: 
 

1. 125 psig minimum working pressure. 
 

2. Bronze body with atmospheric - vented drain chamber. 
 

3. Inlet and outlet connections: ½  inch NPS threaded or solder joint. 
 

4. Gravity drain outlet connection: ½  inch NPS threaded or solder joint. 
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5. Finish: chrome plated 
 
2.10. DOMESTIC WATER EXPANSION TANKS 
 

A. Provide and install domestic water expansion tanks of size, capacity and as indicated on 
contract drawings.  Domestic water expansion tanks shall be Therm-X-TROL as 
manufactured by AMTROL Inc., Flexcon, Wessels, Taco, Armstrong,  or approved equal.  
Mount tank  as detailed on the drawings. 

 
B. Domestic water expansion tanks shall be specifically designed for use in potable water 

systems. Tanks shall be pre-charged to require pressure at the factory. The maximum 
working pressure shall be 150 psig.  The maximum operating temperature shall be 200 
degrees  F.  Expansion tanks shall contain removable FDA approved butyl bladder. 

 
C. Before installation, Contractor shall adjust the tank air pre-charge pressures to equal city 

water pressure. 
 

D. The tank must be constructed in accordance with Section VIII of the A.S.M.E. boiler and 
pressure vessel code and stamped 150 psig working pressure. 

 
E. Accessories: Pressure gauge and air charging fitting, tank drain, pre-charge as indicated on 

contract drawings and factory installed clip angles. 
 
2.11. ELEVATOR PIT SUMP PUMP 
 

A. Furnish and install an elevator pit submersible sump pump of the size, capacity and electrical 
characteristics as shown on the drawings.  System shall include submersible pump, 2-inch 
discharge flange/piping, grate with cover, float switches, oil sensor, remote mounted control 
panel and control system.  Pumps and accessories shall be by Stancor Oil Minder, Zoeller, 
Liberty, Bell & Gossett, or approved equal. 

 
B. Pumps: 

 
Pump Design: The pump shall be capable of handling clean water waste. The pump(s) shall 
be capable of handling liquids with temperatures to 104 degrees F continuous, 160 degrees F 
intermittent, and shall be capable of running dry for extended periods.  Pump shall include 
thermal and overload protection. 

 
C. Pump Construction: 

 
1. The volute, seal plates, impeller and motor housing shall be constructed of high 

quality #304 stainless steel. The pump(s) shall be painted with a water based air dry 
enamel of 2.0 mil minimum thickness.  All exposed hardware shall be 300 series 
stainless steel.  The pump construction shall contain no points of critical clearance 
nor require periodic adjustment or replacement to maintain operating efficiency.  
Discharge connection shall be a standard 2-inch NPT in the vertical position.  All 
gaskets shall be of the compression square ring type eliminating critical slip fits and 
the possibility of damage during service associated with sliding o-ring sealing 
arrangements. 
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2. The impeller shall be of the non-clog design with pump out vanes on the back side.  

The impeller shall be dynamically balanced to ISO G6.3 specifications. 
 

3. The unit shall utilize a single mechanical shaft seal which shall operate in an oil 
atmosphere.  The materials of construction shall be carbon for the rotating face and 
ceramic for the stationary face, lapped and polished to a tolerance of one light band, 
300 series stainless steel hardware, and all elastomer parts to be of Buna-N .  The 
seal shall be commercially available and not a proprietary design of the manufacture. 

 
4. The pump shall be designed to be non-overloading throughout the entire pump 

curve.  The rotor and stator assembly shall be of the standard frame design and 
secured to the pump seal plate by four threaded fasteners allowing for easy 
serviceability.  Motor designs incorporating shrink or press fit assembly between the 
stator and motor housing shall not be acceptable. The motor shall be constructed 
with the windings operating in a sealed environment containing clean dielectric oil, 
making it capable of operating in a totally, partially or non-submerged condition for 
extended periods of time without damage due to the heat being generated. Air-filled 
motors shall not be acceptable.  The motor windings shall be of Class "F" insulation. 
 The motor shall meet the standard NEMA design L for single phase and NEMA 
design B for three phase.  The motor shaft shall be of 416 stainless steel.  The lower 
bearing shall be of the single ball type to accept radial and thrust loads, and the 
upper bearing of the sleeve or ball design, for radial loads.  Bearings shall operate in 
an oil bath atmosphere for superior life.  Permanently lubricated bearings are not 
acceptable. 

 
5. Thermal sensors shall be used on three phase units to monitor stator temperatures.  

The stator shall be equipped with a thermal switch embedded in the end coil of the 
stator winding. This shall be used in conjunction with external motor overload 
protection and wired to the control panel. Single phase shall have an overload switch 
on the motor windings and do not require any external protection. 

 
6. The pump shall be equipped with type neoprene jacketed power cable and connected 

to the motor via quick disconnect spade terminals length as required. Crimp 
connected cords are not acceptable. Heat shrink tubes shall be used to connect power 
cord leads with motor leads.  A master heat shrink tube shall be provided and filled 
with epoxy to seal the outer cable jacket and the individual strands to prevent water 
from entering the motor housing. A secondary rubber pressure groment shall be 
provided as an additional sealing point and strain relief at the point of cable entry.  
Cable entry designs utilizing terminal boards to connect power cord leads with 
motor leads shall not be acceptable. 

 
7. The sump grate shall be custom sized to accommodate the dimensions of the sump.  

Grate shall be galvanized steel and have openings for all pipes/conduits as required. 
 

D. Pump Test:  
 

1. The pump manufacturer shall perform the following inspections and tests in 
accordance with Hydraulic Institute type B standards before shipment from the 
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factory. 
 

2. A check of the motor voltage and frequency shall be made as shown on the name 
plate. 

 
3. A motor and cable insulation test for moisture contents or insulation defects shall be 

made per UL criteria. 
 

4. The pump shall be completely submerged and run to determine that the unit meets 
three pre-determined hydraulic performance points. 

 
5. A written report shall be available showing the aforementioned tests have been 

performed in accordance with the specifications. 
 

E. Start-Up:  
 

1. The pump(s) shall be tested at start-up by a qualified representative of the 
manufacturer.  A start-up report as provided by the manufacturer shall be completed 
before final acceptance of the pump(s). 
 

2. Warranty: Two (2) years from substantial completion. 
 

F. Float Level Controls: 
 

1. Provide and install three (3) level controls as detailed on the drawings. Two (2) level 
controls shall be utilized for the pump operation and the remaining level control 
shall be utilized for high water level alarm.  Level controls shall be provided in a 
pipe mounted configuration with 25 feet of cable.  Level controls shall be pilot duty 
devices which shall control the function of motor load devices, contactors, motor 
starters and power relays, to automatically cycle pumps.  Switches shall be rated at 
4.5 Amps at 115 VAC RES, Provide pole and stainless steel clamps and hardware. 
 

2. Where required, provide custom length of cables to accommodate distance between 
sumps and control panels where the minimum 25 feet length is insufficient. 

 
G. Valves: 

 
1. Provide and install discharge valves on the pump as detailed on the drawings.  Ball 

check valves shall be provided with removable threaded plug and natural rubber 
ball. Valve body shall be ASTM class 30.  Cast iron valve shall be able to withstand 
150 psig. 

 
2. Ball Valves: 

 
a). Ball valves shall be True Union Type manufactured of Type 1 Schedule 80 

PVC with EPDM O-rings for superior chemical and corrosion resistance. 
Valves shall be quick disconnect type for ease of maintenance.  Ball valves 
shall be suitable for pressures up to 150 psig. 
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H. Control Panel: 
 

1. The pump manufacturer shall supply a completely self-contained motor control 
panel.  The control panel shall be provide with short circuit and overload protection 
for the pump.  Furnish control panel with 8 pin twist lock receptacle, dual solid state 
oil sensor relays with reliable sensitivity settings, over current relay, sensor probe, 
horn, alarm silencing switch, terminal board and remote monitoring contacts. 
Furnish sufficient cable between pump and control panel.  Furnish sufficient cable 
and plug for the control panel. 

 
2. The motor controls shall be housed in a NEMA 4X enclosure.  The enclosure shall 

be formed of 16 or 14 gauge, G-90 galvanized steel, with all surfaces phophatized 
then finished inside and out with ANSI 61 gray polyester powder finish.  The door 
shall be equipped with two galvanized hinges with stainless steel hinge pins.  The 
enclosure shall have external mounting tabs for wall mounting.  

 
3. A magnetic starter shall be provided for each pump motor. The starter shall be 

equipped with a three (3) pole bimetalic overload relay with ambient compensation 
and Class 10, quick trip heaters.  Heaters must be properly sized for motor load. The 
overload relay shall provide the terminals for connection of the pump motor cable. 

 
4. A control transformer shall be provided to supply low voltage as required for the 

control circuit. The transformer shall be continuous duty machine tool type, size to 
meet the load requirements of the control circuit.  The transformer primary shall be 
connected to the load side of the circuit breaker. One side of the secondary winding 
shall be grounded to the component mounting panel. 

 
5. A terminal block shall be provided for connection of level controls, oil sensor, 

alarms, remote monitoring and other control wiring as required for proper pump 
installation. 

 
6. Control panel shall be interlocked with floats and oil sensor to allow pumping of 

water while containing oil.  Control panel shall be fully automatic and shall provide 
for an alarm and LED lights in the event of any of the following: 
a). Presence of oil in the sump. 
b). High water level. 
c). High amps. 
d). Locked rotor. 

 
7. Furnish additional contacts/relays for remote monitoring of high water alarm and oil 

presence alarm on facility automatic temperature control system.  Coordinate with 
Division 23 Section, Instrumentation and Controls of HVAC and Plumbing Systems. 

 
8. The control panel shall be wired in accordance with all applicable requirements of 

the National Electrical Code.  Control wiring shall be sixteen (16) AWG red for 
control circuits and white for neutral grounded conductors.  Power wiring shall be a 
minimum of 14 AWG black.  Each conductor shall be numbered.  The ends of all 
wires shall be tinned with 60/40 lead tin alloy sold.  All wiring shall be performed in 
a neat and orderly manner. 
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PART 3. EXECUTION 
 
3.01. GENERAL INSTALLATION REQUIREMENTS 
 

A. Install all equipment in accordance with manufacturer's instructions. 
 

B. Install components plumb and level. 
 

C. Cleanouts in vertical pipes shall be installed  in tees near floor.  Cleanouts in horizontal pipes 
shall be installed with wyes on long sweep quarter beds. Cleanouts punching water proofing 
membranes shall have flashing clamps. Cleanout access covers in dry wall or gypsum board 
shall be painted to match walls. 

 
D. Unless otherwise noted, drains are to be installed at the low point of floors. Protect drains 

during remainder of construction period to avoid clogging with dirt and debris and to prevent 
damage from traffic and construction work. 

 
E. Install floor drains in low points so the top of grates are at or below the finished floor level. 

 
F. Drains not functioning properly shall be removed and re-installed properly at the expense of 

the contractor. 
 

G. Coordinate cutting and forming of roof and floor construction to receive drains to required 
invert elevations. 

 
H. Extend cleanouts to finish floor or wall surface. Lubricate threaded cleanout plugs with 

mixture of graphite and linseed oil. Ensure clearance at cleanout for rodding of drainage 
system. 

 
I. Encase exterior cleanouts in concrete flush with grade. 

 
J. Install water heaters in accordance with manufacturer's instructions and to NSF, UL 

requirements and Delaware Boiler and Pressure Vessel Safety Act and Regulations.  For gas 
fired water heaters, conduct a combustion flue gas analysis.  Submit flue gas analysis report 
to Engineer for review.    

 
K. Coordinate with plumbing piping and related fuel piping, gas venting and electrical work to 

achieve a complete operating system. 
 

L. Clean and flush domestic water heaters after installation.  Seal until pipe connections are 
made. 

 
M. Support piping adjacent to all pumps such that no weight is carried on pump casings. Provide 

supports under elbows on pump suction and discharge line sizes 4 inches (100 mm) and over. 
 

N. Ensure pumps operate at specified system fluid temperatures without vapor binding and 
cavitations, are non-overloading in parallel or individual operation, and operate within 25 
percent of midpoint of published maximum efficiency curve. 
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O. For sump pumps ensure shaft length allows sump pumps to be located minimum 24 inches 

(600 mm) below lowest invert into sump pit and minimum 6 inches (150) clearance from 
bottom of sump pit. 

 
P. All plumbing, vents in exterior walls shall be offset a minimum of 3'-0" in ceiling at roof 

before penetration. 
 

Q. All plumbing vents within a 10'-0" radius of exhaust vents shall be extended to a height of 3'-
0" above exhaust vent crown. 

 
R. All plumbing vents within a 10'-0" radius of any rooftop unit or intake louver shall be 

extended to a height of 3'-0" above fresh air intake. 
 

S. Slopes and invert elevations of all interior piping shall be established before any piping is 
installed in order that proper slopes will be maintained.  All piping shall be located and 
determined where to be run to avoid conflict with other trades. 

 
T. Unless otherwise noted, all plumbing piping shall be routed as high as possible between 

bottom of roof joists and above ceiling to allow proper installation of ductwork, fire 
protection piping, conduits, etc. 

 
U. Coordinate with Architectural Drawings before roughing in plumbing. 

 
V. All openings in ceilings and plenum walls for plumbing shall be sealed air tight and 

protected with fire stop. 
 

W. See site plan for extent of all piping leaving and entering building. 
 

X. See domestic water riser diagrams for location of valves, shock absorbers, etc. 
 

Y. Make proper HW, CW, re-cir., waste, and vent connections to all equipment even though all 
branch main, elbows and connections are not shown. 

 
Z. Cleanouts shall be provided near base of each vertical waste or solid stack.  Provide 18" 

minimum clearance for access. 
 

AA. Unless otherwise noted, sanitary waste piping shown is below floor and all other piping is 
overhead, above ceiling.  Domestic hot, cold and re-circ. water piping shall be installed 
between ceiling and roof insulation. 

 
BB. Unless otherwise noted, horizontal sanitary piping pitches shall be 1 percent. 

 
CC. Unless otherwise noted, all domestic water piping and fire protection piping shall be installed 

on heated side of ceiling insulation. 
 

DD. All piping and installation shall comply with all local and national plumbing codes. Test 
piping as required by plumbing code and authority having jurisdiction. 
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EE. For sizes of all domestic water piping see plumbing fixture schedule and domestic water riser 
diagrams. 

 
FF. For sizes of all sanitary and vent piping see plumbing fixture schedule and sanitary/vent riser 

diagrams. 
 
3.02. DOMESTIC WATER HEATER INSTALLATION REQUIREMENTS 
 

A. Install units on concrete bases, level and plumb, according to layout drawings, original 
design, and referenced standards.  Maintain manufacturer's recommended clearances.  
Arrange units so controls and devices needing service are accessible. 

 
B. Anchor units to substrate. 

 
C. Install temperature and pressure relief valves in top portion of storage tank shells of units 

with storage.  Use relief valves with sensing elements that extend into shells.  Extend relief 
valve outlet with water piping in continuous downward pitch and discharge onto closest floor 
drain.  Install union on relief valve discharge piping. Install automatic air vent at top of hot 
water supply piping with union ball valve. 

 
D. Install pressure relief valves in water piping for units without storage.  Extend relief valve 

outlet with water piping in continuous downward pitch and discharge onto closest floor 
drain.  

 
F. Install unit drain piping as indirect waste to spill into open drains or over floor drains.  Install 

hose-end drain valves at low points in water piping for water heaters that do not have tank 
drains.  Refer to Division 22 Section, Plumbing Piping, Fittings and Valves for drain valves. 

 
G. Install thermometers on unit inlet and outlet piping.  Refer to Division 22 Section, Plumbing 

Piping, Fitting and Valves for thermometers.  Install pressure gages on unit piping.  
 

I. Fill unit with water. Install domestic water expansion tank and charge with air.  Install piping 
adjacent to units to allow service and maintenance. 

 
L. Connect hot- and cold-water piping with shutoff valves and unions.  Connect 

hot-water-circulating piping with shutoff valve, check valve, and union. 
 

M. Make connections with dielectric fittings where piping is made of dissimilar metal. 
 
N. Electrical Connections:  Power wiring is specified in Division 26 Sections.  Arrange wiring 

to allow unit servicing. 
 

O. Ground equipment 
 

1. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use 
those specified in UL 486A and UL 486B.Engage a factory-authorized service 
representative to perform startup service. 
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Q. In addition to manufacturer's written installation and startup checks, perform the following: 
 

1. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment and retest until satisfactory results are achieved. 

2. Verify that piping system tests are complete. 
3. Check for piping connection leaks. 
4. Check for clear relief valve inlets, outlets, and drain piping .Check operation of 

circulators. 
6. Test operation of safety controls, relief valves, and devices. Energize electric 

circuits. 
8. Adjust operating controls. 
9. Adjust hot-water-outlet temperature settings.  Do not set above 140 deg F 60 deg C 

unless piping system application requires higher temperature. 
 
3.03. PLUMBING SPECIALTY INSTALLATION REQUIREMENTS 
 

A. General:  Install plumbing specialty components, connections, and devices according to 
manufacturer's written instructions. 

 
B. Install hose bibbs with integral or field-installed vacuum breaker. 

 
C. All hose bibs shall be mounted 18" above finished floor, unless otherwise specified. 

 
D. Install trap seal primer valves with valve outlet piping pitched down toward drain trap a 

minimum of one percent and connect to floor-drain body, trap, or inlet fitting.  Adjust valve 
for proper flow.  Install trap priming stations plumb and level with adequate access for 
servicing and maintenance. 

 
E. For floor drains located in toilet rooms and similar spaces where flush valves are utilized.  

Contractor may utilize trap primer line from flush valve tail piece. 
 

F. Fasten recessed, wall-mounting plumbing specialties to reinforcement built into walls. 
 

G. Secure supplies to supports or substrate. 
 

H. Install individual stop valve in each water supply to plumbing specialties.  Use ball, gate, or 
globe valve if specific valve as appropriate is not indicated. 

 
I. Install water-supply stop valves in accessible locations. 

 
J. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and 

within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal 
protruding pipe fittings. 

 
K. Include wood-blocking reinforcement for recessed and wall-mounting plumbing specialties. 
 
L. Install ball valves at all shock absorbers to allow removal for service/replacement. 

 
3.04. TESTING 
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A. After plumbing fixtures are connected, all piping and fixtures shall be tested for operation 

and a smoke or peppermint test shall be made on all soil, waste and vent piping. 
 

B. After the building has been occupied and the various equipment is in actual use, the 
Contractor shall make an operating test of all equipment at a time directed by the Engineer to 
determine that all contract requirements are met. 

 
3.05. CLEANING AND STERILIZATION 
 

A. After final testing for leaks, all potable water lines shall be thoroughly flushed, by plumbing 
contractor, to remove foreign material.  Before placing the systems in service, sterilize the 
new water lines in accordance with local health department codes and at a minimum 
according to the following procedure: 

 
1. Through a 3/4-inch hose connection in each branch main and building main, pump 

in sufficient sodium hypochlorite to produce a free available chlorine residual of not 
less than 200 ppm.  Plumbing Contractor shall provide plumbing connections and 
power for pumping chlorine into system. 

 
2. Proceed upstream from the point of chlorine application opening all faucets and taps 

until chlorine is detected.  Close faucets and taps when chlorine is evident. 
 

3. When chlorinated water has been brought to every faucet and tap with a minimum 
concentration of 200 ppm chlorine, retain this water in the system for at least three 
(3) hours. 
 

4. CAUTION: Over-concentration of chlorine and more than three (3) hours of 
retention may result in damage to piping system.  It is not necessary to retain 
chlorine in any system for twenty-four hours to achieve sterilization.  AWWA states 
that 200 ppm chlorine for three hours is sufficient. 

 
5. At the end of the retention period, no less than 100 ppm of chlorine shall be present 

at the extreme end of the system. 
 

6. Proceed to open all faucets and taps and thoroughly flush all new lines until the 
chlorine residual in the water is less than 1.0 ppm. 

 
7. Obtain representative water sample from the system for analysis by an independent 

and recognized bacteriological laboratory. 
 

8. If the sample tested for coliform organisms is negative, a letter and laboratory report 
shall be submitted by the service organization to the Contractor, certifying 
successful completion of the sterilization.  Additionally, this report shall be 
forwarded to the Owner as well as be included in the O&M Manual. 

 
9. If any samples tested indicate the presence of coliform organisms, the entire 

sterilization procedure shall be repeated. 
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10. Take precautions to avoid use of plumbing fixtures and domestic water systems 
during sterilization period.  Place signs on all plumbing fixtures and outlets during 
sterilization period. 

 
3.06. EXAMINATION 
 

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures. 
 

B. Verify that electric power is available and of the correct characteristics. 
 
3.07. PREPARATION 
 

A. Confirm rough-in location and size of fixtures and openings prior to commencing work. 
 

B. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 
rough-in schedule for particular fixtures. 

 
3.08. INTERFACE WITH OTHER PRODUCTS 
 

A. Review millwork shop drawings. Confirm location and size of fixtures and openings before 
rough-in and installation. 

 
3.09. CLEANING 
 

A. At completion, clean plumbing equipment.  
 
 

END OF SECTION 
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SECTION 230500 
 

COMMON WORK RESULTS FOR HVAC 
 
PART 1. GENERAL 
 
1.01. SUMMARY 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
B. Provide all labor, materials, equipment, and services necessary for and incidental to the 

complete installation and operation of all mechanical work. 
 

C. Unless otherwise specified, all submissions shall be made to, and acceptances and 
approvals made by the Architect and the Engineer. 

 
D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and 

accessories are not necessarily shown.  Furnish and install all such items as may be 
required to fit the work to the conditions encountered.  Arrange piping, ductwork, 
equipment, and other work generally as shown on the contract drawings, providing 
proper clearance and access.  Where departures are proposed because of field conditions 
or other causes, prepare and submit detailed shop drawings for approval in accordance 
with Submittals specified below.  The right is reserved to make reasonable changes in 
location of equipment, piping, and ductwork, up to the time of rough-in or fabrication. 

 
E. Conform to the requirements of all rules, regulations and codes of local, state and federal 

authorities having jurisdiction. 
 

F. Coordinate the work under Division 23 with the work of all other construction trades. 
 

G. Be responsible for all construction means, methods, techniques, procedures, and phasing 
sequences used in the work.  Furnish all tools, equipment and materials necessary to 
properly perform the work in first class, substantial, and workmanlike manner, in 
accordance with the full intent and meaning of the contract documents. 

 
1.02. PERMITS AND FEES 
 

A. Obtain all permits and pay taxes, fees and other costs in connection with the work.  File 
necessary plans, prepare documents, give proper notices and obtain necessary approvals.  
Deliver inspection and approval certificates to Owner prior to final acceptance of the 
work. 

 
B. Permits and fees shall comply with the Division 01, General Requirements of the 

specification. 
 

1.03. EXAMINATION OF SITE 
 

A. Examine the site, determine all conditions and circumstances under which the work must 
be done, and make all necessary allowances for same.  No additional cost to the Owner 
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will be permitted for contractors’ failure to do so. 
 

B. Examine and verify specific conditions described in individual specifications sections. 
 

C. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 

 
1.04. CONTRACTOR QUALIFICATION 
 

A. Any Contractor or Subcontractor performing work under Division 23 shall be fully 
qualified and acceptable to the Architect/Engineer and Owner.  Submit the following 
evidence when requested: 

 
1. A list of not less than five comparable projects which the Contractor completed. 

 
2. Letter of reference from not less than three registered professional engineers, 

general contractors or building owners. 
 

3. Local and/or State License, where required. 
 

4. Membership in trade or professional organizations where required. 
 

B. A Contractor is any individual, partnership, or corporation, performing work by contract 
or subcontract on this project. 

 
C. Acceptance of a Contractor or Subcontractor will not relieve the Contractor or 

subcontractor of any contractual requirements or his responsibility to supervise and 
coordinate the work, of various trades. 

 
1.05. MATERIALS AND EQUIPMENT 
 

A. Materials and equipment installed as a permanent part of the project shall be new, unless 
otherwise indicated or specified, and of the specified type and quality. Existing items of 
equipment are being relocated under another Division of these specifications.  The 
Contractor shall be responsible for connecting all utilities as shown on the drawings, to 
equipment identified as existing. 

 
B. Where material or equipment is identified by proprietary name, model number and/or 

manufacturer, furnish named item, or its equal, subject to approval by Engineer.  
Substituted items shall be equal or better in quality and performance and must be suitable 
for available space, required arrangement, and application.  Submit all data necessary to 
determine suitability of substituted items, for approval. 

 
C. The suitability of named item only has been verified.  Where more than one item is 

named, only the first named item has been verified as suitable.  Substituted items, 
including items other than first named shall be equal or better in quality and performance 
to that of specified items, and must be suitable for available space, required arrangement 
and application.  Contractor, by providing other than the first named manufacturer, 
assumes responsibility for all necessary adjustments and modifications necessary for a 
satisfactory installation. Adjustments and modifications shall include but not be limited to 
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electrical, structural, support, and architectural work. 
 

D. Substitution will not be permitted for specified items of material or equipment where 
noted. 

 
E. All items of equipment furnished shall have a service record of at least five (5) years. 

 
1.06. FIRE SAFE MATERIALS 
 

A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA and 
ASTM standards for fire safety with smoke and fire hazard rating not exceeding flame 
spread of 25 and smoke developed of 50. 

 
1.07. REFERENCED STANDARDS, CODES AND SPECIFICATIONS 
 

A. Specifications, Codes and Standards listed below are included as part of this 
specification, latest edition. 

B. AABC  -  Associated Air Balance Council 
C. ACCA   -  Air Conditioning Contractors of America 
D. ADC  -  Air Diffusion Council 
E. AMCA  -  Air Movement and Control Association 
F. ANSI   -  American National Standards Institute 
G. ARI  -  Air Conditioning and Refrigeration Institute 
H. ASHRAE -  American Society of Heating, Refrigerating and Air   

   Conditioning Engineers 
I. ASME  - American Society of Mechanical Engineers 
J. ASPE  - American Society of Plumbing Engineers 
K. ASTM  -  American Society for Testing and Materials 
L. DNREC - Delaware Department of Natural Resources 
M. IBC  - International Building Code 
N. IEEE  -  Institute of Electrical and Electronics Engineers 
O. MSSP  -  Manufacturers Standards Society of the Valve and Fittings 

Industry 
P. NEC  -  National Electrical Code 
Q. NEMA  -  National Electrical Manufacturers Association 
R. NFPA  -  National Fire Protection Association 
S. SMACNA -  Sheet Metal and Air Conditioning Contractors National 

Association 
T. UL  -  Underwriters' Laboratories 
U. State of Delaware Fire Protection Regulations. 
V. All mechanical equipment and materials shall comply with the codes and standards listed 

in the latest edition of ASHRAE HVAC Applications Handbook, Chapter entitled Codes 
and Standards. 

W. State of Delaware Well Installation Requirements 
 
1.08. SUBMITTALS, REVIEW AND ACCEPTANCE 
 

A. Equipment, materials, installation, workmanship and arrangement of work are subject to 
review and acceptance.  No substitution will be permitted after acceptance of equipment 
or materials except where such substitution is considered by the Architect to be in best 
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interest of Owner. 
 
B. After acceptance of Material and Equipment List, submit six (6) copies or more as 

required under General Conditions of complete descriptive data for all items.  Data shall 
consist of specifications, data sheets, samples, capacity ratings, performance curves, 
operating characteristics, catalog cuts, dimensional drawings, wiring diagrams, 
installation instructions, and any other information necessary to indicate complete 
compliance with Contract Documents.  Edit submittal data specifically for application to 
this project. 

 
C. Thoroughly review and stamp all submittals to indicate compliance with contract 

requirements prior to submission.  Coordinate installation requirements and any electrical 
requirements for equipment submitted.  Contractor shall be responsible for correctness of 
all submittals. 

 
D. Submittals will be reviewed for general compliance with design concept in accordance 

with contract documents, but dimensions, quantities, or other details will not be verified. 
 

E. Identify submittals, indicating intended application, location and service of submitted 
items.  Refer to specification sections or paragraphs and drawings where applicable.  
Clearly indicate exact type, model number, style, size and special features of proposed 
item.  Submittals of a general nature will not be acceptable.  For substituted items, clearly 
list on the first page of the submittal all differences between the specified item and the 
proposed item.  The contractor shall be responsible for corrective action and maintaining 
the specification requirements if differences have not been clearly indicated in the 
submittal. 

 
F. Submit actual operating conditions or characteristics for all equipment where required 

capacities are indicated.  Factory order forms showing only required capacities will not 
be acceptable.  Call attention, in writing, to deviation from contract requirements. 

 
G. Acceptance will not constitute waiver of contract requirements unless deviations are 

specifically indicated and clearly noted. Use only final or corrected submittals and data 
prior to fabrication and/or installation. 

 
H. For any submittal requiring more than two (2) reviews by the Engineer (including those 

caused by a change in subcontractor or supplier) the Owner will withhold contractor's 
funds by a change order to the contract to cover the cost of additional reviews.  One 
review is counted for each action including rejection or return of any reason. 

 
1.09. SHOP DRAWINGS 
 

A. Prepare and submit shop drawings for all mechanical equipment, specially fabricated 
items, modifications to standard items, specially designed systems where detailed design 
is not shown on the contract drawings, or where the proposed installation differs from 
that shown on contract drawings. 

 
B. Submit data and shop drawings including but not limited to the list below, in addition to 

provisions of the paragraph above.  Identify all shop drawings by the name of the item 
and system and the applicable specification paragraph number and drawing number. 
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C. Every submittal including, but not limited to the list below, shall be forwarded with its 

own transmittal as a separate, distinct shop drawing.  Grouping of items/systems that are 
not related shall be unacceptable. 

 
D. Items and Systems 
 

Access Doors/Panels including layouts and locations 
Air Distribution Systems 
Automatic Temperature Control Systems and Equipment 
Condensate Pumps 
Coordinated Drawings 
Drip Pans 
Duct Materials 
Duct Mounted Hot Water Heating Coils 
Equipment Rails 
Exterior Equipment/Duct Piping Supports 
Fans 
Filters 
Fire Stopping - Methods and Materials 
Fire Dampers 
Flowmeter and Primary Elements (Flow Fittings) 
Grilles, Registers, Diffusers 
Horizontal Hot Water Unit Heaters 
Identification Systems 
Material and Equipment Lists 
Operations and Maintenance Manuals 
Pipe Enclosures 
Pipe Materials Including Itemized Schedules  
Preliminary Testing and Balancing Reports  
Split System Heat Pumps, Ductless 
Test Certificates 
Thermal Insulation Materials Include Table Summaries 
Thermometers and Gauges 
Vibration Isolation Materials 
Weatherproof Assembly Components 
Wiring Diagrams, Flow Diagrams and Operating Instructions 

 
E. Contractor, additionally, shall submit for review any other shop drawings as required by 

the Architect.  No item shall be delivered to the site, or installed, until the Contractor has 
received a submittal from the Engineer marked Reviewed or Comments Noted.  After the 
proposed materials have been reviewed, no substitution will be permitted except where 
approved by the Architect. 

 
F. For any shop drawing requiring more than two (2) reviews by the Engineer (including 

those caused by a change in subcontractor or supplier) the Owner will withhold 
contractor's funds by a change order to the contract to cover the cost of additional 
reviews.  One review is counted for each action including rejection or return of any 
reason. 
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1.10. SUPERVISION AND COORDINATION 
 

A. Provide complete supervision, direction, scheduling, and coordination of all work under 
the Contract, including that of subcontractors. 

 
B. Coordinate rough-in of all work and installation of sleeves, anchors, and supports for 

piping, ductwork, equipment, and other work performed under Division 23. 
 

C. Arrange for pipe spaces, chases, slots, and openings in building structure during progress 
of construction to allow for mechanical installations. 

 
D. Coordinate electrical work required under Division 23 with that under Division 26.  

Coordinate all work under Division 23 with work under all other Divisions. 
 

E. Supply services of an experienced (10 year minimum) and competent Project Manager to 
be in constant charge of work at site. 

 
F. Where a discrepancy exists within the specifications or drawings or between the 

specifications and drawings, the more stringent (or costly) requirement shall apply until 
clarification can be obtained from the Engineer. Failure to clarify such discrepancies with 
the Engineer will not relieve the Contractor of the responsibility of conforming to the 
requirements of the Contract. 

 
G. Failure of contractor to obtain a full and complete set of contract documents (either 

before or after bidding) will not relieve the contractor of the responsibility of complying 
with the intent of the contract documents. 

 
H. Coordinate installation of large equipment requiring positioning before closing in 

building. 
 
1.11. CUTTING AND PATCHING 
 

A. Accomplish all cutting and patching necessary for the installation of work under Division 
23.  Damage resulting from this work to other work already in place, shall be repaired at 
Contractor's expense.  Where cutting is required, perform work in neat and workmanlike 
manner.  Restore disturbed work to match and blend with existing construction and 
finish, using materials compatible with the original.  Use mechanics skilled in the 
particular trades required. 

 
B. Do not cut structural members without approval from the Architect or Engineer. 

 
1.12. PENETRATION OF WATERPROOF CONSTRUCTION 
 

A. Coordinate the work to minimize penetration of waterproof construction, including roofs, 
exterior walls, and interior waterproof construction.  Where such penetrations are 
necessary, furnish and install all necessary curbs, sleeves, flashings, fittings and caulking 
to make penetrations absolutely watertight. 

 
B. Where pipes penetrate roofs, flash pipe with Stoneman Stormtite, Pate or approved equal, 

roof flashing assemblies with skirt and caulked counter flashing sleeve. 
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C. Furnish and install pitch pockets or weather tight curb assemblies where required. 

 
D. Furnish and install roof drains, curbs, vent assemblies, and duct sleeves specifically 

designed for application to the particular roof construction, and install in accordance with 
the manufacturer's instructions.  The Contractor shall be responsible for sleeve sizes and 
locations.  All roof penetrations shall be installed in accordance with manufacturer’s 
instructions, the National Roofing Contractors Association, SMACNA, and as required 
by other divisions of these specifications. 

 
E. All work associated with the existing roof shall be performed so as to maintain the 

existing roof warranty. 
 

1.13. CONCRETE AND MASONRY WORK 
 

A. Furnish and install concrete and masonry work for equipment foundations, supports, 
pads, and other items required under Division 23.  Perform work in accordance with 
requirements of other applicable Divisions of these specifications. 

 
B. Concrete shall test not less than 3,000 psi compressive strength after 28 days. 

 
C. Grout shall be non-shrink, high strength mortar, free of iron of chlorides and suitable for 

use in contact with all metals, without caps or other protective finishes.  Apply in 
accordance with manufacturer's instructions and standard grouting practices. 

 
1.14. CONNECTIONS AND ALTERATIONS TO EXISTING WORK 
 

A. Unless otherwise noted on the drawings, where existing mechanical work is removed, 
pipes, valves, ductwork, etc., shall be removed, including hangers, to a point below 
finished floors or behind finished walls and capped.  Such point shall be far enough 
behind finished surfaces to allow for installation of normal thickness of required finish 
material. 

 
B. Where work specified in Division 23 connects to existing equipment, piping, ductwork, 

etc., Contractor shall perform all necessary alterations, cuttings, fittings, etc., of existing 
work as may be necessary to make satisfactory connections between new and existing 
work, and to leave completed work in a finished and workmanlike condition. 

 
C. Where the work specified under Division 23, or under other Divisions, requires relocation 

of existing equipment, piping, ductwork, etc., Contractor shall perform all work and 
make necessary changes to existing work as may be required to leave completed work in 
a finished and workmanlike condition.  Where existing insulation is disturbed, replace 
insulation where removed or damaged equal to existing, in type, thickness, density, finish 
and thermal resistance (R-value) value. 

 
D. Where the relocation of existing equipment is required for access or the installation of 

new equipment, the contractor shall temporarily remove and/or relocate and re-install as 
required to leave the existing and new work in a finished and workman like condition. 

 
1.15. DEMOLITION 
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A. Unless otherwise noted all existing equipment, piping, ductwork, etc., shall remain. 

 
B. Where existing equipment is indicated to be removed, all associated piping, conduit, 

power, controls, insulation, hangers, ductwork, supports and housekeeping pads, etc., 
patch, paint and repair walls/roof/floor to match existing and/or new finishes. 

 
C. Provide necessary piping, valves, traps, temporary feeds, drips, etc., as required. Drain 

and refill piping systems as often as necessary to accommodate phasing and to minimize 
time lengths of outages. 

 
D. The Contractor shall be responsible for visiting the site and determining the existing 

conditions in which the work is to be performed. 
 

E. Where any abandoned pipes in existing floors, walls, pipe tunnels, ceilings, etc., conflict 
with new work, remove abandoned pipes as necessary to accommodate new work. 

 
F. The location of all existing equipment, piping, ductwork, etc., indicated is approximate 

only and shall be checked and verified.  Install all new mechanical/plumbing/fire 
protection work to connect to or clear existing work as applicable. 

 
G. Maintain egress at all times. Coordinate egress requirements with the State Fire Marshal, 

the Owner and the authorities having jurisdiction. 
 

H. Make provisions and include in bid all costs associated with confined entry/space 
requirements in crawl spaces and all other applicable OSHA regulations. 

 
I. Where required to maintain the existing systems in operation, temporarily backfeed 

existing systems from new equipment.  Contractor shall temporarily extend existing 
piping systems to new piping systems with the appropriate shut-off valves. 

 
J. At completion of project all temporary piping, valves, controls, etc., shall be removed in 

their entirely. 
 

K. Existing piping, equipment, ductwork, materials, etc., not required for re-use or re-
installation in this project, shall be removed from the project site. 

 
L. Deliver to the Owner, on the premises where directed, existing equipment and materials 

which are removed and which are desired by the Owner or are indicated to remain the 
property of the Owner. 

 
M. All other materials and equipment which are removed shall become property of the 

Contractor and shall be promptly removed, from the premises, and disposed of by the 
Contractor, in an approved manner.   

 
N. Where piping and/or ductwork is removed, remove all pipe or ductwork hangers which 

were supporting the removed piping or ductwork.  Patch the remaining penetration voids 
with like materials and paint to match existing construction. 

 
O. Where required, provide and coordinate removal and re-installation of existing 
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equipment. Take care to protect materials and equipment indicated for reuse. Contractor 
shall repair or replace items which are damaged.  Contractor shall have Owner’s 
representative present to confirm condition of equipment prior to demolition. 

 
P. Before demolition begins, and in the presence of the Owners representative, test and note 

all deficiencies in all existing systems affected by demolition but not completely removed 
by demolition. Provide a copy of the list of system deficiencies to the Owner and the 
Engineer.  Videotape existing conditions in each space prior to beginning demolition 
work. 

 
Q. The Owner shall have the first right of refusal for all fixtures, devices and equipment 

removed by the Contractor. 
 

R. All devices and equipment designated by the Owner to remain the property of the Owner 
shall be moved and stored by the Contractor at a location on site as designated by the 
Owner. It shall be the Contractor’s responsibility to store all devices and equipment in a 
safe manner to prevent damage while stored. 

 
S. All existing equipment refused by the Owner shall become the property of the Contractor 

and shall be removed from the site by the Contractor in a timely manner and disposed of 
in a legal manner. 

 
T. Work Abandoned in Place: cut and remove underground pipe a minimum of 2 inches 

beyond face of adjacent construction.  Cap and patch surface to match existing finish. 
 

U. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make 
operational equipment indicated for relocation. 

 
V. Terminate services and utilities in accordance with local laws, ordinances, rules and 

regulations. 
 
W. Where hydronic system piping and equipment is removed, Contractor shall be 

responsible for proper disposal of all contained fluids containing glycol (ethylene or 
propylene), hazardous waste and water treatment chemicals.  Contractor shall include in 
his bid all associated costs with the removal, testing, and disposal of hydronic system 
fluid in accordance with EPA, Health Department, and the Local Authority Having 
Jurisdiction. 

 
1.16. VIBRATION ISOLATION 
 

A. Furnish and install vibration isolators, flexible connections, supports, anchors and/or 
foundations required to prevent transmission of vibration from equipment, piping or 
ductwork to building structure.  See Division 23 Section, “Vibration Control for HVAC, 
Plumbing and Fire Protection Equipment”.   

 
1.17. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section 
affected by alternates. 
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1.18. FASTENERS/CAPS 
 

A. All fasteners located in public spaces including classrooms, corridors, lobbies, toilet 
rooms, etc., shall be provided with tamper proof fasteners.  Provide Pin Phillips hardware 
as manufactured by Challenge Industries or approved equal. 
 

B. For all exterior grade mounted equipment containing refrigerant install lockable caps on 
service valves to prevent tampering. 

 
1.19. DEFINITIONS 
 

A. Approve - to permit use of material, equipment or methods conditional upon compliance 
with contract documents requirements. 

 
B. Furnish and install or provide means to supply, erect, install, and connect to complete for 

readiness for regular operation, the particular work referred to. 
 

C. Contractor means the mechanical contractor and any of his subcontractors, vendors, 
suppliers, or fabricators. 

 
D. Piping includes pipe, all fittings, valves, hangers, insulation, identification, and other 

accessories relative to such piping. 
 

E. Ductwork includes duct material, fittings, hangers, insulation, sealant, identification and 
other accessories  

 
F. Concealed means hidden from sight in chases, formed spaces, shafts, hung ceilings, 

embedded in construction or in crawl space. 
 

G. Exposed means not installed underground or concealed as defined above. 
 

H. Invert Elevation means the elevation of the inside bottom of pipe. 
 

I. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred  
spaces,  pipe and duct shafts, unheated spaces immediately below roof,  spaces above 
ceiling, unexcavated spaces, crawl spaces, and tunnels. 

 
J. Review - limited observation or checking to ascertain general conformance with design 

concept of the work and with information given in contract documents.  Such action does 
not constitute a waiver or alteration of the contract requirements. 

 
K. Building Line:  Exterior wall of building. 
 

1.20. MINIMUM EFFICIENCY REQUIREMENTS 
 

A. All heating, ventilating, and air conditioning equipment shall be manufactured to provide 
the minimum efficiency requirements as specified in ASHRAE Standard 90.1, latest 
edition. 

 
B. All piping, ductwork, and equipment insulation shall comply with ASHRAE Standard 
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90.1, latest edition. 
 

C. All service water/heating equipment shall be manufactured to provide the minimum 
efficiency requirements as specified in ASHRAE Standard 90.1, latest edition. 

 
D. All mechanical devices, controls, accessories, and components shall be manufactured to 

provide the minimum efficiency requirements as specified in ASHRAE Standard 90.1, 
latest edition. 

 
1.21. SYSTEM INTEGRATION 

 
A. For all HVAC equipment specified to be provided with packaged controls and interfaced 

with the automatic temperature control system, provide system integration between the 
equipment manufacturer and the automatic temperature control subcontractor. 
 

B. HVAC equipment submittals requiring system integration as defined above must identify 
all required system integration points. 

 
C. HVAC equipment manufacturers must coordinate with ATC subcontractor regarding 

system integration prior to submitting on the equipment. 
 
D. A system integration meeting must be arranged by the Mechanical Contractor and 

include, but not be limited to the systems integrator for the HVAC equipment 
manufacturer and the ATC Subcontractor.  This portion of systems integration must 
occur prior to HVAC equipment being delivered to the project. 

 
E. Once the HVAC equipment is on site, a second systems integration meeting must be 

arranged by the Mechanical Contractor to coordinate the packaged controls with the ATC 
system.  The HVAC equipment manufacturer’s representative familiar with system 
integration and the ATC subcontractor familiar with programming must be present. 

 
F. A final system integrations meeting shall occur once all equipment is in place and ready 

for operation.  The Mechanical Contractor, the HVAC equipment systems’ integrator, 
and the ATC Subcontractor shall meet on site to jointly program, schedule, verify points, 
interlock devices, and fully set up all systems integration components. 

 
G. All systems integration coordination, programming, and graphics must be completed 

prior to requesting commissioning and/or inspections by the Engineer of Record. 
 

PART 2. ELECTRICAL REQUIREMENTS 
 
2.01. GENERAL MOTOR AND ELECTRICAL REQUIREMENTS 
 

A. Furnish and install control and interlock wiring for the equipment furnished.  In general, 
power wiring and motor starting equipment will be provided under Division 26.  
Carefully review the contract documents to coordinate the electrical work under Division 
23 with the work under Division 26.  Where the electrical requirements of the equipment 
furnished differ from the provisions made under Division 26, make the necessary 
allowances under Division 23.  Where no electrical provisions are made under Division 
26, include all necessary electrical work under Division 23. 
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B. All electrical work performed under Division 23 shall conform to the applicable 

requirements of Division 26 and conforming to the National Electrical Code.  All wiring, 
conduit, etc., installed in ceiling plenums must be plenum rated per NFPA and the 
International Building Code. 

 
C. Provide wiring diagrams with electrical characteristics and connection requirements. 

 
D. Test Reports: Indicate test results verifying nominal efficiency and power factor for three 

phase motors larger than five (5) horsepower. 
 

E. Protect motors stored on site from weather and moisture by maintaining factory covers 
and suitable weatherproof covering.  For extended outdoor storage, remove motors from 
equipment and store separately. 

 
F. All motors shall be furnished with visible nameplate indicating motor horsepower, 

voltage, phase, cycles, RPM, full load amps, locked rotor amps, frame size, 
manufacturer’s name and model number, service factor, power factor and efficiency. 

 
G. Motors located in exterior locations, wet air streams, air cooled condensers,  and outdoors 

shall be totally enclosed weatherproof epoxy-treated type. 
 

H. Nominal efficiency and power factor shall be as scheduled at full load and rated voltage 
when tested in accordance with IEEE 112. 

 
I. Brake horsepower load requirement at specified duty shall not exceed 85 percent of 

nameplate horsepower times NEMA service factor for motors with 1.0 and 1.15 service 
factors.    

 
J. All single phase motors shall be provided with thermal protection: Internal protection 

shall automatically open power supply circuit to motor when winding temperature 
exceeds a safe value calibrated to temperature ratings of motor insulation. Thermal 
protection device shall automatically reset when motor temperature returns to normal 
range, unless otherwise indicated. 

 
2.02. MOTORS AND CONTROLS 
 

A. Motors and controls shall conform to the latest requirements of IEEE, NEMA, NFPA-70 
and shall be UL listed.  Motor sizes are specified with the driven equipment.  Motor 
starting and control equipment is specified either with the motor which is controlled or in 
an electrical specification section.  The Contractor is advised to consult all specification 
sections to determine responsibility for motors and controls. 

 
B. Motors shall be designed, built and tested in accordance with the latest revision of 

NEMA Standard MG l. 
 

C. Motors shall be suitable for use under the conditions and with the equipment to which 
applied, and designed for operation on the electrical systems specified or indicated. 

 
1. Motor capacities shall be such that the horsepower rating and the rated full-load 
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current will not be exceeded while operating under the specified operating 
conditions.  Under no condition shall the motor current exceed that indicated on 
the nameplates. 

 
2. Motor sizes noted in the individual equipment specifications are minimum 

requirements only.  It is the responsibility of the equipment manufacturers and of 
the Contractor to furnish motors, electrical circuits and equipment of ample 
capacity to operate the equipment without overloading, exceeding the rated full-
load current, or overheating at full-load capacity under the most severe operating 
service of this equipment.  Motors shall have sufficient torque to accelerate the 
total WR2 of the driven equipment to operating speed. 

 
3. Motors shall be continuous duty type and shall operate quietly at all speeds and 

loads. 
 

4. Motors shall be designed for operation on 60 hertz power service.  Unless 
otherwise specified or shown, motors less than ½ horsepower shall be single 
phase, and motors ½ horsepower and larger shall be 3 phase unless otherwise 
noted. 

 
5. Motors shall be mounted so that the motor can be removed without removing the 

entire driven unit. 
 

D. Single phase motors, smaller than 1/20 horsepower shall be ball or sleeve bearing; drip-
proof, totally enclosed or explosion proof, as specified; 120 volts; permanent-split 
capacitor or shaded pole type.  These motors shall not be used for general power 
purposes, and shall only be provided as built-in components of such mechanical 
equipment as fans, unit heaters, humidifiers and damper controllers.  When approved by 
the Engineer, deviations from the specifications will be permitted as follows: 

 
1. Open motors may be installed as part of an assembly where enclosure within a 

cabinet provides protection against moisture. 
 

2. Motors used in conjunction with low voltage control systems may have a voltage 
rating less than 115 volts. 

 
E. Single phase motors, greater than 1/20 horsepower and less than ½ horsepower shall be 

ball bearing; drip-proof, totally enclosed or explosion proof, as specified, with Class A or 
B insulation, as standard with the motor manufacturer; 115 or 120/208/240 volts as 
required; capacitor start-induction run, permanent split capacitor, or repulsion start-
induction run type with minimum efficiency of 70 percent and a minimum full load 
power of 77 percent. 

 
F. Except as otherwise specified in the various specification sections, 3 phase motors 60 

horsepower and smaller shall be NEMA design B squirrel cage induction type meeting 
the requirements of this paragraph.  Motors shall be drip-proof, totally enclosed or 
explosion proof, as specified or indicated.  Insulation shall be Class B or F,  at 40 degrees 
C ambient temperature.  Drip-proof motors shall have a 1.15 service factor and totally 
enclosed and explosion proof motors shall have a service factor of 1.00 or higher.  
Motors specified for operation at 480, 240, and 208 volts shall be nameplated 460, 230, 
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200 volts, respectively.  Efficiencies and percent power factor at full load for three phase 
motors shall be not less than the values listed below for premium efficiency motors: 

 
MOTOR NAMEPLATE MINIMUM 

PERCENT 
EFFICIENCY AT 
NOMINAL SPEED 
AND RATED LOAD 

MINIMUM PERCENT 
POWER FACTOR 

1HP and above to 85.5 percent 84 percent 

1-½ HP 86.5 percent 85 percent 

2HP 86.5 percent 85 percent 

3HP 89.5 percent 86 percent 

5HP 89.5 percent 87 percent 

7½ HP 91 percent 86 percent 

10HP 91.7 percent 85 percent 

15HP 93.0 percent 85 percent 

20HP 93.0 percent 86 percent 

25HP 93.6 percent 85 percent 

50HP and above 94.5 percent 88 percent 

60 HP 95.0 percent 90 percent 

75HP 95.0 percent 90 percent 

100 HP 95.4 percent 90 percent 

125 HP 95.8 percent 95 percent 

150 HP and above 96.0 percent 95 percent 

 
G. Three phase motors ½ HP or greater shall be the Duty Master XE by Reliance Electric 

Company, Super-E Premium Efficiency of Baldor Motor and Drives, E-plus Efficient 
Standard Duty Motor of the Electric Motor Division of Gould, Inc., the MAC II High 
Efficiency motor of Westinghouse Electric Corp., the equivalent product of General 
Electric, or approved equal. 

 
H. For motors serving equipment being controlled by a variable speed drive, motor shall be 

premium efficiency inverter duty rated. 
 

I. Motor frames shall be NEMA Standard T-Frames of steel, aluminum, or cast iron with 
end brackets of cast-iron or aluminum with steel inserts. 

 
J. Control of each motor shall be manual or automatic as specified for each in the various 

mechanical sections.  In general, and unless otherwise specified for a particular item in 
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the various mechanical sections of the specifications, motor starters and controls shall be 
specified and provided under the various electrical sections of these specifications. 

 
2.03. MOTOR INSTALLATION  
 

A. Install in accordance with manufacturer’s instructions. 
 

B. Install securely on firm foundation. Mount ball bearing motors to support shaft regardless 
of shaft position. 

 
C. Check line voltage and phase and ensure agreement with nameplate.  Check that proper 

thermal overloads have been installed prior to operating motors. 
 

D. Use adjustable motor mounting bases for belt-driven motors. 
 

E. Align pulleys and install belts. 
 

F. Tension belts according to manufacturer’s written instructions. 
 
2.04. WIRING DIAGRAMS 
 

A. The Contractor is responsible for obtaining and submitting wiring diagrams for all major 
items of equipment. 

 
B. Wiring diagrams shall be provided with shop drawings for all equipment requiring 

electric power. 
 

C. Provide wiring diagrams for all major mechanical items of equipment to electrical 
contractor and ATC subcontractor for coordination. 

 
PART 3. EXECUTION 
 
3.01. EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 
 

A. Install equipment to provide maximum possible headroom, if mounting heights are not 
indicated. 

 
B. Install equipment according to approved submittal data. Portions of the work are shown 

only in diagrammatic form.  Refer conflicts to Architect. 
 

C. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated. 

 
D. Install mechanical equipment to facilitate service, maintenance, and repair or replacement 

of components. Connect equipment for ease of disconnecting, with minimum interference 
to other installations.  Extend grease fittings to accessible locations. 

 
E. Install equipment giving right of way to piping installed at required slope. 

 
3.02. SUPPORTS, HANGERS AND FOUNDATIONS 
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A. Provide supports, hangers, braces, attachments and foundations required for the work.  

Support and set the work in a thoroughly substantial and workmanlike manner without 
placing strains on materials, equipment, or building structure, submit shop drawings for 
approval.  Coordinate all work with the requirements of the structural division. 

 
B. Supports, hangers, braces, and attachments shall be standard manufactured items or 

fabricated structural steel shapes.  All interior hangers shall be galvanized or steel with 
rust inhibiting paint.  For un-insulated copper piping provide copper hanger to prevent 
contact of dissimilar metals.  All exterior hangers shall be constructed of stainless steel 
utilizing stainless steel rods, nuts, washers, bolts, etc.   

 
C. Concrete housekeeping pads and foundations shall be not less than 4 inches high and 

shall extend a minimum of 6 inches beyond equipment bases.  Provide wire-mesh 
reinforcement; chamfer exposed edges and corners; and finish exposed surfaces smooth. 

 
D. Where new concrete housekeeping pads are placed on existing concrete, saw cut the 

existing concrete to the perimeter dimension of the new pad to a depth of ½ inch.  Break 
out the top ½ inch area of the existing concrete.  Add stubs of #4 rebar angled into the 
existing concrete at a depth of approximately 50 percent of the existing slab thickness.  
The top portion of the rebar stub shall extend into the new pad by approximately 50 
percent of its thickness.  Furnish one rebar stub per every two square feet of new pad.  
Chemically bond the new concrete to the existing concrete. 

 
3.03. PROVISIONS FOR ACCESS 
 

A. The contractor shall provide access panels and doors for all concealed equipment, valves, 
strainers, dampers, filters, controls, control devices, cleanouts, fire dampers, damper 
operators, traps,  and other devices requiring maintenance, service, adjustment, balancing 
or manual operation. 

 
B. Where access doors are necessary, furnish and install manufactured painted steel door 

assemblies consisting of hinged door, key locks, and frame designed for the particular 
wall or ceiling construction.  Properly locate each door. Door sizes shall be a 12 inches x 
12 inches for hand access, 18 inches x 18 inches for shoulder access and 24 inches x 24 
inches for full body access where required.  Review locations and sizes with Architect 
prior to fabrication.  Mark each access door within finished spaces with a small color 
coded and numbered tab.  Provide a chart or index for identification.  Provide U.L. 
approved and labeled access doors where installed in fire rated walls or ceilings.  Doors 
shall be Milcor Metal Access Doors as manufactured by Inland-Ryerson, Mifab, or 
approved equal. 

 
1. Acoustical or Cement Plaster:  Style B 
2. Hard Finish Plaster:  Style K or L 
3. Masonry or Dry Wall:  Style M 

 
C. Where access is by means of liftout ceiling tiles or panels, mark each ceiling grid using 

small color-coded and numbered tabs.  Provide a chart or index for identification.  Place 
markers within ceiling grid not on ceiling tiles. 
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D. Access panels, doors, etc. described herein shall be furnished under the section of 
specifications providing the particular service and to be turned over to the pertinent trade 
for installation.  Coordinate installation with installing contractor.  All access doors shall 
be painted in baked enamel finish to match ceiling or wall finish. 

 
E. Submit shop drawings indicating the proposed location of all access panels/doors.  

Access doors in finished spaces shall be coordinated with air devices, lighting and 
sprinklers to provide a neat and symmetrical appearance. 

 
3.04. PAINTING AND FINISHES 
 

A. Provide protective finishes on all materials and equipment.  Use coated or corrosion-
resistant materials, hardware and fittings throughout the work.  Paint bare, untreated 
ferrous surfaces with rust-inhibiting paint.  All exterior components including supports, 
hangers, nuts, bolts, washers, vibration isolators, etc. shall be stainless steel. 

 
B. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other 

finishes. 
 

C. Provide factory-applied finishes where specified.  Unless otherwise indicated factory-
applied paints shall be baked enamel with proper pretreatment. 

 
D. Protect all finishes and restore any finishes damaged as a result of work under Division 

23 to their original condition. 
 

E. The preceding requirements apply to all work, whether exposed or concealed. 
 

F. Remove all construction marking and writing from exposed equipment, ductwork, piping 
and building surfaces.  Do not paint manufacturer's labels or tags. 

 
G. All exposed ductwork, piping, equipment, etc. shall be painted.  Colors shall be as stated 

in this division or as selected by the Architect and conform to ANSI Standards. 
 

H. All exterior piping and vents shall be painted to match roof in color as selected by 
Architect. 

 
I. All exposed ductwork, piping, equipment, etc. in finished spaces shall be painted.  Colors 

shall be as selected by the Architect and conform to ANSI Standards. 
 

J. All exposed ductwork, piping, equipment, etc., in Mechanical Rooms, Penthouses, 
Mezzanines, and Storage where PVC jacketed shall not require painting.  Label and 
identify and color code as specified. 

 
3.05. CLEANING OF SYSTEMS 
 

A. Thoroughly clean systems after satisfactory completion of pressure tests and before 
permanently connecting fixtures, equipment, traps, strainers, and other accessory  items.  
Blow out and flush piping until interior surfaces are free of foreign matter. 

 
B. Flush piping in re-circulating water systems to remove cutting oil, excess pipe joint 
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compound, solder slag and other foreign materials.  Do not use system pumps until after 
cleaning and flushing has been accomplished to the satisfaction of the Engineer.  Employ 
chemical cleaners, including a non-foaming detergent, not harmful to system 
components.  After cleaning operation, final flushing and refilling, the residual alkalinity 
shall not exceed 300 parts per million.  Submit a certificate of completion to Engineer 
stating name of service company used. 

 
C. Maintain strainers in clean condition. 

 
D. Clean fans, ductwork, enclosures, flues, registers, grilles, and diffusers at completion of 

work. 
 

E. Install filters of equal efficiency to those specified in permanent air systems operated for 
temporary heating during construction. Replace with clean filters as specified prior to 
acceptance and after cleaning of system. 

 
F. Pay for labor and materials required to locate and remove obstructions from systems that 

are clogged with construction refuse after acceptance. Replace and repair work disturbed 
during removal of obstructions. 

 
G. Leave systems clean, and in complete running order. 
 
H. All HVAC piping/equipment strainers must be pulled and cleaned prior to substantial 

completion.  In addition six (6) months after substantial completion all HVAC 
piping/equipment strainers must be pulled and cleaned a second time.  Document and 
submit verification of strainer cleaning to Engineer, Owner, and Construction Manager. 

 
3.06. COLOR SELECTION 
 

A. Color of finishes shall be as selected by the Architect. 
 

B. Submit color of factory-finished equipment for acceptance prior to ordering. 
 
3.07. PROTECTION OF WORK 
 

A. Protect work, material and equipment from weather and construction operations before 
and after installation.  Properly store and handle all materials and equipment. 

 
B. Cover temporary openings in piping, ductwork, and equipment to prevent the entrance of 

water, dirt, debris, or other foreign matter.  Deliver pipes and tubes with factory applied 
end caps. 

 
C. Cover or otherwise protect all finishes. 

 
D. Replace damaged materials, devices, finishes and equipment. 

 
E. Protect stored pipes and tubes from moisture and dirt. Elevate above grade.  Do not 

exceed structural capacity of floor, where stored inside. 
 
3.08. OPERATION OF EQUIPMENT 
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A. Clean all systems and equipment prior to initial operation for testing, balancing, or other 

purposes.  Lubricate, adjust, and test all equipment in accordance with manufacturer's 
instructions.  Do not operate equipment unless all proper safety devices or controls are 
operational.  Provide all maintenance and service for equipment that is authorized for 
operation during construction. 

 
B. Where specified, or otherwise required, provide the services of the manufacturer's 

factory-trained servicemen or technicians to start up the equipment.  Where factory start-
up of equipment is not specified, provide field start-up by qualified technician. 

 
C. Submit factory start-up sheets or field start-ups sheets for all equipment prior to the 

commencement of testing and balancing work. Testing and balancing work shall not 
commence until start-up reports have been completed, reviewed by Engineer and 
forwarded to Testing and Balancing Agency. 

 
D. Do not use mechanical systems for temporary services or temporary conditioning during 

construction, unless approved by Owner in writing.  Refer to Division 01 Section 
"Temporary Facilities and Controls" for temporary heating/cooling during construction. 

 
E. Upon completion of work, clean and restore all equipment to new conditions; replace 

expendable items such as filters. 
 
3.09. DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

 
A. General:  Engage a videographer to record demonstration and training video recordings.  

Record each training module separately. 
 
1. At beginning of each training module, record each chart containing learning 

objective and lesson outline. 
 

B. Video Recording Format:  Provide high-quality color video recordings with menu 
navigation in format acceptable to Engineer 
 

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary 
to show area of demonstration and training.  Display continuous running time. 

 
D. Narration:  Describe scenes on video recording by audio narration by microphone while 

video recording is recorded.  Include description of items being viewed. 
 
E. Transcript: Provide a transcript of the narration.  Display images and running time 

captured from videotape opposite the corresponding narration segment. 
 

3.10. IDENTIFICATIONS, FLOW DIAGRAMS, ELECTRICAL DIAGRAMS AND OPERATING 
INSTRUCTIONS 

 
A. Contractor shall submit for approval schematic piping diagrams of each piping system 

installed in the building.  Diagrams shall indicate the location and the identification 
number of each valve in the particular system.  Following approval by all authorities, the 
diagrams shall be framed, mounted under safety glass and hung in each Mechanical 
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Room where directed.  Contractor shall deliver the tracing or sepia from which the 
diagrams were reproduced to the Owner. 

 
B. All valves shall be plainly tagged.  For any bypass valves, install sign indicating valve 

position as “Normally Open” or “Normally Closed” as required. 
 

C. All items of equipment, including motor starters, disconnects and ATC panels shall be 
furnished with white on black plastic permanent identification cards. Lettering shall be a 
minimum of ¼ inch high. Identification plates shall be secured, affixed to each piece of 
equipment, starters, disconnects, panels by screw or adhesive (tuff bond #TB2 or as 
approved equal). 

 
D. Provide six (6) copies of operating and maintenance instructions for all principal items of 

equipment furnished.  This material shall be bound as a volume of the Record and 
Information Booklet as hereinafter specified. 

 
E. All lines piping and ductwork installed under this contract shall be stenciled with 

direction of flow arrows and with stenciled letters naming each pipe and ductwork and 
service. Refer to Division 23 Section, “HVAC Piping, Fittings, Valves, Etc.” and 
Division 23 Section, “HVAC Air Distribution”.  Color-code all direction of flow arrows 
and labels.  In finished spaces omit labeling and direction of flow arrows.  Paint in color 
as selected by Architect. 

 
F. Submit list of wording, symbols, letter size, and color coding for mechanical 

identification. Submit samples of equipment identification cards, piping labels, ductwork 
labels, and valve tags to Engineer for review prior to installation. 

 
G. Provide at least 8 hours of straight time instruction to the operating personnel.  Time of 

instruction shall be designated by the Owner.  Additional instruction time for the 
automatic temperature control (ATC) system is specified in Division 23 Section, 
“Instrumentation & Controls of HVAC & Plumbing Systems”. 

 
H. Contractor shall demonstrate Sequences of Operation of all equipment in presence of 

Owner’s representative, Engineer, and ATC subcontractor. 
 
3.11. WALL AND FLOOR PENETRATION 
 

A. All penetrations of partitions, ceilings, roofs and floors by ducts, piping or conduit under 
Division 23 shall be sleeved, sealed, and caulked airtight for sound and air transfer 
control.  Penetrations of mechanical room partitions, ceilings, and floors shall be as 
specified in Division 23 Section, “Vibration Control for HVAC, Plumbing and Fire 
Protection Equipment”. 

 
B. All penetration of fire rated assemblies shall be sleeved, sealed, caulked and protected to 

maintain the rating of the wall, roof, or floor.  Fire Marshal approved U.L. assemblies 
shall be utilized.  See Division 07 Section, “Fire Protection, HVAC & Plumbing 
Penetration Firestopping”. 

 
C. Where piping extends through exterior walls or below grade, provide waterproof pipe 

penetration seals, as specified in another division of these specifications. 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

COMMON WORK RESULTS FOR HVAC              230500-22 

 
D. Provide pipe escutcheons and duct flanges for sleeved pipes and ducts in finished areas. 

 
E. Piping sleeves: 

 
1. Galvanized steel pipe, standard weight where pipes are exposed and roofs and 

concrete and masonry walls.  On exterior walls provide anchor flange welded to 
perimeter. 

 
2. Twenty-two (22) gauge galvanized steel elsewhere. 

 
F. Ductwork sleeves: 20 gauge galvanized steel. 
 

3.12. RECORD DRAWINGS 
 

A. Upon completion of the mechanical installations, the Contractor shall deliver to the 
Architect one complete set of prints of the mechanical contract drawings which shall be 
legibly marked in red pencil to show all changes and departures of the installation as 
compared with the original design.  They shall be suitable for use in preparation of 
Record Drawings. 

 
B. Contractor shall incorporate all sketches, addendums, value engineering, change orders, 

etc., into record drawings prior to delivering to Architect. 
 
3.13. WARRANTY 
 

A. Contractor's attention is directed to warranty obligations contained in the GENERAL 
CONDITIONS. 

 
B. The above shall not in any way void or abrogate equipment manufacturer's guarantee or 

warranty.  Certificates of equipment manufacturer’s warranties shall be included in the 
operations and maintenance manuals. 

 
C. The Contractor guarantees for a two year period from the time of final acceptance by the 

Owner. 
 

1. That the work contains no faulty or imperfect material or equipment or any 
imperfect, careless, or unskilled workmanship. 

 
2. That all work, equipment, machines, devices, etc. shall be adequate for the use to 

which they are intended, and shall operate with ordinary care and attention in a 
satisfactory and efficient manner. 

 
3. That the contractor will re-execute, correct, repair, or remove and replace with 

proper work, without cost to the Owner, any work found to be deficient.  The 
contractor shall also make good all damages caused to their work or materials in 
the process of complying with this section. 

 
4. That the entire work shall be water-tight and leak-proof. 
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3.14.  LUBRICATION 
 

A. All bearings, motors, and all equipment requiring lubrication shall be provided with 
accessible fittings for same.  Before turning over the equipment to the Owner, the 
Contractor shall fully lubricate each item of equipment, shall provide one year's supply of 
lubricant for each, and shall provide Owner with complete written lubricating 
instructions, together with diagram locating the points requiring lubrication.  Include this 
information in the Record and Information Booklet. 

 
B. In general, all motors and equipment shall be provided with grease lubricated roller or 

ball bearings with Alemite or equal accessible or extended grease fittings and drain plugs. 
 

3.15. OPERATIONS AND MAINTENANCE MANUALS 
 

A. The Contractor shall have prepared six (6) copies of the Record and Information Booklet 
and deliver these copies of the booklet to the Owner.  The booklet shall be as specified 
herein.  The booklet must be approved and will not be accepted as final until so stamped. 

 
B. The booklet shall be bound in a three-ring loose-leaf binder similar to National No. 3881 

with the following title lettered on the front:  Operations and Maintenance Manuals – 
Central Middle School Renovation - HVAC.  No sheets larger than 8-1/2 inches x 11 
inches shall be used, except sheets that are neatly folded to 8-1/2 inches x 11 inches and 
used as a pull-out.  Provide divider tabs and table of contents for organizing and 
separating information. 

 
C. Provide the following data in the booklet: 

 
1. As first entry, an approved letter indicating the starting/ending time of 

Contractor’s warranty period. 
2. Maintenance operation and lubrication instructions on each piece of equipment 

furnished. 
3. Complete catalog data on each piece of heating and air conditioning equipment 

furnished including approved shop drawing. 
4. Manufacturer's extended limited warranties. 
5. Chart form indicating frequency and type of routine maintenance for all 

mechanical equipment. The chart shall also indicate model number of equipment, 
location and service. 

6. Provide sales and authorized service representatives names, address, and phone 
numbers of all equipment and subcontractors. 

7. Provide supplier and subcontractor’s names, address, and phone number. 
8. Catalog data of all equipment, valves, etc. shall include wiring diagrams, parts 

list and assembly drawing. 
9. Provide and install in locations as directed by the Owner, valve charts including 

valve tag number, valve type, valve model number, valve manufacturer, style, 
service and location.  Each valve chart shall be enclosed in a durable polymer 
based frame with a cover safety glass.   

10. Copy of the approved balancing report including duct leakage data. 
11. ATC systems including as-built ATC drawings of systems including internal of 

all panels. 
12. Access panel charts with index illustrating the location and purpose of access 
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panels. 
13. Approved Health and Electrical Certificates. 
14. Start-up reports for equipment. 
15. Provide and install in locations as directed by Owner, filter charts, including filter 

type, size, model number, manufacturer, quantity and size for each filter utilized 
on the project. Filter charts shall be enclosed in a durable polymer based frame 
with a cover safety glass. 

16. Insert color graphic with embedded parameters for ATC system into record and 
information booklet.  

17. Filter charts indicating equipment served, size, and type of filter required. 
18. Documentation of strainer pulling and cleaning. 
 

D. Submit Record and Information Booklets prior to anticipated date of substantial 
completion for Engineer review and approval.  Substantial completion requires that 
Record and Information booklets be reviewed and approved. 

 
3.16. INSTALLATION AND COORDINATION DRAWINGS 
 

A. Prepare, submit, and use composite installation and coordination drawings to assure 
proper coordination and installation of work.  Drawings shall include, but not be limited, 
to the following: 

 
1. Complete Ductwork, Plumbing, Sprinkler and HVAC Piping Drawings showing 

coordination with lights, electrical equipment, HVAC equipment and structural 
amenities. 

 
B. Draw plans to a scale not less than 3/8-inch equals one foot.  Include plans, sections, and 

elevations of proposed work, showing all equipment, piping and ductwork in areas 
involved.  Fully dimension all work including lighting fixtures, conduits, pullboxes, 
panelboards, and other electrical work, walls, doors, ceilings, columns, beams, joists and 
other architectural and structural work. 

 
C. Identify all equipment and devices on wiring diagrams and schematics.  Where field 

connections are shown to factory-wired terminals, include manufacturer's literature 
showing internal wiring. 

 
D. Refer to Division 01 Section “Project Management and Coordination” for additional 

requirements related to coordination drawings. 
 
3.17. PIPING SYSTEMS TESTING 
 

A. The entire new HVAC piping systems shall be tested hydrostatically before insulation 
covering is applied and proven tight under the following gauge pressures for a duration of 
four (4) hours.  Testing to be witnessed by Owner's representative and documented in 
writing. 

 
SYSTEM TEST PRESSURE 
Heating Water Supply & Return Piping,   100 psi 
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SYSTEM TEST PRESSURE 
Refrigerant Piping 400 psig with Nitrogen 

 
B. Ductwork pressure testing shall be as specified in another division of these specifications. 

 
C. Testing and acceptance thereof shall be in accordance with local requirements and shall 

meet approval of authority having jurisdiction. Submit certificates and approved permits 
and insert one (1) copy in the Operations and Maintenance Manuals. 

 
D. Refrigerant piping shall be tested utilizing nitrogen per equipment manufacturer’s 

requirements. 
 
3.18. EQUIPMENT BY OTHERS 
 

A. This Contractor shall make all system connections required to equipment furnished and 
installed under other divisions or furnished by the Owner.  Connections shall be complete 
in all respects to render this equipment functional to its fullest intent. 

 
B. It shall be the responsibility of the supplier of this equipment to furnish complete 

instructions for connections.  Failure to do so will not relieve this contractor of any 
responsibility for improper equipment operation. 

 
3.19. ADDITIONAL FILTERS AND BELTS 
 

A. One complete set of additional filters and belts shall be turned over to the owner upon 
final acceptance of the building by the owner.  Provide correspondence to the Engineer 
(copy) documenting that additional filters and belts have been turned over to Owner. 

 
B. All filters and belts shall be tagged and identified for equipment served. Furnish filters in 

protection wrap. 
 
C. This provision applies to new equipment and existing AHU-8/EF-8. 

 
3.20. STRAINER CLEANING  

 
A. All equipment strainers must be pulled and cleaned at substantial completion.  Document 

in writing and via digital photographs that all strainers have been pulled and cleaned. 
 

B. One year after project substantial completion all strainers shall be pulled again and 
cleaned.  Document in writing and via digital photographs that all strainers were pulled 
and clean at the one year after project substantial completion data.  

 
C. Insert documentation that the strainers have been pulled and cleaned in the Record and 

Information Books. 
 
D. Re-purge hydronic systems of all air after strainers are pulled and cleaned. 
 

3.21. OUTAGES 
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A. Provide a minimum of fourteen (14) days notice to schedule outages.  The Contractor 
shall include in their bid outages and/or work in occupied areas to occur on weekends, 
holidays, or at night.  Coordinate and get approval of all outages with the Owner. 

 
B. Submit Outage Request form, attached at end of this Section, to Owner for approval. 

 
 

 
 
 

END OF SECTION 
 
 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

COMMON WORK RESULTS FOR HVAC              230500-27 

OUTAGE REQUEST 
 
 
DATE APPLIED:                                                      BY:                                  
 
DATE FOR OUTAGE:                                                      FIRM:                                 
 
START OUTAGE-TIME:                                                  DATE:                                     
 
END OUTAGE -- TIME:                                                   DATE:                                    
 
AREAS AND ROOMS:                                         

  FLOOR(S):                                         
 
   AREA(S):                                      
 
   ROOM(S):                                        
 
WORK TO BE PERFORMED:                                       
 
SYSTEM(S):                                                
 
                                                                                                                                                   
    
REQUEST APPROVED BY:                                        
     (FOREMAN OR OTHER PERSON IN CHARGE) 
 

 
 
(FOR OWNER’S USE ONLY): 
 
APPROVED:             
 
YES           NO         BY:                                                 DATE:                                  
 
DATE/TIME-AS REQUESTED:                                   OTHER :                                    
 
OWNER’S PRESENCE REQUIRED:         
  
 
YES:          NO:          NAME:                                         
 
POINT OF CONTACT:                                                                PHONE:                                       
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SECTION 230505 
 

HVAC  PIPING, FITTINGS AND VALVES 
 
PART 1. GENERAL 
 
1.01. SUMMARY 
 

A. The conditions of the contract and other general requirements apply to the work specified in 
this section.  All work under this section shall also be subject to the requirements of Division 
23 Section, Common Work Results for HVAC and Division 01, General Requirements. 

B. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02. SYSTEM DESCRIPTION CONDITIONS 
 

A. Provide all labor and materials necessary to furnish and install all piping systems on this 
project as herein specified and/or shown on the drawings.  Final connections to equipment 
furnished in other sections of the specifications shall be included under this section. 

 
B. All piping and insulation installed in ceiling plenums must be plenum rated and comply with 

NFPA and International Building Code (IBC). 
 

C. Where more than one piping system material is specified, ensure system components are 
compatible and joined to ensure the integrity of the system is not jeopardized.  Provide 
necessary joining fittings.  Ensure flanges, union, and couplings for servicing are 
consistently provided. 

 
D. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus 

connections. Do not use direct welded or threaded connections to valves, equipment or other 
apparatus. 

 
E. Use non-conducting dielectric connections whenever jointing dissimilar metals in open 

systems. 
 

F. Provide pipe hangers and supports in accordance with ASTM B31.9 and MSS SP69 unless 
indicated otherwise. 

 
G. Use spring loaded "silent" check valves on discharge of all pumps. 

 
H. Use 3/4 inch (20 mm) ball valves with cap and chain for drains at main shut-off valves, low 

points of piping, bases of vertical risers, and at equipment.  Pipe to nearest floor drain. 
 

I. At all runout piping serving equipment, use swing joints with elbows to prevent excessive 
movement of piping due to expansion. 

 
1.03. QUALITY ASSURANCE 
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A. Valves: Manufacturer's name and pressure rating marked on valve body. 
 

B. Welding Materials and Procedures: Conform to ASME Code and applicable state labor 
regulation. Provide certificate of compliance from authority having jurisdiction indicating 
approval of welders. 

 
C. Welders Certification: In accordance with ASME Section 9. 

 
D. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single 

manufacturer.  Grooving tools shall be of the same manufacturer as the grooved components. 
 

1. All castings used for coupling housings, fittings, and valve bodies shall be date 
stamped for quality assurance and traceability. 

 
E. Maintain one copy of each document on site. 

 
1.04. DELIVERY, STORAGE AND HANDLING 
 

A. Deliver, store, protect and handle products to site under as hereinbefore specified. 
 

B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 
 

C. Provide temporary protective coating on cast iron and steel valves. 
 

D. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

 
E. Protect piping systems from entry of foreign materials by temporary covers, completing 

sections of the work, and isolating parts of completed systems. 
 
1.05. ENVIRONMENTAL REQUIREMENTS 
 

A. Do not install underground piping when bedding is wet or frozen. 
 
1.06. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section affected 
by alternates. 
 

PART 2. PRODUCTS 
 
2.01. PIPE MATERIALS 
 

A. All materials, unless otherwise specified, shall be new and of the best quality of their 
respective kinds, and shall conform to the requirements and ordinances of local, state and 
insurance authorities having jurisdiction.   

 
1. Heating Water Supply & Return Piping, (Inside of Building): 
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a). Pipe:  Schedule 40 Black steel pipe, ASTM A53   
1-1/2 inch and smaller - Type F, ASTM A53 steel (CW) with threaded joints 

     
2 inch and larger - Grade B, Type E, ASTM A53 steel (ERW) with welded, 
flanged or grooved joints. 

 
b). Fittings & Joints:  2-1/2 inches & larger, schedule 40 wrought steel ASTM 

A234 Grade WPB or Std. B16.9 long radius welding; factory-fabricated 
from ASTM A53 pipe; or ASTM A536 ductile iron; 2 inches & smaller 125 
lb. std. cast iron screwed, ASTM Standard B16.4; or Vic-Press precision, 
cold drawn, stainless steel with elastomer O-ring seals.  Joints shall be 
threaded or AWS D1.1 welded.  Victaulic or approved equal grooved joints 
shall be acceptable. 

 
c). Flanges:  Wrought steel Class 150 welding neck. ASTM Standard B16.5. 

 
d). Grooved Joint Couplings:  MI or Two ductile iron housings, pressure 

responsive elastomer gasket, and ASTM A449 zinc electroplated steel bolts 
and nuts.  Couplings shall comply with ASTM F1476 Standard 
Specification for the Performance of Gasketed Mechanical Couplings for 
Use in Piping Applications.   

 
i. Rigid Type:  Coupling housings shall be cast with offsetting, angle-

pattern bolt pads to provide joint rigidity and support and hanging 
in accordance with ASNI B31.1 and B31.9. 
 
a. Victaulic Style 107H, Installation-Ready or approved 

equal, for direct stab installation without field disassembly, 
with grade EHP gasket, suitable for water service to +250 
degrees F. 

b. Victaulic Style 07 “Zero-Flex” or approved equal. 
 

ii. Flexible Type:  For use in locations where vibration attenuation and 
stress relief are required, and for the elimination of flexible 
connectors.  Victaulic Installation-Ready Style 177 or Style 77, or 
approved equal. 

iii. 14” and Larger:  AGS Series, with lead-in chamfer on housing key 
and wide width FlushSeal gasket.  Victaulic Style W07 (rigid) and 
Style W77 (flexible), or approved equal. 

iv. Flange adapters shall be suitable for direct connection to ANSI 
Class 125 or 150 flanged components.  Victaulic Style 741/W741, 
or approved equal. 

v. Rolled form grooves only.  Cut grooves are prohibited. 
vi. Verify gasket compatibility on Chemical Treatment piping. 

 
e). Gate Valves:  2-1/2 inches & larger - IBBM, 150 lb.  OS&Y grooved end  

or flanged; 2 inches & smaller -  150 lb. Bronze body bronze trim.  Basis of 
Design:  Victaulic Series 771V or approved equal. 
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For valves 4 inch and larger located in mechanical equipment spaces 10 
feet-0 inch or greater above finished floor, valve shall have chain wheel 
operators with chains extending to within 6 feet-0 inch above finished floor. 
 Chain wheels and guides shall be galvanized. 

 
f). Ball Valves:  Shut-off valves 2 inches and smaller shall be ball valves. Ball 

valves shall be 150 lbs, brass or bronze body, standard port, 2 piece body, 
TFE seats with bronze trim.  Ball valves shall be VicPress end, threaded end 
or solder end as required to accommodate piping.  Ball valves shall be as 
manufactured by Victaulic, Conbraco, Crane, Apollo, Nibco, Watts or 
engineer approved equal. 

 
g). Globe Valves:   2-1/2 inches & larger – IBBM 125 lb.std. flanged,  with No. 

1 disc; 2 inches & smaller -  bronze 150 lb.std. screw ends, with #1 disc. 
 

h). Check Valves:   2-1/2 inches & larger – IBBM or stainless steel trim, 125 
lb.std. grooved end or flanged spring-assisted swing check suitable for 
vertical or horizontal installation, with metal disc; 2 inch & smaller - 125 lb. 
std. screwed.  Provide "silent" spring loaded check valves at all pump 
discharges.  Victaulic Series 716/W715 or approved equal. 

 
i). Balancing Valves:  Victaulic Series 377/365, DeZurik Series 100, Fig. 118 

or approved equal, ductile iron or cast iron construction, stainless steel 
bearings, nickel seats (3 inches and larger) non-lubricated, eccentric plug 
with EPDM, chlorobutyl rubber or Bunz-N resilient faced plugs suitable for 
230 degrees F, semi-steel screwed with fig. 159, removable lever and open. 
nut for valves 3 inches and smaller.  For valves 4-inch and larger, provide 
gear operators and grooved ends or flanged connections.  All valves shall 
have adjustable memory stop.   

 
j). Butterfly Valves:  Victaulic Vic300 MasterSeal/ AGS-Vic300, DeZurik, 

high performance or Keystone K-Loc, type with infinite position lever (for 
3-inches and smaller) and pressure-responsive seat or double seat type and 
memory stop.  Provide gear operator on valves 4-inches and larger.   

 
i. Valve stem shall be stainless steel, and shall be offset from the disc 

centerline to provide complete 360 degree circumferential seating. 
 

ii. Valve shall be rated to +250 deg F in sizes through 12-inches. 
 

iii. Seat shall be elastomer, of a grade suitable for the intended service. 
 The seat shall be pressure responsive in sizes through 12 inches. 

 
 

iv. For valves 4 inches and larger located 10 feet-0 inches or more 
above finished floor shall be provided with chain operators with 
chains extending to within 6 feet-0 inches above finished floor.  
Chain wheel and guide shall be galvanized. 
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k). Coil-Hook-up Connections:  Victaulic Koil-Kits Series 799 or 79V or 
approved equal may be used at coil connections.  The kit shall include a 
autoflow balancing valve, Series 78Y Strainer-Ball, Series 78U Union-Port 
fitting, with Series 78T ball valve and required coil hoses.  A Style 793 
and/or 794 differential pressure controller shall be provided as required.  A 
meter shall be provided by the valve manufacturer that shall remain with the 
building owner after commissioning. 

 
l). Extended Valve Stems: Provide and install round collar type extended 

valve stems on all valves installed in insulated piping. Valve stem and collar 
shall be selected to suit insulation thickness and maintain valve handles 
outside of insulation. 

 
m). Alternate:  

 
i. At contractors option all HVAC water supply and return lines may 

be copper type L (ASTM Std. B88) with wrought copper fittings 
(ASTM Std. B 16.22) with brazed or 95-5 silver solder joints lead 
and antimony based solders are prohibited and all bronze valves 
may be used on piping 2 inches and less in size. 

ii. At Contractors option, Pro Press with mechanical fittings may be 
utilized. 

 
2. Refrigeration Piping:   

 
a). Concealed:  Tube Size ¾ -inch & Smaller: 

 
ASTM B280, copper tube; Type ACR, soft annealed temper fittings; cast 
copper-alloy fittings for flared copper tubes; flared joints. Fittings shall be 
ASME B16.22, wrought copper.  Joints shall be bronzed, AWS A5.8, 
BCUP silver/phosphorous/copper alloy with melting range 1190 to 1480 
degrees F. 

 
b). Concealed:  Tube Size 7/8 inch through 4-1/8inches:  

 
Copper tube, Type ACR, soft annealed temper; wrought-copper, solder-
joint fittings; solder joints. 

 
c). Exposed:  Tube Size ¾ Inch and Smaller: 

 
Copper pipe, Type ASTM B88, Type K with brazed wrought-copper 
fittings conforming to ASME B16.22.  Filler metal shall be brazing type 
conform to AWS A5.8. 
 

d). Exposed:  Tube Sizes 7/8 Inch and Larger: 
 
Copper pipe, Type ASTM B88, Type K with brazed wrought-copper 
fittings conforming to ASME B16-22.  Filler metal shall be brazing type 
conforming to AWS A5.8. 
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e). Soldered Joints: Solder joints using silver-lead solder, ASTM B 32, Grade 

96 TS. 
 

f). Brazed Joints: Braze joints using American Welding Society (AWS) 
classification BCuP-4 for brazing filler metal. 

 
g). Flexible connectors:  500-psig (3450-kPa) minimum operating pressure; 

stainless-steel core and high-tensile stainless-steel-braid covering; 
dehydrated, pressure tested, minimum 7 inches (180 mm) long. 

 
h). Diaphragm Packless Valves:  

500-psig (3450-kPa) working pressure and 275 degrees Fahrenheit (135 
degrees C) working temperature; globe design with straight-through or 
angle pattern; forged-brass or bronze body and bonnet, phosphor bronze 
and stainless-steel diaphragms, rising stem and handwheel, stainless-steel 
spring, nylon seat disc, and with solder-end connections. 

 
i). Packed-Angle Valves: 500-psig (3450-kPa) working pressure and 275 

degrees Fahrenheit (135 degrees C) working temperature; forged-brass or 
bronze body, forged-brass seal caps with copper gasket, back seating, rising 
stem and seat, molded stem packing, and with solder-end connections. 

 
j). Check Valves: Smaller than NPS 1 (DN 25):  400-psig (2760-kPa) 

operating pressure and 285 degrees Fahrenheit (141 deg Celsius) operating 
temperature; cast-brass body, with removable piston, 
polytetrafluoroethylene seat, and stainless-steel spring; globe design.  Valve 
shall be straight-through pattern, with solder-end connections. 

 
k). Check Valves: NPS 1 (DN 25) and Larger:  400-psig (2760-kPa) operating 

pressure and 285 degrees Fahrenheit (141 deg Celsius) operating 
temperature; cast-bronze body, with cast-bronze or forged-brass bolted 
bonnet; floating piston with mechanically retained polytetrafluoroethylene 
seat disc.  Valve shall be straight-through or angle pattern, with solder-end 
connections. 

 
l). Service Valves:  500-psig (3450-kPa) pressure rating; forged-brass 

body with copper stubs, brass caps, removable valve core, integral ball 
check valve, and with solder-end connections. 

 
3. Cooling Coil A/C Condensate Drain and Floor Drain Piping that is Collecting A/C 

Condensate Piping: 
 

a). Pipe & Fittings: All A/C condensate drain piping, including floor drain 
piping that is collecting A/C condensate, shall be constructed of Type L 
copper tubing, with sweat fittings made with 95-5 solder.  Washout plugs 
(cleanouts) shall be strategically located to allow periodic flush out of 
system.  At a minimum, provide washout plugs at equipment connections 
and at direction changes of 90 degrees F or greater. 
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B. Steel pipe shall be similar and equal to National Tube Company, Grinnell, Republic, or 

Bethlehem black or zinc-coated (galvanized) as hereinafter specified.  Pipe shall be free from 
all defects which may affect the durability for the intended use.  Each length of pipe shall be 
stamped with the manufacturer's name. 

 
C. Copper pipe shall be Revere, Anaconda or Chase with approved solder fittings. 

 
D. Welding fittings for steel pipe shall meet the requirements of ASTM Standard A-23 and shall 

be standard catalog products.  Fittings fabricated by metering and notching pipe will not be 
accepted. 

 
2.02. PIPE HANGERS 
 

A. All hangers for metallic piping shall be adjustable, wrought clevis type, or adjustable 
malleable split ring swivel type, having rods with machine threads.  Hangers shall be 
Grinnell Company's Figure 260 for pipe ¾-inch and larger, and Figure 65 for pipe 2-inches 
and smaller, or approved equal.  Adjustable pipe stanchion with U-bolt shall be Grinnell 
Company's Figure 191.  Pipe roller supports shall be Grinnell's Figure 181 or Figure 271.  
Exterior pipe hangers shall be galvanized or stainless steel construction.  For copper piping 
in direct contact with the hanger, hanger construction shall be copper coated to prevent 
contact of dissimilar metals similar to Grinnell's Figure CT-65.  Hanger spacing and rod sizes 
for steel and copper pipe shall not be less than the following: 

 
 
NOMINAL PIPE 
SIZE IN 

 
STD. STEEL PIPE MAXIMUM SPAN 

FT. COPPER TUBE 

 
MINIMUM ROD 
DIAMETER INCHES 
OF ASTM A36 
STEEL THREADED 
RODS 

 
3/4 & 1 

 
6 5 

 
3/8 

 
1 -  ½   

 
6 8 

 
3/8 

 
2 

 
8 8 

 
3/8 

 
2 – ½   

 
10 9 

 
 ½   

 
3 

 
12 10 

 
½   

 
4 

 
14 12 

 
5/8 

 
5 

 
14 12 

 
5/8 

 
6 

 
16 14 

 
3/4 

 
8 

 
18 16 

 
7/8 

 
10 

 
20 18 

 
7/8 

 
12 

 
20 18 

 
7/8 
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B. Anchors, guides, and roller supports shall be installed in accordance with the contract 

drawings and manufacturer's recommendations to provide pipe support and control pipe 
movement for all piping systems. Anchors and guides shall be securely attached to the pipe 
support structure.  Submit shop drawing for proposed pipe support structure for guides and 
anchors for approval of the Structural Engineer.  Pipe alignment guides shall be Fig. 255 
Grinnell, or as approved equal.  Guides shall be sized to accommodate the pipe with 
insulation.  Guides shall be steel factory, fabricated, with bolted two section outer cylinder 
and base for alignment of piping and two section guiding spider for bolting to pipe. 

 
C. Hangers for pipe sizes ½ to 1 ½ inch (13 to 38 mm): Carbon steel, adjustable swivel, split 

ring. 
 

D. Hangers for cold pipe sizes 2 inches (50 mm) and over: Carbon steel, adjustable, clevis. 
 

E. Hangers for cold pipe sizes 2 to 4 inches (50 to 100 mm): Carbon steel, adjustable, clevis. 
 

F. Multiple or Trapeze hangers: Steel channels with welded spacers and hanger rods. 
 

G. Vertical Support: Steel riser clamp. 
 

H. Floor support for cold pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, 
and concrete pier or steel support. 

 
I. Copper pipe support: Carbon steel ring, adjustable, copper plated. 

 
J. Hanger rods: Mild steel threaded both ends, threaded one end, or continuous threaded. 

 
K. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded 

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; 
size inserts to suit threaded hanger rods. 

 
2.03. VALVES 
 

A. Provide parts list and assembly drawings (exploded view) for all valves in shop drawing 
submittals.  Provide valves of the same type by the same manufacturer.   

 
B. Triple Duty Valve Assembly: Assembly shall consist of a Victaulic Master Seal or approved 

equal butterfly valve with memory stop and a Series 779 Venturi-Check, rated for water 
service to 230 degrees Fahrenheit (110 degrees Celsius) and pressures to 300 psig (2065-
kPa). 

 
1. For 14” through 24” sizes, Victaulic AGS-Vic300 or approved equal butterfly valve 

with Series W715 AGS check valve, rated for pressures to 230 psig (1575-kPa). 
 

2.04. AUTOMATIC FLOW CONTROL VALVES 
 

A. Automatic flow control valves shall be provided and installed where indicated.  Units shall 
be factory set to maintain constant flow with plus or minus 5 percent over system pressure 
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fluctuations, and equipped with a readout kit including flow meter, probes, hoses, flow 
charts, and carrying case. Each valve shall have an identification tag attached by chain and 
be factory marked with the zone identification, valve number and flow rate.  Valves shall be 
line size and shall be Model AC or WU as manufactured by Flow Design, Inc., Griswald 
Controls, Bell & Gossett, or approved equal. 

 
B. Valves shall be selected for 2 - 32 psig flow range.  Furnish valves with extended valve 

handle, stem extender, ball valve, flow regulator and unions. 
 

C. Design: 
 

1. The GPM for the automatic flow control valves shall be factory set and shall 
automatically limit the rate of flow to within 5% of the specified GPM over at least 
95 percent of the control range. 

 
2. For ½ -inch – 2-inches, the flow cartridge shall be removable from the Y-body 

housing without the use of special tools to provide access for regulator change-out, 
inspection and cleaning without breaking the main piping.  (Access shall be similar 
to that provided for removal of a Y-strainer screen). 

 
3. Pump Head Requirements: the permanent pressure loss added to the pump head 

shall not exceed seven feet. 
 

4. Each valve shall have two P/T ports. 
 

5. All automatic flow control devices shall be supplied by a single source and certified 
flow tests, witnessed by a professional engineer, shall be available. 

 
6. Five-year product warranty and free first-year cartridge exchange, up to 10 percent. 
 

D. Construction: 
 

1. The internal wear surfaces of the valve cartridge shall be stainless steel. 
 

2. The internal flow cartridge body shall have machined threads so the spring free 
height may be compensated for without the use of fixed shims. A crimped sheet 
metal design is not acceptable. 

 
3. The internal flow cartridge shall be permanently marked with the GPM and spring 

range. 
 

4. For ½-inch through 2-inch pipe sizes: An assembly shall consist of a brass Y-type 
body, integral brass-body ball valve and "O" ring type union; Flow Design Model 
AC or approved equal. 

 
5. For 2  ½-inches and larger flanged connections: Ductile-iron body suitable for 

mounting wafer style between standard 150# or 300# flanges.  The long flange bolts 
and nuts shall be provided with each control valve. Flow Design Model WS or 
approved equal. 
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6. All valves shall be factory leak tested at 100 psig air under water. 

 
E. Minimum ratings: 

 
1. ½-inch through 2-inch pipe size: 400 PSIG at 250 degrees Fahrenheit. 

 
2. 2 ½ -inch through 14-inch pipe size: 600 PSIG at 250 degrees Fahrenheit. 

 
3. 16-inch through 30 -inch pipe size: 250 PSIG at 250 degrees Fahrenheit. 

 
F. Flow Verification 

 
1. The differential pressure across the Automatic Flow Control Valve shall be 

measured for flow verification and to determine the amount of system over heading 
or under pumping. 

 
2.05. STRAINERS 
 

A. Strainers shall be of the basket or "Y" type and shall be heavy and durable, constructed of 
ductile iron to ASTM A536 or the best grade gray iron with the bottoms drilled and plugged. 
 Bodies shall have arrows clearly cast on the sides to show flow direction.  Strainers shall be 
equipped with easily removable covers and brass sediment baskets made of stainless steel or 
brass not less than #22 gauge in thickness.  Total area of basket perforations shall be not less 
than four times the cross section of the entering pipe.  Flow shall be into basket, and then out 
through the perforations.  Strainers shall be suitable for water or the intended fluid.  Strainers 
2 inches and smaller shall have threaded or solder ends, 2 inches and larger shall have 
flanged ends.  

 
B. Strainer screens shall be stainless steel with perforations and shall be 1/16-inch for pipe sizes 

5 inches and less, 1/8-inch (40 percent open area) perforations for pipe sizes 6-inch and 
greater.  

 
C. Provide valved and capped (with chain) blowdowns in each strainer.  Blowdown valves shall 

be Appolo 78-100/200 series or as approved equal. 
 

D. Strainers shall be manufactured by Victaulic Style 732/W732, Watts, Mueller, Armstrong, 
Yarway, Spirax/Sarco or as approved equal. 

 
2.06. UNIONS, FLANGES, AND COUPLINGS 
 

A. Unions in steel pipe 2-inches and smaller shall be malleable iron with brass inserted seats 
designed for a working pressure of 150 psig. 

 
B. Unions in copper pipe 2-inches and smaller shall be sweat fittings with bronze seats designed 

for a working pressure of 125 psig. 
 

C. Unions in stainless steel pipe 2-inches and smaller shall be hexagonal threaded type stainless 
steel unions, with VicPress ends.  Basis of Design:  Victaulic Style P584. 
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D. Flanges for steel pipe over 2 inches shall be 150 psig, forged steel, slip on. Gaskets shall be 

1/16 inch thick pre-formed neoprene. 
 

E. Flanges for copper pipe over 2 inches shall be bronze. Gaskets shall be 1/16 inch thick 
preformed neoprene. 

 
2.07. MANUAL AIR VENTS 
 

A. Manual air vents shall be similar to the hereinafter specified gauge valves.  Provide 1/4-inch 
size on ¾-inch pipe and smaller, ½ -inch size on 1-inch pipe and larger.  Install at all high 
points of piping.  Valves shall be Crane No. 88, or as approved equal, with threaded ends, 
bronze body, bronze or brass bonnet and bronze stem. 

 
2.08. THERMOMETERS 
 

A. Unless otherwise indicated, thermometers shall be ASTM E1, in a glass type, organic filled, 
9-inch scale size, corrosion-resistant metal case, with "any-angle" mounting with positive 
locking device.  Trerice Industrial Thermometers, Weksler Instruments, Ernst Gage Co., 
Miljoco, or approved equal.  Insertion stem length shall suite the pipe size and configuration. 
 Thermometer wells shall be brass with brass union hubs in copper and in ferrous piping.  
Where piping is insulated or otherwise covered, use wells with lagging extension.  Where 
wells are installed in pipe tees at turns, increase pipe size so that well does not restrict flow. 
Accuracy shall be 2 percent. 

 
B. Unless otherwise indicated, thermometer ranges shall be as follows: 

 
1. Heating Water: 30 degrees Fahrenheit to 240 degrees Fahrenheit, 2 degrees 

Fahrenheit Division. 
 

C. Provide heat conducting compound in wells. 
 
D. At Contractor's option, light powered thermometers may be utilized in lieu of organic filled 

thermometers. 
 
2.9. PRESSURE GAUGES 
 

A. Unless otherwise indicated, pressure gauges shall be the bronze bourdon tube type, 4-1/2-
inch dial, stem mounting, cast aluminum adjustable pointer, 1 percent accuracy over middle 
half of scale range, 1-1/2 percent over balance:  Trerice Model 600C; Weksler Instruments, 
Ernst Gage Co., Miljoco, or as approved equal. 

 
B. Gauges shall have pressure, vacuum, compound, or retard ranges as required, select ranges 

so that the normal readings are at the approximate midpoint and maximum system pressures 
do not exceed full scale. 

 
C. Furnish and install a gauge valve at each pressure gauge.  Gauge valves shall be Crane 

Model No. 88, Needle Valve, Ernst Gage Co. FLG 200, Wexler Instrument Corp. Type 
BBV4, or approved equal, rated for pressure intended. 
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D. Gauge connections for pressure gauges, thermometers, or control instruments shall be made 

using tee fittings, except that gauge connections up to 1-inch size in steel may be using 
threaded extra heavy pipe couplings welded directly to the main, provided that the main is at 
least 2-inch size for 2-inch connections, 3-inch size for 3/4-inch connections, and 4-inch size 
for 1-inch connections.  Minimum gauge connection shall be 2-inch ips. 

 
E. Provide snubbers on all gauges.  Snubbers shall be No. 872 by Trerice, RS1/RS6 by Wexler 

Instruments, Miljoco or as approved equal. 
 
2.10. ESCUTCHEONS 
 

A. Provide chromium plated escutcheons properly fitted and secured with set screws on all 
exposed piping which passes through walls, floors or ceilings of finished spaces. 

 
B. All escutcheon plates shall be chrome plated spun brass of plain pattern, and shall be set tight 

on the pipe and to the building surface.  Plastic escutcheon plates will not be accepted. 
 
2.11. DIELECTRIC CONNECTIONS: 
 

A. Furnish and install electrically insulated dielectric waterway fittings, unions or flanges, as 
manufactured by Victaulic Company Style 47, EPCO Sales, Inc., or approved equal at the 
following locations: 

 
1. Where steel piping systems join copper piping. 

 
2. Where copper tube connects to domestic water storage tanks, water heaters, 

expansion tanks, and other steel vessels. 
 

3. Avoid the installation of steel nipples, cast iron or steel valves and specialties, or 
other ferrous components in predominately copper piping systems.  Where such 
installation is necessary, isolate the component with dielectric connections.  Do not 
mix steel pipe and copper tube in the same run of pipe or in the same section of a 
piping system. 

 
2.12. SLEEVES 
 

A. Sleeves shall be provided around all pipes through walls, floors, ceilings, partitions, roof 
structure members or other building parts.  Sleeves shall be standard weight galvanized iron 
pipe two sizes larger than the pipe or insulation so that pipe or insulation shall pass through 
masonry or concrete walls or floors.  Provide 20 gauge galvanized steel sheet or galvanized 
pipe sleeves for all piping passing through frame walls. 

 
B. Sleeves through floors shall be flush with the floor except for sleeves passing through 

Equipment Rooms which shall extend ¾-inch above the floor.   Refer to Division 23 Section, 
Vibration Controls for HVAC, Plumbing and Fire Protection Equipment for mechanical 
equipment room penetrations additional requirements.  Space between the pipe and sleeve 
shall be caulked.  Escutcheon plates shall be constructed to conceal the ends of sleeves.  
Each trade shall be responsible for drilling existing floors and walls for necessary sleeve 
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holes.  Drilling methods and tools shall be as hereinbefore specified. 
 

C. Sleeves through walls and floors shall be sealed with a waterproof caulking compound. 
 

D. Firestop at sleeves that penetrate smoke barriers smoke partitions and/or rated walls/floors. 
 
PART 3. EXECUTION 
 
3.01. GENERAL PIPING INSTALLATION REQUIREMENTS 
 

A. All pipes shall be cut accurately to measurements established at the building, and shall be 
worked into place without springing or forcing, properly clearing all windows, doors and 
other openings.  Excessive cutting or other weakening of the building structure to facilitate 
piping installation will not be permitted.  All pipes shall be so installed as to permit free 
expansion and contraction without causing damage.  All horizontal mains shall pitch down in 
the direction of flow with a grade of not less than 1 inch in 40 feet.  All open ends of pipe 
lines, equipment, etc., shall be properly capped or plugged during installation to keep dirt or 
other foreign material out of the system.  All pipes shall be run parallel with the lines of the 
building and as close to walls, columns and ceilings as may be practical, with proper pitch.  
All piping shall be arranged so as not to interfere with removal of other equipment on 
devices not to block access to doors, windows, manholes, or other access openings.  Flanges 
or unions, as applicable for the type of piping specified, shall be provided in the piping at 
connections to all items of equipment, coils, etc., and installed so that there will be no 
interference with the installation of the equipment, ducts, etc.  All valves and specialties shall 
be placed to permit easy operation and access and all valves shall be regulated, packed and 
glands adjusted at the completion of the work before final acceptance.  All piping shall be 
installed so as to avoid air or liquid pockets throughout the work.  Ends of pipe shall be 
reamed so as to remove all burrs. 

 
B. All piping shall be graded to convey entrained air to high points where automatic air vents 

shall be provided.  The size of supply and return pipes for each piece of equipment shall in 
no case be smaller than the outlets in the equipment. 

 
C. All piping shall be run to provide a minimum clearance of 2-inches between finished 

covering on such piping and all adjacent work.  Group piping wherever practical at common 
elevations. 

 
D. All valves, strainers, caps, and other fittings shall be readily accessible. 

 
E. Drain valves with hose connections shall be provided at low points for drainage of piping 

systems.  Blow down valves shall be provided at the ends of all mains and branches so as to 
properly clean by blowing down the lines throughout in the direction of normal flow. 

 
F. All branches from water mains shall be taken from the top of the supply mains at an angle of 

forty-five (45) degrees above the horizontal, unless otherwise directed.  Branches feeding 
down shall be taken from the side or bottom of the main on water mains only.  All 
connections shall be carefully made to insure unrestricted circulation, eliminate air pockets 
or trapped condensate, and permit the complete drainage of the system. 
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G. Cutoff valves shall be provided on each branch line from the mains on all heating/air 
conditioning lines. 

 
H. Shut-off valves shall be installed at the inlet and outlet of each coil and piece of equipment to 

permit isolation for maintenance and repair.  Units having multiple coils shall have separate 
valves for each coil. 

 
I. Balancing valves shall be installed in all heating/air conditioning water branches and at all 

pumps, and where indicated on the drawings. 
 

J. Unions shall be installed on all bypasses, ahead of all traps, at all connections to equipment, 
where shown on drawings or where required to facilitate removal of equipment whether 
shown or not. 
 

K. Spring clamp plates (escutcheons) shall be provided where pipes are exposed in the building 
and run through walls, floors, or ceilings.  Plates shall be chrome plated spun brass of plain 
pattern, and shall be set tight on the pipe and to the building surface. 

 
L. If the size of any piping is not clearly evident in the drawings, the Contractor shall request 

instructions for the Engineer as to the proper sizing.  Any changes resulting from the 
Contractor's failure to request clarification shall be at his expense.  Where pipe size 
discrepancies or conflicts exist in the drawings, the larger pipe size shall govern. 

 
M. Approved expansion loops shall be provided to permit free expansion and contraction of  all 

piping systems. 
 

N. Install all valves with stem upright or horizontal, not inverted. 
 

O. Where pipe support members are welded to structural building framing, scrape, brush clean, 
weld and apply one coat of zinc rich primer.  

 
P. Provide clearance for installation of insulation and access to valves and fittings. 

 
Q. Protect piping systems from entry of foreign materials by temporary covers, completing 

sections of the work, and isolating parts of completed system. 
 

R. All water containing pipes shall be routed clear of combustion air dampers and louvers to 
prevent freezing condition when dampers are open. 

 
S. Provide manual air vents at top of piping systems. 

 
3.02. THERMOMETER AND PRESSURE GAGE INSTALLATION REQUIREMENTS. 
 

A. Install thermometers and adjust vertical and tilted positions. 
 

B. Install separable sockets in vertical position in piping tees where fixed thermometers are 
indicated. 

 
1. Install with socket extending to one-third diameter of pipe. 
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2. Fill sockets with oil or graphite and secure caps. 

 
C. Install pressure gages in piping tees with pressure-gage valve located on a pipe at most 

readable location. 
 

D. Adjust faces of thermometer and gages to proper angle for best visibility. 
 

E. Clean windows of thermometer and gages and clean factory-finished surfaces.  Replace 
cracked and broken window, and repair scratched and marred surfaces with manufacturer's 
touch up paint. 

 
3.03. VALVE INSTALLATION REQUIREMENTS 
 

A. Examine piping system for compliance with requirements for installation tolerances and 
other conditions affecting performance of valves.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

 
B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping 
and handling. 

 
C. Operate valves from fully open to fully closed positions.  Examine guides and seats made 

accessible by such operation. 
 

D. Examine threads on valve and mating pipe for form and cleanliness. 
 

E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for 
proper size, length, and material.  Check gasket material for proper size, material 
composition suitable for service, and freedom from defects and damage. 

 
F. Do not attempt to repair defective valves; replace with new valves. 

 
G. Install valves as indicated, according to manufacturer's written instructions. 

 
H. Piping installation requirements are specified in other Division 23 Sections.  Drawings 

indicate the general arrangement of piping, fittings, and specialties. 
 

I. Install valves with unions or flanges at each piece of equipment arranged to allow servicing, 
maintenance, and equipment removal without system shutdown. 

 
J. Locate valves for easy access and provide separate support where necessary. 

 
K. Install valves in horizontal piping with stem at or above the center of the pipe. 

 
L. Install valves in a position to allow full stem movement. 

 
M. Adjust or replace packing after piping systems have been tested and put into service, but 

before final adjusting and balancing. Replace valves if leak persists. 
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3.04. AUTOFLOW CONTROL VALVE INSTALLATION 
 

A. Install automatic flow control valves on the return lines of coils as indicated on the contract 
drawings.   A balancing valve on supply side is not acceptable. 

 
B. The standard ports and handles shall clear 1-inch thick insulation.  Provide handle and port 

extensions for all insulation over 1-inch thick.    
 

C. Install, on the supply side of coils, a Y-strainer (40 mesh, 2 GPM or less; 20 mesh, above 2 
GPM) with brass blow down valve with ¾-inch hose-end connection with cap. Inline 
(basket) strainer is not acceptable. 

 
D. Where installed in piping with a vapor barrier, field insulate valve body to prevent surface 

condensation. 
 
3.05. REFRIGERANT PIPING AND ACCESSORIES INSTALLATION REQUIREMENTS 
 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems; indicated locations and arrangements were used to size pipe and calculate 
friction loss, expansion, pump sizing, and other design considerations.  Install piping as 
indicated unless deviations to layout are approved on Shop Drawings. 
 

B. Install refrigerant piping according to ASHRAE 15. 
 
C. Install piping in concealed locations unless otherwise indicated and except in equipment 

rooms and service areas. 
 
D. Install piping indicated to be exposed and piping in equipment rooms and service areas at 

right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically 
indicated otherwise.  All exposed piping shall be hard copper tubing with brazed joints.  
Refer to Architectural Contract Documents to determine exposed areas. 

 
E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 
 
F. Install piping adjacent to units to allow service and maintenance. 
 
G. Install piping free of sags and bends.  Install VEE clevis hangers and VEE troughs on pipes 

less than ¾”inch in diameter. 
 
H. Install fittings for changes in direction and branch connections. 
 
I. Select system components with pressure rating equal to or greater than system operating 

pressure. 
 
J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 

fittings. 
 
K. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves and 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
HVAC PIPING, FITTINGS & VALVES      230505-17 

specialties in accessible locations to allow for service and inspection.  Install access doors or 
panels as specified if valves or equipment requiring maintenance is concealed behind 
finished surfaces. 

 
L. Install refrigerant piping in protective conduit where installed below ground. 
 
M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to 

mechanical injury. 
 
N. Slope refrigerant piping as follows: 
 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away 
from compressor. 

2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

 
O. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve 

stems, seats and packing, and accessible internal parts of refrigerant specialties.  Do not 
apply heat near expansion-valve bulb. 
 

P. Install piping with adequate clearance between pipe and adjacent walls and hangers or 
between pipes for insulation installation. 

 
Q. Identify refrigerant piping and valves. 
 
R. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for sleeves specified in Division 23 Section, “Common Work Results for 
HVAC”. 

 
S. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 

requirements for sleeve seals specified in Division 23 Section, “Common Work Results for 
HVAC”. 

 
T. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for escutcheons specified in Division 23 Section, “Common Work Results for 
HVAC”. 

 
U. Install the following pipe attachments: 
 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6m) 
long. 

2. Roller hangers and spring hangers for individual horizontal runs 20 feet (6m) or 
longer. 

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6m) or 
longer, supported on a trapeze. 

4. Spring hangers to support vertical runs. 
5. Copper-clad hangers and supports for hangers and supports in direct contact with 

copper pipe. 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
HVAC PIPING, FITTINGS & VALVES      230505-18 

 
V. Install hangers for copper tubing with the following maximum spacing and minimum rod 

sizes: 
 
1. NPS ½ (DN 15): Maximum span, 60 inches (1500mm); minimum rod size, ¼ inch 

(6.4mm). 
2. NPS 5/8 (DN 18): Maximum span, 60 inches (1500mm); minimum rod size, ¼ inch 

(6.4mm). 
3. NPS 1 (DN 25): Maximum span, 72 inches (1800mm); minimum rod size, ¼ inch 

(6.4mm). 
4. NPS 1-1/4 (DN 32): Maximum span, 96 inches (2400mm); minimum rod size, 3/8 

inch (9.5mm). 
5. NPS 1-1/2 (DN 40): Maximum span, 96 inches (2400mm); minimum rod size, 3/8 

inch (9.5mm). 
6. NPS 2 (DN 50): Maximum span, 96 inches (2400mm); minimum rod size, 3/8 inch 

(9.5mm). 
7. NPS 2-½ (DN 65): Maximum span, 108 inches (2700mm); minimum rod size, 3/8 

inch (9.5mm). 
8. NPS 3 (DN 80): Maximum span, 10 feet (3m); minimum rod size, 3/8 inch (9.5mm). 
9. NPS 4 (DN 100): Maximum span, 12 feet (3.7m); minimum rod size, 1/2 inch 

(13mm). 
 

W. For all interior refrigerant pipe/tubing that is less than 3/4inch in diameter, utilize VEE type 
clevis hanger Model 200 V and VEE type trough Model 200 VT; as manufactured by 
Carpenter and Patterson or approved equal.  VEE  trough materials shall be carbon steel with 
pre-galvanized finish.  Install as required to maintain maximum hanger spacing 
requirements. 
 

X. Support multifloor vertical runs at least at each floor. 
 

Y. Furnish and install complete refrigerant piping systems between the indoor units and outdoor 
units.  Support piping in accordance with Division 23 Section, HVAC Piping, Fittings, 
Valves, Etc.  Piping shall be sized as recommended by unit manufacturer taking into account 
length of vertical and horizontal runs, and refrigerant type.  

 
Z. Furnish and install all required piping accessories including, but not limited to, thermal 

expansion valves, Sporlan, or approved equal; Packless isolation valves at condenser and 
evaporator coil, Henry or approved equal, charging valve with chained seal cap, Henry or 
approved equal, sight glasses, Henry or approved equal; filter dryer with replaceable 
cartridge, sporland, or approved equal, liquid line solenoid valve l20V/1/60 Hz., Sporlan, or 
approved equal.  Contractor shall provide traps and double suction risers if required by 
equipment manufacturer.  Pitch piping for proper oil return.  Submit shop drawings on all 
components, and piping arrangements. 

 
AA. All accessories shall be ARI rated.  Furnish required nitrogen and refrigerant to fully test and 

charge system. Flood piping system with nitrogen when brazing. 
 

BB. Refrigerant piping shall be Type 1 hard temper (ACR) copper tubing with wrought copper 
solder fittings.  Make joints with silver solder and non-corrosive flux. 
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CC. Refrigerant piping shall be cleaned, dehydrated and evacuated.  Piping shall be evacuated 

and held to less than 2.5 mm Hg vacuum for a period of not less than 12 hours without 
appreciable pressure rise.  Vacuum shall then be broken with refrigerant or dry nitrogen and 
re-evacuated to 2.5 mm Hg vacuum for an additional 12 hours.  Piping test to be witnessed 
by Owner's representative and documented in writing. Submit results of tests to 
Architect/Engineer. 

 
DD. All refrigerant/suction lines sets shall be fully insulated.  Exterior pipe insulation shall be 

fully jacketed as specified in Division 23 Section, “HVAC Insulation”.  Exposed interior 
pipe insulation shall be fully jacketed as specified in Division 23 Section, “HVAC 
Insulation”. 

 
EE. Follow ASHRAE 15, latest edition procedures for charging and purging of systems and for 

disposal of refrigerant. 
 

FF. Provide replaceable cartridge filter-driers, with isolation valves and valved bypass. 
 

GG. Locate expansion valve sensing bulb immediately downstream of evaporator on suction line. 
 

HH. Provide external equalizer piping on expansion valves with refrigerant distributor connected 
to evaporator. 

 
II. Install flexible connectors at right angles to axial movement of compressor, parallel to 

crankshaft. 
 

JJ. Fully charge completed system with refrigerant after tested. 
 

KK. Provide electrical connection to solenoid valves. 
 

LL. Install liquid indicators in liquid line leaving condenser, in liquid line leaving, and on leaving 
side of liquid solenoid valves. 

 
MM. Install strainers immediately upstream from each automatic valve, including expansion 

valves, solenoid valves, hot-gas bypass valves, and compressor suction valves. 
 

NN. Install strainers in main liquid line where multiple expansion valves with integral strainers 
are used. 

 
OO. Install strainers in suction line of steel pipe. 

 
PP. Install moisture-liquid indicators in liquid lines between filter-dryers and thermostatic 

expansion valves and in liquid line to receiver. 
 

QQ. Test and inspect refrigerant piping according to ASME B31.5, Chapter VI. 
 

1. Test refrigerant piping, specialties.  Isolate compressor, condenser, evaporator, and 
safety devices from test pressure. 

2. Test high- and low-pressure side piping of each system at not less than the lower of 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
HVAC PIPING, FITTINGS & VALVES      230505-20 

the design pressure or the setting of pressure relief device protecting high and low 
side of system. 

a). System shall maintain test pressure at the manifold gage throughout 
duration of test. 

b). Test joints and fittings by brushing a small amount of soap and glycerin 
solution over joint. 

c). Fill system with nitrogen to raise a test pressure of 150 psig (1035 kPa) or 
higher as required by authorities having jurisdiction. 

d). Remake leaking joints using new materials, and retest until satisfactory 
results are achieved. 

RR. Adjust thermostatic expansion valve to obtain proper evaporator superheat requirements. 

SS. Adjust high- and low-pressure switch settings to avoid short cycling in response to 
fluctuating suction pressure. 

TT. Adjust set-point temperature of the conditioned air or chilled-water controllers to the system 
design temperature. 

UU. Perform the following adjustments before operating the refrigeration system, according to 
manufacturer's written instructions: 

1. Open shutoff valves in condenser water circuit. 
 

2. Check compressor oil level above center of sight glass. 
 

3. Open compressor suction and discharge valves. 
 

4. Open refrigerant valves, except bypass valves that are used for other purposes. 
 

5. Check compressor-motor alignment, and lubricate motors and bearings. 
 
VV. Before installing copper tubing other than Type ACR, clean tubing and fittings with 

trichloroethylene. 
 
WW. Replace core of filter-dryer after system has been adjusted and design flow rates and 

pressures are established. 
 
XX. Charge system using the following procedures: 

 
1. Install core in filter-dryer after leak test but before evacuation. 

 
2. Evacuate entire refrigerant system with a vacuum pump to a vacuum of 500 

micrometers (67 Pa).  If vacuum holds for 12 hours, system is ready for charging. 
 

3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig (14 kPa). 
 

4. Charge system with a new filter-dryer core in charging line.  Provide full-operating 
charge. 
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3.06. PIPE JOINTS INSTALLATION REQUIREMENTS 
 

A. Welded Joints:  Joints in piping 2-1/2-inches and larger shall be fusion welded.  Welding 
shall be in accordance with recommendations of the American Welding Society.  Welding 
fittings shall conform in physical and chemical properties to the latest revisions of the 
American Society for Testing Materials. 

 
B. Qualify welding procedures, welders and operators in accordance with ASME B31.1, or 

ASME B31.9 as applicable, for shop and project site welding of piping work.  Certify 
welding of piping work using Standard Procedure Specifications by, and welders tested 
under supervision of, National Certified Pipe Welding Bureau (NCPWB).  Submit welders 
qualifications for approval. 

 
C. Grooved Joints: Grooved joint shall be installed in accordance with the manufacturer’s 

written recommendations.  Grooved ends shall be clean and free from indentations, 
projections, or roll marks.  The gasket shall be molded and produced by the coupling 
manufacturer of an elastomer suitable for the intended service.  The coupling manufacturer’s 
factory trained representative shall provide on-site training for the contractor’s field 
personnel in the use of grooving tools and installation of product.  The representative shall 
periodically visit the job site to ensure best practices in grooved product installation are 
being followed.  (A distributor’s representative is not considered qualified to conduct the 
training.) 

 
D. Screwed Joints:  All screwed joints shall be made with tapered threads properly cut.  

Screwed joints shall be made perfectly tight with a stiff mixture of graphite and oil, applied 
with a brush to the male threads on the fittings. 

 
E. Soldered Joints and Copper Piping:  Joints in copper piping shall conform to the following 

minimum standards. 
 

1. The pipes shall be cut to a length making certain that the ends are square, using a 
fins hacksaw blade or tube cutter.  The ends of all pipes shall be reamed and all 
burrs removed. 

 
2. The outside end of the pipe and the cut end of the fitting shall be cleaned with steel 

wool, sand cloth, or steel wire brush.  All dark spots shall be removed. 
 

3. The flux shall be applied evenly and sparingly to the outside end of the pipe and the 
inside of the outer end of the fitting until all surfaces to be jointed are completely 
covered.  The piping and fitting shall be slipped together and reworked several times 
to insure an even distribution of the flux. 

 
4. The correct amount of solder per joint for each size pipe shall be used in accordance 

with the manufacturer's recommendations. 
 

5. Solder joints shall be made by using a direct flame from a torch. 
 

6. On pipe sizes larger than ¼-inch, the fittings and valves in the pipe shall be moved 
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or tapped with a hammer when the solder starts to melt to insure an even distribution 
of the solder. 

 
7. The excess solder shall be removed while it is still in the plastic state leaving a fillet 

around the cup of the fitting. 
 

8. Solder joints shall be suitable for working pressure of 100 psig and for working 
temperature of not less than 250 degrees F.  The type of solder and flux used will be 
submitted for approval.  Type 95-5 shall be the minimum standard. 

 
9. Lead and antimony-based solders shall not be used for potable water systems.  

Brazing and silver solders are acceptable.  
 

F. Where copper piping joins steel piping, approved bronze adapters shall be used. 
 

G. Prohibited Connections:  No direct weld, soldered, or brazed connections, without unions or 
flanges, shall be made to valves, strainers, apparatus, or related equipment.  Right and left 
couplings, long threads, or caulking of pipe threads or gasket joints will not be permitted. 

 
3.07. HANGERS INSTALLATION REQUIREMENTS 
 

A. General:  All hangers shall be of an approved type arranged to maintain the required grading 
and pitching of lines to prevent vibration and to provide for expansion and contraction.  
Provide protection saddles between hangers and insulation on heating water insulated pipe.  
Saddles shall be Grinnells Figure 173/273 or approved equal.  Provide approved spacers 
between saddles and pipe where flexible insulation is specified.  Provide insulation 
protection shields for insulated piping without saddles.  Shield shall be Grinnell Figure 167 
or as approved equal. 

 
B. Spacing:  Regardless of spacing, hangers shall be provided at or near all changes in direction, 

both vertical and horizontal, for all piping.  For cast iron soil pipe, one hanger shall be placed 
at each hub or bell. 

 
C. Vertical Lines:  Shall be supported at their bases, using either a suitable hanger placed in a 

horizontal line near the riser, or a base type fitting set on a pedestal, foundation or support.  
All vertical lines extending through more than one floor level shall be supported at each floor 
with a riser clamp.  Riser clamp shall be Grinnell Co.'s Figure 261, or approved equal.  All 
vertical drops to pump suction elbows shall be supported by floor posts. 

 
D. Racks and Brackets:  All horizontal piping on vertical walls shall be properly supported by 

suitable racks securely anchored into the wall construction.  Where not practical to obtain 
ceiling anchorage, all piping near walls shall be supported by approved brackets securely 
anchored into the wall construction.  Washer plates (Fib. 60, 60L) and other miscellaneous 
attachments, fasteners, etc., shall be Grinnell or as approved equal.  All exterior hanger and 
bracket systems in their entirety shall be galvanized. 

 
E. Pipe Hangers and supports shall be attached to the panel point at the top chord of bar joist or 

at a location approved by the structural engineer. 
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F. Select hangers and components for loads imposed.  Secure rods with double nuts. 
 

G. Support of horizontal piping shall allow for vertical adjustment after installation of piping. 
 

H. Support overhead piping with clevis hangers.  
 

I. Do not support all parallel piping from the same joist.  Stagger all supports in accordance 
with the structural engineer's recommendations.  

 
J. Install guides on piping adjoining expansion fittings and loops. 

 
K. Attach guides to pipe and secure to building structure. 

 
L. Install anchors at locations to prevent stresses from exceeding those permitted by 

ASME B31.9 and to prevent transfer of loading and stresses to connected equipment. 
 

M. Fabricate and install steel anchors by welding steel shapes, plates, and bars to piping and to 
structure.  Comply with ASME B31.9 and AWS D1.1. 

 
N. Construct concrete anchors of poured-in-place concrete of dimensions indicated and include 

embedded fasteners. 
 

O. Install pipe anchors according to expansion fitting manufacturer's written instructions if 
expansion fittings are indicated. 

 
P. Use grout to form flat bearing surfaces for expansion fittings, guides, and anchors installed 

on or in concrete. 
 

Q. Refer to structural documents for appropriate connection/attachment materials to building. 
 
3.08. AIR VENTING INSTALLATION 
 

A. The top of each hydronic water supply and return piping and other points as indicated or 
where necessary for the removal of air from the system or equipment, shall be vented using 
an approved type of manual air vent. 

 
B. In addition to manual air vents at high points of system, each item of water heat transfer 

equipment shall be manually vented using an approved type manual air vent.  All air vents 
shall be accessible. 

 
3.09. EXPANSION LOOPS AND SWING CONNECTION INSTALLATION REQUIREMENTS  
 

A. Install expansion fittings according to manufacturer's written instructions. 
 

B. Install expansion fittings in sizes matching pipe size in which they are installed. 
 

C. Align expansion fittings to avoid end-loading and torsional stress. 
 

D. Install pipe bends and loops cold-sprung in tension or compression as required to partly 
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absorb tension or compression produced during anticipated change in temperature. 
 

E. Attach pipe bends and loops to anchors. 
 

1. Steel Anchors:  Attach by welding.  Comply with ASME B31.9 and ASME Boiler 
and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications." 
 

2. Concrete Anchors:  Attach by fasteners.  Follow fastener manufacturer's written 
instructions. 

 
F. Connect risers and branch connections to mains with at least five pipe fittings, including tee 

in main. 
 

G. Connect risers and branch connections to terminal units with at least four pipe fittings, 
including tee in riser. 

 
H. Connect mains and branch connections to terminal units with at least four pipe fittings, 

including tee in main. 
 
3.10. PIPING  IDENTIFICATION INSTALLATION 
 

A. All piping shall be identified with painted background marked with the name of the service 
with arrows to indicate flow direction.  Color code and system identification shall comply 
with ANSI Standards and piping identification system shall comply with ASME A13.1-81., 
scheme for the identification of piping systems and ASHRAE Fundamentals Handbook, 
latest edition. 

 
B. Markings shall be plain block letters, stenciled on pipes,  and shall be located near each 

branch connection, near each valve, and at least every 10 feet on straight runs of pipe.  
Where pipes are adjacent to each other, markings shall be neatly lined up.  All markings shall 
be located in such manner as to be easily legible from the floor.  Pipe identification schedule 
shall be as follows: 

 
 
OUTSIDE DIAMETER OF PIPE 
OR COVERING (INCHES) 

LENGTH OF COLOR 
FIELD (INCHES) 

SIZE OF LETTERS 
(INCHES) 

 
 ½  to 1  ¼   8 ½   
 
 1-½  to 2 8 ¾  
 
2  ½  to 6 12 1 ¼  
 
8 to 10 24 2 ½   
 
Over 10  32 3  ½   

 
3.11. VALVE IDENTIFICATION REQUIREMENTS 
 

A. All valves shall be tagged with a numbered tag. 
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B. The tags shall be made of 1-inch diameter brass tags fastened to the valve by means of brass 
chains.  Numbers shall agree with valve numbers on diagrammatic herein before specified. 

 
C. Provide a minimum of six (6) valve charts with valve numbers indicating valve type, size, 

manufacturer and service. 
 

D. Additional valve charts shall be mounted behind glazed wooden frames and be hung in each 
mechanical equipment room including each air handling unit mechanical equipment room.  
Additional copies shall be provided in each copy of the O&M manuals. 
 

3.12. CLEANING PIPING AND EQUIPMENT 
 

A. All heating water, HVAC, pumped condensate systems shall be cleaned by filling with a 
solution of one (1) pound of trisodium phosphate to each 50 gallons of water and circulating 
this solution for a period of six (6) hours during which time the system shall reach operating 
temperature.  The systems shall then be flushed with fresh water and refilled with antifreeze 
solution and purged of all air. 

 
B. All chilled water, heating water, HVAC, pumped condensate piping system shall be flushed 

clean with fresh water.  See Division 22 Sections, Plumbing Fixtures and Plumbing 
Equipment for domestic potable water cleaning and sterilization.  Hydronic systems shall be 
filled with 25 percent by volume antifreeze.  

 
C. Any equipment, such as coils that have small tubing, shall be bypassed to prevent deposition 

of debris from the piping.  Water balancing shall not be scheduled until the completion of  
the cleaning and treatment process. 

 
D. All strainers shall be inspected and cleaned prior to testing and balancing.  In addition, prior 

to substantial completion, contractor must inspect and clean all strainers. 
 
 END OF SECTION 
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SECTION 230548 
 

VIBRATION CONTROLS FOR HVAC, PLUMBING AND FIRE PROTECTION    EQUIPMENT 
 
PART 1   RELATED DOCUMENTS 
 
1.01 GENERAL 
 

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions 
and Division 0I Specification Sections apply to work of this section. 

 
B. All work under this section shall also be subject to the requirements of Division 23 Section, 

Common Work Results for HVAC. 
 

1.02 SUMMARY 
 

A. Provide all labor and materials necessary to furnish and install vibration control systems on this 
project as herein specified and/or shown on the drawings. 

 
B. Mount all mechanical equipment on suitable vibration isolators so as to prevent transmission of  

vibration into or through the building structure.  Isolators shall be as manufactured by Mason 
Industries, Inc., Korfund, Inc., Amber Booth, or approved equal, and shall be selected by the 
isolator manufacturer for each item of equipment in accordance with requirements hereinafter 
specified. 

 
C. The equipment manufacturer shall supply all pump and motor bases, fan and motor bases, 

cradles, isolation pipe/duct hangers, spring and/or neoprene isolators, neoprene pads, flexible 
connectors, etc. as a coordinated package by a single manufacturer. 

 
D. Select isolators for uniform static deflections according to distribution of weight; and for not less 

than the indicated isolation efficiency with the lowest rotational speed of equipment as the 
disturbing frequency. 

 
E. Isolators and bases shall be stable during stopping and starting of equipment without transverse 

or eccentric movement of equipment, and shall be designed to resist horizontal forces of 
equipment which may operate unbalanced. 

 
F. In general, select isolators on the basis of criteria as specified in the ASHRAE  Applications 

Handbook, Latest Edition. 
 
1.03 SUBMITTALS 
 

A. Shop Drawings: Indicate inertia bases and locate vibration isolators, with static and dynamic load 
on each. 

 
B. Product Data: Provide schedule of vibration isolator type with location and load on each. 

 
C. Manufacturer’s Installation Instructions: Indicate special procedures and setting dimensions. 
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D. Manufacturer’s Certificate: Certify that isolators are properly installed and adjusted to meet or 
exceed specified requirements. 

 
1.04 PROJECT RECORD DOCUMENTS 
 

A. Record actual locations of hangers including attachment points. 
 
1.05 ALTERNATES 
 

A. Refer to Division 01 Section, Alternates - Alternates for description of work under this section 
affected by alternates. 

 
PART 2   PRODUCTS 
 
2.01 MANUFACTURER 
 

A. Isolators shall be the equivalent of the following types by Mason Industries, Inc., Korfund, Inc. 
or approved equal. 

 
2.02 CORROSION PROTECTION FOR STEEL PARTS 
 

A. Where steel parts are exposed to weather or humid environments provide hot-dipped galvanized 
coating of at least 2 ounces of zinc per square foot of surface.  Coat springs with neoprene. 

 
2.03 SPRING MOUNTS AND SOUND PADS 
 

A. Provide all spring mounts with leveling devices, minimum .25 inch thick neoprene sound pads, 
and zinc chromate plated hardware. 

 
B. All sound pads shall be size for minimum deflection of .05 inch; meet requirements for neoprene 

pad isolators. 
 
2.04 SPRINGS 
 

A. All springs shall have minimum horizontal stiffness equal to 75 percent vertical stiffness, with 
working deflection between .3 and .6 of maximum deflection. 

 
2.05 SUSPENSION ISOLATORS 
 

A. General:  Provide hangers with suspension isolators encased in open steel brackets.  Isolate 
hanger rods from isolator steel brackets with neoprene-lined opening. 

 
B. Suspension Neoprene Isolators:  Provide double-deflection elements with minimum 3/8 inch 

deflection.   
 

C. Suspension Spring Isolators:  Vibration hangers shall contain a steel spring and 0.3" deflection 
neoprene element in series.  The neoprene element shall be molded with a rod isolation bushing 
that passes through the hanger box.  Spring diameters and hanger box lower hole sizes shall be 
large enough to permit the hanger rod to swing thru a 30o arc before contacting the hole and short 
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circuiting the spring.  Springs shall have a minimum additional travel to solid equal to 50% of the 
rated deflection.  Submittals shall include a scale drawing of the hanger showing the 30o 
capability.  Hangers shall be type 30N. 

 
D. Precompressed Suspension Spring Isolators:  Vibration hangers shall be as described in "C" 

above, but they shall be precompressed to the rated deflection so as to keep the piping or 
equipment at a fixed elevation during installation.  The hangers shall be designed with a release 
mechanism to free the spring after the installation is complete and the hanger is subjected to its 
full load.  Deflection shall be clearly indicated by means of a scale.  Submittals shall include a 
scale drawing of the hanger showing the 30o capability.  Hangers shall be type PC30N. 

 
2.06 FLEXIBLE CONNECTORS FOR PIPING 
 

A. General:  Straight or elbow flexible connectors rated for temperatures, pressures, and fluids to be 
conveyed.  Provide flexible connectors with the strength 4 times operating pressure at highest 
system operating temperature.  Provide elbow flexible connectors with a permanently set angle. 

 
B. Elastomeric Flexible Connectors:  Flexible neoprene connectors shall be manufactured of 

multiple plys of nylon tire cord fabric and neoprene both molded and cured in hydraulic rubber 
presses.  No steel wire or rings shall be used as pressure reinforcement.  Straight connectors shall 
have two spheres.  Connectors up to and including 1 ½ " diameter may have threaded ends.  
Connectors 2" and larger shall be manufactured with floating galvanized flanges recessed to lock 
the connector's raised face neoprene flanges.  Hoses shall be installed on the equipment side of 
the shut-off valves.  Connectors shall be rated a minimum of 150 psi at 220oF.  Flanged 
equipment shall be directly connected to neoprene elbows in the size range 2 ½ " through 12" if 
the piping makes a 90o turn at the equipment.  All straight through connections shall be made 
with twin-spheres properly pre-extended as recommended by the manufacturer to prevent 
additional elongation under pressure.  12" and larger sizes operating above 100 psi shall employ 
control cables with end fittings isolated by means of ½ " thick bridge bearing neoprene washer 
bushings designed for a maximum of 1000 psi. 

 
Submittals shall include two test reports by independent consultants showing minimum 
reductions of 20 DB in vibration accelerations and 10 DB in sound pressure levels at typical 
blade passage frequencies. 

 
Elbows shall be Mason-Flex type MFNEC, straight connectors Mason-Flex type MFTFU or 
MFTNC, and control cable assemblies type ACC. 

 
C. Metal Flexible Connectors:  Fabricated of Grade E phosphor bronze, monel or corrugated 

stainless steel tube covered with comparable bronze or stainless steel braid restraining and 
pressure cover.  Sizes 3" and larger shall be flanged.  Sizes 2 ½ " and smaller shall have male 
nipples.  Lengths shall be as indicated: 

 
 
Nominal Diameter 
(Inches) 

Length (Inches) 

 
½  " 12" 
 
3/4" 12" 
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1 ½ " 12" 
 
1 ½  " 12" 
 
2" 12" 
 
2 ½ " 12" 
 
3" 18" 
 
4" 18" 
 
5" 24" 
 
6" 24" 
 
8" 24" 
 
10" 24" 
 
12" 36" 
 
14" 36" 
 
16" 36" 

 
Hoses shall be installed on the equipment side of the shut-off valves horizontally and parallel to 
the equipment shafts wherever possible.  Hoses shall be type BSS. 

 
PART 3  EXECUTION 
 
3.01 GENERAL PROVISIONS 
 

A. Install vibration-and-noise isolation materials and equipment as indicated and in accordance with 
machinery manufacturer's instructions. 

 
B. Where neoprene elements of vibration isolator may be subjected to high pipe temperatures above 

160oF, provide metal heat shields or thermal isolators. 
 

C. A minimum of 4" thick reinforced concrete housekeeping pads shall be provided under all floor 
mounted equipment.  Rest subbases on structural floor and reinforce with steel rods 
interconnected with floor reinforcing bars by tie bars hooked at both ends.  Provide at least one 
(1) inch clearance between subbases and inertia bases, steel bases, and steel saddles with 
machinery in operation. 

 
D. All vibration isolators exposed to weather or humid environment shall be hot dipped galvanized 

with springs coated with neoprene in accordance with paragraph hereinbefore described. 
 

E. Concrete inertia bases shall be a minimum of two (2) times the weight supported.  Clearance 
between the underside of the inertia base and the housekeeping pad below shall not be less than 1 
inch.  Concrete shall be 3000 psi.  Install inertia bases in accordance with the recommendations 
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of the machinery manufacturer and the inertia base manufacturer. 
 

F. Anchor Bolts and Grout:  Secure machinery to foundations and inertia bases with anchor bolts.  
Grout equipment with baseplates, the full area under baseplates with premixed non-shrinking 
grout.  After grout has set, remove wedges, shims, and jack bolts and fill spaces with grout. 

 
G. Common Machinery Foundations:  Mount electrical motors  on the same foundations as driven 

machinery.  Support piping connections, strainers, valves, and risers on the same foundation as 
the pumps. 

 
H. Vertical Stops:  For machinery affected by wind pressure or having an operational weight 

different from installed weight, provide resilient vertical limit stops which prevent spring 
extension when weight is removed.  Provide vertical stops for machinery containing liquid, such 
as water chillers, evaporative coolers, boilers, and cooling towers.  Spring isolated or protected 
spring isolated machinery must rock and move freely within limits of stops or seismic restraint 
devices. 

 
I. Machinery:  Provide vibration isolators, flexible connectors and seismic snubbers in accordance 

with manufacturer's recommendations.  Machinery with spring isolators or protected spring 
isolators shall rock or move freely within limits of stops or seismic snubber restraints. 

 
J. Stability:  Isolators shall be stable during starting and stopping of machinery without traverse and 

eccentric movement of machinery that would damage or adversely affect the machinery or 
attachments. 

 
K. Lateral Motion:  The installed vibration isolation systems for each piece of floor or ceiling 

mounted machinery shall have a maximum lateral motion under machinery start up and shut 
down conditions of not more than ¼ -inch.  Restrain motions in excess by approved spring 
mountings. 

 
L. Unbalanced Machinery:  Provide foundation suspension systems specifically designed to resist 

horizontal forces for machinery with large unbalanced horizontal forces.  Vibration isolator 
systems shall conform to the machinery manufacturer's recommendations. 

 
M. Nonrotating Machinery:  Mount nonrotating machinery in systems which includes rotating or 

vibrating machinery on isolators having the same deflection as the hangers and supports for the 
pipe connected to. 

 
N. Vibration isolation ceiling hangers shall be installed so that the hanger rods do not touch the 

sides of the isolator housing, thereby seriously degrading the vibration isolation performance.  
Vibration isolation ceiling hangers shall be located so that the hanger housing may rotate 360o 
without touching any object. 

 
O. Electrical Connections:  Provide flexible conduit or multiple conductor cable connections for 

machinery with sufficient extra length to permit 2 inch minimum displacement in any direction 
without damage. 

 
P. Systems Not To Be Vibration Isolated:  Do not provide vibration isolation for electrical raceways 

and conduits or for fire protection, storm, sanitary, and domestic water piping systems which do 
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not include pumps or other vibrating, rotating, or pulsating equipment including control and 
pressure reducing valves. 

 
Q. Install in accordance with manufacturer’s instructions. 

 
R. Install isolation for motor driven equipment. 

 
S. Bases: 

 
1. Set steel bases for one inch (25mm) clearance between housekeeping pad and base. 
2. Set concrete inertia bases for 2 inch (50mm) clearance between housekeeping pad and 

base. 
3. Adjust equipment level. 

 
T. Install spring hangers without binding. 

 
U. On closed spring isolators, adjust so side stabilizers are clear under normal operating conditions. 

 
V. Prior to making piping connections to equipment with operating weights substantially different 

from installed weights, block up equipment with temporary shims to final height. When full load 
is applied, adjust isolators to load to allow shim removal. 

 
W. Connect wiring to isolated equipment with flexible hanging loop. 

 
3.02 ISOLATION FOR SPECIFIC EQUIPMENT 
 

A. The vibration isolator manufacture shall provide isolators for all pieces of equipment provided 
for the job.  Isolator shall be selected by the isolator manufacturer on the basis of criteria as 
specified in the ASHRAE  Applications Handbook, latest edition, unless a more stringent 
requirement is indicated on the drawings. 

 
B. Fans: 

 
1. Fans up to 22" wheel diameter shall be mounted stable steel springs in series with ribbed 

neoprene pads selected for not less than 1.5" static deflection (Mason Industries Type SLF 
or equivalent). 

 
2. Fans with wheel diameters 24" and greater shall be mounted on unhoused stable steel 

springs in series with ribbed neoprene pads and structural rails selected for not less than 
2.5" static deflection (Mason Industries Type SLF or equivalent and structural rails Type 
ICS with thrust restraint provisions) and rails shall be Type ICS. 

 
3. All fans suspended from the ceiling, joists or roof structure, including outside air fans, 

return fans, relief air, ventilation fans, and exhaust fans, shall be suspended using hangers 
incorporating steel springs in series with neoprene, selected for not less than 3.5" static 
deflection under full load (Mason Industries Type 30N or equivalent). 

 
C. All horizontal unit heaters shall be suspended using hangers incorporating steel springs in series 

with neoprene selected for not less than 1" static deflection under full load (Mason Industries 
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Type 30N or equivalent). 
 
D. Ductless Units:  Indoor ductless units shall be supported with rubber grommet type suspension 

isolators.  Outdoor ductless units shall be supported on ribbed neoprene pads resting on roof 
curbs (roof application) or concrete pad as indicated on Contract Drawings. 

 
3.03 MANUFACTURER’S FIELD SERVICES 
 

A. Inspect isolated equipment after installation and submit report.  Include static deflections. 
 
 END OF SECTION 
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SECTION 230593 
 

TESTING, ADJUSTING, AND BALANCING FOR HVAC AND PLUMBING 
 
PART 1. GENERAL 
 
1.01. GENERAL 
 

A. This section covers performance testing, adjusting and balancing of heating, ventilating, 
air conditioning and domestic re-circulating systems as specified in Division 23 Section, 
Heating, Ventilating, and Air Conditioning Equipment and in Division 22 Section, 
Plumbing Fixtures and Plumbing Equipment. 

 
B. For Common Work Results of HVAC, See Division 23.  See Division 01 for General 

Requirements. 
 

C. The mechanical contractor shall select and employ an impartial, independent balancing 
agency to provide testing and balancing services for the heating, ventilating and air 
conditioning (HVAC) systems and other specified systems of this project. 

 
D. The work included in this section consists of furnishing labor, instruments, and tools 

required in testing, adjusting and balancing the HVAC and plumbing systems, as 
described in these specifications or shown on accompanying drawings.  Services shall 
include checking equipment performance, taking the specified measurements, and 
recording and reporting the results. 

 
E. The items requiring testing, adjusting, and balancing include, but are not limited to, the 

following: 
 

Air Systems: 
Coils (Air Temperatures & Static Pressure Drops) 
Diffusers, Registers and Grilles 
Ductless Split System Units (Indoors and Outdoor units) 
Exhaust Fans 
Return Fans 
Supply Fan AHU 
Unit Heaters 
Ventilation Fans 
Zone Branch and Main Ducts 
 
Hydronic Systems: 
Coils  
Condensate Pumps 
Domestic Re-circulating Systems and Water Heater 
Elevator Pit Sump Pump 
In-line Pumps 
System Mains and Branches 
Thermostatic Mixing Valves 
Unit Heaters 
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In addition, any existing fans, equipment or air devices specified to be re-used under this 
project shall be tested and balanced, similar to new fans, equipment, or air devices. 

 
1.02. EXAMINATION 
 

A. Verify that systems are complete and operable before commencing work.  Ensure the 
following conditions: 

 
1. Systems are started and operating in a safe and normal condition. 

 
2. Temperature control systems are installed complete and operable. 

 
3. Proper thermal overload protection is in place for electrical equipment. 

 
4. Final filters are clean and in place.  If required, install temporary media in 

addition to final filters. 
 

5. Duct systems are clean of debris. 
 

6. Fans are rotating correctly. 
 

7. Fire dampers and volume dampers are in place and open. 
 

8. Air coil fins are cleaned and combed. 
 

9. Access doors are closed and duct end caps are in place. 
 

10. Air outlets are installed and connected. 
 

11. Duct system leakage is minimized. 
 

12. Hydronic systems are flushed, filled, and vented. 
 

13. Pumps are rotating correctly. 
 

14. Proper strainer baskets are clean and in place. 
 

15. Service and balance valves are open. 
 

B. Submit field reports. Report defects and deficiencies noted during performance of 
services which prevent system balance. 

 
C. Beginning of work means acceptance of exiting conditions. 

 
1.03. QUALIFICATIONS OF THE BALANCE AGENCY 
 

A. The balancing agency shall be a member of the Associated Air Balance Council (AABC) 
and have an engineer certified by the National Examining Board. 

 
B. The certified test and balance engineer shall be responsible for supervision and 
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certification for the total work herein specified. 
 

C. All final reports shall be signed and officially stamped by the certified test and balance 
engineer. 

 
1.04. PRE-BALANCING CONFERENCE 
 

A. Convene a conference one week prior to commencing work of this Section with all 
appropriate individuals. 

 
1.05. STANDARDS 
 

A. The balancing agency shall perform the services specified herein in accordance with the 
Associated Air Balance Council’s National Standards, including revisions, to the date of 
the contract. 

 
B. All terms in this specification shall have their meaning defined as stated in the National 

Standards. 
 

C. ADC:  Test Code for grills, registers, and diffusers. 
 

D. ASHRAE III:   Practice for measurement, testing, adjusting and balancing of building 
heating, ventilation, air conditioning, and refrigeration systems. 

 
E. NEBB:   Procedure standards for testing, adjusting, and balancing of environmental 

systems. 
 

F. SMACNA:    HVAC systems testing, adjusting, and balancing. 
 
G. AABC:   Associated Air Balance Council 

 
1.06. COORDINATION 
 

A. It will be necessary for the balancing agency to perform its services in close coordination 
with the mechanical contractor. 
 

B. The plans and specifications have indicated meters, valves, dampers, and other devices 
for the purpose of adjusting the system to obtain optimum operating conditions.  It will be 
the responsibility of the mechanical contractor to install these devices in a manner that 
will leave them accessible and readily adjustable.  The balancing agency shall provide 
guidance if there is a questionable arrangement of a control or balancing device. 

 
C. The general contractor, mechanical contractor, temperature control contractor and 

suppliers of the HVAC equipment shall all cooperate with the balancing agency to 
provide all necessary data on the design and proper application of the system 
components. 

 
D. For heat pumps, the manufacturer's start-up agency and Test and Balance Engineer shall 

assist each other with obtaining proper flow rates and refrigerant pressures. 
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1.07. INSTALLATION TOLERANCE 
 

A. Unless otherwise indicated, all air devices shall be adjusted to within plus or minus 10 
percent of design.  All fans shall be adjusted to within plus or minus 5 percent of design. 
All pumps and Hydronic equipment shall be adjusted to within plus or minus 5 percent of 
design. 

 
1.08. RESPONSIBILITIES OF THE MECHANICAL CONTRACTOR 
 

A. The mechanical contractor shall sufficiently complete the installation and start all HVAC 
systems to insure they are working properly and shall perform all other items as described 
hereinafter to assist the balancing agency in performing the testing and balancing of the 
HVAC system. 

 
B. Record equipment manufacturer's standard start-up information and submit to Engineer 

for review. Testing and balancing work shall not commence on any equipment until start-
up reports have been completed, reviewed by Engineer, and forwarded to Testing and 
Balancing Agency. 

 
C. Air Distribution Systems 

 
1. Verify installation for conformity to design. 
 
2. Terminate all supply, return, outside air, exhaust air,  relief air, ventilation air 

ducts, and pressure test them for leakage.  Test pressure and leakage rate shall be 
as specified in Division 23 Section, HVAC Air Distribution System under 
Leakage Tests.  Pressure testing shall be performed by mechanical contractor and 
witnessed by Test and Balance Engineer. 

 
3. Ensure that all volume dampers, fire dampers, and smoke damper are properly 

located and functional.  Dampers serving requirements of minimum and 
maximum outside - return - relief, and exhaust air shall provide tight closure and 
full opening, with a smooth and free operation. 

 
4. Verify that all supply - return - exhaust and transfer grilles; registers, and 

diffusers are installed and operational. 
 

5. Ensure that air-handling systems, units, and associated apparatus, such as heating 
and cooling coils, filter sections, access doors, etc., are blanked and/or sealed to 
eliminate excessive bypass or leakage of air. 

 
6. Ensure that all fans are operating and free of vibration.  All fans and drives shall 

be checked for proper fan rotation and belt tension.  Overload protection shall be 
of proper size and rating.  A record of motor current and voltage shall be made to 
verify that the motors do not exceed nameplate rating.  Record thermal overload 
ratings for all motors  in the Test and Balance Report. 

 
7. Make any necessary changes to the sheaves, belts, and dampers, as required by 

the balancing agency, at no additional cost to the owner. 
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8. Install clean filters. 
 

9. For heat pumps, provide refrigerant suction and discharge pressure to Test and 
Balance Engineer for inclusion in the final TAB Report. 

 
D. Water Circulating Systems 

 
1. Verify installation for conformity to design. 

 
2. Check all pumps to verify pump alignment and rotation. 

 
3. Ensure that systems are clean, with the proper strainer screens installed for 

normal operation. 
 

4. Check all pump motors for current and voltage, to ensure that motors do not 
exceed nameplate rating. 

 
5. Provide thermal overload protection of proper size and rating.  Record thermal 

overload ratings for all motors.  Insert data in Test and Balance Report. 
 

6. Ensure that all water circulating systems shall be full and free of air; that 
expansion tanks are set for proper water level; and that all air vents were installed 
at high points of systems and are operating. 

 
1.09. RESPONSIBILITIES OF THE TEMPERATURE CONTROL CONTRACTOR 
 

A. The temperature control contractor shall complete the installation of the temperature 
control system, and operate and test all control systems to ensure they are functioning 
properly as designed.  The temperature control contractor shall assist the balancing 
agency in testing and balancing the HVAC systems, as described hereinafter. 

 
1. Verify that all control components are installed in accordance with project 

requirements and are functional, including all electrical interlocks, damper 
sequences, air and water reset, freeze stats and duct smoke detectors.   

 
2. Verify that all controlling instruments are calibrated and set for design operating 

conditions. 
 

3. Calibrate temperature sensors after installation, and before the temperature 
sensors control verification tests are performed.  The balancing agency shall 
prove the accuracy of final settings by taking temperature readings.  The readings 
shall be in a typical conditional space for each separately controlled zone. 

 
4. The temperature control contractor shall allow sufficient time in the project to 

provide assistance and instruction to the balancing agency in the proper use and 
setting of control components such as, but not limited to, computers, static 
pressure controllers, or any other device that may need set points changed so that 
the testing and balancing work can be performed. 

 
B. All control sequences, software, equipment, and components shall be started-up by a 
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qualified technician.  Start-up report shall be submitted to Engineer prior to the 
commencement of testing and balancing work. Testing and balancing shall not 
commence until start-up reports are completed, reviewed by Engineer and forwarded to 
Testing and Balancing Agency. 

 
1.10. NOTIFICATION FOR TESTING AND BALANCING WORK TO BEGIN 
 

A. The mechanical contractor shall notify the balancing agency in writing when all heating, 
ventilating, and air conditioning systems are complete and ready for testing and 
balancing.  The mechanical contractor shall attest that he has completed all items as 
herein described.  
 

B. The following must be completed prior to start of system balancing: 
 

1. All duct work and associated grilles/registers/diffusers installed and completed. 
 

2. Piping systems completed, flushed and filled. 
 

3. Equipment properly started by qualified personnel or start-up technicians. 
 

4. Ceiling tiles installed. 
 

5. Automation system (temperature controls) installed and completed for both air 
and water systems. 

 
6. All equipment controlled in automatic (“Auto”) mode. 

 
7. Access granted to the balancing contractor to the automation/controls system 

provided. 
 
1.11. DEFICIENCIES 
 

A. Any deficiencies in the installation or performance of a system or component observed 
by the TAB agency shall be brought to the attention of the appropriate responsible 
person. 

 
B. The work necessary to correct items on the deficiency listing shall be performed and 

verified by the affected Contractor before the TAB Agency returns to retest.  Unresolved 
deficiencies shall be noted in the final report. 

 
1.12. ADJUSTING  
 

A. Ensure recorded data represents actual measured observed conditions. 
 

B. Permanently mark settings of valves, dampers, and other adjustment devices allowing 
settings to be restored. Set and lock memory stops. 

 
C. After adjustment, take measurements to verify balance has not been disrupted or that such 

disruption has been rectified. 
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D. Leave systems in proper working order, replacing belt guards, closing access doors, 
closing doors to electrical switch boxes, and restoring all sensors to specified settings. 
 

E. At final inspection, recheck random selections of data recorded in report. Recheck points 
or areas as selected and witnessed by the Owner. 

 
F. Check and adjust systems approximately six months after final acceptance and submit 

report. 
 
G. Permanently mark the locations of all duct traverses on the outside duct insulation. 

 
1.13. ALTERNATES 
 

A. Refer to Division 01 Section, Alternates for description of work under this section 
affected by alternates. 
 

1.14. GENERAL COMMISSIONING REQUIREMENTS 
 
A. Refer to Division 01 Section, “General Commissioning” for description of work under 

this Division affected by General Commissioning. 
 
PART 2. PRODUCTS (NOT APPLICABLE) 
 
PART 3. EXECUTION 
 
3.01. GENERAL 
 

A. Perform all testing and balancing in complete accordance with AABC National Standards 
for Field Measurements and Instrumentation. 

 
B. Furnish all test instruments and equipment.  All instruments must have been calibrated 

within six (6) months prior to use and shall be checked for accuracy prior to and during 
the work. 

 
C. Review all systems designs and equipment, manufacturers’ data, and be completely 

familiar with the work before proceeding. 
 

D. Report all malfunctions or deficiencies to the contractor so that corrective action can be 
taken.  Test and Balance Report shall not be submitted for review until all malfunctions 
or deficiencies are corrected.  Repeat tests where required until design conditions are 
achieved. 
 

E. Where systems or equipment cannot be balanced or adjusted to design conditions, 
determine the cause and submit a complete report to the Engineer. 

 
F. Retest or rebalance the system as required during the warranty period. 

 
G. Test and balance all systems under adequate load condition.  If, in the opinion of the 

Engineer, there is insufficient load to properly test and balance the systems, perform 
sufficient preliminary balancing and adjustment to permit operation of the systems until 
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such time as final testing and balancing can be done.  Provide in writing the future date 
when systems shall be tested under sufficient load. 

 
H. At project completion provide a complete set of ½ scale drawings indicating the locations 

of all duct traverses. 
 
3.02. EXAMINATION 

 
A. Examine the Contract Documents to become familiar with Project requirements and to 

discover conditions in systems’ designs that may preclude proper TAB of systems and 
equipment. 
 

B. Examine systems for installed balancing devices, such as test ports, gage cocks, 
thermometer wells, flow-control devices, balancing valves and fittings, and manual 
volume dampers.  Verify that locations of these balancing devices are accessible. 

 
C. Examine the approved submittals for HVAC systems and equipment. 

 
D. Examine design data including HVAC system descriptions, statements of design 

assumptions for environmental conditions and systems’ output, and statements of 
philosophies and assumptions about HVAC system and equipment controls. 

 
E. Examine ceiling plenums used for supply, return, or relief air to verify that they meet the 

leakage class of connected ducts and are properly separated from adjacent areas.  Verify 
that penetrations in plenum walls are sealed and fire-stopped if required. 

 
F. Examine equipment performance data including fan and pump curves. 

 
1. Relate performance data to Project conditions and requirements, including 

system effects that can create undesired or unpredicted conditions that cause 
reduced capacities in all or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC 
equipment when installed under conditions different from the conditions used to 
rate equipment performance.  To calculate system effects for air systems, use 
tables and charts found in AMCA 201, “Fans and Systems,” or in SMACNA’s 
“HVAC Systems – Duct Design”.  Compare results with the design data and 
installed conditions. 

 
G. Examine system and equipment installations and verify that field quality-control testing, 

cleaning and adjusting specified in individual Sections have been performed. 
 
H. Examine test reports specified in individual system and equipment Sections. 

 
I. Examine HVAC equipment and filters and verify that bearings are greased, belts are 

aligned and tight, and equipment with functioning controls is ready for operation. 
 

J. Examine terminal units, and verify that they are accessible and their controls are 
connected and functioning. 

 
K. Examine strainers.  Verify that startup screens are replaced by permanent screens and 
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indicated perforations. 
 

L. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 
 

M. Examine system pumps to ensure absence of entrained air in the suction piping. 
 

N. Examine operating safety interlocks and controls on HVAC equipment. 
 

O. Report deficiencies discovered before and during performance of TAB procedures.  
Observe and record system reactions to changes in conditions.  Record default set points 
if different from indicated values. 
 

3.03. AIR SYSTEM PROCEDURES 
 

A. The balancing agency shall perform the following testing and balancing functions in 
accordance with the Associated Air Balance Council's National Standards: 

 
1. Fan Speeds - Test and adjust fan RPM to achieve design CFM requirements. 

 
2. Current and Voltage - Measure and record motor current and voltage. Check and 

record thermal overload ratings for all motors. 
 

3. Pitot-Tube Traverse - Perform a Pitot-tube traverse of main supply, return and 
exhaust ducts to obtain total CFM.  If a Pitot-tube traverse is not practical, the 
summation of the outlets or inlets may be used.  An explanation why a traverse 
was not made must appear on the appropriate data sheet. 

 
4. Outside Air - Test and adjust system minimum outside air by Pitot-tube traverse.  

If a Pitot-tube traverse is not practical, the percentage of outside air may be 
determined by calculations from the return air, outside air, and mixed air 
temperatures.  Make allowances for heat of compression and motor heat where 
applicable. 

 
5. Static Pressure - Test and record system static pressures, including suction and 

discharge static pressure of each fan. Measure static air pressure conditions on air 
supply units, including filter and coil pressure drops, and total pressure across the 
fan. Make fan RPM allowances for 50 percent loading of filters. 

 
6. Air Temperature - Take wet-bulb and dry-bulb air temperatures on the entering 

and leaving side of each cooling coil.  Dry-bulb temperature shall be taken on the 
entering and leaving side of each heating coil. 

 
7. Zone Ducts - Adjust zone ducts to within design CFM requirements.  At least one 

zone balancing damper shall be completely open. 
 

8. Main Ducts - Adjust main ducts to within design CFM requirements and traverse 
for total CFM quantities. 
 

9. Branch Ducts - Adjust branch ducts to within design CFM requirements.  Multi-
diffuser branch ducts shall have at least one outlet or inlet volume damper 
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completely open. 
 

10. Tolerances - Test and balance each diffuser, grille, and register to within 10 
percent of design requirements.  Test and balance all fans to within 5 percent of 
design requirements. 

 
11. Identification - Identify the location and area of each grille, diffuser, register, and 

terminal box.  This information shall be recorded on air outlet data sheets. 
 

12. Description - Record the size, type, and manufacturer of each diffuser, grille, and 
register on air outlet data sheets. 

 
13. Minimizing Drafts - Adjust all diffusers, grilles, and registers to minimize drafts 

in all areas. 
 

14. Test and Balance Engineer shall witness and record all leakage testing of 
ductwork.  Leakage test data shall be included in final Test and Balance Reports. 

 
15. Where modulating dampers are provided, take measurements and balance at 

extreme conditions.  
 

16. Measure temperature conditions across outside air, return air, and exhaust 
dampers to check leakage. 

 
17. For heat pumps, assist start-up organization or manufacturer's representative with 

start-up.  Record air flow rates, and electrical characteristics prior to refrigerant 
pressure measurement and settings. 

 
18. For all equipment specified with condensate overflow safety switches/floats test 

operation of such device and record results.  Verify interlock with ATC system. 
 

3.04. WATER SYSTEM PROCEDURES 
 

A. The various water circulating systems shall be filled, purged of air, and put into operation 
before hydronic balancing by the mechanical contractor. 

 
B. The flow of water through all coils shall be adjusted by manipulating balancing valves 

until the rated pressure drop through the coil or metering device is obtained.  Perform 
balancing by measurement of temperature differential in conjunction with air balancing. 

 
C. The balancing agency shall perform the following testing and balancing functions in 

accordance with the AABC National Standards. 
 

D. All Hydronic equipment, domestic re-circulating pumps, and HVAC pumps shall be 
Tested and Balanced as described below: 

 
1. Water Treatment - Examine the water in the system and determine if the water 

has been treated and cleaned.  If it has not, request the mechanical contractor to 
clean and treat the water prior to TAB work 
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2. Strainers - Request that the mechanical contractor clean all strainers. 
 

3. Air Vents - Check all air vents at the high points of the water system and 
determine if they are installed and operating. 

 
4. Valves - Set all balancing valves to the full-open position for balancing.   

 
5. Pumps - Adjust all pumps and domestic hot water re-circulating water pumps to 

meet design GPM requirements.  Check pumps for proper operation.  Pumps 
shall be free of vibration and cavitation.  Measure and record operating current 
and voltage.  Check and record thermal overloads installed on all pumps.  Record 
in Test and Balance Report. 

 
6. Tolerances - Proceed to balance all coils, pumps, balance valves to within 5 

percent of design requirements. 
 

7. Marking - Mark all settings and record all data after completing the flow readings 
and coil adjustments. 

 
8. Where available pump capacity (due to diversity) is less than total flow 

requirements or individual system parts, full flow in one part may be simulated 
by temporary restriction of flow to other parts. 

 
9. Test and verify proper operation of oil sensors at elevator pit sump pump and 

report results. 
 

E. Coils: 
 

1. Tolerances - Test, adjust, and balance all hydronic coils within 5 percent of 
design requirements. 

 
2. Verification - Verify the type, location, final pressure drop and GPM of each coil.  

This information shall be recorded on coil data sheets. 
 
3.05. DOMESTIC HOT WATER RE-CIRCULATING SYSTEMS PROCEDURES 
 

A. The domestic hot water re-circulating system shall be tested and balanced as indicated on 
the contract documents including: 

 
1. Balance of circuit setters to design quantities indicated on contract documents. 

 
2. Balance of re-circulating pumps to meet design GPM requirements. 

 
B. Domestic Water Heaters/Generators: 

 
1. Verify that all domestic water heaters have been filled and started by others and 

are in operation.  Where heat pump water heaters are specified, test in electric 
only mode, heat pump mode, and simultaneous mode. 

 
2. Test and record outlet temperature of water heater at approximate design 
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recovery. 
 

3. Current and Voltage:  As applicable, test and record voltage and amperage, 
compare data with nameplate limits to ensure water heater elements or burners do 
not exceed nameplate data. 

 
4. Test discharge temperature and flow rate at all lavatory/hand sink mixing valves.  

Also measure time period for fixtures to obtain hot water. 
 
3.06. TESTING AND BALANCING OF EXISTING SYSTEMS 
 

A. The balancing agency shall perform testing and balancing of existing air handling, fan 
and pump systems to the extent indicated.  Existing air devices and terminals shall be re-
tested and balanced where effected by new ductwork modifications. 

 
B. Test and Balance Agency shall assist the mechanical contractor in selection of new 

sheaves and belts, if required.  Re-sheaving of existing air handling units or fans shall be 
done at no additional cost to owner.  Where required, new sheave and belt size 
calculations shall be forwarded to the Engineer for review and approval. 

 
C. The Test and Balance Agency shall perform air system procedures (here-in before 

specified) on the following existing systems. 
 

1. Existing Air Handling Unit #8 and Existing Exhaust Fan #8 
2. Existing Airflow Monitoring Station 
 

D. The Test and Balance Agency shall perform water system procedures (here-in before 
specified) on the following hydronic systems. 
 
1. Existing Air Handling Unit #8. 
2. Provide temperature measurements across all existing and new coils serving 

existing AHU#8.  
 
3.07. FIRE AND SMOKE TESTING PROCEDURES 
 

A. The TAB agency shall test fire/smoke damper to assure operation.  It shall verify that an 
access door has been installed for each fire and smoke damper.  For fire dampers, the 
TAB agency shall open the access door, disconnect the fusible link, and allow the damper 
to close.  Operation should be smooth and the damper must close completely.  The TAB 
agency shall then reset the damper.  For the smoke damper, the TAB agency shall open 
the access door, activate the damper, and observe operation.  The damper must close 
quickly and completely. The TAB agency shall then reset the damper and observe its 
complete opening.  Record results of tests within TAB report. 

 
3.08. LIFE SAFETY CONTROLS TESTING PROCEDURES 
 

A. The TAB agency shall test and record life safety control operation on the HVAC 
equipment.  It shall verify the installation of required smoke detectors in air handling 
equipment (AHE), and shall verify operation of the smoke detector by activating the 
smoke detector and observing air handler shutdown.  With the controls and alarm 
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contractors, the TAB agency shall verify the operation of interconnected systems such as 
the AHU smoke detector’s activation of the fire alarm system and the alarm system’s 
activation of the life safety control sequences. Record results of tests within TAB report. 

 
3.09. VERIFICATION OF TEMPERATURE CONTROL 
 

A. The balancing agency shall be assisted by the temperature control contractor in verifying 
the operation and calibration of all temperature control systems.  The following tests shall 
be conducted: 

 
1. Verify that all control components are installed in accordance with project 

requirements and are functional, including all electrical interlocks, damper 
sequences, air and water reset.    

 
2. Verify that all controlling instruments are calibrated and set for design operating 

conditions. 
 

3. Verify the accuracy of the final settings by taking temperature readings.  The 
readings shall be in a typical conditioned space for each separately controlled 
zone. 

 
4. Test and calibrate existing air flow monitoring station for proper set point and 

control. 
 

5. Test and calibrate all differential pressure sensors.  Record set point in Record 
and Information Books. 

 
3.10. TEST AND BALANCE REPORTS 
 

A. The test and balance report shall be complete with logs, data, and records as required 
herein.  All logs, data, and records shall be typed on white bond paper and bound.  The 
report shall be certified accurate and complete by the balancing agency's certified test and 
balance engineer. 

 
B. Six (6) copies of the test and balance report are required and shall be submitted to the 

Engineer.  If, in the opinion of the Engineer, test results or portions thereof are 
incomplete or inconclusive, repeat necessary portions of the work to the satisfaction of 
the Engineer. 

 
C. The report shall contain the following general data in a format selected by the balancing 

agency: 
 

1. Project Number 
 

2. Contract Number 
 

3. Project Title 
 

4. Project Location 
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5. Project Architect 
 

6. Project Mechanical Engineer 
 

7. Test & Balance Agency 
 

8. Test & Balance Engineer 
 

9. Construction Manager 
 

10. Mechanical Subcontractor 
 

11. Dates tests were performed 
 

12. Certification 
 

13. Duct Leakage Tests 
 

14. Phone Numbers of all Individuals Listed Above 
 

D. The test and balance report shall be recorded on report forms conforming to the 
recommended forms in the AABC National Standards. 

 
3.11. TEST REPORT FORMS 
 

A. Air Moving Equipment and Fan Test Forms - Submit fan curve showing design and 
operating points of operation.  Also, record the following on each air-handling  
equipment test form: 

 
1. Manufacturer, model number, serial number, arrangement. 

 
2. All design and manufacturer-rated data. 

 
3. Total actual CFM by traverse if practical.  If not practical, the sum of the outlets 

may be used, or a combination of each of these procedures.  For specific systems, 
such as ones with diversity, see the AABC National Standards. 

 
4. Suction and discharge static pressure of each fan, as applicable. Include pressure 

drops across coils, filters, mixing boxes, and similar devices. 
 

5. Outside-air, return-air, and exhaust air total CFM. 
 

6. Actual operating current, voltage and brake horsepower of each fan motor.  For 
packaged equipment, this includes supply fans, relief air fans, and condenser 
fans. 

 
7. Final RPM of each fan. 

 
8. Fan and motor sheave manufacturer, model, size, number of grooves, bore, and 

center distance. 
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9. Belt size, quantity and make. 

 
10. Static-pressure controls final operating set points (if applicable). 

 
11. Total and external static pressure. 

 
B. Pump Test Forms - Submit pump curve showing design, operating, and no-flow points of 

operation.  Also, record the following items on each pump test form: 
 

1. Manufacturer, size, model, service and serial number. 
 

2. All design and manufacturer's rated data. 
 

3. Pump operating suction and discharge pressure and final total dynamic head. 
 

4. No flow (pump discharge valve closed) suction and discharge pressure and 
corresponding total dynamic head.  This procedure is to determine actual 
impeller size.  Record impeller size. 

 
5. Rated and actual operating current, voltage, and brake horsepower of each pump 

motor. 
 

6. Total operating head pressure. 
 

7. Shutoff, discharge and suction pressures. 
 

8. Shutoff, total head pressure. 
 

C. Heating and Cooling-Coil Including Unit Heater Test Forms - Record the following items 
on each test form: 

 
1. Manufacturer, location, service. 

 
2. All design and manufacturer's rated data. 

 
3. Rated and actual water pressure drop through each coil and related GPM. 

 
4. Rated and actual static pressure drop across each coil. 

 
5. Rated and actual entering and leaving water temperatures across each coil. 

 
6. Wet-bulb and dry-bulb temperatures entering and leaving each cooling coil; dry-

bulb temperatures entering and leaving each heating coil. 
 

7. Air flow (Design and Actual). 
 

D. Existing Air Monitoring Station Test Forms: 
 

1. Identification /location. 
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2. Manufacturer. 

 
3. Systems. 

 
4. Size and Model Number. 

 
5. Area. 

 
6. Design Velocity. 

 
7. Design Airflow. 

 
8. Test Velocity. 

 
9. Test Airflow. 

 
10. Static Pressure Drop and Velocity Pressure. 

 
11. Station Calibrated Setting. 

 
E. Electric Motors Test Forms: (Applies to all motors, including pumps, fans and HVAC 

equipment) 
 

1. Manufacturer. 
 

2. Model/Frame. 
 

3. HP/BHP. 
 

4. Phase, voltage, amperage; nameplate, actual, no load. 
 

5. RPM. 
 

6. Service factor. 
 

7. Starter size, rating, heater elements. 
 

8. Sheave Make/Size/Bore. 
 

9. Thermal overload settings 
 

F. V-Belt Drive Test Forms: 
 

1. Identification/location. 
 

2. Required driven RPM. 
 

3. Driven sheave, diameter and RPM. 
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4. Belt, size and quantity. 
 

5. Motor sheave diameter and RPM. 
 

6. Center to center distance, maximum, minimum, and actual. 
 

G. Duct Traverse Test Forms: 
 

1. System zone/branch. 
 

2. Duct size. 
 

3. Area. 
 

4. Design velocity. 
 

5. Design air flow. 
 

6. Test velocity. 
 

7. Test airflow. 
 

8. Duct static pressure. 
 

9. Air temperature. 
 

10. Air correction factor. 
 

H. Duct Leakage Test Forms: 
 

1. Description of ductwork under test. 
 

2. Duct design operating pressure. 
 

3. Duct design test static pressure. 
 

4. Duct capacity, air flow. 
 

5. Maximum allowable leakage duct capacity times leak factor. 
 

6. Test apparatus. 
 

a). Blower. 
 

b). Orifice, tube size. 
 

c). Orifice size. 
 

d). Calibrated. 
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7. Test static pressure. 
 

8. Test orifice differential pressure. 
 

9. Leakage. 
 

I. Air Distribution Test Sheet: 
 

1. Air terminal number. 
 

2. Room number/location. 
 

3. Terminal type. 
 

4. Terminal size. 
 

5. Area factor. 
 

6. Design velocity. 
 

7. Design air flow. 
 

8. Test (final) velocity. 
 

9. Test (final) air flow. 
 

10. Percent of design air flow. 
 

J. Ductless Unit Test Forms: 
 

1. Manufacturer 
 

2. Type, air conditioning, heat pump 
 

3. Identification number 
 

4. Location 
 

5. All design and manufacturer's rated data. 
 

6. Rated and actual entering and leaving dry bulb temperatures. 
 

7. Rated and actual entering and leaving wet bulb temperatures. 
 

8. Air flow (design and actual) 
 

9. Provide actual saturated suction temperature. 
 

10. Actual operating current, voltage and brake horsepower of each fan motor. 
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11. Final fan RPM. 
 

12. For Air Cooled Variable Refrigerant Volume System test current, voltage, RPM, 
and breaker horsepower for outdoor unit. 

 
K. Elevator Sump Pump Test Form: 

 
1. Manufacturer, Model Number, and Serial Number. 

 
2. Motor Horsepower – Design/Actual 

 
3. Voltage/Phase/Hz/Amps 

 
4. Verify ATC interlocks. 

 
5. Test high water condition. 

 
L. Water Heater Test Forms 

 
1. Manufacturer, Model Number, Series 

 
2. All manufacturers’ data. 

 
3. Verify all safeties. 

 
4. Record leaving water temperature actual and design. 

 
5. Verify operation in all modes of operation. 

 
6. Verify combustion air damper interlock. 

 
7. Record electrical characteristics 

 
M. Condensate Over Flow Switches/Floats 

 
1. Manufacturer 

 
2. Type 

 
3. Location 

 
4. Equipment shut down verification 

 
5. ATC interlock verification 

 
 

END OF SECTION 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
HEATING, VENTILATING & AIR CONDITIONING EQUIPMENT   230600-0
 

DIVISION 23 SECTION 230600 
HEATING, VENTILATING AND AIR CONDITIONING EQUIPMENT 

TABLE OF CONTENTS 
 
PART 1. GENERAL 
 
1.01. GENERAL 
1.02. DESCRIPTION 
1.03. SUBMITTALS 
1.04. OPERATION AND MAINTENANCE DATA 
1.05. DELIVERY, STORAGE, AND HANDLING 
1.06. ENVIRONMENTAL REQUIREMENTS 
1.07. ALTERNATES 
1.08. EXTRA MATERIALS 
 
PART 2. PRODUCTS 
 
2.01. DUCTLESS SPLIT SYSTEM HEAT PUMP (INVERTER TYPE) - CEILING CASSETTE 

TYPE) 
2.02. FANS 
2.03. DUCT MOUNTED HOT WATER HEATING COILS 
2.04. HORIZONTAL HOT WATER UNIT HEATERS 

 
PART 3. EXECUTION 
 
3.01. EXAMINATION 
3.02. GENERAL INSTALLATION REQUIREMENTS 
3.03. FIELD QUALITY CONTROL 
3.04. DEMONSTRATION 
3.05. CLEANING 
3.06. EXISTING AIR HANDLING UNIT#8 AND EXHAUST FAN #8 INSTALLATION 

REQUIREMENTS 
3.07. DUCTLESS UNITS EQUIPMENT INSTALLATION REQUIREMENTS 
3.08. FAN INSTALLATION REQUIREMENTS 
3.09. HYDRONIC EQUIPMENT AND SPECIALTIES INSTALLATION REQUIREMENTS 
3.10. WATER TREATMENT INSTALLATION REQUIREMENTS 

 
 
 
 
 
 
 
 
 
 
 
 
 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
HEATING, VENTILATING & AIR CONDITIONING EQUIPMENT   230600-1
 

 
SECTION 230600 

 
HEATING, VENTILATING, AND AIR CONDITIONING EQUIPMENT 

 
PART 1 GENERAL 
 
1.01  GENERAL 
 

A. The Conditions of the Contract and other General Requirements apply to the work 
specified in this section.  All work under this section shall also be subject to the 
requirements of Division 23 Section, Common Work Results for HVAC and Division 01 
Section General Requirements. 

 
1.02 DESCRIPTION 
 

A. The work to be performed shall include all labor, materials and equipment necessary to 
furnish and install complete, all mechanical equipment as shown on drawings, hereinafter 
specified or reasonably implied, and leaving the same in satisfactory operation condition.  
It is the intent that systems be installed complete with all items necessary to accomplish 
this purpose. 

 
1.03 SUBMITTALS 
 

A. Shop Drawings: Indicate assembly, equipment dimensions, weight loading, required 
clearances, construction details, field connection details, and electrical characteristics and 
connection requirements. 

 
B. Product Data: 

 
1. Provide literature which indicates dimensions, weights, capacities, ratings, 

performance, gages and finishes of materials, and electrical characteristics and 
connection requirements. 

2. Provide data of filter media, filter performance data, filter assembly,  and filters 
frames. 

3. Provide fan curves with specified operating point clearly plotted. 
4. Submit sound power level data for both fan outlet and casing radiation at rated 

capacity. Submit sound power levels by octave band or sound pressure levels by 
octave band for all equipment. 

5. Submit electrical requirements for power supply wiring including wiring 
diagrams for interlock and control wiring, clearly indicating factory-installed and 
field-installed wiring. 

 
1.04 OPERATION AND MAINTENANCE DATA 
 

A. Maintenance Data: Include instructions for lubrication, filter replacement, motor and 
drive replacement, spare parts lists, and wiring diagrams. 

 
1.05 DELIVERY, STORAGE, AND HANDLING 
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A. Deliver, store, protect and handle products to site under provisions of General 

Requirements. 
 

B. Accept products on site in factory-fabricated protective containers, with factory-installed 
shipping skids and lifting lugs.  Inspect for damage. 

 
C. Store all equipment in clean dry place and protect from weather and construction traffic. 

Handle carefully to avoid damage to components, enclosures, and finish. 
 

D. Comply with manufacturer's installation  instructions for rigging, unloading and 
transporting equipment.       

 
E. Protect all motors, shafts, and bearings from weather and construction dust. 

 
1.06 ENVIRONMENTAL REQUIREMENTS 
 

A. Do not operate any equipment for any purpose, temporary or permanent, until 
ductwork/piping is clean, filters/strainers are in place, bearings lubricated, and equipment 
has been test run under observation. 

 
1.07 ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section 
affected by alternates. 
 

1.08 EXTRA MATERIALS 
 

A. Provide one set of seals for each type and model of pump provided on the project. 
 

PART 2 PRODUCTS 
 
2.01 DUCTLESS SPLIT SYSTEM HEAT PUMP   (INVERTER TYPE) (CEILING CASSETTE 

TYPE) 
 

A. The heat pump air conditioning system shall be a Mitsubishi Electric, Sanyo, LG, Daikin, 
Samsung, or approved equal split system.  The system shall consist of a slim silhouette, 
compact ceiling recessed packaged evaporator section  with matching Slim Line outdoor 
unit.  The units shall be listed by Electrical Testing Laboratories (ETL) and bear the ETL 
label.  All wiring to be in accordance with the National Electrical Code (N.E.C.)  The 
units shall be rated in accordance with ARI standard 240 and bear the ARI label.  A full 
charge of R-410A for 100 feet of refrigerant tubing shall be provided in the condensing 
unit.  A dry nitrogen holding charge shall be provided in the condensing unit.  A dry 
nitrogen holding charge shall be provided in the evaporator.  System SEER shall meet or 
exceed  Federal Standards latest edition 

 
B. The units shall have a manufacturer's warranty for a period of two (2) years from date of 

installation.  The compressor shall have a warranty of six years from date of installation.  
If, during this period, any part should fail to function properly due to defects in 
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workmanship or material, it shall be replaced or repaired at the discretion of Mitsubishi 
Electronics America, Inc.  This warranty does not include labor.  Manufacturer shall have 
ten years experience in the U.S. market.  Capacity shall be as scheduled on the contract 
drawings. 

 
C. The indoor unit shall be completely factory assembled and wired.  The casing shall be 

galvanized sheet with grey heat insulation.  This unit shall fit in the ceiling and have the 
capability of attaching a branch supply duct as well as a fresh air duct.  The evaporator 
fan shall be an assembly with a high performance, fan direct driven by a single motor.  
The fans shall be statically and dynamically balanced and run on permanently lubricated 
bearings.  The indoor unit shall have an adjustable air outlet system offering 4-way air 
flow, 3-way air flow, or 2-way air flow.  The auto air swing vanes shall automatically 
swing up and down for uniform air distribution.  Return air shall be filtered by a long-life 
filter to provide approximately, 2500 hours of use in a normal office environment before 
cleaning.  The indoor unit shall be covered with a flat panel which protrudes only 1 inch 
below the ceiling to provide a neat and clean installation.  The coils shall be of 
nonferrous construction with smooth plate fins bonded to copper tubing.  The tubing shall 
have inner grooves for high efficiency heat exchange.  All tubes joints shall be brazed 
with phoscopper or silver alloy.  The coils shall be pressure tested at the factory.  A 
condensate pan shall extend under the coil and piping.  An integral drain pan pump 
capable of lifting condensate 12 inches shall be provided.  An integral booster heater 
shall not be provided to supplement the unit during the heating mode.  The unit variable 
speed compressor shall allow full heating capability and defrost without the need for a 
booster heater. The unit electrical power requirements shall be as scheduled on the 
contract drawings. 

 
D. The control system shall consist of two (2) microprocessors interconnected by a single 

non-polar two wire cable as supplied.  Wiring shall run from indoor unit to controller 
direct. NO SPLICES.  When running longer lengths or more than one set of remote 
controller wires together, a double insulated, two wire cable equivalent to that provided 
e.g. Belden 9407 cable, is mandatory or use shielded two wire cable.  One 
microprocessor shall be factory wired and located within the indoor unit.  It shall have the 
capability of sensing return air temperature and indoor coil temperature; receive and 
process commands from the remote controller provide emergency operation; control the 
booster heater and control the outdoor unit.  The microprocessor within the wall mounted 
remote controller shall provide automatic cooling and heating system changeover; display 
set point and room temperature; a 24 hour on/off timer so that automatic operation can be 
set on the timer at one hour intervals from one to twenty-four hours; have self-diagnostic 
function display; check mode for memory of most recent problem; System shall control 
continued operation of the air sweep louvers; and provide on-off and system/mode 
function switching.  The heating system shall be controlled so that only warm air is 
discharged whenever the fan speed exceeds the very low (VLO) speed.  Normal operation 
of the remote controller provides individual system control in which one remote 
controller and one indoor unit are installed in the same room.  The remote controller shall 
have the capability of controlling up to a maximum of 50 systems at a maximum 
developed control cable distance of 1650 feet.  The control voltage between the remote 
controller and the indoor unit shall be 12 volts, D.C.  The control voltage between the 
indoor unit and the outdoor unit shall be 12 volts D.C.  Both 12 VDC shall be generated 
from the indoor unit microprocessor board.  The system shall be capable of automatic 
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restart when power is restored after power interruption.  System shall include twenty 
function self diagnostics including total hours of compressor run time. 

 
E. The outdoor unit shall be completely factory assembled, piped, and wired.  The casing 

shall be fabricated of galvanized steel, bonderized and finished with baked enamel.  The 
unit shall be furnished with one (1) direct drive, propeller type fan arranged for horizontal 
discharge.  The motors shall have inherent protection be of the permanently lubricated 
type, and resiliently mounted for quiet operation.  Each fan shall be provided with a 
raised guard to prevent contact with moving parts.  The variable speed compressor shall 
be of the high-performance, rotary type with crankcase heater, accumulator and internal 
thermal overloads.  The variable speeed compressor shall be mounted so as to avoid the 
transmission of vibration.  The refrigeration system shall be equipped with pressure 
switch and have the capability to operate with a maximum height difference of 130 feet 
and overall refrigerant tubing length of 130 feet between indoor and outdoor sections 
without the need for line size changes, traps or additional oil.  Refrigerant flow from the 
condenser to be controlled by means of a capillary tube.  The condenser coil shall be of 
nonferrous construction with smooth plate fins bonded to copper tubing.  The coil shall 
be protected with an integral metal guard.  The unit shall be controlled by the 
microprocessor located in the matching indoor unit.  A built-in, low-ambient controller 
shall allow cooling to 23 degrees F outdoor temperature.  The unit electrical power 
requirements shall be as scheduled on the contract drawings.  The outdoor unit shall be 
placed on vibration isolators and mounted on a concrete pad. 

 
F. High condensate water safety shutdown: Each indoor units detection unit shall be 

interlocked to alarm and stop the outdoor unit if a high condensate water level is sensed. 
 

2.02 FANS 
 

A. General 
 

1. Provide fans as indicated on the drawings.  All fans shall have been tested and 
their performance rated in accordance with Air Movement and Control 
Association, Inc., Bulletin 210-85 Test Code and shall be licensed to bear the 
AMCA Seal.  All fans shall carry the AMCA Certified Rating Seal for air and 
sound.  Sound power levels shall be submitted for approval.  Fan curves shall be 
submitted with all fan shop drawings. 

 
2. Fan manufacturer shall submit under what duct configuration  (unducted, 

partially ducted, or ducted) the manufacturer certified the performance of a 
particular fan or group of fans. 

 
3. When indicated on Contract Drawings provide inverter duty rated motors for all 

variable speed fans. 
 
B. In-Line Centrifugal Fans  

 
1. Belt Drive 

 
a. Furnish and install in-line centrifugal belt drive fans of the size, capacity 
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and electrical characteristics as shown on contract drawings. 
b. Duct mounted fans shall be of the centrifugal belt driven in-line type. 

The fan housing shall be of the square design constructed of heavy gauge 
galvanized steel and shall include square duct mounting collars. 

c. Fan construction shall include two removable access panels located 
perpendicular to the motor mounting panel.  The access panels must be 
of sufficient size to permit easy access to all interior components.  All in-
line fans shall be factory insulated.  The housing interior shall be 
insulated with 1-inch acoustical insulation. 

d. The fan wheel shall be centrifugal backward inclined, constructed of 
aluminum and shall include a wheel cone carefully matched to the inlet 
cone for precise running tolerances.  Wheels shall be statically and 
dynamically balanced. 

e. Motors shall be heavy duty ball bearing type, carefully matched to the 
fan load and furnished at the specified voltage, phase and enclosure.  
Motors and drives shall be mounted out of the airstream.  Motors shall be 
readily accessible for maintenance.  Motors shall be high efficiency type. 

f. Precision ground and polished fan shafts shall be mounted in 
permanently sealed, lubricated pillow block ball bearings.  Bearings shall 
be selected for a minimum (L50) life in excess of 200,000 hours at 
maximum cataloged operating speed. 

g. Drives shall be sized for a minimum of 150 percent of driven 
horsepower.  Pulleys shall be of the fully machined cast iron type, keyed 
and securely attached to the wheel and motor shafts. 
Motor pulleys shall be adjustable for final system balancing. 

h. All fans shall bear the AMCA Certified Ratings Seal for both sound and 
air performance. 

i. Each fan shall bear a permanently affixed manufacturer's nameplate 
containing the model number and individual serial number for future 
identification. 

j. Explosion proof fans shall be provided with explosion proof motor and 
non-sparking explosion proof wheel construction. 

k. Fans shall be Model BSQ as manufactured by Greenheck Fan 
Corporation, ACME Engineering, Penn Ventilator, Cook, Twin City Fan 
and Blower or approved equal. 

 
2.03 DUCT MOUNTED HOT WATER HEATING COILS 

 
A. Provide and install duct mounted hot water heating coils of size, capacity and 

arrangement as shown on contract drawings.  Duct mounted hot water heating coils shall 
be as manufactured by York International, Carrier, Train or approved equal. 

 
B. General 

 
1. Coils shall be rated in accordance with ARI Standard 410. 

 
2. Coils to be suitable for 250 psig working pressure and 300 degree F.  Test coils at 

315 psig air pressure under water. 
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C. Construction 
 

1. Provide coils with 5/8 inch OD tubes constructed of seamless copper.  Tubes 
shall be permanently expanded to form fin bond and provide burnished, work-
hardened interior surface.  Return bends shall be die-formed and brazed to tubes. 

 
2. Headers shall be copper construction with non-ferrous supply, return 

connections.  All threaded supply and return connections are to be MPT with 
large and drainable returns at the bottom.  Joints between copper tubing and 
copper headers to be of brazed construction. 

 
3. Fins shall be aluminum plate fins accurately sized and completely die-formed to 

cause an air flow pattern for maximum heat transfer at the specified air side 
pressure drop.  The tube holes are to be accurately sized with fullcolars that 
automatically space the adjacent fin and completely  cover the tubing between 
each fin. 

 
4. Circuiting shall be of non-trapping, condensate drainable design. Coils shall 

produce equal surface temperatures throughout the entire coil length. 
 

5. Casings shall be 16 gauge galvanized steel. Provide minimum 1.5 inch wide 
flange on each of the four sides, both front and back.  Coils shall not sag or bow 
when mounted per the manufacturer's instructions.  Center core supports shall be 
furnished when finned length exceeds 42 inches. 

 
D. Installation: 

 
1. All duct mounted coils to be installed to allow removal of coil without disturbing 

ductwork. All duct mounted coils to be supported independent of associated 
ductwork.   

 
2. Entire coil section, all exterior tubes, and bends to be fully insulated to prevent 

condensation. 
 

3. Provide neoprene gasket between attachment of each coil to adjacent ductwork. 
 
2.04 HORIZONTAL HOT WATER UNIT HEATERS 
 

A. Provide and install horizontal hot water unit heaters of the size, capacity and electrical 
characteristics as indicated on the contract drawings. Horizontal unit heaters shall be 
Trane Model S, Dunham Bush, Modine Corp. or approved equal. 

 
B. Casing shall be two-piece with "picture frame" front formed into wrap around sides, top 

and bottom.  Furnish each unit with louvered fin diffuser for versatility in lateral 
diffusion. Casing shall be 18 gauge back panel with deep-drain fan orifice for extreme 
rigidity.  Steel supply and return pipe top connectors bolted to back.  Casings 
phosphatized to prevent corrosion and finished with a green baked enamel finish. 

 
C. Fan shall be high efficiency Model A with aluminum blades, factory balanced and sturdy 
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for standard applications. 
 

D. Coils shall be hot water, single tube single serpentine design. Fins shall be aluminum 
sigma-flow, mechanically bonded to seamless copper tubing.  All coils one-row deep in 
air flow direction. Coils shall be tested at 300 psig air under water.  Coils shall be suitable 
for operation at 200 psig or 325 degrees F. 

 
E. Motors shall be totally enclosed, class "B" insulated shaded pole and permanent split 

capacitor.  All motors shall have built-in overload protection.  Sleeve bearing motors can 
be oiled.  Ball bearing motors are permanently lubricated. Units shall be U.L.  listed. 

 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Verify all dimensions by field measurements.  Verify that all equipment may be installed 
in accordance with pertinent codes and regulations, the original design, and the 
referenced standards. 

 
B. Verify structure, mounting supports and membrane installations are completed to the 

proper point to allow installation of roof mounted equipment, where applicable. 
 

C. Examine rough-in requirements for all piping systems to verify actual locations of piping 
connections prior to installation. 

 
D. Verify that electrical work installation is in accordance with manufacture's submittal and 

installation requirements of Division 26 sections.  Do not proceed with equipment start-
up until electrical work is acceptable to equipment installer.  Coordinate sizes of all 
thermal overloads with Division 26. 

 
E. Do not proceed until unsatisfactory conditions have been corrected. 

 
F. Provide wiring diagrams of all equipment as specified in Division 23 Section, Common 

Work Results for HVAC. 
 
3.02 GENERAL INSTALLATION REQUIREMENTS 
 

A. Install all equipment in accordance with manufacturer's installation instructions, in 
accordance with state and local code requirements, and in accordance with the contract 
drawings.  Install all equipment plumb and level, to tolerances as required by the 
manufacturer of each item of equipment.  Maintain manufacturer recommended 
clearances around and over all equipment. 
 

B. Coordinate vibration isolation requirements with all equipment in accordance with 
Division 23 Section, Vibration Controls for HVAC, Plumbing and Fire Protection 
Equipment. 

 
C. Coordinate all electrical requirements with Division 26. 
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D. Coordinate all indoor and outdoor equipment pad locations and sizes with approved shop 
drawing submittals.  Provide operating weights of equipment to Structural Engineer for 
review.  Coordinate equipment pad locations and sizes with the Concrete Contractor or 
General Contractor.  Furnish anchor bolts which are to be inserted in concrete pads to 
concrete installer. 

 
E. Verify piping arrangements of all equipment with the contract drawings.  Piping details 

shall be strictly adhered to concerning valves, fittings, components, etc.  At coils, where a 
rebuildable and repairable autoflow valve is installed in the line without the need for 
draining or shutting of the water, the same may be utilized as the isolation valve and 
additional shut-off valve is not required. 

 
F. Connect all equipment, devices and components to wiring systems and to ground as 

indicated and instructed by manufacturer.  Tighten connectors and terminals, including 
screws and bolts, according to equipment manufacturer's published torque-tightening 
values for equipment connectors.  Where manufacturer's torquing requirements are not 
indicated, tighten connectors and terminals according to tightening requirements 
specified in UL 486A. 

 
G. Testing:  After installing HVAC equipment, devices and components and after electrical 

circuitry has been energized, demonstrate product capability and compliance with 
requirements. 

 
H. Remove and replace malfunctioning units with new units and retest. 

 
I. All mechanical penetrations or terminations in exterior walls shall be flashed and caulked 

watertight. 
 
3.03 FIELD QUALITY CONTROL 
 

A. Where indicated provide the services of a factory authorized service representative to 
examine the field assembly of components, installation, piping, electrical connections, 
controls, and clearances.  Submit factory start-up check list to Engineer for information 
purposes.  Testing and balancing work shall not commence until start-up reports have 
been completed, reviewed by Engineer, and forwarded to Testing and Balancing Agency. 

 
B. Where factory start-up of equipment is not specified, provide field start-up by qualified 

technician to examine the field assembly of components, installation, piping, electrical 
connections, controls and clearances. Record equipment manufacturers standard start-up 
information and submit to Engineer for review.  Testing and balancing work shall not 
commence until start-up reports have been completed, reviewed by Engineer, and 
forwarded to Testing and Balancing Agency. 

 
C. Charge all refrigerant systems with refrigerant and oil and test for leaks.  Repair leaks and 

replace lost refrigerant and oil. 
 

D. Fill all hydronic systems with water after flushing and test for leaks.  Repair leaks and 
replace lost water.  Coordinate with water treatment contractor. 
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E. Submit to Engineer a written table of all relief valve and make-up water valve settings for 
each system.  Provide an additional copy in the Operations and Maintenance Manuals. 

 
F. Verify proper motor sizes, voltages, thermal overloads, nameplate data, etc.  All 

equipment voltages and current shall be recorded to insure that motors are operating 
below their service factors.  Test and Balance Engineer shall record electrical data before 
continuous or permanent operation. 

 
3.04 DEMONSTRATION 
 

A. Where indicated, provide the services of a factory authorized service representative to 
provide start-up and to demonstrate and train the Owner's maintenance personnel. 

 
B. Place equipment into operation and adjust controls and safeties.  Replace damaged or 

malfunctioning components and controls. 
 

C. Training: 
 

1. Train the Owner's maintenance personnel on start-up and shut-down procedures, 
trouble shooting procedures, lubrication, servicing procedures and preventative 
maintenance schedules/procedures.  Review with the Owner's personnel, the 
contents of the operation and maintenance data specified in Division 23 Section, 
Common Work Results for HVAC. 

 
2. Submit operation and maintenance data as soon as possible prior to project close-

out.  Operations and maintenance data shall be submitted to the Owner for review 
and comment prior to submission to the Engineer. 

 
3. Schedule training with the Owner through the Architect and/or Engineer with at 

least seven (7) days prior notice. 
 

D. Contractor shall demonstrate removal and replacement of filters at all pieces of 
equipment with filters in the prescence of the Owners representative. 

 
3.05 CLEANING 
 

A. After completing installation, inspect exposed finish. Remove burrs, dirt, and 
construction debris, and repair damaged finishes including chips, scratches, and 
abrasions. 

 
B. Clean fan and equipment interiors  to remove foreign material and construction dirt and 

dust. Vacuum clean fan wheels, cabinets, and coils' entering air face. 
 
3.06 EXISTING AIR HANDLING UNIT #8 AND EXHAUST FAN #8 INSTALLATION 

REQUIREMENTS 
 

A. Refer to Division 23 Section “Automatic Temperature Control” for sequence of 
operation.  Restore and replace existing controls, devices, equipment as required to 
accomplish the original sequence of operation 
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B. Verify the existing air handling unit #8 is level and plumb, according to manufacturer's 

written instructions. 
 

C. Install flexible connections as hereinafter specified at all duct connections. 
 

D. Comb out fins on existring AHU coils where deformed or bent.  Replace or repair broken 
fins. 

 
E. Clean existing coils, AHU casing, ductwork, drain pans, dampers, fan wheel, filter 

housing, mixing box, etc… 
 

F. Make connections to new coils with unions and flanges. 
 

G. Provide air tight seals between coils and duct or casings.  Gasket all access panels, door 
openings and inspection windows.  Seal all joints between sections. 

 
H. Insulate all existing headers outside air flow as specified for new piping. 

 
I. Arrange installation of units to provide access space around air handling units for service 

and maintenance. 
 

J. Adjust damper linkages for proper damper operation.  Test all dampers/actuators for all 
modes of operation.   Replace dampers/ actuators that are not functioning to provide the 
sequence of operation. 

 
K. Install air tight seals at all air handling penetration points, including pipe penetrations at 

the coils, unused maintenance - only drain openings, and any penetrations for electrical 
wiring. 

 
L. Test and calibrate all sensors and control devices as required to restore unit to like new 

condition and provide indicated sequence of operation. 
 
M. Test existing control valves and repair or replace components as required.  
 
N. Interlock with existing exhaust fan #8. 
 
O. Clean existing exhaust fan #8 housing and wheel. 
 
P. Clean existing air handling unit #8 fan housing and wheel. 
 
Q. Clean all damper blades, drain pans, casing, ductwork, duct detectors, sensors, etc. 
 
R. Install new filters and provide a set of spare filters. 
 
S. Install a new return air duct smoke detector and interlock with fan shut-down and existing 

fire alarm system. 
 
T. Clean return airflow measuring station. 
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U. Chemically clean the existing chilled water coil and existing pre-heat coil. 
 
V. Test and repair or replace all existing control devices. 
 
W. Test and balance Existing Air Handling Unit #8, Existing Exhaust Fan #8, existing 

chilled water coil, existing hot water heating coil, existing air flow monitoring station, 
and all new equipment. 

 
X. Install new belts and pulleys. 

 
3.07 DUCTLESS UNITS EQUIPMENT INSTALLATION REQUIREMENTS 
 

A. Mount indoor and outdoor units as detailed on contract drawings. 
 

B. Supply initial charge of refrigerant and oil as required. 
 

C. Install all interlock and control wiring between indoor units, outdoor units  thermostats, 
and condensate pumps. 

 
D. Install indoor ceiling cassette on vibration isolators. 

 
E. Install outdoor units on concrete pads or on roof curbs as indicated on drawings. 

 
F. Comb out fins on condensing unit where deformed or bent. Replace or repair broken fins. 

 
G. Install condensate lift pumps, float switches, alarm, unit shut down wiring and detection 

block units per manufacturer's recommendations. 
 

H. For wall mounted units, locate condensate pumps above ceiling.  Install all piping, tubing 
between indoor unit, adapter, detection block, and condensate pump. 

 
I. For wall mounted units field wire power wiring, alarm circuits, control cable, safety 

circuit connection, alarm, and condensate pump. Condensate pump shall be  powered 
from indoor unit power wiring. Coordinate condensate pump electrical characteristics 
with indoor unit electrical characteristics. 

 
J. Install wind baffles when required for low ambient operation. Locate wind baffles facing 

the predominant wind direction in winter. 
 
3.08 FAN INSTALLATION REQUIREMENTS. 
 

A. Install fans with resilient mounting and flexible electrical leads. 
 

B. Install flexible connections and vibration isolators as specified in Division 23 Section, 
Common Work Results for HVAC and Division 23 Section Vibration Controls for HVAC, 
Plumbing and Fire Protection Equipment. Ensure metal band of connectors are parallel 
with minimum one inch flex between ductwork and fan while running. 
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C. Provide safety screens/guards on all fans and permanently mount after final testing and 
balancing. 

 
D. Do not operate fans for any purpose until ductwork is clean, filters in place, bearings 

lubricated, and fans have been test run under operation. 
 

E. Provide sheave required for final air balance. 
 

F. Install fans according to manufacturer's written instructions. 
 

G. Adjust damper linkages for proper damper operation. 
 

H. Adjust belt tension. 
 

I. Lubricate bearings. 
 

J. Replace fan and motor pulleys and belts as required to achieve design conditions. 
 

3.09 HYDRONIC EQUIPMENT AND SPECIALITIES INSTALLATION REQUIREMENTS 
 

A. Where large air quantities can accumulate, provide enlarged air collection standpipes. 
 

B. Provide manual air vents at system high points and as indicated. 
 

C. Provide valved drain and hose connection on strainer blow down connection. 
 

D. Install equipment exposed to finished area after walls and ceiling are finished and 
painted. Avoid damage. 

 
E. Protection: Provide finished cabinet units with protective covers during balance of 

construction. 
 

F. Unit heaters: hang from building structure, with pipe hangers anchored to building, not 
from piping. Mount as high as possible to maintain greatest headroom unless otherwise 
indicated. 

 
G. Testing:  After installing and connecting units, demonstrate product capability and 

compliance with requirements. 
 

H. Remove and replace malfunctioning units with new units and retest. 
 
3.10 WATER TREATMENT INSTALLATION REQUIREMENTS 
 

A. Systems shall be operational, filled, started, and vented prior to cleaning.  
 

B. Place terminal control valves in open position during cleaning.  Open bypass valves on 
coils and close isolation valves on coils during initial flushing. 

 
C. Verify that electric power is available and of the correct characteristics. 
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D. Flush closed systems with clean water for one hour minimum. Drain completely and 

refill. 
 

E. Remove, clean, and replace strainer screens. 
 

F. Inspect, remove sludge, and flush low points with clean water after cleaning process is 
completed.  Include disassembly of components as required. 

 
 
 END OF SECTION   
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SECTION 230701 
 

HVAC INSULATION 
 
PART 1. GENERAL 
 
1.01. REFERENCE 
 

A. The Conditions of the Contract and other General Requirements apply to the work specified 
in this Section.  All work under this Section shall be subject to the requirements of Division 
23 Section, Common Work Results for HVAC. 

 
B. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section 
 
1.02. DESCRIPTION 
 

A. All piping, ductwork, and equipment installed under this Contract shall be covered as 
specified. 

 
1.03. SCOPE 
 

A. The work covered by this specification consists of furnishing all labor, equipment, materials 
and accessories, and performing all operations required, for the correct fabrication and 
installation of thermal insulation applied to all piping, equipment, and duct systems, in 
accordance with applicable project specifications and drawings, subject to the terms and 
conditions of the contract. 

 
1.04. STANDARDS 
 

A. Thermal insulation materials shall meet the property requirements of one or more of the 
following specifications as applicable to the specific product or use: 

 
1. American Society for Testing of Materials Specifications: 

 
a). ASTM C 547, "Standard Specification for Mineral Fiber Preformed Pipe 

Insulation". 
 

b). ASTM C 533, "Standard Specification for Calcium Silicate Pipe & Block 
Insulation". 

 
c). ASTM C 55, "Standard Specification for Mineral Fiber Blanket and Felt 

Insulation". 
 

d). ASTM E 96, “Standard Test Methods for Water Vapor Transmission of 
Material”. 

 
e). ASTM C 585, "Recommended Practice for Inner and Outer Diameters of 

Rigid Pipe Insulation for Nominal Sizes of Pipe and Tubing (NPS System)". 
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f). ASTM C 612, "Standard Specification for Mineral Fiber Block and Board 

Thermal Insulation". 
 

g). ASTM C 1136, "Standard Specification for Barrier Material, Vapor, "Type 
1 or 2 (Jacket only). 

 
h). ASHRAE 90.1 "Energy efficient design of new buildings except low-rise 

residential buildings", latest edition. 
 

B. Insulation materials, including all weather and vapor barrier materials, closures, hangers, 
supports, fitting covers, and other accessories, shall be furnished and installed in strict 
accordance with project drawings, plans, and specifications. 

 
1.05. SYSTEM PERFORMANCE 
 

A. Insulation materials furnished and installed hereunder should meet the minimum economic 
insulation thickness requirements of the North American Insulation Manufacturers' 
Association (NAIMA) (formerly known as TIMA), to ensure cost-effective energy 
conservation performance.  Alternatively, materials should meet the minimum thickness 
requirements of National Voluntary Consensus Standard 90.1, (latest edition) and "Energy 
Efficient Design of New Buildings," of the American Society of Heating, Refrigeration, and 
Air-Conditioning Engineers (ASHRAE), latest edition.  However, if other factors such as 
condensation control or personnel protection are to be considered, the selection of the 
thickness of insulation should satisfy the controlling factor.  As minimum, all insulation 
thicknesses shall be as hereinafter specified. 

 
B. Insulation materials furnished and installed hereunder shall meet the fire hazard requirements 

of any one of the following specifications: 
 

1. American Society for Testing of Materials ASTM E 84 
 

2. Underwriters' Laboratories, Inc.   UL 723 
 

3. National Fire Protection Association  NFPA 255 
 

4. ASTM E 96, “Standard Test Methods for Water Vapor Transmission of Materials”. 
 

C. Calcium silicate products shall include a visual identification system to permit positive field 
determination of their asbestos-free characteristics. 

 
1.06. QUALITY ASSURANCE 
 

A. Insulation materials and accessories furnished and installed hereunder shall, where required, 
be accompanied by manufacturers' current submittal or data sheets showing compliance with 
applicable specifications listed in Section 1.4 above. 
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B. Insulation materials and accessories shall be installed in a workmanlike manner by skilled 
and experienced workers who are regularly engaged in commercial insulation work. 

 
1.07. DELIVERY AND STORAGE OF MATERIALS 
 

A. All of the insulation materials and accessories covered by this specification shall be delivered 
to the job site and stored in a safe, dry place with appropriate labels and/or other product 
identification. 

 
B. The Contractor shall use whatever means are necessary to protect the insulation materials 

and accessories before, during, and after installation.  No insulation material shall be 
installed that has become damaged in any way.   The Contractor shall also use all means 
necessary to protect work and materials installed by other trades. 

 
C. If any insulation material has become wet because of transit or job site exposure to moisture 

or water, the Contractor shall not install such material, and shall remove it from the job site.  
An exception may be allowed in cases where the Contractor is able to demonstrate that wet 
insulation when fully dried out (either before installation, or afterward following exposure to 
system operating temperatures) will provide installed performance that is equivalent in all 
respects to new, completely dry insulation.  In such cases, consult the insulation 
manufacturer in writing for technical assistance. 

 
D. Maintain ambient temperatures and conditions required by manufacturers of adhesives, 

mastics, and insulation cements.  Protect all insulation from water, construction traffic, dirt, 
chemical and mechanical damage. 

 
1.08. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section affected 
by alternates. 
 

PART 2. PRODUCTS 
 
2.01. GENERAL 
 

A. All materials to be insulated shall be thoroughly cleaned, after completion of successful tests, 
and shall be covered as specified below.   Fiberglass insulation shall be Owens-Corning, 
Manville, Armstrong, or P.P.G, or as approved equal. 

 
2.02. PIPE INSULATION MATERIALS 
 

A. Unless otherwise noted, insulation shall be one piece or half sectional molded fibrous glass 
with "K" rating of .23 at 75 degrees Fahrenheit mean temperature, for service temperatures 
between -60 degrees Fahrenheit and +450 degrees Fahrenheit with all service jacket.  Pipe 
insulation shall be fiberglass SSL II with double closure system as manufactured by Owens 
Corning, Johns Manville, Knauf or approved equal. 
 

B. Exterior refrigerant pipe insulation shall be Armacell, or approved equal, foam insulation 
with exterior field applied aluminum jacketing. Interior refrigerant piping shall be Armacell 
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or approved equal foam insulation.  Where interior refrigerant piping is exposed also install 
field applied PVC jacketing. 

 
C. Unless otherwise noted, pipe insulation jacket shall be factory-applied vinyl coated, 

embossed and reinforced vapor barrier laminate, with a perm rating of not more than 0.02 
perms.  All hot and cold, concealed and exposed butt strips shall be of the same material as 
the jacket.  Jacket and butt strips shall be sealed with field-applied Foster 85-20/85-60 or 
Childers CP-82 (5 gal cans only) adhesive.  Jacket and butt strips shall be off-white color and 
shall be equivalent to Owens-Corning Fiberglass 25-ASJ. 

 
D. For fittings on all piping, valves and flanges, apply fiberglass molded or segmented 

insulation equal in thickness to the adjoining insulation and securely fasten in place using 
wire.  Cold piping:  Apply a tack coat of vapor barrier coating and reinforcing mesh.  After 
½ hour, apply second coat of same vapor barrier coating, UL labeled, Type C, for cold water 
piping, Hot piping Type H for hot water piping:  Apply tack of breather mastic.  Wrap fitting 
with fiberglass reinforcing cloth overlapping adjoining sections of pipe insulation by 2-
inches.  Apply a second coat of breather mastic over the reinforcing cloth, working it to a 
smooth finish.   
 
1. Vapor Barrier Coating:  Foster 30-65;  Childers CP-34 or Vimasco 749.  Permeanie 

shall be 0.03 perms or less at 45 mils dry as test by ASTM E96. 
2. Breather mastic:  Foster 46-50; Childers CP-10/11 or Vimasco WC-5 
3. Reinforcing Mesh:  Foster Mast a Fab; Childers Chil Glas #10 or Vimasco Elastafab 

 
E. All pipe insulation, jackets, or facings, and adhesives used to adhere jacket or facing to the 

insulation, including fittings and butt strips, shall have non-combustible fire and smoke 
hazard system rating and label as tested by ASTM E-84, NFPA 225, and UL 73, not 
exceeding Flame Spread 25, Fuel Contributed 50, Smoke Developed 50.  Accessories such 
as adhesives, mastic cements, tapes and cloth for fittings shall have the same ratings as listed 
above.  All products or their shipping cartons shall bear the Underwriter's label indicating 
that flame and smoke ratings do not exceed the above criteria. 

 
F. For piping having a vapor barrier insulation and for all insulated piping requiring supports, 

hangers and supports shall be installed outside the insulation.  Wherever hangers and 
supports are installed outside the insulation, pipe insulation protecting shields shall be 
provided.  Where insulation is a load bearing material, of sufficient strength to support the 
weight of the piping, pipe shields one-third the circumference of the insulation and of a 
length not less than three times the diameter of the insulation (maximum length 24-inches) 
shall be provided.  Insulation of 7-1/4 pound or greater density will be considered as load 
bearing for pipe sizes up to and including 2-inches.  Where insulation is not of sufficient 
strength to support the weight of the piping, a half section of high density fiberglass or foam 
inserts, shall be provided.  Vapor barrier and finish shall be applied as required to match 
adjoining insulation. In addition, shields shall be furnished as specified above. 

 
G. For piping located outside of the building, an corrugated aluminum weatherproof jacketing 

system shall be provided.  This system shall be Micro-Lot ML as manufactured by Manville, 
Polyweld by Pabco Metals Corp., Childers, or as approved equal, and installed per the 
manufacturer's recommendations.  Where outdoor piping is receiving electric heat tape, the 
insulation shall be oversized so that the heat tape is not compressed tightly to the pipe.  Pipe 
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jacketing shall be corrugated (3/16-inch) deep aluminum, .016-inch thickness of H-14 temper 
with aluminum strapping of .75-inch width and .020 inch thickness with moisture barrier.  
Aluminum jacketing elbows shall be smooth, .016-inch thickness and 1100 alloy.  All 
jacketing shall have an integrally bonded moisture barrier over the entire surface in contact 
with the insulation.  Longitudinal joints shall be applied so they will shed water and shall be 
sealed completely with metal jacketing sealant.  Sealant shall be Foster 95-44 or Childers 
CP-76.  Circumferential joints shall be closed using preformed butt strips following 
manufacturer's recommendations for securement.  Jacket seams shall be located on the 
bottom side of the horizontal piping.   
 

H. Generator Exhaust Pipe/Muffler Insulation: 
 

1. Products:  Subject to compliance with requirements, provide the following: 
a). Industrial Insulation Group (IIG); Thermo-12 Gold. 

2. Performed Pipe Sections:  Flat, curved-, and grooved-block sections of 
noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous 
reinforcement.  Comply with ASTM C533, Type I. 

3. Flat-, curved-, and grooved-block sections of noncombustible, inorganic hydrous 
calcium silicate with a non-asbestos fibrous reinforcement.  Comply with ASTM C 
533, Type I. 

4. Prefabricated Fitting Covers:  Comply with ASTM C 450 and ASTM C585 for 
dimensions used in performing insulation to cover valves, elbows, tees and flanges. 

 
I. All disturbed piping insulation in existing areas shall be re-insulated with insulation type, 

density, and thickness as specified for new piping.  Insulation damaged due to new work and 
demolition only shall be replaced unless otherwise noted. 

 
J. On cold systems such as refrigerant piping and cooling coil drain piping, vapor barrier 

performance is extremely important.  All penetrations and seams of the ASJ and exposed 
ends of insulation must be sealed with vapor barrier coating.  The ASJ must be protected 
with either a coating or a suitable vapor retarding outer jacket.  Vapor seals at butt joints 
shall be applied at every fourth pipe section joint and at each fitting to provide isolation of 
water incursion.  Vapor Barrier Coating:  Foster 30-65; Childers CP-34 or Vimasco 749.  
Permeance shall be 0.03 perms or less at 45 mils dry as test by ASTM E96. 

 
K. Fittings and valves shall be insulated with pre-formed fiberglass fittings, fabricated sections 

of fiberglass pipe insulation, Fiberglass pipe and tank insulation, Fiberglass blanket 
insulation, or insulating cement.  Thickness shall be equal to adjacent pipe insulation.  Finish 
shall be with pre-formed PVC fitting covers or as otherwise specified on contract drawings.  
Where applicable, Victaulic PVC fitting valve and coupling covers shall be utilized. 
Victaulic PVC covers shall be installed with matching pipe insulation jacketing material, 
vinyl tape solvent weld adhesive and appropriate fasteners. 

 
1. Flanges, couplings and valve bonnets shall be covered with an oversized pipe 

insulation section sized to provide the same insulation thickness as on the main pipe 
section.  An oversized insulation section shall be used to form a collar between the 
two insulation sections with low density blanket insulation being used to fill gaps.  
Jacketing shall match that used on straight pipe sections.  Rough cut ends shall be 
coated with a suitable weather or vapor-resistant mastic as dictated by the system 
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location and service.  Finish valve installation with a Tyvac jacket with ends that 
secure to adjacent piping. 

 
2. On hot systems where fittings are to be left exposed, insulation ends should be 

beveled away from bolts for easy access. 
 

3. On cold systems, particular care must be given to vapor sealing the fitting cover or 
finish to the pipe insulation vapor barrier.  All valve stems must be sealed with 
caulking which allows free movement of the stem but provides a seal against 
moisture incursion.  All gauge and thermometer penetrations and extensions shall be 
correctly sealed and insulated to prevent surface condensation.  Install oversized 
hangers to prevent penetrations of pipe insulation vapor barrier. 

 
L. All piping shall be supported in such a manner that neither the insulation or the 

vapor/weather barrier is compromised by the hanger or the effects of the hanger.  In all cases, 
hanger spacing must be such that the circumferential joint may be made outside the hanger.  
On cold systems, vapor barrier must be continuous, including material covered by the hanger 
saddle. 

 
1. Piping systems 3-inches (7.5cm) in diameter or less, insulated with Fiberglass 

insulation, may be supported by placing saddles of the proper length and spacing, as 
designated in Owens-Corning Pub. 1-IN-12534, under the insulation.  Hangers 
saddles shall be minimum 16 gauge with a saddle arc of 120 degrees minimum. 

 
2. For hot or cold piping systems larger than 3-inches (7.5 cm) in diameter, operating 

at temperatures less than +200 degrees F (93 degrees C) and insulated with fiber 
glass, high density inserts such as foam or wood blocks with sufficient compressive 
strength shall be used to support the weight of the piping system.  At temperatures 
exceeding +_200 degrees F (93 degrees C), Owens-Corning Pink Calcium Silicate, 
IIG, or approved equal pipe insulation shall be used for high density inserts. 

 
3. Owens-Corning Pink Calcium Silicate pipe insulation may be used to support the 

entire weight of the piping system provided the hanger saddle is designed so the 
maximum compressive load does not exceed 100 psi (7kg/cm). 

 
4. Where pipe shoes and roller supports are required, insulation shall be inserted in the 

pipe shoe to minimize pipe heat loss.  Where possible, the pipe shoe shall be sized to 
be flush with the outer pipe insulation diameter. 

 
5. Thermal expansion and contraction of the piping and insulation system shall 

generally be taken care of by utilizing double layers of insulation and staggering 
both longitudinal and circumferential joints. Where long runs are encountered, 
expansion joints may be required where single layers of insulation are being used 
and should be so noted on the contract drawings. 

 
6. On vertical runs, insulation support rings shall be used. 

 
2.03. PIPING INSULATION THICKNESSES SCHEDULE 
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A. All piping shall be insulated with pipe insulation of the thicknesses indicted below: 
 

 
PIPING INSULATION THICKNESS SCHEDULE 
SERVICES 

 
THICKNESS 

 
All Branch Runouts to Unit Heaters 

 
1 ½ -inch thickness 

 
Heating Hot Water Piping 2-inches & Larger 

 
2 –inch thickness 

 
Heating Hot Water Piping 1-½ -inches & Smaller 

 
1 ½ -inch thickness 

 
All Drain Piping from Cooling Coils/Evaporators 

 
½-inch thickness 

 
All Refrigerant Piping 

 
1-inch thickness 

 
2.04. DUCTWORK INSULATION MATERIALS AND THICKNESSES 
 

A. Insulate all supply, return, relief, and outside air intake ductwork with fiberglass exterior 
duct insulation with factory-applied foil facing.  All exposed fiberglass duct insulation shall 
be 2-inch rigid or non-flexible board type 3.0 pcf minimum density, 0.23 max. "K" factor at 
75 degrees F mean temperature, with white vinyl A.S.J. vapor barrier facing.  All concealed 
fiberglass duct insulation shall be 2-inch flexible blanket type, 1.0 pcf minimum density.  All 
concealed insulation shall be 0.27 max. "K" factor at 75 degrees F mean temperature with 
reinforced foil-scrim Kraft vapor barrier facing.  Install R-value of all ductwork insulation 
shall be a minimum of R-8. 

 
B. Refer to Division 23 Section, HVAC Air Distribution System and contract drawings for 

location of all sound-lined ductwork. Sound-lined ductwork from the discharge or supply 
side of all air handling units shall require external insulation in addition to internal lining 
specified hereinafter.  All other ducts indicated to be provided with interior lining shall not 
require additional exterior insulation. 

 
C. Where a vapor barrier is required, all joints, seams, tears, punctures, and other penetrations 

shall be closed with 3-inch (7.5cm) pressure-sensitive tape matching the facing or with vapor 
barrier coating reinforced with 3-inch (7.5cm) glass scrim tape. 
 

D. Exposed dual wall ductwork located in finished areas shall not require additional exterior 
insulation.  Exposed dual wall supply ductwork located in mechanical room, fan rooms, 
penthouse, mezzanines and boiler rooms shall require additional rigid exterior insulation as 
hereinafter specified. 

 
E. Contractor-applied internal linings shall be as specified and installed as hereinafter specified. 

 
F. For exposed Fiberglass duct insulation, tightly butt all edges and seams.  Secure insulation 

with flush mechanical fasteners spaced not less than one per square foot.  Insulation may be 
secured with 100 percent coverage of adhesive with mechanical fasteners on the underside of 
the duct only, in addition to adhesive.  Adhesive shall be water based Foster 85-60 or 
Childers CP-127.  Cover all seams, joints and fasteners with not less than 3-inch wide tape 
matching the insulation facing.  Pre-finished white fastener caps may be left exposed if the 
spacing and pattern is uniform in appearance.  Staples will not be permitted. 
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G. All duct-mounted heating coils shall be insulated with fiberglass exterior duct insulation with 

factory applied foil facing.  Insulation shall be 1½ -inches flexible blanket type, 1.0 pcf 
minimum density, 30 max "k" factor, with reinforced foil-scrim Kraft vapor barrier facing. 

 
H. All disturbed ductwork insulation in existing areas shall be re-insulated with insulation type 

and thickness as specified for new ductwork.  Duct insulation damaged due to installation of 
new work and demolition only shall be replaced. 

 
I. All supply air diffusers and supply air registers shall be fully insulated on the rear exposed 

surface to prevent condensation.  Insulation shall be 1 ½" inch flexible blanket type 1 ½ pcf 
minimum density with reinforced foil-scrim-Kraft vapor barrier facing, .25 max "k" factor. 

 
2.05. ACCESSORY MATERIALS 
 

A. Accessory materials installed as part of insulation work under this section shall include, but 
not be limited to: 

 
1. Closure Materials - Butt strips, bands, wires, staples, mastics, adhesives; pressure-

sensitive tapes. 
 

2. Field-applied jacketing materials - sheet metal, plastic, canvas, fiber glass cloth, 
insulating cement; PVC fitting covers, PVC jacketing. 

 
3. Support Materials - Hanger straps, hanger rods, saddles. 

 
4. Fasteners, weld pins/studs, speed clips, insulation washers. 

 
5. Metal mesh or expanded metal lagging. 

 
B. All accessory materials shall be installed in accordance with project drawings and 

specifications, manufacturer's instructions, and/or in conformance with the current edition of 
the Midwest Insulation Contractors Association (MICA) "Commercial & Industrial 
Insulation Standards." 

 
2.06. FIELD-APPLIED JACKET 
 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and 
forming.  Thickness is indicated in field-applied jacket schedules.  

 
1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
a). Johns Manville; Zeston. 
b). P.I.C. Plastics, Inc.; FG Series. 
c). Proto PVC Corporation; LoSmoke. 
d). Speedline Corporation; SmokeSafe. 
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2. Adhesive:  As recommended by jacket material manufacturer. 

 
3. Color:  High gloss white.   

 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field 

fabricate. 
a). Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, 

flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, 
and P-trap and supply covers for lavatories. 

 
5. Factory-fabricated tank heads and tank side panels. 

 
2.07. HANGER BLOCKS 

 
A. For all pipes larger than 3 inches in diameter the hanger blocks shall be high compressive 

strength foam or wood blocks.  Wood blocks shall be precision cut thickness to match 
specified insulation and shall include flared edge hanger saddle as manufactured by 
Buckaroo. 
 

B. The wood blocks shall be suitable for temperatures from  -120 degrees Fahrenheit to 200 
degrees Fahrenheit.  Do not utilize the wood blocks for piping systems operating outside of 
the indicated temperature range. 
 

PART 3. EXECUTION 
 
3.01. WORKMANSHIP 
 

A. The Contractor shall take special care to prevent soiling equipment below or adjacent to 
areas being insulated.  He shall be completely responsible for removing insulation cement 
splashes and smears and all surfaces that he mars or otherwise soils or defaces, and he will be 
totally responsible for restoring these damaged surfaces to their like-new condition when 
delivered to the site. 

 
3.02. SITE INSPECTION 
 

A. Before starting work under this section, carefully inspect the site and installed work of other 
trades and verify that such work is complete to the point where installation of materials and 
accessories under this section can begin. 

 
B. Verify that all materials and accessories can be installed in accordance with project drawings 

and specifications and material manufacturers' recommendations. 
 

C. Verify, by inspecting product labeling, submittal data, and/or certifications which may 
accompany the shipments, that all materials and accessories to be installed on the project 
comply with applicable specifications and standards and meet specified thermal and physical 
properties. 

 
3.03. PREPARATION 
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A. Ensure that all pipe and equipment surfaces over which insulation is to be installed are clean 

and dry. 
 

B. Ensure that insulation is clean, dry, and in good mechanical condition with all factory-
applied vapor or weather barriers intact and undamaged.  Wet, dirty, or damaged insulation 
shall not be acceptable for installation. 

 
C. Ensure that pressure testing of piping or duct systems has been completed prior to installing 

insulation. 
 
3.04. INSTALLATION 
 

A. Piping Systems 
1. General: 

 
a). Install all insulation materials and accessories in accordance with 

manufacturer's published instructions and recognized industry practices to 
ensure that it will serve its intended purpose. 

 
b). Install insulation on piping subsequent to installation of heat tracing, 

painting, testing, and acceptance tests. 
 

c). Install insulation materials with smooth and even surfaces.  Insulate each 
continuous run of piping with full-length units of insulation, with single cut 
piece to complete run.  Do not use cut pieces or scraps abutting each other.  
Butt insulation joints firmly to ensure complete, tight fit over all piping 
surfaces.  

 
d). Maintain the integrity of factory-applied vapor barrier jacketing on all pipe 

insulation, protecting it against puncture, tear or other damage.  Seal all 
tears, punctures and other penetrations of the pipe insulation vapor barrier 
coating. 

 
e). On exposed piping, locate insulation and cover seams in least visible 

location. 
 

2. Fittings:  Cover valves, fittings, unions, flanges, strainers, flexible connections, 
expansion joints, pump bodies, strainers, blowdowns, backflow preventers, autoflow 
valves and similar items in each piping system using one of the following: 

 
a). Mitered sections of insulation equivalent in thickness and composition to 

that installed on straight pipe runs. 
 

b). Cold pipe fittings:  Apply a tack coat of vapor barrier coating and 
reinforcing mesh to produce a smooth surface.  After ½ hour, apply a 
second coat of same vapor barrier coating, UL labeled, Type C, for cold 
water piping. 
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c). Hot pipe fittings and Type H for hot water piping: Apply tack of breather 
mastic.  Wrap fitting with fiberglass reinforcing cloth overlapping adjoining 
sections of pipe insulation by 2-inches.  Apply a second coat of Type C or 
Type H breather mastic over the reinforcing cloth, working it to a smooth 
finish. 

 
d). Insulation cement equal in thickness to the adjoining insulation. 

 
e). PVC fitting covers insulated with material equal in thickness and 

composition to adjoining insulation. 
 

3. Penetrations:  Extend piping insulation without interruption through walls, floors, 
and similar piping penetrations, except where otherwise specified. 

 
4. Joints: 

 
a). Butt pipe insulation against hanger inserts. For hot pipes, apply 3-inch 

(7.5cm) wide vapor barrier tape or bank over butt joints.  For cold piping, 
apply wet coat of vapor barrier lap cement on butt joints, and seal joints 
with 3-inch (7.5cm) wide vapor barrier tape or band. 

 
b). All pipe insulation ends shall be tapered and sealed, regardless of service. 

 
B. Equipment Insulation: 

 
1. General: 

 
a). Install insulation in accordance with manufacturer's published instructions 

and recognized industry practices to ensure that it will serve its intended 
purpose. 

 
b). Install insulation on equipment after installation of heat tracing, painting, 

testing, and acceptance tests. 
 

c). Install insulation materials with smooth, even surfaces. Rework poorly 
fitted joints.  Do not use joint sealer or mastic as filler for joint gaps and 
excessive voids resulting from poor workmanship.  Apply insulation using 
staggered joint method for both single and double layer installation, 
applying each layer of insulation separately. 

 
d). Coat insulated surfaces where specified on contract drawings with layer of 

insulating cement, troweled in a workmanlike manner, leaving a smooth and 
continuous surface.  Fill in seams, broken edges, and depressions.  Cover 
over wire mesh and joints with cement sufficiently thick to remove surface 
irregularities. 

 
e). Maintain the integrity of factory-applied vapor barrier jacketing on all 

insulation, protecting it against puncture, tears or other damage.  Seal all 
tears, punctures and other penetrations of equipment insulation facing. 
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f). Where specification calls for field-applied all-service vapor barrier 

jacketing, it shall be neatly fitted and tightly secured.  Lap seams 2-inches 
(5cm) (min.). Seal all joints with adhesive.  Tape with 3-inches (7.5cm) 
matching pressure-sensitive tape or 3-inch (7.5cm) glass fabric and vapor 
barrier coating. 

 
g). On exposed equipment, locate insulation and cover seams in least visible 

location. 
 

2. Removable Insulation:   Provide removable insulation sections to cover parts of 
equipment which must be opened periodically for maintenance, such as vessel 
covers, fasteners, flanges, frames accessories, manholes, handholes, cleanouts 
ASME stamp, and manufacturer nameplates. 

 
3. Areas Left Uninsulated:  Items such as boiler manholes, handholes, clean-outs, 

ASME stamp, and manufacturers' nameplates should be left uninsulated unless 
omitting insulation would cause a condensation problem.  When such is the case, 
provide removable insulation and appropriate tagging to identify the presence of 
these items.  Provide neatly beveled edges at interruptions of insulation. 

 
4. Equipment Exposed to Weather:  Protect outdoor insulation from weather by 

installation of weather barrier mastic protective finish or jacketing as recommended 
by the jacketing manufacturer. 

 
C. Ductwork Insulation: 

 
1. General: 

 
a). Before installing insulation, ensure that all seams and joints in ductwork 

have been sealed and leak tested by the contractor responsible for the duct 
system.  Before applying duct insulation, air ducts shall be clean and dry. 

 
b). Install insulation in accordance with manufacturer's published instructions 

and recognized industry practice to ensure that it will serve its intended 
purpose. 

 
c). Install insulation materials with smooth and even surfaces.  Butt joints 

firmly together to ensure complete and tight fit over surfaces to be covered. 
 

d). Maintain the integrity of factory-applied vapor barrier jacketing on all 
insulation, protecting it against puncture, tears or other damage.  All staples 
used on ductwork insulation shall be coated with suitable sealant to 
maintain vapor barrier integrity and covered with pressure sensitive vapor 
barrier tape and vapor barrier coating as specified. 

 
e). Insulate entire system including fittings, joints, flanges, fire dampers, 

flexible connections, and exposed joints.  All portions of duct designated to 
receive duct wrap shall be completely covered with duct wrap. 
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f). To ensure installed thermal performance, duct wrap insulation shall be cut 

to "stretch-out" dimensions. Maintain specified duct insulation thickness 
and vapor barrier at all fittings, obstructions, and duct flanges. 

 
g). A 2-inch (50mm) piece of insulation shall be removed from the facing at the 

end of the piece of duct wrap to form an overlapping stapling and taping 
flap. 

 
h). Install duct wrap insulation with facing outside so that the tape flap overlaps 

the insulation and facing at the other end of the piece of duct wrap.  
Adjacent sections of duct wrap insulation shall be tightly butted with the 2-
inch (50mm) stapling and taping flap overlapping.  If ducts are rectangular 
or square, install so insulation is not excessively compressed at corners. 
Seams shall be stapled approximately 6-inches (150mm) on center with 2-
inch (13mm) (min) steel outward clinching staples. 

 
i). Seams, joints and staples shall be sealed with pressure-sensitive tape 

matching the insulation facing (either plain foil or FRK backing stock) and 
glass fabric and vapor barrier coating. Cloth duct tape of any color or finish 
using reclaimed rubber adhesives shall not be utilized on duct wrap 
insulation.  Adjacent sections of duct wrap shall be tightly butted with the 
2-inch (50mm) tape flap overlapping. 

 
j). Where rectangular ducts are 24-inch (600mm) in width or greater, duct 

wrap insulation shall be additionally secured to the bottom of the duct with 
mechanical fasteners such as pins and speed clip washers, spaced on 18-
inch (425mm) centers (maximum) to prevent sagging of insulation. 

 
k). Seal all tears, punctures and other penetrations of the duct wrap facing using 

one of the above methods to provide a vapor tight system. 
 

l). Upon completion of installation of duct wrap and before operation is to 
commence, visually inspect the system and verify that it has been correctly 
installed. 

 
m). Open all system dampers and turn on fans to blow all scraps and other loose 

pieces of material out of the duct system. Allow for a means for removal of 
such material. 
 

n). Check the duct system to ensure that there are no air leaks through joints. 
 

o). No ductwork insulation shall be supported utilizing tie wire or bailing wire. 
 Penetrations of ductwork insulation vapor barrier are prohibited. 

 
p). Bevel and terminate insulation at access doors. Paint edges with vapor 

barrier mastic. 
 

q). Install insulation board between volume dampers and sheet metal standoffs. 
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r). Provide removable insulation section at all pitot tube traverse points. 

Insulation section shall contain tether that attaches to adjacent ductwork. 
 

2. Penetrations:  Extend ductwork insulation without interruption through walls, floors 
and similar ductwork penetrations, except where otherwise specified. 
 

3. Ductwork Exposed to Weather:  Protect outdoor insulation from weather by 
installing outdoor weather barrier mastic or jacketing as recommended by the 
insulation manufacturer. 
 

4. Rigid Insulation: 
 

a). Rigid duct insulation may be impaled over welded pins and secured with 
insulation caps and washers matching the color of the vapor barrier facing.  
All seams shall be firmly butted and sealed with pressure-sensitive vapor 
barrier tape matching the facing and vapor barrier coating. 

 
b). Corner angles shall be installed on all external corners of rigid duct 

insulation in exposed finished areas before jacketing, except oven and hood 
exhaust duct insulation, which shall have no corner angles. 

 
5. Duct Wrap Insulation:  Duct wrap insulation shall be applied with all joints butted 

firmly together.  All joints in the insulation covering shall be sealed with adhesive.  
Duct wrap insulation shall be secured to bottom of rectangular or oval ducts over 
24inches (60cm) wide with mechanical fasteners on 16-inch (40 cm) (approx.) 
centers to prevent sagging. 

 
6. Duct Lining Insulation:   Duct liner insulation shall be  applied with all joints tightly 

butted using 90 percent coverage of adhesive meeting the requirements of ASTM C 
916 plus mechanical fasteners spaced according to the liner manufacturer's  schedule 
for the interior width of the plenum, housing, or air shaft.  (Also refer to Division 23 
Section, HVAC Air Distribution System.) 

 
3.05. FIELD QUALITY ASSURANCE 
 

A. Upon completion of all insulation work covered by this specification, visually inspect the 
work and verify that it has been correctly installed.  This may be done while work is in 
progress, to assure compliance with requirements herein to cover and protect insulation 
materials during installation. 

 
3.06. PROTECTION 
 

A. Replace damaged insulation which cannot be satisfactorily repaired, including insulation 
with vapor barrier damage and moisture-saturated insulation. 

 
B. The insulation contractor shall advise the general and/or the mechanical contractor as to 

requirements for protection of the insulation work during the remainder of the construction 
period, to avoid damage and deterioration of the finished insulation work. 
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3.07. SAFETY PRECAUTIONS 
 

A. Insulation contractor's employees shall be properly protected during installation of all 
insulation.  Protection shall include proper attire when handling and applying insulation 
materials, and shall include (but not be limited to) disposable dust respirators, gloves, hard 
hats, and eye protection. 

 
B. The insulation contractor shall conduct all job site operations in compliance with applicable 

provisions of the Occupational Safety and Health Act, as well as with all state and/or local 
safety and health codes and regulations that may apply to the work. 

 
3.08. INSULATION COVERING 
 

A. Unless otherwise noted, all exposed duct insulation shall have a field applied PVC jacket 
cover neatly cut and pasted over ductwork insulation.  PVC shall be 20 mils thick.   

 
B. Unless otherwise noted, all exposed pipe insulation required to be insulated shall be jacketed 

with a PVC Jacketing with fitting covers.  PVC jacket shall be color fade resistant, white 
high gloss, U.S.D.A. authorized as manufactured by Proto Corporation or approved equal.  
PVC jacketing shall be high impact, ultraviolet resistant PVC.  Minimum thickness shall be 
20 mils, roll stock ready for shop or field cutting and forming. 

 
C. Exposed areas include, but are not limited to, all mechanical equipment rooms/fan rooms, 

mezzanines, crawlspaces, penthouses, kitchens, electric rooms, piping and ductwork exposed 
in an occupied space. 

 
D. Where PVC jackets are indicated, install with 1 inch overlap at longitudinal seams and end 

joints, for horizontal applications, install with longitudinal seams along top and bottom of 
tanks and vessels.  Seal with manufacturers recommended adhesive. 

 
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and 

the finish bead along seam and joint edge. 
 

E. Exterior exposed pipe insulation required to be insulated shall be jacketed with a corrugated 
aluminum jacketing system as previously described.  Seal all laps with 1/8” bead metal 
jacketing sealant. 
 

 
 END OF SECTION 
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SECTION 230900 
 

AUTOMATIC TEMPERATURE CONTROL 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 

A. For General Mechanical Requirements, see Division 23 Section, Common Work Results for 
HVAC, and Division 01, General Requirements. 

 
B. Comply with all code requirements and fire safety requirements as specified in 

Division 21 Section, Common Work Results for Fire Protection. 
 
C. Coordinate controls with controlled equipment.  Upon completion of the work, calibrate and 

adjust all controls for proper function.  Electric wiring, new duct coils, including interlock 
wiring for equipment such as existing air handler, existing exhaust fan, ductless units, new 
freeze protection pumps, fans, switches, dampers, etc., shall be furnished and installed under 
this section.  All electrical work shall conform to the applicable requirements of Division 26. 
 All control wiring shall be installed in conduit in accordance with Division 26. 

 
D. Reference is hereby made for this contractor to become familiar with Division 26 of these 

specifications.  Familiarization is for coordination purposes only.  The control contractor 
shall provide all necessary relays, contactors, interlock wiring etc. not provided under 
Division 26 for the automation of the control systems as required by the sequence of 
operation.  The Mechanical Contractor shall coordinate all requirements with the building 
Fire Alarm System.  The mechanical contractor shall provide all additional devices and 
interlock wiring required for the automation of the ATC system. 

 
E. Furnish all labor, materials, equipment and services necessary for and incidental to 

furnishing and installing a complete stand-alone, automatic control system to meet the 
requirements of the sequence of operation described in Part 4. 

 
F. All labor, material, and equipment  to meet the functional intent of the system, as specified 

herein and as shown on the drawings, shall be included. Drawings are diagrammatic only.  
Equipment and labor not specifically referred to herein or on the plans, that are required to 
meet the functional intent, shall be provided without additional cost to the owner. 

 
1.02 QUALITY ASSURANCE 
 

A. The systems shall be complete in all respects, and shall be installed by skilled personnel.  
The Mechanical Contractor shall have a successful history in the installation and 
maintenance of automatic temperature control systems similar in size and performance to 
that specified herein.   

 
B. All electrical wiring in connection with the Automatic Temperature Control System shall be 

furnished and installed by the Mechanical Contractor.  This shall include all interlock wiring 
between the existing air handling units, existing exhaust fans, new duct coils, fans, pumps, 
heating systems, dampers, and switches. 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
AUTOMATIC TEMPERATURE CONTROL      230900-2 

 
C. All temperature control and interlock wiring shall be installed in conduit unless otherwise 

noted on the plans.  Power or interlock wiring shall be run in separate conduit from sensor 
and communications wiring. 

 
D. Identify each item, mounted on the face of a control panel, with an engraved nameplate 

(1/4") inch high engraved letters minimum).  Identify each item of control equipment (except 
room sensors and thermostats), with stamped tape, firmly attached to equipment (1/4") inch 
high letters minimum). 

 
E. Thermostats or sensors mounted on outside walls shall be mounted on 1 inch minimum 

thickness, rigid fiberglass insulating base (or equal). 
 

1.03 GUARANTEE AND INSTRUCTION 
 

A. The control system including all components,  parts and assemblies herein specified shall be 
free from defects in workmanship and materials under normal use and service.  After 
completion of the installation, the Mechanical Contractor shall regulate and adjust all 
thermostats, control valves, control motors, and other equipment provided under this 
contract.  If within two (2) years from the date of acceptance by Owner any of the equipment 
herein described is proved to be defective in workmanship or materials, it will be replaced or 
repaired at no additional cost to the Owner.  The Mechanical Contractor shall, after 
completion, provide any service incidental to the proper performance of the Control System 
under guarantees outlined above for a period of two (2) years.  Normal maintenance of the 
system is not to be considered part of the guarantee.  All corrective modifications made 
during warranty service periods shall be updated on all user documentation including as-built 
shop drawings. 

 
B. The mechanical contractor shall completely check out, calibrate and test all equipment to 

insure that the system performs in accordance with the approved specifications and 
sequences of operation submitted. 

 
C. Upon completion of the work, the control drawings encased in heavy plastic shall be 

provided where directed.  Layout shall show all control equipment and the function of each 
item indicated. 

 
D. Upon completion of the work, the Mechanical Contractor shall have completely adjusted the 

entire control system.  He shall arrange to instruct the Owner's representative on the 
operation of the control system for a period of not less than twelve hours.  All training shall 
be by the Mechanical Contractor and shall utilize specified manuals and as-built 
documentation. 

 
1.04 SUBMITTALS 
 

A. Submit complete shop drawings, including component catalog cuts, for approval before 
starting any control work.  Shop drawings shall be in accordance with Division 23 Section, 
Common Work Results for HVAC.  Shop drawings shall indicate all control equipment, 
arrangements, locations, functions, and description of operation. 
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B. Upon completion of his work, the Control Contractor shall provide [six (6) sets] of 
description of operation and schematic drawings corrected to the as-built condition.  This 
material shall be delivered to the Owner. 

 
C. Submittal shall consist of: 

 
1. Data sheets of all products. 
2. Valve, damper, and well and tap schedules showing size, configuration, capacity and 

location of all equipment. 
3. Wiring and piping interconnection diagrams including panel and device power and 

sources. 
4. Equipment lists of all proposed devices and equipment. 
5. Sequences of operation. 

 
1.05 ALTERNATES 
 

A. Refer to Division 01 Section, Alternates - Alternates for description of work under this 
section affected by alternates. 
 

PART 2  PRODUCTS 
 
2.01 WIRING 
 

A. The multi-conductor cable for field wiring of electronic analog sensors shall be minimum 
No. 22 AWG, 300 volt, thermoplastic with stranded copper wire and 100% shield coverage.  
The number of conductors in each sensor cable shall be as determined by the Contractor.  2/c 
#22 shielded cables shall be Belden Cat. #8451 3/c #20 shielded cables shall be Belden Cat. 
#9770. 

 
B. Individual conductors shall be color coded and in addition shall be numbered in the field to 

identify the particular terminal to which attached.  Field numbering shall be performed with 
Brady markers wrapped around the wire near the terminal connection.  All wires shall be 
terminated with pressure type connectors suitable for wire size, material and terminal 
connection.   

 
C. All wiring shall be installed in a designated conduit raceway.  The conduit shall conform to 

Division 26. 
 
D. All junction boxes shall have covers painted safety green, and be rigid steel. 

 
2.02 CONTROLLERS 
 

A. Thermostat covers shall be locking type, key to open with blank cover.  Thermostats used in 
air conditioning areas shall have two set points.  All room thermostats shall be mounted 5'-3 
inches above the furnished floor, except in stairways, corridors and toilets, which shall be 7'-
0 inches.  Provide insulating bases where thermostats are located on exterior or 
unconditioned walls.  Each thermostat shall have adjustable limit stops and adjustable 
sensitivity.  Provide vandal proof locking covers. 
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B. Low Limit Thermostats:  Freezestats shall have a minimum 20 foot (averaging sensing 
element) capillary tube sized to the basis of one linear foot of capillary tube for each square 
foot of coil surface.  Thermostat sensitivity shall be adjustable.   Freezestats shall stop supply 
and return fans and close the outside air damper if mixed air temperature drops below 35 
degrees F and open control valves.  Additional requirements are indicated in Sequence of 
Operation. 

 
2.03 DAMPERS 
 

A. Control Dampers 
 

1. The Mechanical Contractor shall provide all automatic control dampers of the types 
indicated on the plans and not specified to be integral with other equipment.  Frames 
shall be not less than 16 gauge galvanized steel.  Blades shall not be over 6 inches wide 
airfoil shaped double skin construction of 14 gauge equivalent thickness.  Bearings 
shall be stainless steel sleeves with ½" inch shafts.  Blade edge seals shall be vinyl 
blade with flexible metal compressible jamb seals of the tight-seal spring type.  
Dampers and seals shall be suitable for temperature ranges of -40 to 250 degrees F. 

 
2. All proportional control dampers shall be opposed blade type and all two-position 

dampers shall be parallel blade type. 
 
3. Dampers shall be sized to meet flow requirements of the application.  The sheet metal 

contractor shall furnish and install baffles to fit the damper to duct size.  Baffles shall 
not exceed 6 inches. 

 
4. Dampers shall be minimum leakage type to conserve energy and the temperature 

control manufacturer shall submit leakage and flow characteristic data for all control 
dampers with the temperature control submittal.  Maximum leakage shall be 3 CFM/Sq. 
Ft. at static pressure of 1 inch W.C. for a damper width of 48 inches. 

 
5. Where ultra-low leakage dampers are specified the blade edges shall be fitted with 

replaceable, snap-on, inflatable seals to limit damper leakage to 1/2 percent at applied 
static pressure. 

 
6. Low pressure rectangular control dampers shall be Type CD60 airfoil low leakage 

damper as manufactured by Ruskin or as approved equal of American Warming and 
Ventilating, Air Balance and Arrow.  Round control dampers shall be Type CERS25 
with blade edge seals as manufactured by Ruskin or as approved equal. 

 
B. Damper Operators 

 
1. Electric damper actuators shall be properly sized to provide sufficient torque to position 

the damper throughout its operating range. 
 
2. Use devices which are quiet in operation and which in the event of power failure, will 

fail safe by spring action in either the normally open or normally closed position as 
required for freeze, moisture, smoke, or fire protection. 
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3. In general, where operators are sequenced with other operators they shall be provided 
with positive positioning relays having adjustable operating ranges and starting points 
to permit adjustment of the control sequence as required by the operating characteristics 
of the system.  However, where operators for sequencing valves are located in confined 
spaces within terminal units, springs with pre-selected ranges to provide necessary 
sequencing may be used. 

 
4. Electric actuators requiring a 24 VAC power supply will be utilized.  All motors will 

have a cover mounted 120/24VAC transformer.  Motors shall be specifically designed 
and sized with proper torque according to requirements of the device it is to be used on 
(i.e.:  valve, damper). Each actuator will accept the proper control input as the system is 
designed, (i.e.,:  floating, 0-10VDC, 4-20Ma etc.) without the need for any additional 
interface devices. 

 
2.04 CONTROL VALVES 
 

A. All automatic control valves 3 inches and smaller shall be screwed type, and valves 4 inches 
and larger shall be flanged. Valves shall be factory-rated to withstand the pressures 
encountered.  Valves shall have stainless-steel stems and spring loaded Teflon packing with 
replaceable seats and discs.  All control valves must be capable of withstanding the shut-off 
head of the pump they are connected to without the valve seat lifting. 

 
1. All modulating straight-through water valves shall be provided with equal-percentage 

contoured throttling plugs.  All three-way valves shall be provided with linear throttling 
plugs such that the total flow through the valve shall remain constant regardless of the 
valve's position.  Valves shall be sized for a pressure drop equal to the coil they serve 
but not to exceed 5 psi.  Valves shall have replaceable seats and discs. 

 
2. Optional accessories shall include a positioning relay and a stem packing lubricator for 

factory or field assembly.  Valve stem packing shall be low friction, tight sealing 
Teflon. 

 
3. Unitary valves shall be straight-through or three way type as specified in the sequence 

of operation with high-pressure connections suitable for copper pipe and rated for 250 
psig.  Stems shall be polished stainless-steel and packing shall be ethylene-propylene 
suitable for both chilled water and 250 degree hot water service.  Straight-through 
valves shall have back-seating feature, to allow packing to be replaced without draining 
system. 

 
4. All valves shall use guided valve plugs for good seating and reliable operation.  Valves 

1/2 inch to 1inch shall be ANSI Class 125 bronze body with screwed ends.  Valves 1-
1/4 inches to 2 inches shall be ANSI Class 150 bronze body with screwed ends.  Valves 
2-1/2 inches to 4 inches shall be Class 125 cast iron body with bronze trim and flanged 
ends.  Valves 6 inches and larger shall be Class 125 steel body with bronze trim and 
flanged ends.  Butterfly valves shall be DeZurick HIGH performance or Keystone 
Keylock, Lug style as specified in Division 23 Section, HVAC Piping, Fittings, & 
Valves. 

 
5. All heat coil valves shall be normally open to the coil.   
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B. Control Valve Operators: 

 
1. Electric valve actuators shall be properly sized to provide sufficient torque to position 

valves throughout its operating range. 
 
2. Use devices which are quiet in operation and which in the event of power failure, will 

fail safe by spring action in either the normally open or normally closed position as 
required for freeze, moisture, smoke, or fire protection. 

 
3. In general, where operators are sequenced with other operators they shall be provided 

with positive positioning relays having adjustable operating ranges and starting points 
to permit adjustment of the control sequence as required by the operating characteristics 
of the system. However, where operators for sequencing valves are located in confined 
spaces within terminal units, springs with pre-selected ranges to provide necessary 
sequencing may be used. 

 
4. Electric actuators requiring a 24VAC power supply will be utilized. All motors will 

have a cover mounted 120/24VAC transformer.  Motors shall be specifically designed 
and sized with proper torque according to requirements of the device it is to be used on 
(i.e:  valve, damper). Each actuator will accept the proper control input as the system is 
designed, (i.e.:  floating, 0-10VDC, 4-10Ma etc.) without the need for any additional 
interface devices. 

 
2.05 CONTROL PANELS 
 

A. Where required or indicated furnish and install local panels for indicating controllers, 
switches, relays, etc.  Control panels shall be fully enclosed cabinets, all steel construction 
and shall meet the requirements of NEMA 1 enclosures.  Cabinet shall have piano hinged 
door with a locking latch.  All cabinet locks shall use common key.  Provide means of 
storing control system instructions and drawings inside cabinet for future reference.  Panel 
shall be wall mounted or free standing and located where directed by the Contract Drawings 
or Engineer.  All gauges and switches in the face of panels shall be identified with micarta 
nameplates with etched white filled letters not less than � inch high. 

 
2.06 MISCELLANEOUS ELECTRICAL DEVICES 
 

A. Electric Actuators.  All automatically controlled devices, unless specified otherwise 
elsewhere, shall be provided with electric actuators which shall be sized to operate their 
appropriate loads with sufficient reserve power to provide smooth modulating action or two-
position action and tight close off as specified. 

 
1. Where two or more actuators are to be operated in sequence with each other, 

sequencing shall be by spring range, pilot positioners, or by digital sequencing with 
separate analog outputs, as specified in the sequence of operation. 

 
B. Safety low limit shall be manual reset line voltage type with bellows actuated switches.  

Twenty foot capillary shall be responsive to the coolest section of its length. 
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C. Electric thermostats shall be line voltage or low voltage type suitable for the application.  
Low voltage type shall have heat anticipation.  Ratings shall be adequate for the applied 
load. 

 
D. Aquastats shall be line voltage strap on type with single pole, single throw switching.  

Switches shall have an adequate rating for the applied load.  All wiring from aquastats to 
domestic recirculating pumps shall be by Mechanical Contractor. 

 
E. Duct Smoke Detectors shall be furnished by Division 26 and installed under Division 23.  

They shall be designed to provide detection of combustion gases and fire and smoke in air 
conditioning and ventilating duct systems in compliance with the National Fire Protection 
Association and Underwriters Laboratories, Inc. Standard U.L. 167. 

 
F. Unless otherwise specified, for low voltage circuits, use NFPA 70 Type T, TF, TW, THW, 

THWN, R, RH, RF-2, or FF-2 of 20 gauge and larger except low voltage dc and electronic 
circuits carrying less than 0.5 amperes cables 2 of 2 or more conductors, not smaller than 22 
gauge if not shielded, may be used in lieu of individual wires.  Use shielded cables carrying 
circuits sensitive to external fields. Terminate cables in push-on, solder or screw type 
terminal strips.  Do not tap cables at intermediate points.  Do not create intermediate junction 
points. 

 
G. Provide E.M.T. raceway systems for all wiring in accordance with NFPA 70, and Electrical 

Specification, Division 26.  Wiring shall be plenum rated in areas of mechanical air transfer. 
 

H. Relays shall be open contact, mercury tube or electronic type with dust-proof enclosures 
having capacity suitable for the load controlled. 

 
I. Provide all necessary wiring, relays, contacts, etc., to prevent nuisance alarms of alarm 

points during Off, Unoccupied or Test modes. 
 
J. Manual transfer switches shall have operating levers and index plates showing switch 

positions and names of apparatus controlled or other designations required. 
 
K. Transformers other than those used in bridge circuits shall have primaries wound for the 

correct control circuit voltage.  Size to have capacity to operate simultaneously all apparatus 
served and in addition be capable of carrying a 25 percent overload for one hour.   Enclose 
transformer in a steel cabinet with conduit connections, and provide a disconnect switch on 
the primary side, and a fuse cut-out on the secondary side. 

 
L. Operate electric and electronic mechanical controls at maximum of 120 volts or less.  Where 

not provided under Division 26, Electrical, provide voltage transformers and isolating relays 
where control system must operate at voltage other than that of line voltage. 

 
M. Wiring shall be performed in accordance with the applicable provision of Division 26, 

Electrical Work.  All temperature control wiring shall be run in E.M.T. in mechanical spaces 
in raceway and in accordance with Division 26.  Furnish plenum rated cable in all areas of 
mechanical air transfer. 

 
N. Low voltage cable may be utilized in accessible locations. This cable shall be run open and 
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ty-wrapped accordingly. 
 

2.07 TEMPERATURE SENSORS 
 

A. Temperature sensors for hot water systems shall have a time constant response of less than 
three seconds to a temperature change of 1.0 degree.  Sensors shall be coupled with 
Industrial grade adjustable span transmitters to achieve overall accuracy of plus or minus 
0.10 degrees F. 

 
B. Analog Sensor - Liquid Immersion Temperature 

Temperature sensors for hot water systems shall have a constant response of less than three 
seconds to a temperature change of 1.0 degrees F.  The sensor assembly, platinum RTD 
sensing element and transmitter shall provide the following range with accuracy specified:  
+32 degrees F to 122 degrees F, +/-.5 degrees F. 

 
C. Sensor installed in pipes shall be installed in thermometer wells of bronze or stainless steel 

material.  Heat transfer compounds shall be compatible with the sensor.  Compression type 
fittings between sensors and thermometer wells are acceptable. 

 
2.08 MISCELLANEOUS DEVICES 
 

A. Aquastats shall be line voltage strap-on type for single pole, single throw switching.  
Aquastats shall be provided, wired, and installed by mechanical contractors. 

 
PART 3  EXECUTION  
 
3.01 GENERAL 
 

A. The Automatic Temperature Control System shall be designed, installed, and commissioned 
in a turn key fully implemented and operational manner. 

 
3.02 INSTALLATION & SUPERVISION 
 

A. All wiring shall be properly supported and run in a neat and workmanlike manner.  All 
wiring exposed and in equipment rooms shall run parallel to or at right angles to the building 
structure.  All piping and wiring within enclosures shall be neatly bundled and anchored to 
prevent restriction to devices and terminals. 

 
B. The Mechanical Contractor shall be responsible for all electrical installation required for a 

fully functional control and automation system and not shown on the electrical plans or 
required by the electrical specifications.  All wiring shall be in accordance to all local and 
national codes. 

 
1. All line voltage wiring, all wiring exposed, and all wiring in equipment rooms shall be 

installed in conduit in accordance to the electrical specifications. 
 
2. All electric and electronic wiring shall be #18 AWG minimum THHN and shielded if 

required. 
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C. Install control units and other hardware in position on permanent walls where not subject to 
excessive vibration. 

 
D. Install in accordance with manufacturers instructions. 
 
E. Check and verify location of thermostats, humidistats, and other exposed control sensors 

with plans and room details before installation.  Align with lighting switches and humidistat. 
 

F. Mount freeze protection thermostats using flanges and element holders. 
 
G. Mount outdoor reset thermostats  and outdoor sensors indoors, with sensing elements 

outdoors with sun shield. 
 
H. Provide separable sockets for liquids and flanges for air bulb elements. 
 
I. Provide valves with position indicators and with pilot position where sequenced with other 

controls. 
 
J. Mount control panels adjacent to associated equipment on vibration free walls or free 

standing angle iron supports.  One cabinet may accommodate more than one system in same 
equipment room. Provide engraved plastic nameplates for instruments and controls inside 
cabinet and engraved plastic nameplates on cabinet face. 

 
3.03 EXAMINATION 
 

A. Verify existing conditions before starting work. 
 
B. Verify that systems are ready to receive work. 
 
C. Beginning of installation means installer accepts existing conditions. 
 
D. Sequence work to ensure installation of components is complementary to installation of 

similar components in other systems. 
 
E. Coordinate installation of system components with installation of mechanical systems 

equipment such as air handling units and air terminal units. 
 
F. Verify that conditioned power supply is available to the control units. Verify that field end 

devices, wiring, and tubing is installed prior to installation proceeding. 
 
3.04 INTERLOCK REQUIREMENTS 
 

A. The fan and equipment interlock requirements are as required herein and as scheduled on the 
contract drawings. 

 
B. Furnish and install all necessary relays, transformer, contactors, wiring, conduit, and 

accessories to perform fan and equipment interlocks. 
 
C. Unless otherwise  noted, fan interlocks shall be arranged such that dampers associated with 
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fan shall be open when fan starts and close when fan stops. 
 
3.05 SUBMITTALS FOR REVIEW 
 

A. Shop Drawings: Indicate mechanical system controlled and control system components. 
 

1. Label with settings, adjustable range of control and limits.  Include written description 
of control sequence. 

2. Include flow diagrams for each control system, graphically depicting control logic. 
 
3.06 SUBMITTALS AT PROJECT CLOSEOUT 
 

A. Project Record  Documents: Record actual locations of components  and set points of 
controls, including changes to sequences made after submission of shop drawings. 

 
PART 4  SEQUENCES OF OPERATION 

 
4.01 EXISTING AIR HANDLING UNIT #8 AND ASSOCIATED EXISTING EXHAUST FAN #8 

 
A. The following is the existing sequence of operation for Existing AHU #8 and Existing 

Exhaust Fan #8.  Test, replace, and calibrate all existing controls, sensors, etc... as required 
to accomplish the following sequence of operation.  Incorporate new devices and equipment 
as shown or Contract Drawings and as specified. 

 
B. Air Handling Unit #8 shall be enabled/disabled through the BAS.  Upon enabling the unit 

shall start in the following sequence: 
 

1. Outside air damper shall open to its minimum set point. 
 
2. Return air damper shall open to its maximum set point. 
 
3. Upon proof that the dampers are open (via damper end switches) the supply and 

exhaust fan shall be started. 
 
4. Upon failure of the fans to start.  The unit shall be de-energized 
 
5. Fan status and damper status shall be available at the BAS. 
 
6. The return air motor operated damper shall be under control of air monitor in return air 

ductwork to unit.  Damper shall provide fixed air quantity (supply air – outside air 
cfm).  Except during economizer mode (See economizer operation). 

 
7. The new exhaust fan shall be interlocked with existing Air Handling Unit #8.  New 

exhaust fan shall energize during occupied period and de-energize during unoccupied 
period. 

 
C. Heating (in unit) 
 

1. Provide a temperature sensor in the discharge air ductwork, which shall function 
through the BAS to modulate the hot water control valve to allow flow through the 
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heating coil until the set point is satisfied. 
 
2. Temperature set point shall be adjustable through the BAS, initially set per the 

following schedule: 
 
Outside Air Temperature     Setpoint 

50°F       65°F 
65°F       55°F 

 
3. If the cooling coil valve is open (to cooling coil) the hot water heating coil control 

valve shall be closed to coil. 
 

D. Cooling 
 
1. Provide a temperature sensor in the space, which shall function through the BAS to 

engage the economizer mode (see below) if conditions are suitable.  If conditions are 
not suitable, the BAS shall modulate the chilled water control valve to allow flow 
through the chilled water coil until setpoint is satisfied. 

 
2. The BAS shall monitor all room sensors served by AHU-8.  If any space falls more 

than 3 degrees F (adjustable) below room set point, the BAS shall function to raise the 
supply air temperature leaving the cooling coil unit space sensor is within range.  If any 
space exceeds the room sensor set point by 3°F (adjustable) the BAS shall function in 
reverse. 

 
3. All setpoints shall be adjustable through the BAS, initially se as follows: 
 

a. Room sensors: 75°F 
b. Coil discharge temperature:  54°F 

 
E. Dehumidification: 

 
1. Provide a space humidistat, which shall function through the BAS to engage de-

humidification mode when setpoint is exceeded. 
 
2. If the unit is in economizer mode, the economizer mode shall be ended. 
 
3. In the dehumidification mode, the BAS shall place the cooling coil under control of the 

cooling discharge air sensor, which shall function to modulate the chilled water control 
valve until the setpoint is satisfied. 

 
4. Duct mounted heating coils shall be under control of the room sensor.  The BAS shall 

function to modulate the heating coil control valves to maintain setpoint. 
 

5. Space humidity setpoint shall be adjustable through the BAS, initially set for 55% RH 
 
6. The cooling coil discharge air temperature shall be adjustable through the BAS, initially 

set for 54°F. 
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F. Space Heating 
 
1. Provide a room sensor, which shall function through the BAS to modulate a control 

valve on a duct mounted heating coil to allow flow through the coil unit setpoint is 
satisfied. 

 
2. The room heating setpoint shall be adjustable through the BAS, initially set for 70°F. 
 

G. Economizer Mode 
 
1. When outside air conditions are suitable for cooling, the BAS shall close the cooling 

coils chilled water valve, and modulate the return air, outside air and exhaust air 
dampers to maintain discharge air setpoint. 

 
2. When the economizer mode is started, fan EF-8 shall start and be under control of its 

VFD.  Exhaust volume shall be equal to 3400 cfm minus return air quantity as 
measured at return air flow monitoring station. 

 
3. If the space humidity rises above the setpoint, the BAS shall end the economizer mode 

and engage the mechanical cooling. 
 

H. Unoccupied Mode 
 
1. Per a user defined schedule, the unit shall be de-energized when the space is 

unoccupied. 
 
2. The BAS shall monitor the space and humidity sensors.  If a majority of the sensors 

exceed the set back setpoints, or any space exceeds the setpoints by more than 5 
degrees F or 5% RH, the unit shall be started in the heating or cooling mode as required 
to re-establish setpoints. 

 
3. The outside air and exhaust air damper shall remain closed during the unoccupied 

mode. 
 
4. Unoccupied setpoints shall be adjustable through  the BAS, initially set as follows: 
 

a. Minimum Temperature: 60°F 
b. Maximum Temperature: 80°F 
c. Maximum Relative Humidity: 60% 
d. Unoccupied Schedule 5pm to 6am 

 
I. Filters 

 
1. Provide a differential pressure sensor across filter bank that shall function thru BAS to 

alarm on high filter static pressure. 
 
2. Sensor setpoint shall be adjustable thru the BAS, initially set for 0.50” W.C. 
 

J. Morning Start-up 
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1. At the conclusion of the unoccupied mode, the BAS shall function to end the 
unoccupied mode and engage the morning start-up mode. 

 
2. In the morning start up mode, the BAS shall start the unit with outside air and exhaust 

air dampers closed.  The return air dampers shall be open. 
 
3. The BAS shall modulate the heating or cooling coil control valves as required until 

occupied setpoints have been re-established. 
 
4. The length of the morning start up shall use “Smart” programming and self-adjust the 

start-up period shall be adjustable through the BAS, initially set for 60 minutes. 
 
5. Once the occupied setpoints have been established, the start-up mode shall end and unit 

operated as described above.  If the start-up period expires without the occupied 
setpoints being re-established, the start-up mode shall be ended and the unit operated as 
described above. 

 
6. To prevent nuisance trips of the freezestat, the outside air damper shall open slowly 

when unit goes into occupied mode. 
 
K. Safeties 

 
1. A freezestat shall be provided on the discharge side of heating coil, which shall 

function through the BAS on activation to de-energize the unit, close the outside air 
damper, open the hot water control valve to allow flow through the coil and alarm the 
control console. 

 
2. Smoke detector – the unit shall receive a signal from each duct mounted smoke 

detector, which shall shut down the unit and alarm on ATC system and fire alarm 
system.  Install new duct detector in unit return.   

 
3. Fire alarm interface: The unit shall receive a signal from the fire alarm system, which 

shall shut down the unit. 
 

L. Information, alarms, & setpoint:  The following shall be available through the BAS.  An (A) 
after the item indicates that the control console shall be alarmed upon failure or if setpoints 
are exceeded. 
 
1. All points noted in sequence as “to be available thru BAS” including alarms 
 
2. Air flow (supply & return) 
 
3. Economizer status 
 
4. Chilled water valve – percent open 
 
5. Discharge air temperature (A) 
 
6. Supply and exhaust fan status (A) 
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7. Freezestat status (A) 
 
8. Smoke detectors status (A) 
 
9. Filter differential pressure 
 
10. H.W. Control valve:  percent open 
 
11. Outside air , exhaust and return air damper status (A) 
 
12. Space temperature & humidity (A) 
 
13. Duct heating coil control valve – percent open. 
 

M. General 
 
1. The control contractor is ultimately responsible for sequence of operation as described 

herein, independent of who is supposed to provide what.  The final operation shall be as 
described here in and the sole responsibility of the control contractor.  It shall be the 
control contractor’s responsibility to consult with equipment vendors and coordinate 
any control devices to be furnished with the equipment. 

 
2. Update graphics on existing ATC system to reflect all components and the ATC 

diagram. 
 

4.02 NEW HOT WATER DUCT HEATING COILS WITH 2-WAY CONTROL VALVE. 
 

A. General 
 

1. All duct heating coil control valves shall be normally open type and shall fail in the 
full open position. 

 
2. All duct heating coil control valves shall modulate to wide open position during 

unoccupied cycle, morning warm-up cycle or whenever the supply air fan is de-
energized. 

 
3. All duct heat coil control valves shall modulate closed during morning pull down 

cooling cycle. 
 

B. Occupied Cycle: 
 

1. During the occupied cycle the space temperature sensor, T-3 shall modulate the 
heating coil control valve, V-3 to maintain a space temperature of 75 degrees F 
(adjustable).  The reverse sequence shall occur upon a rise in space temperature 
above set point. 

 
2. Each duct heating coil temperature sensor, T-3 shall be tied into the DDC system to 

determine discharge air temperature set point, based on the space with the maximum 
cooling requirement.  The discharge air temperature set point of each air handling 
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unit shall be re-set based on the space requiring the maximum cooling. 
 

C. Unoccupied Cycle: 
 
  1. During the unoccupied cycle, the air handling unit serving the duct mounted coils 

shall be de-energized. 
 
4.03 HYBRID HEAT PUMP WITH DOMESTIC RE-CIRC. PUMP 
 

A. General 
 

1. The electric hybrid heat pump domestic hot water heater shall be tied into the ATC 
system to provide start/stop optimization and control.  ATC contractor shall provide 
contactors as required for start/stop optimization. 

 
2. The leaving water temperature of the electric hybrid heat pump water heater shall be 

monitored and report back to central monitoring system. 
 
3. The electric hybrid heat pump domestic hot water heater re-circ pump shall be 

controlled by a line mounted aquastat.  All wiring, relays, aquastats, etc., shall be 
provided and installed by  ATC subcontractor.  Domestic water re-circulating pumps 
shall be de-energized when system is shut-down during summer and/or lengthy 
unoccupied periods.  Furnish start/stop optimization strategy on domestic recirc. 
pump to allow proper domestic water heater and recirc. pump start time each 
morning based on how long it took the day before to obtain recirc. temperature 
measured at T-2. 

 
4. On a fall in recirc. water temperature below set point the recirc. pump shall energize. 

 Reverse sequence shall occur when aquastat is satisfied. 
 
5. Provide and install differential pressure switch or current sensor to determine the 

status of all domestic re-circ pumps. 
 
6. Install domestic recirc. temperature sensor for start/stop optimization. 
 

B. System Operation 
 

1. The electric hybrid heat pump domestic water heater shall be furnished with factory 
package controls to maintain a constant leaving temperature of 110 degrees F 
(adjustable). 

 
2. Factory controls shall allow the following modes of operation. 
 

a). Electric heat pump 
b). Electric resistance 
c). Combined heat pump and electric resistance 
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4.04 HOT WATER UNIT HEATER  
 

A. General 
 

1. All horizontal / cabinet unit heater control valves shall be normally open type and 
shall fail in the fully open position. 

 
2. On a fall in room temperature to 60 degrees F (adjustable), the space temperature 

sensor, T-1 shall energize unit heater fans and open unit heater control valve, V-1 in 
sequence to maintain a space temperature of 65  degrees F (adjustable).  The reverse 
sequence shall occur upon a rise in space temperature above set point. 

 
3. Unit heater control valve, V-1 shall be fully modulating. 

 
4. For mechanical rooms and similar non-finished spaces set point shall be 50 degrees 

Fahrenheit (adjustable). 
  
4.05 DUCTLESS SPLIT SYSTEM HEAT PUMP UNITS. 
 

A. General: 
 

1. The ductless split system air conditioning and heat pump units shall be provided 
with factory packaged controls as indicated in Division 23 Section,  Heating, 
Ventilating, and Air Conditioning. 

 
2. ATC subcontractor shall install factory furnished controls, interlock wiring, 

thermostats, and control wiring for a complete and operational system. 
 

3. Where indicated, the ATC subcontractor shall interlock the A/C condensate float 
switch to their respective Ductless Split System.  The A/C condensate float switch 
shall be wired to de-energize the Ductless Split System if moisture is detected in the 
auxiliary drain pan.  A local alarm shall be annunciated upon activation of the float 
switch. 

 
4.06 ELEVATOR PIT SUMP PUMP 

 

 A. General 

 

  1. The elevator pit sump pump shall be furnished with additional contacts for remote 
alarm on the central automatic temperature control system. 

 

  2. Provide all interlock wiring, contacts, relays as required to monitor alarm points at 
elevator pit sump pump. 
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 B. Operation 

 

  1. Should a high water condition occur in the elevator sump pit an alarm shall 
annunciate on the automatic temperature control system in addition to the local 
audible/visual alarms at the elevator pit sump pump control panel. 

 

  2. Should oil be sensed in the elevator pit an alarm shall annunciate on the automatic 
temperature control system in addition to the local audible/visual alarm at the 
elevator pit sump pump control panel. 

 
END OF SECTION 
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SECTION 233000 
 

HVAC AIR DISTRIBUTION 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. For General Mechanical Requirements, see Division 23 Section, “Common Work Results 
for HVAC” and Division 01, “General Requirements”. 

 
B. The fabrication and installation of all ductwork, together with related equipment, shall 

comply with the standards of the National Fire Protection Association, as set forth in 
NFPA Standard No. 90A, as well as with the requirements of the Sheet Metal and Air 
Conditioning Contractors' National Association, Inc., and the latest edition of the 
ASHRAE Guide. 

 
C. All duct sizes shown are net inside clear dimensions.  Where internal duct lining is used, 

increase duct sizes accordingly to provide the indicated net free area.  Unless otherwise 
indicated size runouts, drops, and connections to grilles, registers, diffusers, fans, coils, 
louvers, filters, and other equipment to the full size of the equipment connection. 

 
D. Minor changes may be made in duct sizes where required to fit the available space, 

provided the indicated net free area and approximate aspect ratio are maintained. 
 

E. Smoothly transition all ductwork to prevent excessive or unnecessary turbulence or 
pressure loss. 

 
F. All exposed ductwork in finished areas shall be painted in color as indicated by Architect.  

All ductwork requiring paint shall be constructed of paint grade galvanized sheet steel 
with a paintable finish. 

 
1.02 REFERENCES  
 

A. ASTM A 36 - Structural Steel. 
 

B. ASTM A 90 - Weight of coating on Zinc-Coated (Galvanized) Iron or Steel Articles. 
 

C. ASTM A 167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and 
Strip. 

 
D. ASTM C 916 Type II – Standard Specification for Adhesives for Duct Thermal 

Insulation. 
 
E. ASTM A 366 - Steel, Sheet, Carbon, Cold Rolled, Commercial Quality. 

 
F. ASTM A 480 - General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel 

Plate, Sheet, and Strip. 
 

G. ASTM A 525 - General Requirements for Steel Sheet, Zinc-Coated (Galvanized) by the 
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Hot-Dip Process. 
 

H. ASTM A 527 - Steel Sheet, Zinc-Coated (Galvanized) by Hot-Dip Process, Lock 
Forming Quality. 

 
I. ASTM A 568 - Steel, Sheet, Carbon, and High-Strength, Low-Alloy, Hot-Rolled and 

Cold-Rolled. 
 

J. ASTM A 569 - Steel, Carbon (0.15 Maximum, Percent), Hot-Rolled Sheet and Strip, 
Commercial Quality. 

 
K. ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate. 

 
L. NFPA 90A - Installation of Air Conditioning and Ventilating Systems. 

 
M. NFPA 90B - Installation of Warm Air Heating and Air Conditioning Systems. 

 
N. SMACNA - HVAC Air Duct Leakage Test Manual. 

 
O. UL 181 - Factory-Made Air Ducts and Connectors. 

 
P. NFPA 90A - Installation of Air Conditioning and Ventilating Systems. 

 
Q. NFPA 70 - National Electrical Code. 

 
R. SMACNA - HVAC Duct Construction Standards - Metal and Flexible. 

 
S. UL 33 - Heat Responsive Links for Fire-Protection Service. 

 
T. UL 555 - Fire Dampers and Ceiling Dampers. 

 
1.03 PERFORMANCE REQUIREMENTS 
 

A. No variation of duct configuration or sizes permitted except by written permission.  Size 
round ducts installed in place of rectangular ducts in accordance with ASHRAE Table of 
Equivalent Rectangular and Round Ducts. 

 
1.04 QUALIFICATIONS 
 

A. Manufacturer: Company specializing in manufacturing the projects specified in this 
section with minimum five (5) years documented experience. 

 
B. Installer: Company specializing in performing the work of this section with minimum 

five (5) years’ experience. 
 
1.05 REGULATORY REQUIREMENTS 
 

A. Construct ductwork to NFPA- 90A, and NFPA-90B. 
 
1.06 ENVIRONMENTAL REQUIREMENTS 
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A. Do not install duct sealants when temperatures are less than those recommended by 

sealant manufacturer. 
 

B. Maintain temperatures during and after installation of duct sealants. 
 
1.07 ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section 
affected by alternates. 
 

PART 2 PRODUCTS 
 
2.01 DUCTWORK 
 

A. Unless otherwise indicated or specified, fabricate ductwork of galvanized sheet steel, 
stainless steel, or aluminum conforming to Commercial Designation 3003 Temper H14 
and Duct Sheet.  Duct gages, jointing and reinforcement shall conform to Tables 4, 5, 6 
and 7, as applicable, Chapter I of the latest ASHRAE Guide and Data Book.  Construction 
details shall conform to Section I and Section II, as applicable, of Duct Manual and Sheet 
Metal Construction for Ventilation and Air Conditioning Systems as published by Sheet 
Metal and Air Conditioning Contractors' Association, Inc. 

 
B. Erect sheet metal ductwork in a first-class, workmanlike manner secured in place rigidly 

and permanently.  Provide suitable hangers, securely attached to building construction 
with bolts, clips or inserts.  Hangers shall be structural shapes, flat bars, or formed strap 
hangers; use of wire will not be permitted.  Hangers shall not pass through or be inside 
duct.  Support vertical ducts passing through floors by angles riveted to duct and resting 
either on floor or on brackets secured to building construction.  All space around ducts 
where they pass through any walls, floors, ceilings, or roofs shall be sealed tight with 
incombustible inert material.  Do not arrange ducts so as to impair the effectiveness of 
fireproofing around structural members.  Provide sheet metal flanged collars around 
exposed ducts passing through walls, floors, or ceilings to provide finished appearance.  
Seal all duct joints and seams including supply, return, outside air, combustion air, relief 
air, ventilation air and exhaust ductwork with Hardcast Sealing System as manufactured 
by Hardcast, Inc., Foster, Childers, or approved equal. 

 
C. Flexible connections of neoprene or other NFPA approved non-inflammable fabric shall 

be provided in the duct system at all fan inlet and outlet connections. 
 

D. Provide cut turning vanes in all duct turns where centerline radius is located.  Turning 
vanes shall be air-foil type with extended trailing edges. Fabricate to comply with 
SMACNA Sheet Metal Construction for Ventilation and Air Conditioning Systems 
Manual. 

 
E. Provide duct collars and angle iron framework for mounting of automatic dampers. 

 
F. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards 

- Metal and Flexible, and as indicated.  Provide duct material, gauges, reinforcing, and 
sealing for operating pressures indicated. 
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G. Construct T’s, bends, and elbows with radius of not less than 1-1/2 times width of duct on 

centerline.  Where not possible and where rectangular elbows are used, provide air foil 
turning vanes. Where acoustical lining is indicated, provide turning vanes of perforated 
metal with glass fiber insulation. 

 
H. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; 

maximum 30 degrees divergence upstream of equipment and 45 degrees convergence 
downstream. 

 
I. Fabricate continuously welded round and oval duct fittings two gauges heavier than duct 

gauges indicated in SMACNA Standard.  Joints shall be minimum 4-inch (100 mm) 
cemented slip joint, brazed or electric welded.  Prime coat welded joints. 

 
J. Provide standard 45 degree lateral wye takeoffs unless otherwise  indicated where 90 

degree conical tee connections may be used. 
 

K. Fasteners: Rivets, bolts, or sheet metal screws. 
 

L. Hanger Rods: ASTM A36 - Galvanized steel; threaded both ends, threaded one end, or 
continuously threaded. 

 
2.02 DUCT SYSTEMS 
 

A. All supply, return, exhaust, fresh air intake, relief, ventilation, outside air ductwork shall 
be constructed for low pressure service (2 inch W.G.).   
 

2.03 DUCT CONSTRUCTION 
 

A. Rectangular and/or Round Ductwork (Low Pressure): 
 

1. Galvanized Steel Ducts:  ASTM A525 and ASTM A527 galvanized steel sheet, 
lock-forming quality, having G-90 Zinc coating in conformance with ASTM 
A90. 

 
2. Make allowance for internal duct lining where required.  Sizes shown on the 

drawings are inside clear dimensions. 
 

3. Determine duct gauges for the longest duct side and use for all four sides.  Joints 
and reinforcing requirements apply to the longest duct side. 

 
4. Reinforce all ducts to prevent buckling, vibration, or noise as recommended in 

the referenced construction standards, and as required to suit the installed 
conditions. 

 
5. Do not cross break duct which will receive rigid insulation covering. 

 
6. Where tap sizes of divided-flow fittings are not indicated, make branch and 

main/connection sizes proportional to their respective air flows and maintain 
uniform transverse velocities in the fitting. 
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7. Make radius elbows and radius tee connection with throat radius equal to or 

greater than the width of the duct.  Use vaned elbows where shown and where 
radius elbows will not fit the space, and in all square bends. 

 
8. Turning vanes shall be the air-foil type with extended trailing edges, 36-inch 

maximum vane length.  Where longer vanes are required, use two or more sets of 
vanes with intermediate runners securely fastened together. 

 
9. Bolt, screw, rivet, or spot weld reinforcing members securely to the duct on not 

less than 6-inch centers. 
 

10. Where ducts are open-ended without grilles, registers, or other means of 
stiffening, reinforce and stiffen the open end with standing seams or an angle 
frame.  Provide rolled edges to prevent any exposed sharp edges. 

 
11. Paint all cut ends on galvanized angles, rods, and other uncoated surfaces with 

aluminum paint. 
 

12. Where ductwork is not painted or otherwise finished, remove all exposed traces 
of joint sealers, manufacturer's identification and other markings. 

 
13. Aluminum sheet shall be 3003 H14 alloy or duct sheet, 16,000 psi minimum 

tensile strength, and capable of being formed to a Pittsburgh lock seam. 
 

14. Reinforcing members for aluminum ductwork shall be galvanized steel or 
aluminum unless otherwise indicated.  Where aluminum reinforcing is used, size 
the member in accordance with ASHRAE recommendations to have rigidity 
equivalent to listed mild steel angle sizes. 

 
15. Where aluminum ductwork is used, make allowance for increased thermal 

expansion.  Particularly avoid direct contact between aluminum and concrete or 
masonry walls subject to dampness. 

 
16. Determine duct gauges per SMACNA based on duct size and pressure indicated. 

 
B. Clothes Dryer Round Vent Ductwork 

 
1. Aluminum Ducts:  ASTM B209.  Aluminum sheet, alloy 3003 - H14.  Aluminum 

connectors and band stock: Alloy 6061 - T6 or of equivalent strength.  
 

2. Dryer vent round ductwork shall be 20 gauge (minimum) aluminum construction 
with die-stamped or fabricated fittings.  Ducts shall be constructed for low 
pressure operation with longitudinal seam up. Provide cleanouts at all changes in 
direction exceeding 45 degrees. 

 
3. Fabricated elbows shall be the multi-piece type with each segment not exceeding 

22½ degrees.  Throat radius of all elbows shall equal to the duct diameter.  Tees 
shall be the conceal type.  All elbows must be smooth radius type. 
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4. Joints shall be the slip or flanged type.  Do not use drive slip coupling bands.  
Make-up slip joints with duct sealer. 

 
5. Ducts for exhausting clothes dryers shall not be assembled with screws or other 

fastening means that extend into the duct and that would catch lint.  Install 
protective metal plates at wall studs where duct is installed concealed in walls. 

 
6. Provide N.F.P.A.-90A approved and U.L. Listed flexible duct section at 

connection of dryer to ductwork.  Also attach label to dryer vent that indicates 
the “equivalent length”.  This warns the Owner of dryer vent equivalent length in 
the event they replace the dryer in the future. 

 
7. Where indicated, provide and install extruded aluminum brick vent at termination 

of each dryer duct.  Brick vents shall be extruded aluminum, with aluminum 
mesh bird screen, straight duct extension, and single blade flap damper.  Baked 
enamel finish in color as selected by Architect.  Brick vents shall be Model BVE-
808 as manufactured by Greenheck. 

 
8. Where clothes dryer vent ducts pass through walls, floors, or partitions, the space 

around the duct shall be sealed with non-combustible material and firestopped. 
 

2.04 AIR TRANSFER OPENINGS 
 

A. Furnish and install metal sleeves or frames, of the same material as the duct or air 
terminals attached thereto, in all air transfer openings through walls, partitions, floors and 
other building construction, extending completely through the opening.  Securely fasten 
the sleeves or frames in place and provide face flanges on both sides.  Where grilles or 
registers are required, attach them to the sleeve or frame, or extend ductwork where 
shown on the drawings.  If no grilles, registers or duct connections are required, furnish 
and install ½ inch x ½ inch removable galvanized wire mesh on one face. 

 
2.05 AIR VOLUME CONTROLS 
 

A. Furnish and install air volume control devices where indicated and where required to 
adjust and balance air flow in the systems, whether indicated or not.  Volume dampers 
shall be provided in all branch ducts serving air outlets and inlets. 
 

B. Manual volume dampers in ductwork shall be factory-assembled units with rigid frame, 
opposed-blade action, and locking quadrant operator.  Mark the extended damper shaft 
and align the operating handle to indicate the blade position.  Dampers shall be as 
manufactured by Ruskin, American Warming and Ventilating, Inc., Arrow, or approved 
equal.  Rectangular dampers shall be Type MD35, with steel channel frame, 16 gauge 
steel blades, 9 inch maximum blade spacing, low pressure, nylon bearings, galvanized 
finish with aluminum paint touch up.  Round manual balancing dampers shall be Type 
MDRS25 manufactured by Ruskin, Arrow, American Warming and Ventilating, Inc., or 
as approved equal.  When external insulation is to be applied, provide sheet metal 
standoffs on all manual volume dampers. 

 
C. Motor-operated dampers shall be as hereinafter specified under Division 23 Section, 

“Instrumentation and Controls of HVAC & Plumbing System”. 
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D. Duct turning vanes shall be Tuttle & Bailey Ducturns, or approved equal. 

 
E. Furnish and install duct collars and angle iron frames for the installation of ATC 

dampers. 
 

F. Where volume dampers are installed in exposed finished spaces locate damper handle on 
top of duct. 

 
G. Where volume dampers are installed above ceilings attach a colored piece of tape so that 

Test and Balance Engineer can easily locate for air flow adjustment. 
 
2.06 INSTRUMENT TEST PORTS 
 

A. Furnish and install instrument test ports in the ductwork to allow use of pitot tube length.  
Equip holes with Ventlok #699 instrument ports.  Fittings shall extend beyond duct 
covering and insulation.  

 
2.07 DUCT THERMOMETERS 
 

A. Duct thermometers shall be Dresser Industries, Trerice, Weiss, Weksler, Miljoco, or 
approved equal direct-mounting filled system dial thermometers. Duct thermometers 
shall be vapor-actuated, universal-angle dial type, cast aluminum case with 4 ½ inch 
diameter, glass lens. Duct thermometers shall include adjustable joint with finish to 
match case, 180 degree adjustment in vertical plane, 360 degree adjustment in horizontal 
place, with locking device. Thermal bulbs shall be copper with phosphor-bronze bourden 
pressure tube. Movement shall be brass, precision geared.  Duct thermometer scales shall 
be Progressive, satin-faced non-reflective aluminum with permanently etched markings. 
Each stem shall be copper-plated aluminum or brass for separable socket of length to suit 
installation. 

 
B. Where ductwork is installed at a height that would require duct thermometers to be 

installed 10 feet above finished floor or greater then remote-ready filled - system dial 
thermometers shall be installed.  Connecting tubing shall be bronze, double-braided, 
armor-over-copper capillary; of length to suite installation. 

 
C. Duct thermometers shall be furnished and installed at existing air handling unit #8, as 

follows: 
 
LOCATION RANGE 

Outdoor Air Duct -40 degrees Fahrenheit to 120 degrees 
Fahrenheit 

Return Air Duct 40 degrees Fahrenheit to 180 degrees 
Fahrenheit 

Mixed Air Plenum 30 degrees Fahrenheit to 180 degrees 
Fahrenheit 

Supply Air Duct 30 degrees Fahrenheit to 180 degrees 
Fahrenheit 
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D. Description:  Flanged-fitting bracket for mounting in hole of duct, with threaded end for 
attaching thermometer. 

 
1. Extension-Neck Length:  Nominal thickness of 2 inches, but not less than 

thickness of exterior insulation. 
2. Insertion-Neck Length:  Nominal thickness of 2 inches, but not less than 

thickness of insulation lining. 
 
2.08 FIRE DAMPERS 
 

A. Furnish and install automatic fire dampers where indicated, in all 2-hour fire-rated 
partitions, shafts, slabs, etc., and where required by NFPA Standard No. 90A and by the 
Fire Marshal.  Refer to the architectural drawings for location of all fire-rated walls, 
shafts and slabs.  Fire Dampers shall also be provided at all transfer air devices installed 
in rated walls at all floor penetrations, and as shown on the contract drawings. 

 
B. Construction of fire dampers shall conform to requirements of NFPA No. 90A, UL 

Standard 555 and shall bear UL label.  Fire dampers shall be set in frames adequately 
secured to fire partitions, floors, etc., and installed in strict accordance with UL listing 
and manufacturer's instructions. 

 
C. Fire damper shall be Dynamic Type for rectangular ductwork and round ductwork as 

manufactured by Ruskin, Air Balance, Inc., Arrow, Greenheck, Lloyd Industries, Nailor, 
or approved equal, multi-leaf accordion type, held open by adequate heavy gauge wires 
and suitably calibrated fusible links.  Vertical dampers (horizontal air flow) shall close by 
gravity.  Horizontal dampers (vertical air flow) shall be closed by suitable and positive 
spring closing devices. 

 
D. Damper frames shall provide pocket which shall store the damper leaves in open position 

outside of the air stream and shall provide for 100 percent opening connecting to 
ductwork or grille face.  Damper material shall match connecting ductwork. 

 
E. Provide adequately sized hinged access doors with cam locks for access to all fusible 

links and for resetting fire dampers.  Where applicable, access to fire dampers shall be 
through registers or grilles.  Provide identification on access door indicating fire damper 
within.  Letters shall be not less than ½-inch in height.  

 
F. Submit complete information to the Engineer including installation details.  Furnish and 

install sleeves, angles, break-away duct connections, per UL listing. 
 

G. Furnish to the Owner in a suitable storage container not less than six (6) fusible links of 
each type, size, and rating used on the project.  Where required, furnish Greenheck Type 
CR, CO, or Type C transition sleeves. 

 
2.9 DUCT ACCESS DOORS    
 

A. Furnish and install adequately sized duct access doors at fire dampers, smoke dampers, 
air measuring devices, motor-operated dampers, duct smoke detectors, duct coils and 
other locations where indicated and required for duct access.  Doors shall be the 
continuous piano-hinged type with approved latches and neoprene compression-type 
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gaskets with 1 inch thick fiberglass double skin and shall be Ruskin Model ADH22, Air 
Balance, Inc., FSA-100 or as approved equal.  Stiffen ductwork at door openings.  Where 
doors are installed in insulated ductwork, provide equivalent insulation in the door 
assembly.  Where access doors are installed in the fire-rated partitions, provide Fire Seal 
access doors as manufactured by Air Balance, Inc., or approved equal, UL approved, 
meeting the rating of the enclosure in which the access door is installed. 

 
B. Where duct access doors are installed in medium pressure ductwork, they shall be as 

manufactured by Ruskin, Type ADHP-3, or approved equal, with six latches continuous 
gasket and insulated core. 

 
C. For walk-in plenums, provide insulated walk-through access doors, Ruskin Type ADW2, 

American Air Balance Type WA-100, or as approved equal. 
 

D. Seal around frame attachment to duct and door to frame with neoprene or foam rubber. 
 
2.10 DUCT LINING (LOW PRESSURE DUCTWORK) 
 

A. All low pressure supply and return ductwork within 10 feet of existing air handling unit 
#8, and as additionally shown on Contract Drawings, shall be lined on the interior for 
sound attenuation and thermal insulation. 

 
B. All low pressure ductwork within 10 feet of existing or new exhaust air fans and as 

additionally shown on Contract Drawings shall be lined on the interior for sound 
attenuation and thermal insulation. 

 
C. All internal duct lining for low pressure duct systems shall be provided with an interior 

galvanized perforated liner. 
 

D. Provide additional exterior insulation where required and as indicated in Division 23 
Section, “HVAC Insulation”. 

 
E. The lining insulation shall be 1 inch thick, 3.0 pcf density, Aeroflex plus Duct Liner Type 

300, Owens Corning Quiet R Rotary Duct Liner, Manville, Knauf, or approved equal.  
The material shall be specifically designed for this application, shall have a black, fire-
resistant coating, shall meet NFPA Standards 90A and 90B and shall have a UL Fire 
Hazard Classification of Flame Spread 25 or less and smoke developed of 10 or less.  The 
black-coated surface shall face the air stream.  

 
F. All exposed edges and the leading edge of all cross joints of the liner shall be coated with 

the same adhesive used to secure the duct liner to metal surface.  All air stream surfaces 
shall be treated with EPA registered fungicide Foster 40-20.  Coating shall meet ASTM 
D 5590 with 0 growth rating. 

 
G. The duct liner shall be adhered to the metal with 100 percent coverage of adhesive.  

Adhesive shall conform to Adhesive and Sealant Council Standards for adhesives for 
duct liner; ASTM C916, Type II (ASC-A-7001-A-1971).  Adhesive shall be Foster 85-
60, Childers CP-127 or approved equal. 

 
H. The duct liner shall be additionally secured with mechanical fasteners, which shall 
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compress the duct liner sufficiently to hold it firmly in place.  Mechanical fasteners shall 
conform to Mechanical Fastener Standard MF-1-1971, available from Sheet Metal and 
Air Conditioning Contractors National Association. 

 
I. All duct lining shall be installed in complete accordance with the Sheet Metal and Air 

Conditioning Contractors National Association (SMACNA) Duct Liner Application 
Standard, First Edition and Green Guard Indoor Air Quality certification program 
requirements. 

 
J. Dimensions on drawings indicate inside clear opening of rectangular ductwork.  Increase 

duct dimensions 2 inches each way for accommodating insulation on all shop or field-
fabricated rectangular ductwork where lining is specified. 

 
2.11 AIR TERMINAL DEVICES 

 
A. Furnish and install air supply, return, exhaust devices of sizes and capacities as scheduled 

on the drawings.  Catalog numbers shown are Metalaire, Inc., products for equipment 
which have been found suitable for the application.  Products of Tuttle & Bailey, 
Anemostat, Division of Hart & Cooley, Carnes, Titus, Price, or approved equal will be 
considered only if performance characteristics including throw, drop, pressure loss, sound 
pressure level, etc., are equal to or better than the performance characteristics of the 
specified products.  All air  devices shall be ADC certified.  Ductwork behind registers, 
grilles and diffusers shall be given two coats of flat black paint.  Perimeter of all ceiling 
diffusers shall be caulked to provide a neat, aesthetic appearance. 

 
B. Device Schedule: 

 
 
 AIR DEVICE  SCHEDULE 
 
Device Accessories Finish 
Supply Diffusers, Lay-in Tile 

Model 5000-A, Rectangular 
MetalAire Ceiling Diffuser, 
Throw as Indicated 

Integral opposed blade damper White baked enamel finish 

 Removable core  

 Louvered face  

 All aluminum construction  

 Auxiliary panel for lay-in tile 
installation 

 

 Adjustable pattern deflector  

Supply Diffuser, Gypboard, Surface Mount 

MetalAire Model 5000-A, 
Rectangular Ceiling Diffuser, 
Throw as Indicated (Surface or 
Duct Mount) 

Integral opposed blade damper White baked enamel finish 
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 AIR DEVICE  SCHEDULE 
 
 Louver face  

 All aluminum construction  

 Removable core  

 Adjustable pattern deflector  

Supply Register, Sidewall, Floor 

MetalAire Model V4004D, 
Sidewall Supply Register, Throw 
as Indicated (Surface or Duct 
Mount) 

Integral opposed blade damper White baked enamel finish 

 All aluminum construction  

 22½  inch deflection blades  

 Double deflection spread & drop 
control 

 

Return/Exhaust, Transfer Register, Gypboard, Surface Mount 

MetalAire, Model RHD 
Rectangular Registers (Surface 
Mount) 

Integral opposed blade damper Off-white baked enamel 
finish 

 45 degree angled deflecting vanes  

 All aluminum construction 
 
 

 

Return/Exhaust, Transfer Register, Lay-in Tile 

MetalAire, Model RHD 
Rectangular Registers  

Integral opposed blade damper Off-white baked enamel 
finish 

 45 degree angled deflecting vanes  

 All aluminum construction  

 Auxiliary panel for lay-in tile 
installation 
 

 

 Provide return air filters racks and 
1" thick filters where indicated. 

 

 
C. Where air terminal devices are installed in duct collars or branches, furnish and install air 

extractors.  Furnish and install control grids, volume dampers, and/or other accessories 
necessary to ensure uniform air flow across the terminal devices.  Accessories shall be of 
the same material as the terminal device.  Install fixed blade terminals so that blades 
block the normal line of vision.  Furnish three (3) of each type of removable key 
operators. 
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D. Contractor shall determine frame and mounting type as per type of ceiling as shown on 
Architectural drawings. 

 
E. Noise Criteria:  All air devices shall be sized and selected to limit maximum NC (noise 

criteria) levels to 30. 
 

2.12 LOUVERS (FIXED BLADE) 
 

A. Furnish and install wall louvers of the size and capacity shown on the contract drawings.  
Louvers shall be Greenheck Model ESD-403 extruded aluminum stationary type louvers 
or approved equal.  Louvers shall be stationary, weather type with J style blades in a 6 
inch louver frame. 

 
B. Louvers shall be drainable type fabricated from 6063T5 aluminum extrusions of .081 

inch nominal wall thickness.  Blades shall be positioned at 37 degree and 45 degree 
angles, approximately 6 inches on centers.  Each louver shall be equipped with a frame 
and removable, rear-mounted screen of flattened aluminum.  Each factory assembled 
louver section shall be designed to withstand wind loadings of 25 psf.  Louvers too large 
for complete factory assembly shall be built up by the installing contractor from factory 
assembled louver sections. 

 
C. Louvers shall be supplied with a factory Kynar finish applied after a thorough cleaning 

and preparation of the metal surface.  A total dry film thickness of approximately 1.2 mils 
shall be provided. Custom color shall be as selected by Architect/Engineer. 

 
D. Louvers shall be provided with ¼ inch  x ¼ inch aluminum bird screens, factory-

furnished and installed. Louver performance data shall be A.M.C.A. certified.  All 
louvers shall be caulked weathertight around entire perimeter. 

 
2.13 LOUVER BLANK-OFF PANELS 
 

A. Insulated, Blank-Off Panels:  Laminated panels consisting of insulating core surfaced on 
back and front with metal sheets and attached to back of louver. 
 
1. Thickness:  2 inches (50mm) 
2. Metal Facing Sheets:  Aluminum sheet, not less than .032 inch (.81mm) nominal 

thickness. 
3. Insulating Core:  Rigid, glass-fiber-board insulation or extruded-polystyrene 

foam 
4. Edge Treatment:  Trim perimeter edges of blank-off panels with louver 

manufacturer’s standard extruded-aluminum-channel frames, not less than .080 
inch (2.03mm) nominal thickness with corners mitered and with same finish as 
panels. 

5. Seal perimeter joints between panel faces and louver frames with gaskets or 
sealant. 

6. Panel Finish:  Same finish applied to louvers. 
7. Attach blank-off panels with stainless steel sheet metal screws. 
8. Cover all unused openings in louvers. 

 
2.14 OPEN END DUCTS (OED) 
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A. Whether indicated on plans or not, all open-ended ducts shall be provided with a 

protective screen. 
 

B. All open-ended ducts shall be furnished with a 12 gauge ½ inch x  ½ inch  aluminum 
mesh screen.  Screens shall be permanently installed in a removable frame, and the frame 
shall be attached to the open-ended duct in a neat, workmanship-like manner without any 
exposed edges or sharp surfaces. 

 
C. Screen shall be attached to a ¾ inch  x 1/8 inch continuous galvanized perimeter frame.  

Install duct stiffeners greater than 16 inches  in any direction at open-ended ducts. 
 
2.15 DRIP PANS 
 

A. Furnish and install suitable watertight, aluminum drip pans where water or drain piping is 
routed over electrical switchgear, transformers, computers, elevator machine equipment, 
dry storage rooms, etc.  Each drip pan shall have a 1 inch copper type M drain piped to 
discharge where shown on drawings;  or, if not shown, to discharge over nearest available 
open drain.  Size and arrangement shall be as approved by Engineer.  Sides shall be 
minimum 1.5 inches deep. 

 
B. Drain pans shall be of 16 gauge welded construction.  Provide drawings of typical drain 

pan construction for approval before construction.  See Submittals in Division 01 Section, 
“Product Requirements”. 

 
2.16 DUCT SEALANTS AND ADHESIVES 
 

A. All ductwork shall be sealed, including low pressure exhaust systems.  Transverse joints 
and longitudinal seams in duct systems shall be sealed with a duct sealant of the type 
specified hereinafter in Section 1, 2, or 3, or with a tape sealing system as specified in 
Section 4. Spiral lockseams are not longitudinal seams and do not require duct sealant.  
All seams and joints shall require duct sealant suitable for the pressure rating and 
installation application.  All sealants shall exceed 500 hours without becoming brittle 
under ASTM-D572 test conditions (oxygen bomb), unless specified otherwise.  No 
surface preparation or solvent cleaning shall be necessary to remove light coatings of oil 
and dust before applying sealant unless specified otherwise.  Flanged joints shall be 
sealed according to Section 5.  Construction joints that are not fully welded shall be 
sealed according to Section 6.  Adhesive to secure insulation to metal surfaces shall be 
that specified in Section 7.  

 
1. Assembly joints to be installed indoors or outdoors shall be sealed with Foster 

32-19, Childers CP-146, United Duct Sealer WB, or equivalent, which is a water-
based sealant formulated to withstand service temperatures from 20 degrees F to 
+200 degrees F.  Sealant shall have a UL Classification marking with a flame 
spread of 15 and smoke developed of 0 when applied to inorganic reinforced 
cement board, both at a coverage of 31 square feet per gallon.  Store and apply 
between 40°F (4°C) and 100°F (38°C); protect from freezing. 

 
2. Assembly joints to be installed indoors shall be sealed with Foster 32-19, childers 

CP-146, UNI-GRIP™ duct sealer or equivalent, which is a water-based (vinyl-
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acrylic polymer) sealant formulated to withstand temperatures from –20 degrees 
to +200 degrees Fahrenheit.  Surfaces to be sealed should be clean, dry, and free 
from oil, grease, and dirt.  Sealant shall be nonflammable (wet) and fire retardant.  
Sealant shall have a UL Classification marking with a flame spread of 5 and 
smoke developed of 5 when applied to 18-gauge galvanized steel and a flame 
spread of 0 and smoke developed of 0 when applied to inorganic reinforced 
cement board, both at a coverage of 40 square feet per gallon. 

 
3. Assembly joints shall be sealed with UNI-CAST® tape sealing system or 

equivalent, which is a combination of an adhesive activator and woven-fiber tape 
impregnated with a gypsum mineral compound.  Modified acrylic/silicone 
activator (MTA-20 for indoor use) reacts exothermically with the tape to form a 
hard, airtight seal.  Sealant shall be formulated to withstand temperatures from –
40 degrees F to +200 degrees Fahrenheit.  Combination of tape and MTA-20 
adhesive shall have a flame spread and smoke developed of 0.  Do not use for 
outdoors. 

 
4. Flanged joints to be installed indoors shall be sealed with UNI-GASKET™ 

flange sealer or equivalent, which has a synthetic elastomer base and is 
formulated to withstand temperatures from –20 degrees F to +150 degrees F.  
Sealant shall have a UL Classification marking with a flame spread of 5 and 
smoke developed of 5 when applied to 18-gauge galvanized steel and a flame 
spread of 0 and smoke developed of 5 when applied to inorganic reinforced 
cement board, both at a coverage of 80 square feet per gallon. 

 
5. Where duct fittings are constructed with standing seam or spot-welded 

techniques, all construction joints shall be sealed with UNI-WELD™ metal 
cement or equivalent, which is composed of neoprene rubber, resins, and inert 
reinforcing material dispersed in a petroleum distillate.  Sealant shall be 
formulated to withstand temperatures from –20 degrees F to +225 degrees F.  
Sealant shall have a UL Classification marking with a flame spread of 0 and 
smoke developed of 0 when applied to 18-gauge galvanized steel and a flame 
spread of 0 and smoke developed of 0 when applied to inorganic reinforced 
cement board, tested as applied in two 1/8 inch beads 8 inches on center. 

 
6. Where insulation is to be secured to metal surfaces, the adhesive used shall be 

Foster 85-60, Childers CP-127, UNI-TACK™ duct liner adhesive or equivalent, 
which are water-based, vinyl-acrylic copolymer adhesives formulated to 
withstand temperatures from –20 degrees Fahrenheit to +200 degrees Fahrenheit.  
Adhesive shall have a UL Classification marking with a flame spread of 0 and 
smoke developed of 0 when applied to 18-gauge galvanized steel and a flame 
spread of 0 and smoke developed of 0 when applied to inorganic reinforced 
cement board, both at a coverage of 267 square feet per gallon.  Adhesive shall 
conform to ASTM C916, Type II. 

 
B. Manufacturers:  Duct Mate, United McGill, Semco, Elgen, Childers, Foster, or as 

approved equal. 
 

PART 3 EXECUTION 
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3.01 DUCT INSTALLATION REQUIREMENTS 
 

A. Coordinate ductwork with other work and install ducts at proper elevations and locations 
to maintain indicated ceiling heights and clearances.  Provide all elbows, transitions, 
offsets, connections, and other fittings necessary to fit the work into place or to connect 
to equipment or diffusers.  Method of duct support connection to structure and slabs shall 
be approved by Structural Engineer, and Shop Drawings shall be submitted. 

 
B. Substantially support ductwork with structural shapes, flat bars, or formed strap hangers 

securely attached to the building structure by means of bolts, clamps, or inserts.  Support 
vertical ducts by angles attached to the duct and resting on the floor or supported by 
brackets or hangers attached to the building structure.  Strap hangers shall be 16-gauge 
minimum galvanized steel formed under the bottom edge of duct.  Use square ¼ inch 
thick washers tight against the bend on upper strap attachments to horizontal surfaces.  
Place all supports external to the ductwork and out of the air stream.  Provide additional 
supports at coils and other concentrated loads.  Arrange supports so that duct weight is 
not transmitted to ceilings, fans or other equipment. 
 

C. Prevent direct contact between ductwork and building surfaces or other equipment.  
Where ducts pass through walls, partitions, floors, ceilings, or roofs, pack and seal the 
space around the duct with an approved fire-safe inert material.  Provide flanged duct 
escutcheons at all exposed ducts that pass through walls, partitions, floors, and ceilings. 

 
D. Use galvanized (compatible) corrosion-resistant hangers, supports, brackets, and 

hardware. 
 

E. Furnish and install NFPA-approved duct connections where shown and at all connections 
to fans, air handling units, and similar rotating equipment.  Use glass-reinforced neoprene 
fabric, roll-formed to sheet metal strips or flanges.  Support adjacent ductwork to provide 
sufficient slack in the connection.  

 
F. See NFPA 90A, and latest publication of SMACNA.  Prevent direct contact between 

ductwork and building surfaces or other equipment.  The opening in the construction 
around the duct shall not exceed one-inch average clearance on all sides.  Where ducts 
pass through walls, partitions, floors, ceilings, or roofs, pack and seal the space around 
the duct with an approved fire-safe inert material capable of preventing the passage of 
flame and hot gases sufficiently to ignite cotton waste when subjected to the same NFPA 
251 Time-Temperature Conditions required for fire barrier penetration.  All exposed duct 
penetrations shall be finished with a sheet metal field erected flange escutcheon to form a 
neat appearance. 

 
G. Coordinate duct installation with the requirements of Division 23 Section, “Vibration 

Controls for HVAC, Plumbing & Fire Protection Equipment”. 
 

H. Install in accordance with manufacturer’s instructions. 
 

I. Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards 
- Metal and Flexible. 

 
J. Duct Sizes are inside clear dimensions.  For lined ducts, maintain sizes inside lining. 
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K. Provide openings in ductwork where required to accommodate thermometers and 

controllers.  Provide pitot tube openings where required for testing of systems, complete 
with metal can with spring device or screw to ensure against air leakage. Where openings 
are provided in insulated ductwork, install insulation material inside a metal ring. 

 
L. Locate ducts with sufficient space around equipment to allow normal operating and 

maintenance activities. 
 

M. Use crimp joints, with or without bead, for joining round duct sizes eight (8) inches and 
smaller with crimp in direction of air flow. 

 
N. Use double nuts and lock washers on threaded rod supports. 

 
O. Set plenum doors 6 to 12 inches (150 to 300 mm) above floor.  Arrange door swings so 

that fan static pressure holds door in closed position. 
 

P. During construction, provide temporary closures of metal or taped polyethylene on open 
ductwork to prevent construction dust from entering ductwork systems. 

 
3.02 ACCESSORY INSTALLATION REQUIREMENTS 
 

A. Install accessories in accordance with manufacturer’s instruction,  NFPA 90A, and 
SMACNA HVAC Duct Construction Standards - Metal and Flexible. 

 
B. Provide duct access doors for inspection and cleaning before and after filters, coils, fans, 

automatic dampers, at fire dampers, combination fire and smoke dampers, duct detectors, 
duct-mounted equipment, duct coils and elsewhere as indicated. Review locations prior to 
fabrication. 

 
C. Provide duct test holes where required for testing and balancing purposes.  Review 

locations with Test and Balance Engineer prior to installation. 
 

D. Provide fire dampers, combination fire and smoke dampers and smoke dampers at 
locations indicated, where ducts and outlets pass through fire-rated components, and 
where required by authorities having jurisdiction.  Install with required perimeter 
mounting angles, sleeves, breakaway duct connections, corrosion-resistant springs, 
bearings, bushings and hinges. 

 
E. Demonstrate re-setting of fire dampers to Owner’s representative. 

 
F. Provide flexible connections immediately adjacent to equipment in ducts associated with 

fans and motorized equipment and supported by vibration isolators.  Refer to Division 23 
Section, “Vibration Control for HVAC and Plumbing Systems”. 

 
G. Provide balancing dampers at points on supply, return, and exhaust systems where 

branches are taken from larger ducts as required for air balancing.  Install minimum duct 
widths from duct take-off. 

 
H. Provide balancing dampers on duct take-off  to diffusers, grilles, and  registers, regardless 
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of whether dampers are specified as part of the diffuser, grille, or register assembly. 
 

I. Install diffusers, registers, and grilles to ductwork with airtight construction. 
 

J. Check location of all air outlets and inlets and make necessary adjustments in position to 
conform with architectural features, symmetry, and lighting arrangements. 

 
K. Install duct thermometer support flanges in wall of duct.  Attach to duct with screws.  

Locate duct mounted thermometers, minimum 10 feet downstream of mixing dampers, 
coils or other devices causing air turbulence. 

 
L. Install remote - reading duct dial thermometers in control panels with tubing connecting 

panel and thermometer bulb supported to prevent kinks.  Use minimum tubing length. 
Mount control panel 60 inches above finished floor and label each dial thermometer. 

 
M. Install duct accessories according to applicable details shown in SMACNA's HVAC Duct 

Construction Standards--Metal and Flexible for metal ducts. 
 

N. Install volume dampers in lined duct; avoid damage to and erosion of duct liner. 
 

O. Provide test holes at fan inlet and outlet and elsewhere as indicated. 
 

P. Install fire dampers according to manufacturer's UL-approved written instructions. 
 

1. Install fusible links in fire dampers. Label access doors according to equipment 
served. 

 
Q. Adjust duct accessories for proper settings. 

 
R. Adjust fire dampers for proper action. 

 
3.03 DUCT LINING INSTALLATION REQUIREMENTS 
 

A. All portions of duct designated to receive duct liner shall be completely covered with 
duct liner.  Transverse joints shall be neatly butted and there shall be no interruptions or 
gaps. The black pigmented or mat faced surface of the duct liner shall face the airstream. 

 
B. Duct liner shall be adhered to the sheet metal. with  90 percent coverage of adhesive 

complying with requirements of ASTM C916.  All exposed leading edges and transverse 
joints shall be factory coated or coated with adhesive during fabrication.  Install 
perforated galvanized inner liner where indicated 

 
C. Duct liner shall be additionally secured with mechanical fasteners, either  weld-secured 

or impact-driven, which shall compress the duct liner sufficiently to hold it firmly in 
place.  Adhesive bonded pins are not permitted due to long term adhesive aging 
characteristics.  Spacing of mechanical fasteners with respect to duct liner interior width 
shall be in accordance with SMACNA HVAC DGS.  Maximum spacing for mechanical 
fasteners shall be as follows: 

 
Velocity = 0 to 2,500 feet per minute (0 to 12.8m/s): 
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From transverse end of liner  3: (75mm) 
Across width of duct   12 inches (300 mm) O.C. 
From corners of duct   4 inches  (100mm) 
Along length of duct   18 inches (450mm) O.C. 
 
Velocity  =  2,501 to 5,000 feet per minute (12.8 to 25.4 m/s): 
From transverse end of liner  3 inches (75m) 
Across width of duct   6 inches (150mm) O.C. 
From corners of duct   4 inches (100mm) 
Along length of duct    16 inches (400mm) O.C. 

 
D. When air velocities exceed 4,000 fpm (20.3m/s), galvanized sheet metal nosing shall be 

applied to all leading edges of duct liner. 
 

E. Acoustical Duct Liner shall be cut to assure overlapping and compressed longitudinal 
corner joints. 

 
F. Upon completion of installation of duct liner and before operation is to commence, 

visually inspect the system and verify that the duct liner insulation has been correctly 
installed. 

 
G. Open all system dampers and turn on fans to blow all scraps and other loose pieces of 

material out of the duct system.  Allow for a means of removal of such material. 
 

H. Check the duct system to ensure that there are no air leaks through joints. 
 
3.04 CLEANING 
 

A. Clean duct system and force air at high velocity through ducts to remove accumulated 
dust. To obtain sufficient air, clean half the system at a time.  Protect equipment which 
may be harmed by excessive dirt with temporary filters, or bypass during cleaning. 

 
B. Clean duct systems with high power vacuum machines.  Protect equipment which may be 

harmed by excessive dirt with filters, or bypass during cleaning.  Provide adequate access 
into ductwork for cleaning purposes. 

 
C. Ductwork shall be cleaned in accordance with “Duct Cleanliness for New Construction 

(SMACNA 2000)”, and shall achieve a “Basic” cleanliness level. 
 
3.05 LEAKAGE TESTS 
 

A. All low pressure sheet metal ductwork shall undergo leakage tests at 2 inch W.G.  Tests 
shall be accomplished under this section and witnessed as specified under Division 23 
Section, “Testing, Adjusting, and Balancing for HVAC and Plumbing”. 

 
B. All medium pressure sheet metal ductwork shall undergo leakage tests at 5 inch W.G.   

Tests shall be accomplished under this section and witnessed as specified under Division 
23 Section, “Testing, Adjusting, and Balancing for HVAC and Plumbing”. 

 
C. Leakage from each duct system shall not exceed 5 percent for low pressure systems and 1 
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percent for medium pressure systems of the normal air handling capacity of the system.  
If the system ductwork is tested in sections, the leakage shall not exceed ½ of 1 percent 
of the CFM to be handled by that section, and the total leakage of the system shall not 
exceed 1 percent of the total system CFM.  Test pressure shall not exceed the pressure 
limits of the duct construction as defined in SMACNA High Pressure Duct Construction 
Standards.  Repair all leaks which are audible, regardless of the leakage rate of the duct 
system as a whole, by remaking the entire defective joint or seam.  Spot sealing of ducts 
in place will not be acceptable. 

 
D. All duct accessories, including but not limited to volume dampers, ATC sensors, duct 

detectors, duct coils shall be installed prior to duct leakage testing. 
 
E. Submit a complete report of the ductwork leakage tests to the Architect and include final 

approved copies in test and balance reports. 
 
3.06 DUCTWORK IDENTIFICATION 
 

A. Degrease and clean surfaces to receive adhesive for identification materials. 
 

B. All ductwork shall be identified with painted background marked with the name of the 
service with arrows to indicate flow direction. Color Code and System Identification shall 
comply with ANSI Standards. 

 
C. Marking shall be plain block letters, stenciled on ductwork (above and below ceilings) 

and shall be located near each branch connection and at least every ten feet on straight 
runs of ductwork.  Where ductwork is aligned adjacent to each other, markings shall be 
neatly lined up.  All markings shall be located in such a manner as to be easily legible 
from the floor. 

 
D. Identify ductwork with plastic nameplates or stenciled painting.  Identify with air 

handling unit identification and area served.  
 

E. Length of color field for ductwork shall be 32 inches.  Lettering shall be minimum 3-1/2 
inches high. 

 
3.07 CLOTHESDRYER DUCTWORK INSTALLATION REQUIREMENTS 

 
A. Install in accordance with manufacturer’s instructions. 

 
B. Install clothes dryer ducts with minimum of joints.  Align accurately at connections, with 

internal surfaces smooth. 
 

C. Support clothes dryer ducts from building structure, rigidly with suitable ties, braces, 
hangers, and anchors to hold to shape and prevent buckling.  Support vertical clothes 
dryer ducts, and stacks at 12 foot (4 m) spacing, to adjacent structural surfaces, or at floor 
penetrations.   Refer to SMACNA HVAC Duct Construction Standards - Metal and 
Flexible for equivalent duct support configuration and size. 

 
D. Coordinate installation of dryer booster fan. 
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E. Level and plumb stacks. 
 

F. Clean clothes dryer ductwork during installation, removing dust and debris. 
 

G. At appliances, provide slip joints permitting removal of appliances without removal or 
dismantling of clothes dryer ductwork, clothes dryer ductwork insulation, or stacks. 

 
H. Do not install bull head tee at connections to equipment. 
 
I. Install cleanouts at all changes in direction. 

 
 
END OF SECTION 
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SECTION 26 0500 
 

COMMON WORK RESULTS FOR ELECTRICAL 
 
PART 1 GENERAL 

1.01 RELATED DOCUMENTS 
   

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.02 ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this Division affected 
by Alternates. 
 

1.03 SUMMARY 
 

A. Section Includes: 
 

1. Electrical equipment coordination and installation. 
 

2. Sleeves for raceways and cables. 
 

3. Grout. 
 

4. Common electrical installation requirements. 
 

B. Provide all labor, materials, equipment, and services necessary for and incidental to the 
complete installation and operation of all electrical work. 
 

C. Unless otherwise specified, all submissions shall be made to, and acceptances and approvals 
made by the Architect and the Engineer. 
 

D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and 
accessories are not necessarily shown.  Furnish and install all such items as may be required to 
fit the work to the conditions encountered.  Arrange conduits, equipment, and other work 
generally as shown on the Contract Drawings, providing proper clearance and access.  Where 
departures are proposed because of field conditions or other causes, prepare and submit detailed 
shop drawings for approval in accordance with Article “Submittals” specified below.  The right 
is reserved to make reasonable changes in location of equipment, boxes, conduit/wiring, and 
devices, up to the time of rough-in or fabrication. 
 

E. Conform to the requirements of all rules, regulations and codes of local, state and federal 
authorities having jurisdiction. 
 

F. Coordinate the work under Division 26 with the work of all other construction trades. 
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G. Be responsible for all construction means, methods, techniques, procedures, and phasing 
sequences used in the work.  Furnish all tools, equipment and materials necessary to properly 
perform the work in first class, substantial, and workmanlike manner, in accordance with the 
full intent and meaning of the Contract Documents. 
 

H. Arrange conduit, wiring, equipment, and other work generally as shown, providing proper 
clearances and access.  Carefully examine all Contract Drawings and fit the work in each 
location without substantial alteration.  Where departures are proposed because of field 
conditions or other causes, prepare and submit detailed shop drawings for approval in 
accordance with Article “Submittals” as hereinafter specified.  The right is reserved to make 
reasonable changes in location of equipment, conduit and wiring up to the time of rough-in or 
fabrication. 
 

1.04 PERMITS AND FEES 
 

A. Obtain all permits and pay taxes, fees and other costs in connection with the work.  File 
necessary plans, prepare documents, give proper notices and obtain necessary approvals.  
Deliver inspection and approval certificates to Owner prior to final acceptance of the work. 
 

B. Permits and fees shall comply with Division 01 Section, General Requirements. 
 

C. Notify Inspection Authorities to schedule inspections of work.   
 

D. Notify Architect and Engineer in advance of scheduled inspections.   
 

E. An electrical foreman, superintendent or other supervisor shall be in attendance for all 
scheduled inspections 
 

1.05 EXAMINATION OF SITE 
 

A. Examine the site, determine all conditions and circumstances under which the work must be 
done, and make all necessary allowances for same.  No additional cost to the Owner will be 
permitted for Contractor’s failure to do so. 
 

B. Examine and verify specific conditions described in individual Specifications sections. 
 

C. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 
 

1.06 INTERPRETATION OF DOCUMENTS 
 

A. Any discrepancies between Drawings, Specifications, Drawings and Specifications, or within 
Drawings and Specifications shall be promptly brought to the attention of the Owner during the 
bidding period.  No allowance shall subsequently be made  by reason of  failure to have brought 
said discrepancies to the attention of the Owner during the bidding period or of any error on the 
Bidder’s part.  
 

B. The locations of products shown on Drawings are approximate.  Place the devices to eliminate 
all interference with above-ceiling ducts, piping, etc.  Where any doubt exists, the exact location 
shall be determined by the Owner.   



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

COMMON WORK RESULTS FOR ELECTRICAL 26 0500 - 4

 
C. All general trades and existing conditions shall be checked before installing any outlets, power 

wiring, etc.   
 

D. Equipment sizes shown on the Drawings are estimated.  Before installing any wire or conduit, 
obtain the exact equipment requirements and install wire, conduit, or other item of the correct 
size for the equipment actually installed.  However, wire and conduit sizes shown on the 
Drawings shall be taken as a minimum and shall not be reduced without written approval from 
the Owner.    
 

E. Where variances occur between the Drawings and Specifications or within either document 
itself, the item or arrangement of better quality, greater quality, or higher cost shall be included 
in the Contract Price.  The Engineer will decide on the item and manner in which the work shall 
be installed.  
 

F. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions, and 
accessories are not necessarily shown.  Furnish and install all such items as may be required to 
fit the work to the conditions encountered.  Arrange conduits, equipment, and other work 
generally as shown on the Contract Drawings, providing proper clearance and access.  Where 
departures are proposed because of field conditions or other causes, prepare and submit detailed 
Shop Drawings for approval in accordance with Article “Submittals” as herein after specified.  
The right is reserved to make reasonable changes in location of equipment, conduit/wiring, and 
devices, up to the time of rough-in or fabrication.   
 

G. Work not specifically outlined, but reasonably incidental to the completion of the work, shall be 
included without additional compensation from the Architect, Engineer, and Owner. 
 

H. Perform the work in a first-class, substantial and workmanlike manner.  Any materials installed 
which do not present an orderly and neat workmanlike appearance shall be removed and 
replaced when so directed by the Engineer, at the Contractor’s expense. 
 

I. The complete set of Architectural, Civil, Structural, Technology, Mechanical, and Electrical 
Drawings and Specifications apply to this work.  The successful Bidder shall familiarize 
himself with all other related documents. 
 

1.07 MATERIALS AND EQUIPMENT 
 

A. Materials and equipment installed as a permanent part of the project shall be new, unless 
otherwise indicated or specified, and of the specified type and quality. The Contractor shall be 
responsible for connecting all utilities as shown on the Drawings, to equipment identified as 
existing. 
 

B. Where material or equipment is identified by proprietary name, model number and/or 
manufacturer, furnish named item, or its equal, subject to approval by Engineer.  Substituted 
items shall be equal or better in quality and performance and must be suitable for available 
space, required arrangement, and application.  Submit all data necessary to determine suitability 
of substituted items, for approval. 
 

C. The suitability of named item only has been verified.  Where more than one item is named, only 
the first named item has been verified as suitable.  Substituted items, including items other than 
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first named shall be equal or better in quality and performance to that of specified items, and 
must be suitable for available space, required arrangement and application.  Contractor, by 
providing other than the first named manufacturer, assumes responsibility for all necessary 
adjustments and modifications necessary for a satisfactory installation. Adjustments and 
modifications shall include but not be limited to electrical, structural, support, and architectural 
work. 
 

D. Substitution will not be permitted for specified items of material or equipment where noted. 
 

E. All items of equipment furnished shall have a service record of at least five (5) years. 
 

1.08 ELECTRICAL WORK UNDER OTHER DIVISIONS 

A. Architectural Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under 
Architectural divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

 
3. Architectural Equipment refers to, but is not limited to the following: 

 
a. Appliances 

 
1) Includes, but is not limited to refrigerators, microwaves, dishwashers, 

ranges, range hoods, clothes washers, clothes dryers, whirlpools, etc. 
2) Verify equipment nameplates and connection requirements prior to rough-

in. 
3) Coordinate mounting heights and locations of outlet boxes serving 

appliances with approved appliance product data and approved casework 
shop drawings where applicable. 

 
b. Cabinets, Casework and Countertops 

 
1) Do not install outlets, switches, etc. behind casework, cabinets, etc. 
2) Receptacle outlets and data/telephone outlets shall be mounted above the 

countertops unless otherwise indicated.   
3) Where outlets are installed below countertops, provide grommets through 

countertops for cabling.  Coordinate drilling of casework/countertops with 
casework installer. 

4) Coordinate outlets above and below countertops and associated surface 
raceways with approved casework shop drawings to avoid conflicts with 
sinks and other appurtenances. 

 
c. Classroom Equipment 

 
1) Includes, but is not limited to television mounting brackets, projection 

screens, etc. 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

COMMON WORK RESULTS FOR ELECTRICAL 26 0500 - 6

2) Verify equipment nameplates and connection requirements prior to rough-
in. 

3) Coordinate mounting heights and locations of outlet boxes serving 
equipment with approved product data and approved casework shop 
drawings where applicable. 

 
d. Conveyance Systems 

 
1) Includes, but is not limited to elevators, etc. 
 

e. Electric Hand Dryers 
 

1) Verify voltage and overcurrent protection requirements with approved shop 
drawings. 

2) Coordinate mounting heights and locations of electric hand dryers with 
Architect. 

 
f. Glazing Systems 

 
1) Includes but is not limited to commercial storefront, windows, etc. 
2) Do not install fire alarm initiation and notification appliances on glazing 

systems wherever possible.  Where devices must be installed on glazing 
systems, indicate the same on fire alarm system shop drawings and obtain 
the permission of the Architect. 

3) Coordinate installation of exit signs above doors that are integral to glazing 
systems.  Conceal power wiring (MC cable) within glazing systems. 

B. Civil Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under Civil 
divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

C. HVAC Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under HVAC 
divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

 
3. Certain mechanical units are furnished from the factory with motor starters, contactors, 

transformers, fuses, wiring, etc., required for fans, pumps, etc.  When this equipment is 
supplied from the factory, Division 26 shall coordinate with Division 23 such that only 
one set of starters, fuses, switches, etc. is provided. 
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4. In general, control and interlock equipment (including, but not limited to wiring, conduit, 
transformers, relays, contacts, etc.) for HVAC equipment and systems is furnished under 
Division 23.  Division 26 shall install and connect all equipment as necessary. 

 
5. HVAC equipment refers to, but is not limited to the following: 

 
a. Air Handling Units 
b. ATC Panels 
c. Branch Selector Boxes 
d. Condensing Units 
e. Ductless Split Systems 
f. Electric Unit Heaters 
g. Exhaust Fans 
h. Fan Coil Units 
i. Ground Loop Pumps 
j. Heat Pumps 
k. Radiant Heat Panels 
l. Ventilation Fans 

D. Owner Furnished Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished by the Owner 
shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

 
3. Owner equipment refers to, but is not limited to the following: 

 
a. Existing Appliances and/or Equipment 
b. Electronic Appliances 

 
1) Includes, but is not limited to televisions, computers, copy/fax machines, 

printers, etc. 
2) Verify equipment nameplates and connection requirements prior to rough-

in. 
3) Coordinate mounting heights and locations of outlet boxes serving 

appliances with approved appliance product data and approved casework 
shop drawings where applicable. 

 
c. Kitchen/Laundry Appliances 

 
1) Includes, but is not limited to refrigerators, microwaves, dishwashers, 

ranges, range hoods, clothes washers, clothes dryers, whirlpools, etc. 
2) Verify equipment nameplates and connection requirements prior to rough-

in. 
3) Coordinate mounting heights and locations of outlet boxes serving 

appliances with approved appliance product data and approved casework 
shop drawings where applicable. 
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E. Plumbing Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under Plumbing 
divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

 
3. Certain mechanical units are furnished from the factory with motor starters, contactors, 

transformers, fuses, wiring, etc., required for pumps, etc.  When this equipment is 
supplied from the factory, Division 26 shall coordinate with Division 22 such that only 
one set of starters, fuses, switches, etc. is provided. 

 
4. In general, control and interlock equipment (including, but not limited to wiring, conduit, 

transformers, relays, contacts, etc.) for plumbing equipment and systems is furnished 
under Division 22.  Division 26 shall install and connect all equipment as necessary. 

 
5. Plumbing equipment refers to, but is not limited to the following: 

 
a. Electric Water Heaters 
b. Electric Water Coolers 

 
1) Coordinate mounting height and location of receptacle outlets serving 

electric water coolers with approved shop drawings. 
 

c. Floor Drains 
 

1) Coordinate routing of conduits and raceways in floor slabs with floor drains.   
 

d. Condensate Pumps 
 

1) Coordinate connection type (i.e. switch or cord-and-plug) with approved 
shop drawings. 

 
e. Flush Valves 

 
1) Coordinate mounting height and location of outlet boxes serving electronic 

flush valves with approved shop drawings and Division 22. 
 

f. Piping 
g. Recirculation Pumps 
h. Sinks 

 
1) Provide weather-resistant NEMA 5-20R receptacle outlet with GFCI 

protection for control power transformer serving automatic lavatory faucets.  
Coordinate mounting height and location of receptacle outlets with approved 
shop drawings. 

 
i. Sump Pumps 
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1) Coordinate sump pump control panel connection type (i.e. switch or cord-

and-plug) with approved shop drawings. 
2) Provide 2-inch conduit from control panel to sump pump for control and 

power cabling provided with equipment. 
 

j. Trap Priming Stations 
 

1.09 FIRE SAFE MATERIALS 
 

A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA and ASTM 
standards for fire safety with smoke and fire hazard rating not exceeding flame spread of 25 and 
smoke developed of 50. 
 

1.10 REFERENCED STANDARDS, CODES AND SPECIFICATIONS 
 

A. Specifications, Codes and Standards listed below are included as part of this Specification, 
latest edition: 
 
1. ADA  - Americans with Disabilities Act 

 
2. ANSI   -  American National Standards Institute 

 
3. ASTM  -  American Society for Testing and Materials 

 
4. CSA  -  Canadian Standards Association 

 
5. DNREC - Delaware Department of Natural Resources and Environmental Control 

 
6. EPA  - Environmental Protection Agency 

 
7. FM   - Factory Mutual 

 
8. IBC  - International Building Code 

 
9. IEEE  -  Institute of Electrical and Electronics Engineers 

 
10. NEC  -  National Electrical Code 

 
11. NECA  - National Electrical Contractors Association 

 
12. NEMA  -  National Electrical Manufacturers Association 

 
13. NFPA  -  National Fire Protection Association 

 
14. OSHA  -  Occupational Safety and Health Act 

 
15. UL   -  Underwriters' Laboratories 

B. The application standards of the local electric utility company.  
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C. Electrical construction materials shall, where a listing is normal for the particular class of 

material, be listed in Electrical Construction Materials List of the Underwriters' Laboratories, 
Inc. (U.L.) and shall bear the listing label.  Electrical equipment shall, where a listing is normal 
for the particular class of equipment, be listed in the Electrical Appliance and Utilization 
Equipment List of the Underwriters' Laboratories, Inc. (U.L.) and shall bear the listing label. 
Materials and equipment listed and labeled as "approved for the purpose" by other nationally 
recognized testing laboratory, inspection agency or approved organization (such as E.T.L. or 
Factory Mutual) shall be acceptable. 
 

1.11 SUBMITTALS 
 

A. Product Data:  Include complete descriptive product data for items specified in Part 2 of this 
Section. 
 

1.12 SUBMITTAL PROCEDURES 
 

A. Refer to Division 01, Section “Submittal Procedures” for requirements in addition to those 
indicated herein. 
 

B. Equipment, materials, installation, workmanship and arrangement of work are subject to review 
and acceptance.  No substitution will be permitted after acceptance of equipment or materials 
except where such substitution is considered by the Architect, and/or Engineer, to be in the best 
interest of the Owner. 
 

C. After acceptance of Material and Equipment List, submit six (6) copies, or more as required 
under the General Conditions, of  complete descriptive data for all items as outlined below. 
 

D. Electronic submittals shall be prepared as a Portable Document Format (PDF) file and shall 
include as page 1 the Contractor’s stamp, followed by the submittal contents.  Submittal form 
shall identify the Project, Contractor, Subcontractor or Supplier, and pertinent Contract 
Document references. 

 
E. Submittals shall consist of specifications, product data sheets, manufacturer’s catalog cuts, 

dimensional shop drawings, wiring diagrams, installation instructions, samples, and any other 
information necessary to indicate complete compliance with Contract Documents. 
   

F. Submittals shall include, but not be limited to, the following information:  size, type, functional 
characteristics, compliance with standards in Division 26, required service access which shall be 
suitable for intended location and use, electrical service connections and requirements, and 
deviations from Contract Document requirements.  
 

G. Identify submittals, indicating intended application, location and service of submitted items.  
Refer to Specification sections or paragraphs and Drawings where applicable.   

H. Clearly indicate exact type, model number, style, size, operating characteristics, ratings, options 
and special features of proposed item specifically for application to this project.  Submittals of a 
general nature will not be acceptable.   
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I. Submit actual operating conditions or characteristics for all equipment where required 
capacities are indicated.  Factory order forms showing only required capacities will not be 
acceptable.  Call attention, in writing, to deviation from contract requirements. 
 

J. Thoroughly review and stamp all submittals to indicate compliance with contract requirements 
prior to submission.  Coordinate installation requirements and all electrical requirements for 
equipment submitted.  The Contractor shall be responsible for correctness of all submittals. 
 

K. Submittals will be reviewed for general compliance with design concept in accordance with 
Contract Documents, but dimensions, quantities, or other details will not be verified. 

 
L. For any submittal requiring more than two (2) reviews by the Engineer (including those caused 

by a change in subcontractor or supplier) the Owner will withhold Contractor's funds by a 
change order to the contract to cover the cost of additional reviews.  One review is counted for 
each action including rejection or return of any reason. 

M. For substituted items, clearly list on the first page of the submittal all differences between the 
specified item and the proposed item.  The Contractor shall be responsible for corrective action 
and maintaining the Specification requirements if differences have not been clearly indicated in 
the submittal. 
 

N. Acceptance will not constitute waiver of contract requirements unless deviations are specifically 
indicated and clearly noted. Use only final or corrected submittals and data prior to fabrication 
and/or installation. 

 
O. Every submittal including, but not limited to the list below, shall be forwarded with its own 

transmittal as a separate, distinct submittal.  Identify all submittals by the name of the 
item/system and the applicable Specification Section and/or Drawing number.  Grouping of 
items/systems that are not related shall be unacceptable. 

Items and Systems 
1. Access Doors 
2. Analysis & Coordination Study 
3. Arc Flash Hazard Analysis 
4. Arc Flash Hazard Labels 
5. Ballasts for Lighting Fixtures 
6. Battery Packs for Lighting Fixtures 
7. Circuit Breakers 
8. Conductors and Cables - 600V or Less 
9. Conduit and Raceway 
10. Disconnect (Safety) Switches - Fused/Non-Fused 
11. Electrical Connection Coordination Schedule 
12. Elevator Control Switches 
13. Enclosed Circuit Breakers 
14. Equipment Nameplates/Labels 
15. Firestopping Materials 
16. Fuses, 600V or Less 
17. Ground Conductors 
18. Grout 
19. Hangers and Supports 
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20. Identification Products 
21. Installation/Coordination Drawings  
22. Installer Certificates 
23. Junction and Pull Boxes 
24. Lamps 
25. Lighting Fixtures 
26. Motor Controllers 
27. Operation and Maintenance Manual 
28. Outlet and Device Boxes 
29. Panelboard Circuit Directories 
30. Panelboards  
31. Qualification Data 
32. Receptacles 
33. Record Drawings 
34. Sleeves 
35. Surface Metal Raceway 
36. Testing Agency Qualifications 
37. Test Reports  
38. Toggle/Snap Switches 
39. Wiring Diagrams 

 
P. Submit for approval any other submittals as required by the Architect, Engineer, or Owner.  No 

item listed above shall be delivered to the site, or installed, until approved.  After the proposed 
materials have been approved, no substitution will be permitted except where approved by the 
Engineer.  
 

1.13 SHOP DRAWINGS 
 

A. Prepare and submit Shop Drawings for all electrical equipment, specially fabricated items, 
modifications to standard items, specially designed systems where detailed design is not shown 
on the Contract Drawings, or where the proposed installation differs from that shown on 
Contract Drawings. 
 

B. Shop drawings shall include identification of products being installed, compliance with 
specified standards, notation of coordination requirements, notation of dimensions verified by 
field measurement, etc. Do not base shop drawings on reproductions of the Contract Documents 
or standard printed data.  
 

C. Submit shop drawings concurrent with product data.  Shop drawings received without 
associated product data will be returned without review. 

 
D. Submit for approval schematic diagrams of each electrical system installed in the building, 

including but not limited to Riser Diagrams and Schematic Wiring Diagrams for the following 
systems: 

 
1. Occupancy Sensor Layout 

 
E. Shop Drawing diagrams shall indicate device location, service, type, make, model number and 

the identification number of each device in the particular system.  Following approval by all 
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authorities, the diagrams shall be framed, mounted under glass and hung in each Main 
Equipment Room and inserted into the O&M Manual specified herein.  
  

F. Submit for approval any other shop drawings as required by the Architect, Engineer, or Owner.  
No item listed above shall be delivered to the site, or installed, until approved.  After the 
proposed materials have been approved, no substitution will be permitted except where 
approved by the Engineer.  
 

G. For any shop drawing requiring more than two (2) reviews by the Engineer (including those 
caused by a change in subcontractor or supplier) the Owner will withhold Contractor's funds by 
a change order to the contract to cover the cost of additional reviews.  One review is counted for 
each action including rejection or return for any reason. 

 
Refer to individual Specification Sections and Contract Drawings for additional shop drawing 
requirements. 
 

1.14 DEFINITIONS 
 

A. Approve:  To permit use of material, equipment or methods conditional upon compliance with 
contract documents requirements. 
  

B. Building Line: Exterior wall of building. 
 

C. Child Care Facility:  A building or structure, or portion thereof for educational, supervisory, or 
personal services for more than four children seven years old or younger.  
 

D. Concealed:  Hidden from sight in chases, formed spaces, shafts, hung ceilings, embedded in 
construction or in crawl space or attic. 

 
E. Conduits include conduit, all fittings, identification, and other accessories relative to such 

conduit. 
 

F. Contractor: The Electrical Contractor and any of his subcontractors, vendors, suppliers, or 
fabricators. 
 

G. EPDM:  Ethylene-propylene-diene terpolymer rubber 
 

H. Exposed: Not installed underground or concealed as defined above. 
 

I. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred  spaces,  
pipe and duct shafts, unheated spaces immediately below roof,  spaces above ceiling, 
unexcavated spaces, crawl spaces, and tunnels. 

 
J. Furnish and install or provide:  To supply, erect, install, and connect to complete for readiness 

for regular operation, the particular work referred to. 
 

K. Location, Damp:  Locations protected from water and not subject to saturation with water or 
other liquids, but subject to moderate degrees of moisture.  Examples of such locations include 
interior locations such as basements, crawlspaces, attics, cold-storage rooms, etc… 
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L. Location, Dry:  A location not normally subject to dampness or wetness.  A dry location may 
temporarily be subject to dampness or wetness during building construction. 

 
M. Location, Wet:  Locations subject to saturation with water or other liquids, locations exposed to 

weather, and installations underground or in concrete slabs or masonry in direct contact with the 
Earth.  Examples of such locations include all exterior locations (including those under 
canopies, roofed open porches, etc…)  commercial kitchens, and vehicle washing areas. 

 
N. NBR:  Acrylonitrile-butadiene rubber. 

 
O. Review:   Limited observation or checking to ascertain general conformance with design 

concept of the work and with information given in contract documents.  Such action does not 
constitute a waiver or alteration of the contract requirements. 
 

1.15 RECORD DRAWINGS 
 

A. Upon completion of the electrical installations, the Contractor shall deliver to the Architect one 
complete set of prints of the electrical Contract Drawings which shall be legibly marked in red 
pencil to show all changes and departures of the installation as compared with the original 
design.  They shall be suitable for use in preparation of Record Drawings. 
 

B. Contractor shall incorporate all sketches, addendums, value engineering, change orders, etc., 
into record drawings prior to delivering the same to the Architect. 
 

1.16 WARRANTY 
 

A. Contractor's attention is directed to warranty obligations contained in the General Conditions. 
 

B. The above shall not in any way void or abrogate equipment manufacturer's guarantee or 
warranty.  Certificates of equipment manufacturer’s warranties shall be included in the 
operations and maintenance manuals. 
 

C. The Contractor guarantees for a two (2) year period from the time of final acceptance by the 
Owner: 

 
1. That the work contains no faulty or imperfect material or equipment or any imperfect, 

careless, or unskilled workmanship. 
 

2. That all work, equipment, machines, devices, etc. shall be adequate for the use to which 
they are intended, and shall operate with ordinary care and attention in a satisfactory and 
efficient manner. 
 

3. That the Contractor will re-execute, correct, repair, or remove and replace with proper 
work, without cost to the Owner, any work found to be deficient.  The Contractor shall 
also make good all damages caused to their work or materials in the process of 
complying with this section. 
 

4. That the entire work shall be water-tight and leak-proof. 
 

1.17 OPERATION AND MAINTENANCE MANUALS 
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A. The Contractor shall have prepared six (6) copies of the Operation and Maintenance Manual 

and deliver these copies of the manual to the Owner.  The manual shall be as specified herein.  
The manual must be approved and will not be accepted as final until so stamped. 
 

B. The manual shall be bound in a three-ring loose-leaf binder similar to National No. 3881 with 
the following title lettered on the front:  Operation and Maintenance Manual – Central Middle 
School Renovation - Electrical.  No sheets larger than 8-1/2 inches x 11 inches shall be used, 
except sheets that are neatly folded to 8-1/2 inches x 11 inches and used as a pull-out.  Provide 
divider tabs and table of contents for organizing and separating information. 
 

C. Provide the following data in the manual: 
 

1. As first entry, an approved letter indicating the starting/ending time of Contractor’s 
warranty period. 
 

2. Maintenance operation and lubrication instructions on each piece of equipment furnished. 
 

3. Complete catalog data on each piece of electrical equipment furnished including 
approved Shop Drawing/Submittal with Engineer’s Comments (if any). 
 

4. Manufacturer's extended limited warranties on equipment.  
 

5. Provide sales and authorized service representatives names, address, and phone numbers 
of all equipment and subcontractors. 
 

6. Provide supplier and subcontractor’s names, address, and phone number. 
 

7. Catalog data of all equipment, starters, etc. shall include wiring diagrams, parts list and 
assembly drawing. 
 

8. Access panel charts with index illustrating the location and purpose of access panels. 
 

9. Approved Electrical Certificates. 
 

10. Start-up reports for equipment. 
 

D. Submit Operation and Maintenance Manual prior to anticipated date of Substantial Completion 
for Engineer review and approval.  Substantial Completion requires that Operation and 
Maintenance Manuals be reviewed and approved. 
 

E. Post one (1) copy of all instructions, lists, charts and diagrams at the equipment mounted under 
glass or approved plastic cover.  
 

F. Deliver all instruction materials to the Owner prior to the formal instruction period.  
 

G. Upon completion of all work, thoroughly instruct the Owner's representatives in the proper 
operation and maintenance of all electrical equipment and systems.  
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H. Instructions shall be done only after completed systems have been put into operation and tested 
for proper operation and performance.   
 

I. Instructions shall be given only by experts in the equipment or system and shall include 
descriptions and demonstrations of procedures of operation, data record keeping, etc. 
 

J. Furnish the necessary technicians, skilled workers, and helpers to operate the electrical systems 
and equipment of the entire project for one (1) 8-hour day.  
 

K. Where specified in technical sections, provide longer periods required for specialized 
equipment.   
 

L. Instruct the Owner or designated personnel in operation, maintenance, lubrication, and 
adjustment of systems and equipment.   
 

M. The Operation and Maintenance Manual shall be available at the time of the instructions,  for 
use by Instructors and Owner personnel.   
 

N. Schedule the general and specialized instruction periods for a time agreed upon by the Owner 
and Engineer. 
 

1.18 INSTALLATION AND COORDINATION DRAWINGS 
 

A. Prepare, submit and use composite installation and coordination drawings to assure proper 
coordination and installation of the work.  Drawings shall include, but not be limited to the 
following:  

 
1. Mechanical Rooms indicating transformers, panelboards, enclosures, boxes, conduits, 

mechanical equipment, ductwork, and piping, etc…  
 

2. Electrical Rooms indicating switchboards, panelboards, enclosures, boxes, transformers, 
conduits, wireways, etc…   

 
B. Draw plans to a scale not less than ¼ inch equals one foot.  Include plans, sections and 

elevations of the proposed work, showing all equipment (mechanical, plumbing and electrical), 
conduit and wiring in the areas involved.  Fully dimension all work, horizontally and vertically.  
Show coordination with other work including piping, ductwork and other mechanical work, 
walls, doors, ceilings, columns, beams, joists and other architectural and structural work.  
 

C. Identify all equipment and devices on wiring diagrams.  Where field connections are shown to 
factory-wired terminals, furnish manufacturer's literature showing internal wiring of equipment.  
 

D. Prepare, submit, and use scaled layout drawings indicating dimensions, clearances, and actual 
equipment dimensions.  Layout Drawings shall include, but not be limited to the following:  

 
1. Pad-mounted equipment and equipment connections. 

 
2. Underground conduits, and ductbanks. 

 
3. Building penetrations. 
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E. Prepare scaled coordination drawings in accordance with the Specifications.  Indicate locations 

where space is limited for installation and access and where sequencing and coordination of 
installations are of importance to the efficient flow of the Work, including (but not necessarily 
limited to) the following:  

 
1. Indicate the proposed locations of power, lighting, and all special system raceways, 

equipment, and materials.  Include the following:  
 

a. Working space and dedicated space clearances per the NEC. 
b. Clearances for equipment disassembly required for periodic maintenance.   
c. Exterior wall and foundation penetrations.  
d. Fire-rated wall and floor penetrations. 
e. Equipment connections and support details.  
f. Sizes and locations of required concrete bases. 
 

2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the 
building during construction, including, but not limited to, the following: Major conduits 
and feeders.  
 

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and 
ceilings and their relationship to other penetrations and installations.  
 

4. The successful Bidder shall be responsible for indicating all raceways described in notes 
or indicated by home run symbols.  
 

5. The complete set of Architectural, Civil, Structural, Technology, Mechanical, and 
Electrical Drawings and Specifications apply to this work.  The successful bidder shall 
familiarize himself with all other related documents to avoid possible demolition and 
installation conflicts.  

 
PART 2 PRODUCTS 

 
2.01 SLEEVES FOR RACEWAYS AND CABLES 
 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 
 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 
 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 
 

1. Minimum Metal Thickness: 
 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no 
side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm). 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches 
(1270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm), 
thickness shall be 0.138 inch (3.5 mm). 
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2.02 GROUT 

 
A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 

aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 
 

2.03 PROTECTIVE WIRE GUARDS  

A. Provide protective wireguards over devices subject to physical damage.  All new devices 
installed in mechanical and electrical rooms shall be provided with protective guards.  
Protective guards shall be manufacturer's recommended product for the device being protected 
or a suitable guard as manufactured by American Time & Signal Company (800-328-8996), 
Safety Technology International (STI) (800-888-4784), or Institutional Systems Services 
Corporation (800-524-0537).  

B. Devices to be provided with protective guards include, but are not limited to, the following: 
 

1. Lighting Fixtures 
 

2. Thermostats 
 

3. Smoke/Heat Detectors 
 

4. Speakers 
 

5. Fire Alarm Audio/Visual Devices (Horns, Strobes, etc…) 
 

6. Exit Signs 
 

7. Emergency Lighting Units 
 

8. Security Devices/Motion Detectors 
 

9. Other Devices as required by Owner 

C. Guard shall be fabricated from ¼-inch (9-gauge) cold-rolled steel rods, welded together with 
mounting tabs.  Guard shall be finished with a powder-based epoxy to protect against corrosion.  
Finish color shall match the finishes for the area being installed, except guards for fire alarm 
devices shall be red finish color. 

D. Protective Devices shall be considered incidental to the product installed in an area subject to 
damage as indicated on the drawings and shall be provided at no additional cost to the Owner. 

 
PART 3 EXECUTION 

 
3.01 TEMPORARY FACILITIES:  

 
A. General:   Refer to the Division 01 Sections for general requirements of temporary facilities. 
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B. Description:   Furnish and install the necessary metering and distribution equipment for an 
adequate, temporary electrical service and all temporary wiring, including step-down or step-up 
dry-type transformers as required.  Exact requirements for temporary service shall be 
determined by the General Contractor.  
 

C. Attention is directed to the Occupational Safety and Health Act (OSHA), Americans with 
Disabilities Act (ADA) and National Electrical Code (NEC) requirements for electrical work on 
construction sites.  
 

D. Materials:    
 

1. Lights at each floor in each stair.  At least one light outlet per 900 square feet on each 
floor.  
 

2. One 20-ampere circuit with ground fault protection for each 7500 square feet of gross 
floor area per floor to which various trades may attach their cords.  
 

3. One temporary power line in each corridor, elevator, and lobby, including connections to 
saws, if required, with ground fault protection.  
 

4. Power for testing and operating of elevators. 
 

5. Power for crane operation if required. 
 

E. Installation:   Temporary lighting shall provide minimum foot candle levels for construction as 
follows: 
 

AREA FOOT CANDLE LEVEL 
General construction area lighting, corridors, 
hallways and exit ways. 

5 

Electrical equipment rooms, active storerooms, 
shops, locker and dressing areas 

10 

 
F. The Contractor shall pay for all energy charges for temporary service.  

 
G. Obtain and pay for temporary electrical service for construction power.  

 
H. Provide all underground and/or overhead equipment, transformers, overcurrent devices, wires, 

connections, etc., for obtaining power from utility company lines.  
 

I. Remove all temporary power installations and connections after permanent power is established 
and/or prior to completion of the project. 
 

3.02 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 
 

A. Comply with NECA 1. 
 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 
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C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 

arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 
 

D. Install equipment with working space and dedicated space in strict accordance with 2011 NEC 
Article 110. 

 
E. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 

of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 
 

F. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 
 

G. Verify exact electrical requirements for each piece of equipment receiving one or more 
electrical connections, including but not limited to voltage, phase, and maximum 
fuse/overcurrent protection device rating. Provide electrical circuit of proper characteristics to 
serve provided equipment. 
 

H. Include any and all items required by the National Electrical Code and/or field conditions for 
the proper connection and installation of each piece of equipment. 
 

I. Make all connections to equipment in accordance with manufacturer’s instructions. 
 

J. Right of Way:  Give to piping systems installed at a required slope. 
 

K. Coordinate electrical work under other Divisions in accordance with Part 1 of this Section, 
Article “Electrical Work Under Other Divisions”. 

 
3.03 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

 
A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 

penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 
 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.   
 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 
 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 
 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 
 

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 
 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway 
or cable, unless indicated otherwise. 
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H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

 
1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 

surfaces smooth; protect grout while curing. 
 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements of Division 07 Section "Joint Sealants.". 
 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements of Division 26 Section 
“Electrical Firestopping”. 
 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 
 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 
 

3.04 FIRESTOPPING 
 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 26 Section, "Electrical Firestopping". 
 

3.05 SUPPORTS, HANGERS AND FOUNDATIONS 
 

A. Provide supports, hangers, braces, attachments and foundations required for the work.  Support 
and set the work in a thoroughly substantial and workmanlike manner without placing strains on 
materials, equipment, or building structure, submit shop drawings for approval.  Coordinate all 
work with the requirements of the structural division. 
 

B. Supports, hangers, braces, and attachments shall be standard manufactured items or fabricated 
structural steel shapes.  All interior hangers shall be galvanized or steel with rust inhibiting 
paint.    All exterior hangers shall be constructed of stainless steel utilizing stainless steel rods, 
nuts, washers, bolts, etc.   

 
C. Refer to Division 26 Section “Hangers and Supports” for additional requirements. 

 
3.06 PROVISIONS FOR ACCESS 

 
A. The Contractor shall provide access panels and doors for all concealed equipment,  and other 

devices requiring maintenance, service, adjustment or manual operation. 
 

B. Where access doors are necessary, furnish and install manufactured painted steel door 
assemblies consisting of hinged door, key locks, and frame designed for the particular wall or 
ceiling construction.  Properly locate each door. Door sizes shall be a 12 inches x 12 inches for 
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hand access, 18 inches x 18 inches for shoulder access and 24 inches x 24 inches for full body 
access where required.  Review locations and sizes with Architect prior to fabrication.   Provide 
U.L. approved and labeled access doors where installed in fire rated walls or ceilings.  Doors 
shall be Milcor Metal Access Doors as manufactured by Inland-Ryerson, Mifab, or approved 
equal. 

 
1. Acoustical or Cement Plaster:  Style B 

 
2. Hard Finish Plaster:  Style K or L 

 
3. Masonry or Dry Wall:  Style M 
 

C. Where access is by means of liftout ceiling tiles or panels, mark each ceiling grid using small 
color-coded and numbered tabs.  Provide a chart or index for identification.  Place markers 
within ceiling grid not on ceiling tiles. 
 

D. Access panels, doors, etc. described herein shall be furnished under the section of Specifications 
providing the particular service and to be turned over to the pertinent trade for installation.  
Coordinate installation with installing Contractor.  All access doors shall be painted in baked 
enamel finish to match ceiling or wall finish. 
 

E. Submit shop drawings indicating the proposed location of all access panels/doors.  Access doors 
in finished spaces shall be coordinated with air devices, lighting and sprinklers to provide a neat 
and symmetrical appearance. 

 
F. Provide sufficient access and working space for repair and maintenance about all lighting and 

electrical equipment to permit ready and safe operation and maintenance of such equipment in 
accordance with OSHA 29 CFR 1910 Subpart D and 1910.303(g).  
 

3.07 PAINTING AND FINISHES 
 

A. Provide protective finishes on all materials and equipment.  Use coated or corrosion-resistant 
materials, hardware and fittings throughout the work.  Paint bare, untreated ferrous surfaces 
with rust-inhibiting paint.  All exterior components including supports, hangers, nuts, bolts, 
washers, vibration isolators, etc. shall be stainless steel. 
 

B. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other finishes. 
 

C. Provide factory-applied finishes where specified.  Unless otherwise indicated factory-applied 
paints shall be baked enamel with proper pretreatment. 
 

D. Protect all finishes and restore any finishes damaged as a result of work under Division 26 to 
their original condition. 
 

E. The preceding requirements apply to all work, whether exposed or concealed, as defined herein. 
 

F. Remove all construction marking and writing from exposed equipment, ductwork, piping and 
building surfaces.  Do not paint manufacturer's labels or tags. 
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G. All exterior equipment and conduits shall be painted to match adjacent surface in color as 
selected by Architect, unless otherwise indicated by the Owner. 
 

H. All exposed conduit, boxes, equipment, etc. in finished spaces shall be painted.  Colors shall be 
as selected by the Architect and conform to ANSI Standards. 
 

3.08 COLOR SELECTION 
 

A. Color of finishes shall be as selected by the Architect. 
 

3.9 PROTECTION OF WORK 
 

A. Protect work, material and equipment from weather and construction operations before and after 
installation.  Properly store and handle all materials and equipment. 
 

B. Cover temporary openings in conduits and equipment to prevent the entrance of water, dirt, 
debris, or other foreign matter.  Deliver conduits with factory applied end caps. 
 

C. Cover or otherwise protect all finishes. 
 

D. Replace damaged materials, devices, finishes and equipment. 
 

E. Protect stored conduits from moisture and dirt. Elevate above grade.  Do not exceed structural 
capacity of floor, where stored inside. 
 

3.10 OPERATION OF EQUIPMENT 
 

A. Clean all systems and equipment prior to initial operation for testing, or other purposes.  
Lubricate, adjust, and test all equipment in accordance with manufacturer's instructions.  Do not 
operate equipment unless all proper safety devices or controls are operational.  Provide all 
maintenance and service for equipment that is authorized for operation during construction. 
 

B. Where specified, or otherwise required, provide the services of the manufacturer's factory-
trained servicemen or technicians to start up the equipment.  Where factory start-up of 
equipment is not specified, provide field start-up by qualified technician. 
 

C. Submit factory start-up sheets or field start-ups sheets for all equipment prior to the 
commencement of testing.  
 

D. Do not use electrical systems for temporary services or during construction, unless approved by 
Owner in writing.  Refer to Division 01 Section "Temporary Facilities and Controls". 
 

E. Upon completion of work, clean and restore all equipment to new conditions; replace 
expendable items. 
 

3.11 TESTING AND ADJUSTMENT   
 

A. Perform all tests which are specified or required to demonstrate that the work is installed and 
operating properly.  Where formal tests are required, give proper notices and perform all 
necessary preliminary tests to assure that the work is complete and ready for final test.    
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B. Adjust all systems, equipment and controls to operate in a safe, efficient and stable manner.  

 
C. On all circuits, 600 volts or less, provide circuits that are free from ground faults, short circuits 

and open circuits.   
 

D. Other tests of a specific nature for special equipment shall be as specified under the respective 
equipment.  
 

E. Submit all test results to the Architect and Engineer for approval. 
 

3.12 WALL AND FLOOR PENETRATIONS 
 

A. All penetrations of partitions, ceilings, roofs and floors under Division 26 shall be sleeved, 
sealed, and caulked as specified herein. 
 

B. All penetrations of fire rated assemblies shall be sleeved, sealed, caulked and protected to 
maintain the rating of the wall, roof, or floor.  Fire Marshal approved U.L. assemblies shall be 
utilized.  See Division 26 Section, “Electrical Firestopping”. 
 

C. Provide conduit escutcheons for all exposed conduit penetrations in finished interior spaces and 
all exposed exterior penetrations.   
 

D. Conduit sleeves: 
 

1. Galvanized steel pipe, standard weight where pipes are exposed and roofs and concrete 
and masonry walls.  On exterior walls provide anchor flange welded to perimeter. 
 

2. Twenty-two (22) gauge galvanized steel elsewhere. 
 

3.13 EQUIPMENT BY OTHERS 
 

A. This Contractor shall make all system connections required to equipment furnished and installed 
under other divisions or furnished by the Owner.  Connections shall be complete in all respects 
to render this equipment functional to its fullest intent. 
 

B. It shall be the responsibility of the supplier of the equipment to furnish complete instructions for 
connections.  Failure to do so will not relieve the Contractor of any responsibility for improper 
equipment operation. 
 

3.14 PHASING 
 

A. Refer to Architectural Specifications and Contract Drawings for any required phasing. 
 

B. Maintain building egress and traffic ways at all times.  Coordinate egress requirements with the 
State Fire Marshal, the Owner and Authorities Having Jurisdiction (AHJ). 
 

C. Provide dust barriers/partitions, penetration closures, etc, to ensure safety of building occupants 
and protection of existing surroundings. 
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D. The Building shall remain watertight at all times. 
 

E. Refer to phasing plans for additional requirements. 
 

F. While work is in progress, except for designated short intervals during which connections are 
made, continuity of service shall be maintained to all existing systems. Interruptions shall be 
coordinated with the Owner as to time and duration.  The Contractor shall be responsible for 
any interruptions to service and shall repair any damages to existing systems caused by his 
operations. 
 

3.15 OUTAGES 
 

A. Provide a minimum of seven (7) days’ notice to schedule outages.  The Contractor shall include 
in their bid outages and/or work in occupied areas to occur on weekends, holidays, or at night.  
Coordinate and get approval of all outages with the Owner. 
 

B. Submit Outage Request Form, attached at the end of this Section, to Owner for approval. 
 

3.16 CUTTING AND PATCHING 
 

A. Accomplish all cutting and patching necessary for the installation of work under Division 26.  
Damage resulting from this work to other work already in place, shall be repaired at 
Contractor's expense.  Where cutting is required, perform work in neat and workmanlike 
manner.  Restore disturbed work to match and blend with existing construction and finish, using 
materials compatible with the original.  Use mechanics skilled in the particular trades required. 
 

B. Do not cut structural members without approval from the Architect or Engineer. 
 

3.17 PENETRATION OF WATERPROOF CONSTRUCTION 
 

A. Coordinate the work to minimize penetration of waterproof construction, including roofs, 
exterior walls, and interior waterproof construction.  Where such penetrations are necessary, 
furnish and install all necessary curbs, sleeves, flashings, fittings and caulking to make 
penetrations absolutely watertight. 
 

B. Where conduits penetrate roofs, flash pipe with Stoneman Stormtite, Pate or approved equal, 
roof flashing assemblies with skirt and caulked counter flashing sleeve. 
 

C. Furnish and install pitch pockets or weather tight curb assemblies where required. 
 

D. Furnish and install curbs assemblies, and sleeves specifically designed for application to the 
particular roof construction, and install in accordance with the manufacturer's instructions.  The 
Contractor shall be responsible for sleeve sizes and locations.  All roof penetrations shall be 
installed in accordance with manufacturer’s instructions, the National Roofing Contractors 
Association, SMACNA, and as required by other divisions of these Specifications. 
 

3.18 CONCRETE AND MASONRY WORK 
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A. Furnish and install concrete and masonry work for equipment foundations, supports, pads, and 
other items required under Division 26.  Perform work in accordance with requirements of 
Division 03 and other applicable Divisions of these Specifications. 
 

B. Concrete shall achieve strength not less than 3,000 psi compressive strength after 28 days. 
 

C. Grout shall be non-shrink, high strength mortar, free of iron of chlorides and suitable for use in 
contact with all metals, without caps or other protective finishes.  Apply in accordance with 
manufacturer's instructions and standard grouting practices. 
 

D. Place reinforcement accurately in position shown, securely fasten and support to prevent 
displacement before or during pouring.  Clean, bend, place, and splice reinforcement in 
accordance with approved shop drawings.  Lap ends and sides of mesh reinforcement in slabs 
not less than one inch.  Coverage of main reinforcing shall be as follows: 

 
1. Slabs - 3/4 inch  
2. Concrete poured against earth - 3 inches  
3. Other locations - 2 inches 
 

E. Properly align, level, and grout all equipment where necessary.  
 

3.19 CONNECTIONS AND ALTERATIONS TO EXISTING WORK 
 

A. Unless otherwise noted on the Drawings, where existing electrical work is removed, including 
hangers, to a point below finished floors or behind finished walls and capped, such point shall 
be far enough behind finished surfaces to allow for installation of normal thickness of required 
finish material. 
 

B. Where work specified in Division 26 connects to existing equipment, conduits,  etc., Contractor 
shall perform all necessary alterations, cuttings, fittings, etc., of existing work as may be 
necessary to make satisfactory connections between new and existing work, and to leave 
completed work in a finished and workmanlike condition. 
 

C. Where the work specified under Division 26, or under other Divisions, requires relocation of 
existing equipment, conduit etc., Contractor shall perform all work and make necessary changes 
to existing work as may be required to leave completed work in a finished and workmanlike 
condition.   
 

D. Where the relocation of existing equipment is required for access or the installation of new 
equipment, the Contractor shall temporarily remove and/or relocate and re-install as required to 
leave the existing and new work in a finished and workman like condition. 
 

3.20 COORDINATION 
 

A. Coordinate arrangement, mounting, and support of electrical equipment: 
 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 
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2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 
 

3. To allow right of way for piping and conduit installed at required slope. 
 

4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 
obstructions and of the working and access space of other equipment. 

 
5. To provide working space and dedicated space clearances per NEC Article 110.26. 
 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 
 

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Part 2 of this Section. 
 

3.21 DEMOLITION 
 

A. Refer to Division 26 Section, “Electrical Demolition for Remodeling” for additional re-
quirements.  
 

B. Unless otherwise noted all existing equipment, conduit, wire, etc., shall remain. 
 

C. Where existing equipment is indicated to be removed, all associated  conduit, power, con-
trols, insulation, hangers,  supports and housekeeping pads, etc…, shall also be removed.  
Patch, paint and repair walls/roof/floor to match existing and/or new finishes. 

 
D. The Contractor shall be responsible for visiting the site and determining the existing con-

ditions in which the work is to be performed. 
 

E. Refer to phasing plans for additional requirements. 
 

F. Where any abandoned conduits in existing floors, walls, ceilings, etc., conflict with new 
work, remove abandoned conduits as necessary to accommodate new work. 

 
G. The location of all existing equipment, conduits etc., indicated is approximate only and 

shall be checked and verified.  Provide all new electrical work required to connect to or 
clear existing work as applicable. 

 
H. Maintain egress at all times. Coordinate egress requirements with the State Fire Marshal, 

the Owner and the Authority(ies) Having Jurisdiction (AHJ). 
 

I. Make provisions and include in bid all costs associated with confined entry/space re-
quirements in crawl spaces and all other applicable OSHA regulations. 

 
J. Where required to maintain the existing systems in operation, temporarily backfeed exist-

ing systems from new equipment.  Contractor shall temporarily extend existing conduit 
systems to new conduit systems. 

 
K. At completion of project all temporary conduit, wires, etc., shall be removed in their en-
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tirety. 
 

L. Existing conduit, equipment, wiring, etc., not required for re-use or re-installation in this 
project, shall be removed from the project site. 

 
M. Deliver to the Owner, on the premises where directed, existing equipment and materials 

which are removed and which are desired by the Owner or are indicated to remain the 
property of the Owner. 

 
N. All other materials and equipment which are removed shall become property of the Con-

tractor and shall be promptly removed, from the premises, and disposed of by the Con-
tractor, in an approved manner.  Contractor shall be responsible for proper disposal of all 
removed equipment containing PCB’s.   

 
O. Where conduit and wiring are removed, remove all conduit hangers which were support-

ing the removed conduit.  Patch the remaining penetration voids with like materials and 
paint to match existing construction. 

 
P. Where required, provide and coordinate removal and re-installation of existing equip-

ment. Take care to protect materials and equipment indicated for reuse. Contractor shall 
repair or replace items which are damaged.  Contractor shall have Owner’s representative 
present to confirm condition of equipment prior to demolition. 

 
Q. Before demolition begins, and in the presence of the Owners representative, test and note 

all deficiencies in all existing systems affected by demolition but not completely removed 
by demolition. Provide a copy of the list of system deficiencies to the Owner and the En-
gineer.   

 
R. The Owner shall have the first right of refusal for all fixtures, devices and equipment re-

moved by the Contractor. 
 

S. All devices and equipment designated by the Owner to remain the property of the Owner 
shall be moved and stored by the Contractor at a location on site as designated by the 
Owner. It shall be the Contractor’s responsibility to store all devices and equipment in a 
safe manner to prevent damage while stored. 

 
T. All existing equipment refused by the Owner shall become the property of the Contractor 

and shall be removed from the site by the Contractor in a timely manner and disposed of 
in a legal manner. 

 
U. Work Abandoned in Place: Cut and remove conduit a minimum of 2 inches beyond face 

of adjacent construction.  Cap and patch surface to match existing finish. 
 

V. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make opera-
tional equipment indicated for relocation. 

 
W. Terminate services and utilities in accordance with local laws, ordinances, rules and regu-

lations. 
 

3.22 EXCAVATION AND BACKFILLING 
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A. General: 

 
1. Perform all necessary excavation, or installation of work under Division 26, in 

whatever materials or conditions encountered, using suitable methods and 
equipment. 
 

2. Accurately establish required lines and grades and properly locate the work. 
 

3. Determine the locations of all existing utilities before commencing the work. 
 

B. Excavation:  
 

1. Excavate only the required elevations.  If excavation is carried below the founda-
tion lines or other required limits, backfill the excess with concrete. 

 
2. Keep banks of trenches as nearly vertical as possible, and provide sheeting and/or 

shoring as required for protection of work and safety of personnel.  Follow local, 
State, OSHA, and other applicable Guidelines. 

 
3. Keep excavations dry.  Protect excavations from freezing. 

 
C. Backfilling:  

 
1. Backfill excavations to the required elevations and restore surfaces to their 

original or required conditions. 
 

2. Backfill shall be similar material, free from objectionable matter such as rubbish, 
roots, stumps, brush, rocks and other sharp objects.  Unless otherwise indicated, 
suitable material from the excavation may be used for backfill. 
 

3. Carefully place and mechanically tamp backfill in layers not exceeding 12 inches 
loose thickness.  Compact to 95 percent minimum. 

 
4. Do not backfill against frozen material.  Do not use frozen material for backfill. 

 
 

END OF SECTION  
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OUTAGE REQUEST FORM 

 
 
DATE APPLIED:                                                             BY:                                                            
 
DATE FOR OUTAGE:                                                      FIRM:                                                           
 
START OUTAGE-TIME:                                                  DATE:                                                          
 
END OUTAGE - TIME:                                                   DATE:                                                          
 
AREAS AND ROOMS:                                                                                                                 
   
   FLOOR(S):                                                                                                                 
 
   AREA(S):                                                                                                              
 
   ROOM(S):                                                                                                                
 
WORK TO BE PERFORMED:                                                                                                  
 
SYSTEM(S):                                                                                                                 
                                                                                                                                                  
    
REQUEST APPROVED BY:                                                                                                    
     (FOREMAN OR OTHER PERSON IN CHARGE) 
 
                                                                                                                                                                                                    
 
(FOR OWNER’S USE ONLY): 
 
APPROVED:             
 
YES           NO         BY:                                                 DATE:                                                           
 
DATE/TIME-AS REQUESTED:                                   OTHER :                                                       
 
OWNER’S PRESENCE REQUIRED:           
 
YES:          NO:          NAME:                                                                                                    
 
POINT OF CONTACT:                                                                PHONE:                                                        
 
 
 
 
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

ELECTRICAL DEMOLITION FOR REMODELING 26 0502-0 

 DIVISION 26 
 SECTION 26 0502 
 ELECTRICAL DEMOLITION FOR REMODELING 
 TABLE OF CONTENTS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
1.02 SCOPE 
 
PART 2 PRODUCTS 
 
2.01 MATERIALS AND EQUIPMENT 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
3.02 PREPARATION 
3.03 CONNECTIONS AND ALTERATIONS TO EXISTING SYSTEMS 
3.04 PROTECTION 
3.05 ELECTRICAL DEMOLITION  
3.06 EXISTING CONDUIT WORK 
3.07 EXISTING WIRING AND CABLING WORK 
3.08 EXSTING WIRING DEVICES WORK 
3.9 EXISTING FUSE WORK 
3.10 EXISTING DISTRIBUTION WORK 
3.11 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 
3.12 LAMP HANDLING AND DISPOSAL 
3.13 PCB BALLAST HANDLING AND DISPOSAL 
3.14 CLEANING AND REPAIR 
3.15 INSTALLATION 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

ELECTRICAL DEMOLITION FOR REMODELING 26 0502-1 

SECTION 26 0502 
 

ELECTRICAL DEMOLITION FOR REMODELING 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections apply to this Section. 

 
1.02 SCOPE 

 
A. Provide all demolition of existing electrical equipment including all conduit and wiring as 

required by the Contract Documents.  
 

B. Provide all cutting and patching for electrical construction. 
 

C. Provide temporary service and provisions to maintain existing systems.  
 

PART 2 PRODUCTS 
 
2.01 MATERIALS AND EQUIPMENT 
 

A. Materials and equipment for patching and extending work: As specified in individual 
Sections. 

 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Verify that field measurements and circuiting arrangements are as shown on the Drawings. 
 

B. Verify that abandoned wiring and equipment serve only abandoned facilities. 
 

C. Verify whether or not PCB ballasts exist in light fixtures which will be disposed of.  If PCB 
light fixture ballasts exist, then follow requirements in “PCB Ballast Handling and 
Disposal”, included in this Section. 

 
D. Demolition Drawings are based on casual field observation and existing record documents.  

Report discrepancies to the Owner, and Architect before disturbing existing installation. 
 

E. Beginning of demolition means installer accepts existing conditions. 
 
3.02 PREPARATION 
 

A. Disconnect and make electrically safe electrical systems in walls, floors, and ceilings 
scheduled for removal.   
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B. Coordinate utility service outages with the Owner, Architect, and other trades.  
 
3.03 CONNECTIONS AND ALTERATIONS TO EXISTING SYSTEMS 
 

A. Keep all existing electrical systems in operation during the progress of the work.  Provide 
temporary electrical connections to systems of equipment, etc., where necessary to maintain 
continuous operation until the new systems and equipment are ready for operation. 

 
B. When existing electrical work is removed, remove all conduit, ducts, supports, etc. to a point 

below the finished floors or behind finished walls and cap.  Such points shall be far enough 
behind finished surfaces to allow for the installation of the normal thickness of finished 
material. 

 
C. When the work specified hereunder connects to any existing equipment, conduit, wiring, 

etc., perform all necessary alterations, cuttings, fittings, etc., of the existing work as may be 
necessary or required to make satisfactory connections between the new and existing work 
and leave the complete work in a finished and workmanlike condition. 

 
D. When the work specified under other divisions necessitates relocation of existing equipment, 

conduits, wiring, etc., perform all work and make all necessary changes to existing work as 
may be required to leave the completed work in a finished and workmanlike condition. 

 
E. Provide responsibility for removing and replacing existing floor tile within the raised floor 

areas as required.  Provide all necessary cutting and fitting of bushed holes for cable passage 
through tiles.  Any tiles damaged during the Contract shall be replaced with like kind at no 
cost to the Owner. 

 
F. Provide temporary wiring and connections to maintain existing systems in service during 

construction.  When work must be performed on energized equipment or circuits, use 
personnel experienced in such operations.  In particular, all security and safety systems must 
be maintained in operation at all times as required by the Owner.  This includes security and 
safety lighting. 

 
G. Existing Electrical Service:   Maintain existing system in service until new system is 

complete and ready for service.  Disable system only to make switchovers and connections. 
Obtain permission from Owner, Architect/Engineer  and other trades at the site at least 24 
hours before partially or completely disabling system.  Minimize outage duration.  Make 
temporary connections to maintain service in areas adjacent to work area. 

 
H. Existing Fire Alarm System: Maintain existing system in service until new system is 

accepted.  Disable system only to make switchovers and connections.  Notify Owner, 
Architect and local fire service at least 24 hours before partially or completely disabling 
system.  Minimize outage duration.  Make temporary connections to maintain service in 
areas adjacent to work area. 

 
I. Trace all circuits and controls to be disconnected to ensure that vital services to other areas 

are not interrupted. 
 
3.04 PROTECTION 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

ELECTRICAL DEMOLITION FOR REMODELING 26 0502-3 

 
A. Provide protection for all existing and new cabling.  Provide innerduct, conduit or other 

suitable means of protection to prevent damage to cables located in renovated areas. 
 

B. Damage to wiring, cabling or equipment shall be repaired by skilled mechanics for the trade 
involved at no additional contract amount. 

 
C. Fixtures, materials and equipment shall be protected at all times.  The Contractor shall make 

good any damage caused either directly or indirectly by his workmen.  Conduit openings 
shall be closed with caps or plugs during installation.  Fixtures and equipment shall be 
tightly covered and protected against dirt, water and chemical or other injury.  At the 
completion of all work, the fixtures, materials and equipment shall be thoroughly cleaned 
and turned over in a condition satisfactory to the Owner. 

 
D. Damage:  Where wiring, raceways, lighting fixtures, devices or equipment to remain is 

inadvertently damaged or disturbed, cut out and remove damaged section and provide new of 
equal or capacity or quality. 

 
3.05 ELECTRICAL DEMOLITION 
 

A. Remove from the premises and dispose of all existing wiring, conduit, material, fixtures, 
devices, equipment, etc., not required for re-use or re-installation. 

 
B. Deliver on the premises where directed existing material and equipment which is removed 

and is desired by the Owner or is indicated to remain the property of the Owner. 
 

C. All other equipment and materials which are removed shall become the property of the 
demolisher and shall be removed by him from the premises. 

 
D. Where electrical equipment is removed, also remove all wiring back to source panelboard or 

switch or to last remaining device on the same circuit.  All conduit, hangers, supports, etc., 
shall also be removed unless otherwise noted.  Such conduit may remain to be reused for 
new work provided said conduit is of the proper size and type as that specified and in a 
condition acceptable to Engineer and Owner. 

 
E. Any conduit abandoned in concrete slabs, walls, or other inaccessible locations shall be left 

empty except for a nylon pull wire.  Ends shall be capped with push plugs for future use. 
 
3.06 EXISTING CONDUIT WORK 
 

A. Remove exposed abandoned raceway, including abandoned raceway above accessible ceiling 
finishes.  Cut raceway flush with walls and floors, and patch surfaces. 

 
B. Remove concealed abandoned raceway to its source. 

 
C. Abandoned Work:  Concealed electrical work abandoned in place, shall be cut out 

approximately 2 inches beyond the face of adjacent construction, capped and the adjacent 
surface patched to match the existing finish. 
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D. Disconnect abandoned outlet boxes and remove devices.  Remove abandoned outlet boxes if 
raceway servicing them is abandoned and removed.  Provide blank cover for abandoned 
outlet boxes which are not removed. 

 
E. Ensure access to existing boxes and other installations which remain active and which 

require access.  Modify installation or provide access panel as appropriate. 
 

F. Extend existing raceway and box installations using materials and methods compatible with 
existing electrical installations, or as specified. 

 
G. Clean and repair existing raceway and boxes which remain or are to be reinstalled. 

 
H. Remove all abandoned wiring from existing conduits and ductbanks.  Abandoned wiring that 

cannot be removed shall be tagged at each end as “Abandoned”. 
 
I. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 

finishes. Cut conduit flush with walls and floors and patch surfaces. 
 
3.07 EXISTING WIRING AND CABLING WORK 
 

A. Remove exposed abandoned wire and cable, including abandoned wire and cable above 
accessible ceiling finishes.  Patch surfaces where removed cables pass through building 
finishes. 

 
B. Disconnect abandoned circuits and remove circuit wire and cable.  Remove abandoned boxes 

if wire and cable servicing them is abandoned and removed.  Provide blank cover for 
abandoned boxes which are not removed. 

 
C. Ensure access to existing wiring connections which remain active and which require access.  

Modify installation or provide access panel as appropriate. 
 

D. Extend existing circuits using materials and methods compatible with existing electrical 
installations or as specified. 

 
E. Clean and repair existing wire and cable which remain or is to be reinstalled. 

 
3.08 EXISTING WIRING DEVICES WORK 
 

A. Disconnect abandoned wiring devices and remove them. 
 

B. Ensure access to existing wiring devices which remain active.  Modify installation as 
appropriate. 

 
C. Clean and repair existing wiring devices which remain or are to be reinstalled.  

 
D. Provide blank coverplates over existing device boxes which are to remain empty.  Finish 

shall match existing finish of surrounding area. 
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E. Disconnect abandoned wiring devices and remove devices.  Remove abandoned outlet boxes 
if conduit servicing them is abandoned and removed.  Provide blank cover for abandoned 
outlet boxes which are not removed. 

 
3.9 EXISTING FUSE WORK 
 

A. Remove fuses from abandoned circuits. 
 

B. Ensure access to existing fuses and other installations which remain active and which require 
access. Modify installation or provide access panel as appropriate. 

 
3.10 EXISTING DISTRIBUTION WORK 
 

A. Disconnect and remove abandoned panelboards and distribution equipment. 
 

B. Disconnect and remove electrical devices and equipment serving utilization equipment that 
has been removed. 

 
3.11 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 
 

A. Demolish and extend existing electrical work to meet all requirements of these 
specifications. 

 
B. If certain raceways and boxes are abandoned but not scheduled for removal, those items must 

be shown on the As-Built Drawings. 
 

C. Remove, relocate, and extend existing installations to accommodate new construction. 
 

D. Remove abandoned wiring to source of supply. 
 
E. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other 

accessories.   
 

F. Repair adjacent construction and finishes damaged during demolition and extension work. 
 

G. Maintain access to existing electrical installations which remain active.  Modify installation 
or provide access panel as appropriate. 

 
H. Extend existing installations using materials and methods (compatible with existing electrical 

installations, or) as specified.  This includes the extension of the circuit from the last active 
device to the next device in the system to be activated. 

 
3.12 LAMP HANDLING AND DISPOSAL 
 

A. It is the responsibility of the Contractor to properly handle and dispose of all contaminated 
lamps. All lamps (fluorescent , incandescent, and HID) contain mercury and/or lead (in the 
base) as well as other heavy metals and compounds which are regulated by the EPA and 
DNR during the disposal process.  As a result, regulations have been issued covering the 
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handling and disposal of all lamps.  Therefore, lamps which have been removed from service 
for disposal shall be handled as follows. 

 
1. Very carefully remove all lamps (fluorescent, incandescent and HID) from light 

fixtures before removal of the fixture from its mounted position.  This is to reduce 
the likelihood that the lamp(s) will be broken.   

 
2. Removed lamps shall be placed in containers  and placed in storage in a location on 

the Owner’s property (this may be in another building) arranged by the Owner’s 
field representative.  Label the area as Hazardous Material Storage – Mercury. 

 
3. Provide to the Owner’s field representative, in written form, a count of all stored 

lamps by type at the completion of the project. 
 

4. The Contractor will have the responsibility to dispose of all contaminated lamps as 
required by EPA and DNR Rules and Regulations. 

 
5. Provide to the Owner’s Representative copies of all documents including manifests, 

certificates, etc. that show the handling, transportation, delivery and disposal of 
stored lamp materials identified above. 

 
3.13 PCB BALLAST HANDLING AND DISPOSAL 
 

A. It is the Contractors responsible to properly handle and dispose of contaminated ballasts. 
Generally, all high power factor fluorescent light ballasts manufactured before 1978 and 
some HID ballasts contain PCB compounds in their capacitors.  The Contractor shall inspect 
all ballasts in light fixtures (which will become the property of the Contractor and will be 
removed from the project site as part of this project). The handling, removal and disposal of 
all PCB contaminated ballasts shall be the Contractors responsibility. The Contractor shall 
take the actions described below. 

 
1. All ballasts labeled as NON PCBs or NO PCBs shall become the property of the 

Contractor.  If the PCB content is not stated on the ballast label, the ballast shall be 
handled as a PCB ballast. 

 
2. All PCB ballasts shall be removed from the light fixtures and shall have the wires 

clipped off.  However, before removal, all PCB ballasts shall be carefully inspected 
for leaks.  If a ballast appears to be leaking (evidenced by potting compound leaking 
out or by an oily film on the ballast surface) the ballast must be handled per EPA 
and DNR PCB regulations).    Basically, this means the ballast is to be carefully 
removed from the fixture and placed in an approved drum. The person removing the 
ballast from the fixture shall wear protective gloves, eye protection, and protective 
clothing as necessary. 

 
3. If the fixture has also been contaminated, it must be cleaned to less than 10 

micrograms/100 square centimeters contamination before disposal.  This cleaning 
must be done by an approved PCB Contractor and is not considered a part of this 
contract.   
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4. The ballasts shall then be placed in US DOT approved Type 17C or Type 17H 
drums (barrels).  Fifty-five gallon and 30 gallon drums are available from most drum 
suppliers.  The quantity and size of the drums will be determined at the time of 
construction. 

 
5. These barrels shall be placed in storage with the cover that came with the barrels, in 

a location within a building, as designated by the Owner’s project representative.  
The barrels are not to be placed outside where they are exposed to weather. 

 
6. THESE BALLASTS ARE NOT TO BE REMOVED FROM THE WORK SITE .  

To do so, would be a violation of DNR and DOT hazardous waste regulations and 
may result in a fine. 

 
7. Label and mark the PCB storage drums with EPA-approved PCB labels and the 

storage area with signs, marks, and lines to meet the regulations of Code. 
 

8. Provide approved PCB-absorbent materials to be stored immediately adjacent to the 
drum storage area.  Do not place loose absorbent material in the drums. 

 
9. Provide to the Owner’s project representative, in written form, a total count of these 

ballasts (or their total weight by barrel) and where they are stored. 
 

10. The Contractor will have the responsibility to dispose of all contaminated ballasts as 
required by EPA and DNR Rules and Regulations. 

 
11. Provide to the Owner’s Representative copies of all documents including manifests, 

certificates, etc. that show the handling, transportation, delivery and disposal of 
stored ballast materials identified above. 

 
3.14 CLEANING AND REPAIR 
 

A. The Consultant shall show, on the drawings, all items to be cleaned or repaired. 
 

B. Clean and repair existing equipment and materials that remain or are to be reused. 
 

C. Panelboards: Clean exposed surfaces and check tightness of electrical connections.  Replace 
damaged circuit breakers and provide closure plates for vacant positions. Provide typed 
circuit directory showing revised circuiting arrangement. 

 
3.15 INSTALLATION 
 

A. Install relocated materials and equipment under the provisions of other related Sections. 
 
 
 
 END OF SECTION 
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SECTION 26 0510 
 

ELEVATOR EQUIPMENT WIRING AND PROVISIONS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections apply to this Section. 

 
1.02 WORK INCLUDED 
 

A. Power wiring and devices to elevator drive equipment. 
 

B. Power wiring and devices for elevator cab equipment. 
 

C. Additional miscellaneous service connections may include: 
 

1. Telephone service connection. 
 

2. Public address system connection. 
 

3. Elevator lobby smoke detector connections. 
 

4. Safety light and outlet in elevator pit. 
 

D. Elevator control wiring and interlock controls not included. 
 

E. All electrical work specified to be done by others in Division 14. 
 
1.03 COORDINATION 
 

A. Coordinate with elevator contractor, elevator inspector, electrical inspector, and Fire Marshal 
prior to installation. 

 
B. Prepare coordination drawings and sketches as needed to provide complete information. 

 
C. Coordinate with other trades to avoid foreign equipment, not dedicated to serving Elevator 

Machine Room, from being installed in Elevator Machine Room. 
 

D. Coordinate entire installation with elevator system installer prior to rough-in and prior to 
installation of equipment. 

 
E. Coordinate location of lights, machines, and equipment installed in elevator pit and machine 

rooms with elevator system installed on site prior to installation. 
 

1.04 REGULATIONS 
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A. Comply with NEC. 
 

B. Comply with NFPA: NFPA 101 Life Safety Code. 
 

C. Comply with ANSI/ASTM Elevator Code. 
 

D. Comply with BOCA Building Code. 
 

PART 2 PRODUCTS 
 
2.01 ELECTRICAL PROVISIONS 

 
A. Provide lockable, heavy duty type, fused disconnect switches to serve circuits serving 

elevator cab power (lighting/ventilation), for elevator drive, and if required for signal power. 
 Provide fuses sized as directed by elevator supplier.  Provide in accordance with NEC 
Articles 620-22 (a), 620-53, and 620-85.1.  Disconnect switches shall be lockable in the 
“open” position and the “closed” position. Provide each disconnect with an equipment 
nameplate to identify the location of the supply side overcurrent protection device. 

 
B. Install fused disconnect switches adjacent to elevator equipment room door.  Locate on strike 

side of door.  Provide one disconnect switch for each elevator controller unit. 
 

C. Provide all power wiring from source through disconnect to elevator controller to motor. 
 

D. Provide ¾-inch conduit, with two (2) Category 6 cables from each elevator controller to the 
nearest telecommunications closet. 

 
E. Provide lock-clip devices on each circuit breaker serving elevator car and room, both lighting 

and power circuits. 
 

F. Provide shunt trip circuit breaker serving each elevator controller.  Connect to heat detectors 
as required.  Provide power to shunt trip unit as required.  Size per elevator supplier 
directions. 

 
G. Provide all wiring for and mount exterior alarm bell.  Feed from emergency source. 

 
H. Provide compact fluorescent lighting fixture with lamp guard and duplex GFCI receptacle 

72-inches above elevator pit.  Provide switch adjacent to access ladder near the hoistway 
door, 36-inch above door sill.  Provide in accordance with NEC Articles 620-24 and 620-85. 

 
I. All traveling cables, control stations, control station wiring and final control connections at 

the controller shall be furnished and installed under Division 14. 
 

J. Provide elevator machine room lighting and receptacles in accordance with NEC Articles 
620-23 and 620-85.  Locate lights in room to provide optimum illumination for all 
machinery, and the front and rear of each controller.  Provide light switch by the machine 
room entrance. 
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K. Provide for each elevator car a separate dedicated 120 volt, 20 ampere branch circuit with a 
lockable fused, disconnect switch in the elevator machine room, with two (2) 12 AWG and 
one (1) 12 AWG ground in ¾-inch conduit, to each elevator controller, to serve car lighting, 
ventilation and car top receptacle. 

 
2.02 ELEVATOR CONTROL SWITCH 

 
A. Description:  Heavy duty disconnect switch designed for single hydraulic elevator 

application to interrupt the incoming AC power upon receiving a signal from the fire 
alarm control panel (FACP). 

 
B. Standard Features: 

 
1. 600VAC, 3-phase fused power switch, ampere rating as indicated on the 

drawings. 
2. 200kA RMS assembly short-circuit current rating. 
3. Shunt trip 120VAC. 
4. Control power terminal block. 
5. Ground lug per National Electrical Code. 
6. Class “J” fuse mounting. 
7. Key to test switch. 
8. Pilot light to indicate “ON”, red LED. 
9. Mechanically interlocked auxiliary contact for hydraulic elevators with battery 

backup, rated at 5 amperes, 120VAC. 
 

C. Additional Features: 
 

1. Control power transformer with fuses and blocks.  Primary voltage to match 
voltage of elevator power supply. 

2. Fire safety interface relay. 
3. Isolated neutral lug. 
4. Fire alarm voltage monitoring relay to monitor shunt-trip voltage. 
 

D. Quality Assurance: 
 

1. UL 98 Enclosed and Dead Front Switch 
2. NEMA 1, UL 50 listed enclosure 
 

E. Basis of Design: Eaton Corporation Elevator Control ES Switch 
 
2.03 FIRE ALARM PROVISIONS 
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A. Provide smoke detector in each elevator equipment room or space.  Connect main alarm 
contacts to fire alarm system and auxiliary contacts to the controller per BOCA 2611.4 and 
ANSI/ASME A17.A.  Provide remote indicating lamp unit at door. 

 
B. Provide heat detectors within 24-inches of each fire protection sprinkler head in the elevator 

shaft and elevator machine room.  Connect heat detectors to shunt trip breaker serving 
elevator. 

 
C. Provide fire return/recall smoke detector in each elevator lobby within five (5) feet of 

elevator entrance.  Connect main alarm contacts of fire alarm system and auxiliary contacts 
to elevator controller.  Provide two (2) 18 AWG in ¾-inch conduit to elevator terminals as 
directed by Elevator Contractor. 

 
D. Provide fire alarm control modules and monitoring modules as required per Specifications 

and codes. 
 

E. Provide two (2) 18 AWG wiring in ¾-inch conduit from each elevator lobby smoke detector 
to each elevator controller in the Elevator Machine Room. 

 
F. Provide dedicated fire alarm system valve tamper switch and water flow switch at the 

following locations: 
 

1. At the top of each elevator shaft. 
 

2. In each elevator pit. 
 

3. In each Elevator Machine Room. 
 

G. Provide smoke detectors at the top of each elevator shaft.  Provide remote indicating lamp 
unit at top floor elevator lobby and connect to smoke detector. 

 
PART 3  EXECUTION 
 
3.01 INSTALLATION 
 

A. Locate all disconnect devices and elevator machine room light switch on lock side of door 
within elevator machine room.  Devices are typically located within 1'-6-inches of entrance. 

 
END OF SECTION 
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SECTION 26 0519 

 
CONDUCTORS AND CABLES 

 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes building wires and cables and associated connectors, splices, and 
terminations for wiring systems rated 600 V and less. 

 
1.03 SUBMITTALS 
 

A. Product Data:  Provide for each cable assembly type, wire, cables, conductors, and 
connectors. 
 

B. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements.  Indicate procedures and values obtained. 
 

C. Project Record Documents:  Record actual locations of components and circuits. 
 
1.04 QUALITY ASSURANCE 
 

A. Listing and Labeling:  Provide wires and cables specified in this Section that are listed and 
labeled. 

 
1. The Terms Listed and Labeled:  As defined in NFPA 70, Article 100. 

 
2. Listing and Labeling Agency Qualifications:  A Nationally Recognized Testing 

Laboratory as defined in OSHA Regulation 1910.7. 
 

B. Comply with NEMA/Insulated Cable Engineers Association (ICEA) Standards. 
 

C. Comply with NECA Standard of Installation. 
 

D. Comply with NETA ATS - Acceptance Testing Specifications for Electrical Power 
Distribution Equipment and Systems. 

 
E. American Society for Testing and Materials (ASTM): Comply with requirements of the 

following: 
 

1. B3:  Standard Specification for Soft or Annealed Copper Wire 
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2. B8:  Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, 
Medium-Hard, or Soft 

 
3. D753:  Standard Specification for General Purpose Polychloroprene Jacket for Wire 

and Cable 
 

4. B800 Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical 
Purposes. 

 
5. B801 Standard Specification for Concentric-Lay-Stranded Conductors of 8000 

Series Aluminum Alloy for Subsequent Covering or Insulation. 
 

6. B836 Standard Specification for Compact Round Stranded Aluminum 
Conductors Using Single Input Wire Construction. 

 
F. Electrical Testing Laboratories (ETL): Provide wiring, cabling and connector products which 

are ETL listed and labeled. 
 

G. Institute of Electrical and Electronics Engineers (IEEE):   Comply with the following 
standards which apply to wiring systems: 

 
1. 82:  Test procedure for Impulse Voltage Tests on Insulated Conductors 

 
2. 241:  Recommended Practice for Electric Power Systems in Commercial Buildings

  
H. NFPA:   Comply with NFPA 70 requirements for construction, installation and color coding 

of electrical wire, cable and connections.  
 

I. National Electrical Manufacturer’s Association (NEMA): Comply with requirements of the 
following: 

 
1. WC70:  Power Cables Rated 2000 Volts or Less for the Distribution of Electrical 

Energy. 
 

J. UL:   Provide material conforming to the following standards: 
 

1. UL 83 - Thermoplastic-Insulated Wires and Cables. 
 

2. UL 486A - Wire Connectors and Soldering Lugs for Use with Copper Conductors 
 

K. UL Labels:  Provide wiring, cabling and connector products which are UL listed and labeled. 
 
1.05 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver wires and cables according to NEMA WC 26, Binational Wire and Cable Packaging 
Standard. 

 
B. Storage:   Store wire and cable in a clean dry space in original containers.  Protect products 

from weather, damaging fumes, construction debris and traffic. 
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C. Handling:   Handle wire and cable carefully to avoid abrading, puncturing and tearing wire 

and cable insulation and sheathing.  Ensure that dielectric resistance integrity of wires/cables 
is maintained. 

 
1.06 COORDINATION 
 

A. Coordinate layout and installation of cables with other installations. 
 

B. Revise locations and elevations from those indicated, as required to suit field conditions and 
as approved by Engineer and Architect. 

 
C. Determine required separation between cables and other work. 

 
D. Determine cable routing to avoid interference with other work. 

 
1.07 PROJECT CONDITIONS 
 

A. Verify that field measurements are as shown on the Drawings. 
 

B. Feeder Conductor sizes are based on copper. 
 
C. Branch circuit conductor sizes are based on copper. 

 
D. Wire and cable routing shown on Drawings is approximate unless dimensioned.  Route wire 

and cable as required to meet Project Conditions. 
 

E. Where wire and cable routing is not shown, and destination only is indicated, determine 
exact routing and lengths required. 

 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

 
1. Wires and Cables: 

 
a. American Insulated Wire Corp.  
b. BICC Brand-Rex Company. 
c. General Cable. 
d. Senator Wire & Cable Company. 
e. Southwire Company. 
f. Colonial Wire Company. 

 
2. Connectors and Accessories for Wires and Cables: 

 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

CONDUCTORS AND CABLES       26 0519-4 

a. AMP Incorporated. 
b. Buchanan. 
c. General Signal; O-Z/Gedney Unit. 
d. Monogram Company; AFC. 
e. NSI Industries, Inc. 
f. Square D Company; Anderson. 
g. 3M Company; Electrical Products Division. 

 
3. Metal Clad (MC) Cable 

 
a. Alcan Cable. 
b. Atkore AFC Cable Systems. 
c. Encore Wire Corporation. 
d. General Cable. 
e. Nexans. 
f. Prysmian Cables and Systems. 
g. Service Wire Company. 
h. Southwire Company. 
i. United Copper Industries. 

 
2.02 BUILDING WIRES AND CABLES 

 
A. UL-listed building wires and cables with conductor material, insulation type, cable 

construction and rating as specified herein. 
 
B. Building wires and cables shall be annealed (soft) copper, 600 volt, Type THHN/THWN 

(dual-rated) single conductors rated 90°C dry / 75°C wet, with a minimum conductivity 
of 98 percent at 20°C (68°F), or a maximum resistivity of 1.7 micro-ohms per centimeter. 

 
C. Conductors shall meet or exceed requirements of all applicable ASTM specifications, UL 

Standard 83, UL Standard 1581, NEMA WC 70, Federal Specification A-A-59544 and 
shall be RoHS/REACH Compliant. 

 
D. Conductors shall be solid for 10 AWG and smaller, and stranded for 8 AWG and larger. 
 
E. Building wire and cables shall be color-coded using colors factory impregnated 

throughout the  insulation and jacket.  The following color code convention(s) shall be 
used: 

 
1. 120/208-Volt, 3-Phase, 4-Wire System: 

 
a. Phase A: Black 
b. Phase B: Red 
c. Phase C: Blue 
d. Neutral:  White 
e. Ground: Green 
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2. 277/480-Volt, 3-Phase, 4-Wire System: 

 
a. Phase A: Brown 
b. Phase B: Orange 
c. Phase C: Yellow 
d. Neutral:  Gray 
e. Ground: Green 
 

2.03 CONNECTORS AND SPLICES 
 

A. UL-listed, factory-fabricated wiring connectors of size, ampacity rating, material, type, and 
class for application and service indicated.  Comply with Project's installation requirements 
and as specified in Part 3 Article, “Wire and Insulation Applications”. 

 
B. Split Bolt Connectors:   Not acceptable. 

 
C. Solderless Pressure Connectors:  High copper alloy terminal.  May be used only for cable 

termination to equipment pads or terminals.  Not approved for splicing. 
 

D. Spring Wire Connectors:  Not acceptable. 
 

E. Mechanical Connectors:  Bolted type tin-plated; high conductivity copper alloy; spacer 
between conductors; beveled cable entrances. 

 
F. Compression (crimp) Connectors:  Long barrel; seamless, tin-plated electrolytic high 

conductivity copper tubing, internally beveled barrel ends.  Connector shall be clearly 
marked with the wire size and type and proper number and location of crimps. 

 
G. Heat shrinkable tubing shall meet the requirements of ANSI C119.1-1986 for buried 

connections to 90 degrees C and shall be material flame-retarded per IEEE 383 Vertical Tray 
Flame Test.   

 
H. Motor connection kits shall consist of heat-shrinkable, polymeric insulating material over the 

connection area and a high dielectric strength mastic to seal the ends against ingress of 
moisture and contamination.  Motor connection kits shall accommodate a range of cable 
sizes for both in-line and stub-type configurations.  Connection kits shall be independent of 
cable manufacturer's tolerances. 

 
I. Wire Nut Connectors: 
 

1. Description:  Twist-on wire connectors for branch circuit conductors 8 AWG and 
smaller with a color-coded housing. 
 

2. Construction:  Flame-retardant polypropylene housing, rated for 105 degrees 
Celsius.  Zinc-plated steel insert.  Square-wire spring to maintain secure positive 
grip that will not relax over time, no pre-twisting required. 
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3. Dimensions:  Connectors shall be appropriately sized according to manufacturer’s 
recommendation for the suitable wire sizes and voltage rating (600 volts minimum). 

 
4. Quality Assurance:  

 
a. UL Listed to 486C and 94V-2 Flame Rating. 
b. CSA Certified to C22.2 No. 188 
c. RoHS Compliant 

 
5. Special Features: 

 
a. Wire connectors for making grounding connections shall have green-

colored housing and shall have opening at end of connector for grounding 
conductor to pass through for connection to metallic outlet boxes. 

b. Wire connections for exterior and underground work shall be pre-filled with 
silicone-based sealant to protect against moisture and corrosion, and shall 
be UL Listed to 486D for use in damp/wet locations, including direct burial 
applications. 

 
6. Basis of Design:  Provide products by Ideal Industries, Inc. or approved equal. 

 
J. Insulated Connectors:   
 

1. Connectors insulated with high-dielectric strength plastisol, molded for precise fit 
and supplied with removable access plugs over the hex screws.   
 

2. Wire entry ports on one or both sides of the connector as required.   
 

3. Mounting holes at each end of the connector for direct isolated mounting to 
wiring trough, panel or wireway.   
 

4. UV and cold temperature rated.   
 

5. Dual rated for use with copper and/or aluminum cables.   
 

6. Rated 600V, 90°C.   
 

7. Insulated connectors shall be IPLM or IPLMD Series as manufactured by Polaris, 
or approved equal by ILSCO, Burndy, T&B or other listed acceptable 
manufacturer. 

2.04 METAL CLAD (MC) CABLE AND CONNECTORS 
 

A. Cable shall meet or exceed the requirements of UL Standard 83, UL Standard 1063, and UL 
Standard 1569 for Type MC cable, Federal Specification A-A59544 Vertical Cable Tray 
Flame Test and the National Electrical Code. Cable shall be listed for use in UL 1, 2, and 3 
Hour Through-Penetration Firestop Systems. 
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B. Cable shall be constructed with soft drawn copper, 600 volt, type THHN/THWN conductors 

rated 90°C dry/75°C wet, with a green insulated grounding conductor.  Only cables with 
conductor sizes 12 AWG and 10 AWG shall be permitted.  Conductors shall be cabled 
together with a binder tape bearing a print legend that is wrapped around the assembly.  An 
aluminum interlocked armor shall be applied over the assembly.  Conductors shall be 
protected by an anti-short bushing at each termination. 

 
C. Straight connectors shall be one-piece spring-steel, set screw design with nylon insulator.  

Provide Cable Lok XC-730 series, as manufactured by Steel City, or approved equal. 
 
D. 90°C connectors shall be die cast zinc, clamp type with insulated throat.  Provide XC-490 

series as manufactured by Steel City, or approved equal. 
 
E. Cables shall be supported with appropriate hangers; tie wire will not be accepted. 

 
2.05 INSULATING TAPE, PUTTY, RESIN AND SUPPORTS 
 

A. Tape:   Provide plastic electrical insulating tape which is flame-retardant, cold and weather-
resistant.  Tape for use in areas subject to temperatures 30 degrees C to 105 degrees C, or 
where the tape will be subjected to an oil splash, tape shall have a minimum thickness of 8.5 
mils, and shall consist of an oil-resistant acrylic adhesive. 

 
B. Materials:   Provide all insulating materials for splices and connections such as glass and 

synthetic tapes, putties, resins, splice cases, or compositions of the type approved for the 
particular use, location, voltage and temperature and apply and install in an approved 
manner, all in accordance with the manufacturer's recommendations. 

 
C. Supports:   Provide cable supports of the wedge type which firmly clamp each individual 

cable and tighten due to the cable weight. 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Examine raceways and building finishes to receive wires and cables for compliance with 
requirements for installation tolerances and other conditions affecting performance of wires 
and cables.  Do not proceed with installation until unsatisfactory conditions have been 
corrected. 

 
B. By beginning work, the Contractor has accepted conditions and assumes responsibility for 

correcting unsuitable conditions encountered at no additional cost to the Owner. 
 
3.02 PREPARATION 
 

A. Completely and thoroughly swab raceway before installing wire. 
 
3.03 WIRE AND INSULATION APPLICATIONS 
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A. No branch circuit wires smaller than 12 AWG shall be used unless otherwise indicated.  
Conductors shall be continuous from outlet to outlet and from terminal board to point of final 
connection, and no splice shall be made except within outlet or junction boxes.  All 
conductors shall be of the size indicated.  All wires 8 AWG and larger shall be stranded.  

 
B. Control wiring shall not be less than 14 AWG and shall be color coded using colors 

impregnated into the insulation.  All control wiring shall be color coded with wires of colors 
different from those used to designate phase wires. 
 

C. All wiring, contacts, and terminal blocks shall be suitably tagged for ease in identification 
and tracing of circuits.  Identification tags shall be engraved fiber or plastic type, subject to 
acceptance.  Wires shall be numbered and coded, using Brady Quicklabels, or equal. 

 
D. Wiring shall be tagged at terminations, in pull boxes, junction boxes, outlet boxes, 

panelboards, etc… 
 

E. All emergency wiring shall have the same color coding but shall clearly be identified as 
emergency in all outlets, fixtures, etc. 

 
F. Switch leg wire shall be labeled with “S” tag. 

 
G. Wiring for general 15 and 20 amp branch circuit work shall be as follows unless otherwise 

indicated: 
 
 
HOME RUN LENGTH AND WIRE SIZE CIRCUIT LENGTH AND WIRE SIZE 
 
120 Volt 

 
277 Volt 120 Volt 277 Volt 

 
0 – 60 ' 

 
12AWG 

 
0 – 175 ' 12AWG 0-100 ' 12AWG 0 – 200 ' 

 
12AWG

 
60 – 100  ' 

 
10AWG 

 
175 - 350' 10AWG 100’ & Up 10AWG 200 ' & Up 

 
10AWG

 
100' & Up 

 
8AWG 

 
350> & Up 8AWG  

   
 

 
 

 
H. Circuit length as given above shall be the wire length between the first and last outlet on the 

circuit.  Home run length as given above shall be the wire length between the first outlet and 
the panelboard.  In accordance with the above, where the size of branch circuit conductors is 
increased by the minimum required by the NEC for the branch circuit rating, ensure that the 
termination provisions of all equipment connected to such circuits are listed as suitable for 
the conductor sizes involved. 

 
I. Joints of 10 AWG and smaller shall be made with properly insulated solderless type pressure 

connectors.  Where stranded conductors or multiple solid conductors are connected to 
terminals, solderless lugs manufactured by Thomas and Betts Company or equivalent shall 
be used. 

 
J. Joints of 8 AWG and larger in power and lighting circuits shall be of the type indented into 

the conductor by means of a hand or hydraulic pressure tool.  Connectors shall be Burndy 
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Hy-dent, T&B Sta-Kon, or equivalent.  Connectors for control wiring shall be Burndy 
Hy-Lug, or equivalent. 

 
K. All circuits for exterior electric work shall be 10 AWG (minimum) and contain an extra 10 

AWG (minimum) copper grounding conductor.  All exterior wiring shall be installed in 
conduit as specified above, unless otherwise noted on the Drawings. 

 
3.04 INSTALLATION 
 

A. Install wires and cables as indicated, according to manufacturer's written instructions and 
NECA's Standard of Installation. 

 
B. Remove existing wires from raceway before pulling in new wires and cables. 

 
C. Pull Conductors:  Use a UL-listed and manufacturer-approved pulling compound or lubricant 

where necessary; compound used must not deteriorate conductor or insulation.  Do not 
exceed manufacturer's recommended maximum pulling tensions and sidewall pressure 
values. 

 
D. Use pulling means including fish tape, cable, rope, and basket-weave wire/cable grips that 

will not damage cables or raceway.  Completely and thoroughly swab conduit system before 
installing conductors. 

 
E. Install exposed cables, parallel and perpendicular to surfaces of exposed structural members, 

and follow surface contours where possible. 
 

F. Support cables according to Division 26 Section, “Common Work Results for Electrical” and 
Division 26 Section, “Hangers and Supports”. 

 
G. Identify wires and cables according to Division 26 Section, “Electrical Identification”. 

 
H. Conductors installed in parallel shall be of equal lengths.  

 
I. Wiring at Outlets:  Install with at least 12 inches (300 mm) of slack conductor at each outlet. 

 
J. Connect outlets and components to wiring and to ground as indicated and instructed by 

manufacturer.  Tighten connectors and terminals, including screws and bolts, according to 
equipment manufacturer's published torque-tightening values for equipment connectors.  
Where manufacturer's requirements are not indicated, tighten connectors and terminals 
according to tightening torques specified in UL Standard 486A. 
 

K. The Contractor shall provide suitable installation equipment to prevent cutting and abrasion 
of conductor insulation.  The Contractor shall use suitable cable guides, pulleys, and 
protective sleeving to prevent damage to cable during installation.  Ropes used for pulling of 
wire and cable shall be made of polyethylene or other suitable non-metallic material.  Pulling 
lines shall be attached to cable by means of either woven basket grips or pulling types 
attached directly to the conductors.  Wire pulling lubricants, if used, shall conform to UL 
requirements applicable to the various insulations and raceway materials.  The lubricants 
shall be certified by the manufacturer to be non-injurious to such insulation and materials. 
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L. Each cable shall be labeled at terminals and at all accessible points in equipment and in pull 

boxes.  Each wire shall be labeled at both ends.  Labels shall be self-sticking wire markers. 
 

M. For rubber and plastic-covered wire and cable, pulling compound Ideal Yellow 77 may be 
used. 

 
N. Terminal lugs for wires 8 AWG and larger shall be T&B 54,000 Series or Burndy HY-Dent, 

compression type, unless noted otherwise.  One-hole lugs for wires 4/0 AWG and smaller.  
Two-hole lugs for all wires 250 kcmil AWG and larger. 

 
O. Install wires and cables using braided rope larger than the cable being pulled to keep twists 

to a minimum. 
 
P. Provide an insulated green equipment grounding conductor (EGC), sized per NEC, for all 

feeder and branch circuits, shown or not shown.   
 

Q. Multi-wire branch circuits shall not be permitted.  Provide a separate insulated neutral 
(grounded) conductor for all feeder and branch circuits requiring a neutral connection. 

 
R. Install electrical cables, wires, and connectors as indicated in compliance with manufacturer's 

written instructions, applicable requirements of NEC and NECA's "Standard of Installation", 
and in accordance with recognized industry practices. 

 
S. Coordinate cable and wire installation work with electrical raceway and equipment 

installation work, as necessary for proper interface. 
 

T. Conductors installed in runs within 6 inches of heating pipes or equipment shall be of types 
required by the NEC and shall be listed for the application.   

 
U. No conductors shall be drawn into conduit until all work, which may cause cable damage, is 

completed. 
 

V. All wiring in fluorescent fixture channels, and in other high ambient temperature areas, shall 
be of types required by NEC and shall be listed for the application. 

 
W. During installation, do not deform cable by improper bending, stretching, twisting, kinking, 

or pinching, nor do any other abusive handling.  Any failure to observe these instructions 
will be detected and corrected during the demonstrations following completion of the 
installation.  All cable runs shall contain  S loops or other means to accommodate expansion 
or contraction as required.  Cable bends will have a radius not less than the value 
recommended by the cable manufacturer.  Cable connected to electronic equipment in the 
system shall be tagged to show its function and the location of its other end.  All labels shall 
be of durable material and securely fastened to the cable. 

 
3.05 CONNECTIONS 
 

A. Conductor Splices:  Keep to minimum. 
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B. Install splices and taps that possess equivalent or better mechanical strength and insulation 
ratings than conductors being spliced. 

 
C. Use splice and tap connectors compatible with conductor material. 

 
D. Connect outlets and components to wiring and to ground as indicated and instructed by 

manufacturer. 
 

E. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

 
F. Wire splices and taps shall be adequate to carry full current rating of wire. 

 
G. Conductors shall be continuous from outlet to outlet, and no splices shall be made except 

within outlet or junction boxes.  Junction boxes may be utilized where required.  Wire 
connectors of insulating material or solderless pressure connections, properly taped, shall be 
utilized for all splices in wiring. 

 
H. Splices in branch circuits and feeders shall be made where indicated or as required for the 

installation.  All splices shall be accessible and made in enclosure approved for that purpose. 
 

I. For splices in branch circuits provide connectors as follows; 
 

1. Wire Sizes 10 AWG and smaller:   Provide wire nut connectors as specified in Part 2 
of this Section. 

 
2. Wire Sizes 8 AWG and Larger:   Provide insulated connectors securely fastened to 

enclosure as specified in Part 2 of this Section. 
 

J. Thoroughly clean wiring prior to installing lugs or connectors. 
 
3.06 IDENTIFICATION 
 

A. Interface with Other Work: 
 

1. Identify wire and cable using Thomas and Betts Type WM vinyl markers. 
 

2. Identify each phase and neutral conductor with its circuit number or other 
designation indicated on the Drawings in all junction, pull, terminal boxes, and 
cabinets.   

 
B. Provide identification tags on each conductor entering each panelboard, switch, junction box, 

and pull box to identify conductor. 
 

C. Comply with the requirements of Division 26 Section, Electrical Identification. 
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D. Feeder Identification:  Securely fasten nonferrous identifying tags or pressure-sensitive 
labels to all cables, feeders, and power circuits in pull boxes, panelboards, and at termination 
of cables. 

 
1. Tags or labels shall be stamped or printed to correspond with markings on Contract 

Drawings or marked so that feeder or cable may be readily identified. 
 

2. If suspended type tags are provided, they shall be attached by approximately 55-
pound test monofilament line or slip-free plastic cable lacing units. 

 
3.07 FIELD QUALITY CONTROL 
 

A. Testing:  On installation of wires and cables and before electrical circuitry has been 
energized, demonstrate product capability and compliance with requirements. 

 
1. Procedures:  Perform each visual and mechanical inspection and electrical test stated 

in NETA ATS, Section 7.3.2.  Certify compliance with test parameters. 
 

B. Correct malfunctioning conductors and cables at Project site, where possible, and retest to 
demonstrate compliance; otherwise, remove and replace with new units and retest. 

 
C. Measure tightness of bolted connections and compare torque measurements with 

manufacturer's recommended values. 
 

D. Verify continuity of each branch circuit conductor. 
 

E. Tests:  Feeder and branch circuit insulation shall be tested after installation, and before 
connection to fixtures and appliance. 

 
1. Tests shall be performed with a 1,000-volt megger, and conductors shall test free 

from short-circuits and grounds. 
 

2. Conductors shall be tested phase-to-phase and phase-to-ground. 
 

3. Furnish the instruments, materials, and labor required.  Perform the tests in the 
presence of the Contracting Officer. 

 
4. Actual test readings shall be recorded. 

 
5. Submit all test reports to the Architect for approval. 

 
F. Demonstration:   Subsequent to wire and cable hook-ups, energize circuit and demonstrate 

functioning in accordance with requirements.  Where necessary, correct malfunctioning 
units, and then retest to demonstrate compliance. 

 
END OF SECTION 
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SECTION 26 0526 
 

GROUNDING AND BONDING 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS   
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 
 

B. Refer to Division 26 Section “Conductors and Cables” for conductor and cable requirements. 
 
1.02 SUMMARY 
 

A. This Section includes grounding of electrical systems and equipment and basic requirements 
for grounding for protection of life, equipment, circuits, and systems.  Grounding 
requirements specified in this Section may be supplemented in other Sections of these 
Specifications. 

 
B. Bond each separately-derived system neutral to nearest grounding system. 

 
C. Bond together system neutrals; service equipment enclosures; exposed non-current carrying 

metal parts of electrical equipment; metal raceway systems; grounding conductor in 
raceways; receptacle ground connectors; and plumbing systems. 

 
1.03 DEFINITIONS 

 
A. EGB: Electrical grounding busbar. 

 
B. EGC: Equipment grounding conductor. 
 
C. GEC: Grounding electrode conductor. 
 
D. SSBJ: Supply-side bonding jumper. 
 

1.04 SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 01 Specification Sections.  

 
B. Product Data for grounding rods, conductors, connectors and connection materials, and 

grounding fittings.  Submit ground system manufacturer's recommended installation 
procedure for review.  

 
C. Field tests and observation reports indicating and interpreting the test reports for compliance 

with performance requirements.  
 
1.05 QUALITY ASSURANCE  
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A. Comply with NFPA 70 - National Electrical Code.  

 
B. Comply with UL 467 - UL Standard for Safety Grounding and Bonding Equipment.  

 
C. Comply with ANSI/IEEE C2 - National Electrical Safety Code.  

 
D. Comply with ANSI/IEEE 32 - Requirements, terms and test procedures for neutral grounding 

devices. 
 

E. Comply with IEEE Standard 142 - Recommended Practice for Grounding of Industrial and 
Commercial Power Systems.  

 
F. Comply with ANSI C33.8.   

 
G. Listing and Labeling:  Provide products specified in this Section that are listed and labeled. 

 
1. The Terms Listed and Labeled:  As defined in the National Electrical Code, Article 

100.  
 

2. Listing and Labeling Agency Qualifications:  A Nationally Recognized Testing 
Laboratory (NRTL) as defined in OSHA Regulation 1910.7. 

 
1.06 PROJECT RECORD DOCUMENTS 
 

A. Accurately record actual locations of grounding electrodes and all primary grounding 
locations (i.e., grounding busbar location(s), water service connection(s), building steel, etc.)
  

 
PART 2 PRODUCTS  
 
2.01 MANUFACTURERS  
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following:  

 
1. Erico Inc.; Electrical Products Group. 

 
2. Heary Brothers Lightning Protection Co. 

 
3. Ideal Industries, Inc. 

 
4. ILSCO. 

 
5. O-Z/Gedney Co. 

 
6. Raco, Inc. 
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7. Thomas & Betts, Electrical. 
 
2.02 GROUNDING AND BONDING PRODUCTS 
 

A. Governing Requirements:  Where types, sizes, ratings, and quantities indicated are in excess 
of National Electrical Code (NEC) requirements, the more stringent requirements and the 
greater size, rating, and quantity indications govern. 

 
2.03 WIRE AND CABLE GROUNDING CONDUCTORS  
 

A. Comply with Division 26, Section “Conductors and Cables”.  Conform to NEC Table 8, 
except as otherwise indicated, for conductor properties, including stranding.  

 
B. Equipment Grounding Conductors:  Size as indicated on the Drawings, or as required by 

2011 National Electrical Code (NEC) Table 250-122, whichever is larger. Insulated with 
green color insulation. 

 
C. Grounding Electrode Conductors:  Size as indicated on the Drawings, in the Specifications, 

or as required by 2011 National Electrical Code (NEC) Table 250-66, whichever is larger. 
Insulated with green color insulation, unless installed in direct contact with earth, in which 
case conductors shall be bare. 

 
D. Bare Copper Conductors:  Conform to the following: 

 
1. Solid Conductors:  ASTM B 3. 

 
2. Assembly of Stranded Conductors:  ASTM B 8.  

 
3. Tinned Conductors:  ASTM B 33. 

 
2.04 MISCELLANEOUS CONDUCTORS  
 

A. Grounding Bus:  Bare, annealed-copper bars of rectangular cross section, minimum size ¼-
inch thick x 2-inches, length as required.  

 
B. Braided Bonding Jumpers:  Copper tape, braided bare copper wire, terminated with copper 

ferrules.  
 

C. Bonding Straps:  Soft copper, 0.05 inch (1 mm) thick and 2 inches (50 mm) wide, unless 
otherwise indicated. 

 
2.05 CONNECTOR PRODUCTS  
 

A. Mechanical Connectors 
 

1. The mechanical connector bodies shall be manufactured from high strength, high 
conductivity cast copper alloy material.  Bolts, nuts, washers and lockwashers shall 
be made of silicon bronze and supplied as a part of the connector body and shall be 
of the two-bolt type.  
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2. Split bolt connector types are NOT allowed unless indicated on the Drawings.  

 
3. The connectors shall meet or exceed UL 467 and be clearly marked with the catalog 

number, conductor size and manufacturer. 
 

B. Compression Connectors  
 

1. The compression connectors shall be manufactured from pure wrought copper.  The 
conductivity of this material shall be no less than 99 percent by IACS Standards.  

 
2. The connectors shall meet or exceed the performance requirements of IEEE 837, 

latest revision.  
 

3. The installation of the connectors shall be made with a compression, tool and die 
system, as recommended by the manufacturer of the connectors.   

 
4. The connectors shall be clearly marked with the manufacturer, catalog number, 

conductor size and the required compression tool settings.  
 

5. Each connector shall be factory filled with an oxide-inhibiting compound. 
 
PART 3 EXECUTION  
 
3.01 APPLICATION  
 

A. Equipment Grounding Conductors:  Comply with NEC Article 250 for types, sizes, and 
quantities of equipment grounding conductors, except where specific types, larger sizes, or 
more conductors than required by NEC are indicated. 

 
1. Install Equipment Grounding Conductor (EGC) with circuit conductors for the items 

below in addition to those required by Code: 
 

a. Feeder circuits. 
 

b. Lighting branch circuits. 
 

c. Receptacle branch circuits. 
 

d. Single-phase motor or appliance branch circuits. 
 

e. Three-phase motor or appliance branch circuits. 
 

f. Flexible raceway runs. 
 

g. Metal-clad (MC) cable runs. 
 

2. Nonmetallic Raceways:  Install an equipment grounding conductor in nonmetallic 
raceways unless they are designated for telephone or data cables. 
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B. Mechanical System Grounding: 

 
1. All mechanical equipment, including but not limited to pumps, motors, packaged 

equipment, fans, heaters, etc. and their enclosures shall be properly grounded in 
accordance with Article 250 of the National Electrical Code. 

 
2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 

 
3. Grounding and bonding conductors and jumpers shall be sized in accordance with 

Table 250.66, Table 250.122 and Article 250.102 of the National Electrical Code. 
 

3.02 INSTALLATION  
 

A. General:  Ground electrical systems and equipment according to NEC requirements, except 
where Drawings or Specifications exceed NEC requirements.  

 
B. Grounding Conductors:  Route along the shortest and straightest paths possible, except as 

otherwise indicated.  Avoid obstructing access or placing conductors where they may be 
subjected to strain, impact, or damage. 

 
C. Grounding shall satisfy requirements of the applicable publications.  All exposed noncurrent-

carrying metallic parts of electrical equipment, metallic raceway systems, grounding 
conductor in nonmetallic raceways, and grounded conductors of the wiring system shall be 
grounded. 

 
D. The grounded conductor (neutral) of the wiring system shall be connected to the system 

grounding conductor at a single place in the system by removable bonding jumpers, sized 
according to the applicable provisions of the National Electrical Code.  The grounded 
conductor (neutral) connection to the grounding conductor (ground) shall be located in the 
enclosure for the system's overcurrent protection or where otherwise indicated on the 
Drawings or Specifications. 

 
E. Ground buses and neutral buses in all switchboards, distribution panelboards, panelboards, 

and those provided in any equipment shall be isolated except where required to be connected 
as specified above for the service entrance and in transformer terminal compartments. 

 
F. Equipment grounding conductors shall be extended from the ground bus in the distribution 

equipment to the receptacle, fixture or device lugs where they are provided.  When not 
provided, they shall be connected to equipment enclosures.  The connections shall be 
arranged such that removal of receptacle, the equipment grounding conductors, or ground 
jumpers from ground busing, shall not affect the system ground. 

 
G. Ground bus shall be provided as indicated on the Drawings or as necessary to provide 

termination for equipment grounding conductor.  Non-current carrying metal parts of electric 
equipment shall be effectively grounded by bonding to the bus.   
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H. Raceways shall not be considered as a grounding conductor.  Each power, lighting, or 
control raceway shall have a separate equipment grounding conductor installed.  Receptacles 
shall have a separate grounding pole.   

 
3.03 CONNECTIONS 
 

A. General:  Make connections so possibility of galvanic action or electrolysis is minimized.  
Select connectors, connection hardware, conductors, and connection methods so metals in 
direct contact will be galvanically compatible. 

 
1. Use electroplated or hot-tin-coated materials to assure high conductivity and to 

make contact points closer in order of galvanic series. 
 

2. Make connections with clean, bare metal at points of contact. 
 

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical 
clamps. 

 
4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and 

mechanical clamps. 
 

5. Coat and seal connections having dissimilar metals with inert material to prevent 
future penetration of moisture to contact surfaces. 

 
B. Equipment Grounding Conductor (EGC) Terminations:  For 8 AWG and larger, use 

compression-type grounding lugs.  10 AWG and smaller grounding conductors may be 
terminated with connectors as specified in Division 26 Section, “Conductors and Cables”. 

 
C. Non-Contact Metal Raceway Terminations:  Where metallic raceways terminate at metal 

housings without mechanical and electrical connection to housing, terminate each conduit 
with a grounding bushing.  Connect grounding bushings with a bare grounding conductor to 
grounding bus or terminal in housing.  Bond electrically non-continuous conduits at both 
entrances and exits with grounding bushings and bare grounding conductors, except as 
otherwise indicated. 

 
D. Tighten screws and bolts for grounding and bonding connectors and terminals according to 

manufacturer's published torque-tightening values.  Where these requirements are not 
available, use those specified in UL 486A and UL 486B. 

 
E. Compression-Type Connections:  Use hydraulic compression tools to provide correct 

circumferential pressure for compression connectors.  Use tools and dies recommended by 
manufacturer of connectors.  Provide embossing die code or other standard method to make a 
visible indication that a connector has been adequately compressed on grounding conductor. 

 
F. Moisture Protection:  Where insulated grounding conductors are connected to grounding 

buses, insulate entire area of connection and seal against moisture penetration of insulation 
and cable. 

 
END OF SECTION 
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SECTION 26 0528 
 

ELECTRICAL FIRESTOPPING 
 
PART 1  GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. Section includes: 
 

1. Through-penetration firestopping in fire rated construction. 
 

B. Related items:  Raceway seals and manufactured electrical devices:  Refer to Division 26 
Section, “Raceways and Boxes”. 

 
1.03 REFERENCES 
 

A. Underwriters Laboratories 
 

1. UL Fire Resistance Directory 
 

a. Through-penetration firestop devices (XHCR) 
 

b. Fire resistance rating (BXUV) 
 

c. Through-penetration firestop systems (XHEZ) 
 

d. Fill, void, or cavity material (XHHW) 
 

B. American Society for Testing and Materials Standards:  ASTM E 814-88:  Standard Test 
Method for Fire Tests of Through-Penetration Firestops. 

 
1.04 DEFINITIONS 
 

A. Assembly:  Particular arrangement of materials specific to given type of construction 
described or detailed in referenced documents. 

 
B. Barriers:  Time-rated fire walls, time rated ceiling/floor assemblies and structural floors. 

 
C. Firestopping:  Methods and materials applied in penetrations and unprotected openings to 

limit spread of heat, fire, gasses and smoke. 
 

D. Penetration:  Opening or foreign material passing through or into barrier or structural floor 
such that full thickness of rated materials is not obtained. 
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E. System:  Specific products and applications classified and numbered by Underwriters 

Laboratories, Inc. to close specific barrier penetrations. 
 

F. Sleeve:  Metal fabrication or pipe section extended through thickness of barrier and used to 
permanently guard penetration.  Refer to Division 26 Section, “Common Work Results for 
Electrical” for sleeve requirements. 

 
1.05 SYSTEM DESCRIPTION 
 

A. Design Requirements 
 

1. Fire-rated construction:  Maintain barrier and structural floor fire resistance ratings 
including resistance to cold smoke at all penetrations, connections with other 
surfaces or types of construction, at separations required to permit building 
movement and sound or vibration absorption. 

 
1.06 SUBMITTALS 
 

A. Submit in accordance with Division 01, unless otherwise indicated. 
 

B. Product Data:  Manufacturer's specifications and technical data including the following: 
 

1. Detailed specification of construction and fabrication. 
 

2. Manufacturer's installation instructions. 
 

C. Shop Drawings:  Indicate dimensions, description of materials and finishes, general 
construction, specific modifications, component connections, anchorage methods, hardware, 
and installation procedures, plus the following specific requirements. 

 
1. Details of each proposed assembly identifying intended products and applicable UL 

system number, or UL classified devices. 
 

2. Manufacturer or manufacturer's representative shall provide qualified engineering 
judgment and drawings relating to non-standard applications as needed. 

 
1.07 QUALITY ASSURANCE 
 

A. Installer's qualifications:  Firm experienced in installation or application of systems similar in 
complexity to those required for this project, plus the following: 

 
1. Acceptable to or licensed by manufacturer, State or local authority where applicable. 

 
2. At least 2 years experience with systems. 

 
3. Successfully completed at least 5 comparable scale projects using this system. 
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B. Local and State regulatory requirements:  Submit forms or acceptance for proposed 
assemblies not conforming to specific UL Firestop System numbers, or UL classified 
devices. 

 
C. Materials shall have been tested to provide fire rating at least equal to that of the 

construction. 
 

D. Manufacturer shall be a member of the International Firestop Council (IFC). 
 
1.08 DELIVERY, STORAGE, AND HANDLING 
 

A. Packing and shipping: 
 

1. Deliver products in original unopened packaging with legible manufacturer's 
identification. 

 
2. Coordinate delivery with scheduled installation date, allow minimum storage at site. 

 
B. Storage and protection:  Store materials in a clean, dry, ventilated location.  Protect from 

soiling, abuse, moisture and freezing when required. Follow manufacturer's instructions. 
 
1.09 PROJECT CONDITIONS 
 

A. Existing conditions: 
 

1. Verify existing conditions and substrates before starting work. Correct 
unsatisfactory conditions before proceeding. 

 
2. Proceed with installation only after penetrations of the substrate and supporting 

brackets have been installed. 
 

B. Environmental requirements: 
 

1. Furnish adequate ventilation if using solvent. 
 

2. Furnish forced air ventilation during installation if required by manufacturer. 
 

3. Keep flammable materials away from sparks or flame. 
 

4. Provide masking and drop cloths to prevent contamination of adjacent surfaces by 
firestopping materials. 

 
1.10 GUARANTEE 
 

A. Submit copies of written guarantee agreeing to repair or replace joint sealers which fall in 
joint adhesion, extrusion resistance, migration resistance, or general durability or appear to 
deteriorate in any other manner not clearly specified by submitted manufacturer's data as an 
inherent quality of the material for the exposure indicated.  The guarantee period shall be two 
years from date of substantial completion unless otherwise noted. 
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PART 2  PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Subject to compliance with requirements, manufacturers offering products that may be 
incorporated into the work include, but are not limited to, the following: 

 
1. Hilti 

 
2. 3M 

 
3. Nelson 

 
2.02 THROUGH-PENETRATION FIRESTOPPING OF FIRE-RATED CONSTRUCTION 
 

A. Systems of devices listed in the UL Fire Resistance Directory under categories XHCR and 
XHEZ may be used, providing that it conforms to the construction type, penetrate type, 
annular space requirements and fire rating involved in each separate instance, and that the 
system be symmetrical for wall applications.  Systems or devices must be asbestos-free. 

 
1. Additional requirements:  Withstand the passage of cold smoke either as an inherent 

property of the system, or by the use of a separate product included as a part of the 
UL system or device, and designed to perform this function. 

 
2. Acceptable manufacturers and products. 

 
a. Those listed in the UL Fire Resistance directory for the UL System 

involved and as further defined in the “System and Applications Schedule” 
in Part 3 of this Section. 

 
b. All firestopping products must be from a single manufacturer.   

 
2.03 ACCESSORIES 
 

A. Fill, void or cavity materials:  As classified under category XHHW in the UL Fire Resistance 
Directory. 

 
B. Forming materials:  As classified under category XHKU in the UL Fire Resistance Directory. 

 
C. Sleeves:   Minimum 24 MSG galvanized steel, 12-inch diameter or smaller steel pipe.  

Sleeve shall project ½-inch from each surface of the floor/wall.  Size as recommended by 
firestop manufacturer. 

 
PART 3  EXECUTION 
 
3.01 EXAMINATION 
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A. Verification of conditions:  Examine areas and conditions under which work is to be 
performed and identify conditions detrimental to proper or timely completion. 

 
1. Verify barrier penetrations are properly sized and in suitable condition for 

application of materials. 
 

2. Do not proceed until unsatisfactory conditions have been corrected. 
 
3.02 PREPARATION 
 

A. Clean surfaces to be in contact with penetration seal materials of dirt, grease, oil, loose 
materials, rust, or other substances that may affect proper fitting, adhesion, or the required 
fire resistance. 

 
3.03 INSTALLATION 
 

A. Install penetration seal materials in accordance with printed instructions of the UL Fire 
Resistance Directory and in accordance with manufacturer's instruction. 

 
B. Seal holes or voids made by penetrations to ensure an effective barrier. 

 
C. Protect materials from damage on surfaces subject to traffic. 

 
D. When large openings are created in walls or floors to permit installation of conduits, cable 

tray, or other items, close unused portions of opening with firestopping materials tested for 
the application.   

 
E. Provide sleeves the full thickness of the assembly being penetrated and cut sleeves to a 

length of 1-inch more than the over-all thickness of the penetration, or as recommended by 
the firestop manufacturer. 

 
3.04 FIELD QUALITY CONTROL 
 

A. Examine penetration sealed areas to ensure proper installation before concealing or enclosing 
areas. 

 
B. Keep areas of work accessible until inspection by applicable code authorities. 

 
C. Perform under this section patching and repairing of firestopping caused by cutting or 

penetration by other trades. 
 
3.05 ADJUSTING AND CLEANING   
 

A. Clean up spills of liquid components. 
 

B. Neatly cut and trim materials as required. 
 

C. Remove equipment, materials and debris, leaving area in undamaged, clean condition. 
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3.06 SYSTEMS AND APPLICATION SCHEDULES* 
 
PENETRATING 
ITEM 

 
CONCRETE 

 
GYPSUM 

 
WOOD FLOOR/CEILING 

 
   Metal Pipe 

 
CAJ1001   CP25S/L, CP25N/S 
CAJ1006   CS-195+, FS-195+ 
CAJ1007   FS-195+, 1-inch& 2-inch Wide 
CAJ1009   2000, 2000+, 2003 
CAJ1010   2000, 2000+, 2003 
CAJ1012   2000, 2000+, 2003 
CAJ1013   2000, 2000+, 2003 
CAJ1014   2000, 2000+, 2003 
CAJ1015   2000, 2000+, 2003 
CAJ1017   FD 150 
CAJ1021   FD 150 
CAJ1027   MPS-2+ 
CAJ1044   CP 25WB+ 
CAJ1052   CP 25S/L, CP 25N/S 
CAJ1058   2000, 2000+, 2003 
CAJ1060   2000, 2000+, 2003 
CAJ1063   2000, 2000+, 2003 
CAJ1066  CP 25N/S,CP 25S/L, CP 
25WB+ 
CAJ1091  CP 25N/S,CP 25S/L, CP 
25WB+ 
CAJ1092   CP 25WB+ 
CAJ1112   FS-195+ 
CAJ1160   CP 25S/L, CP 25N/S 
CAJ1175   CP 25WB+ 
CAJ1176   CP 25WB+ 
CAJ1188   2000+ 
 
CBJ1020   CS-195+, FS-195+ 
CBJ1021   CS-195+, MPS-2+ 
CBJ1031   2001 
CBJ1032   2001 
 
FA1002   CP 25WB+ 
 
WJ1010   CP 25WB+ 
WJ1023   2001 
 
     

WL1001   CP 25 
WL1002   FS-195+ 
WL1003   CP 25WB+,CP 25N/S 
WL1008   2000+ 
WL1009   2000+ 
WL1010   2000+ 
WL1016   CP 25WB+ 
WL1017   CP 25WB+,CP 25N/S 
WL1032   CP 25WB+,CP 25N/S 
WL1036   FD 150 
WL1037   CS-195+,FS-195+ 
WL1067   CP 25N/S 
WL1073   CP 25WB+ 
WL1080   MPS-2+ 
WL1082   2000+ 
 
 

 
FC1002   CP 25 
FC1003   2000,2000+,20003 
FC1006   CP 25WB+ 
 

 
Non-Metallic 

 
CAJ2001   FS-195+, 1-inch& 2-inch 
WIDE, PPD'S 
CAJ2002   FS-195+ 
CAJ2003   CS-195+, FS-195+ 
CAJ2005   FS-195+ 
CAJ2006   FS-195+ 
CAJ2013   FS-195+ 
CAJ2019   2000, 2000+, 2003 
CAJ2027   FS-195+, CP 25N/S, CP 25S/L, 
          CP 25WB+ 
CAJ2028   FS-195, MPS-2+ 
CAJ2029   FS-195+, PPD'S 
CAJ2030   CS-195+, FS-195+ 
CAJ2040   FS-195+, CP 25WB+ 
CAJ2044   FS-195+, CP 25N/S, CP 25S/L 
          CP 25 WB+ 
CAJ2090   FS-195+ 
CAJ2177   FS-195+, PPD'S 
 
FA2001    FS-195+, PPD'S 

WL2002   FS-195+, PPD'S 
WL2003   FS-195+ 
WL2004   FS-195+ 
WL2005   FS-195+ 4' WIDE 
WL2006   FS-195+ 
WL2013   FS-195+ 
WL2031   CS-195+, FS-195+ 
WL2032   CS-195+, FS-195+ 
WL2033   FS-195+ 
WL2073   FS-195+ 1-inch WIDE 

 
FC2002   FS-195+, PPD'S 
FC2007   FS-195+, PPD'S 
FC2008   FS-195+ 
FC2009   FS-195+, PPD'S 
FC2024   FS-195+ 
FC2026   FS-195+ 
FC2028   FS-195+, 1' & 
         2-inch WIDE, PPD'S 
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PENETRATING 
ITEM 

 
CONCRETE 

 
GYPSUM 

 
WOOD FLOOR/CEILING 

FS2002  CS-195+, FS-195+, MPS-2+, 
PPD'S 
FA2011    FS-195+ 
 
WJ2012    FS-195+ 1-inch WIDE 
 

 
Insulated 
Cable 
   

 
CAJ3001   CP 25N/S, CP 25S/L 
CAJ3005   CS 195+, FS-195+ 
CAJ3007   2001 
CAJ3009   2000, 2000+, 2003 
CAJ3010   2000, 2000+, 2003 
CAJ3011   2001 
CAJ3014   FD 150 
CAJ3015   FD 150 
CAJ3021   MPS-2+ 
CAJ3029   2000, 2000+, 2003 
CAJ3030   CP 25WB+ 
CAJ3031   CP 25N/S, CP 25S/L 
CAJ3041   2000, 2000+, 2003 
CAJ3044   CS-195+, FS-195+ 
CAJ3058   FS-195+, MPS-2+ 
CAJ3071   CP 25N/S, CP 25S/L 
CAJ3074   CP 25N/S, CP 25S/L 
CAJ3075   2001 
CAJ3080   CP 25WB+ 
 
CBJ3016   CS-195+, FS-195+ 
CBJ3017   CS-195+, MPS-2+ 
 
FA3001   CP 25WB+ 
 
FB3004   CS-195+, MP 
 
WJ3015   2001 
WJ3016   2001 
 

WL3001   CP 25, MPS-2+ 
WL3008   2000+ 
WL3009   2000+ 
WL3015   CP 25WB+, CP 25N/S 
WL3022   2000+ 
WL3030   FS-195+ 
WL3031   MPS-2+ 
WL3032   CP 25WB+ 
WL3041   2000+ 
WL3051   CP 25N/S 
WL3056   CP25N/S 
WL3062   CP 25WB+ 

 
FC3001   CP 25S/L, CP 25N/S 
FC3002   2000+ 
FC3003   2000, 2000+, 20003 
FC3007   CP 25WB+, MPS-2+ 
FC3008   FS-195+ 

 
Mixed 
Penetrating 
Items 
Combos 

 
CAJ8001   CS-195+ FS-195+ 
CAJ8003   2000, 2000+, 20003 
CAJ8004   2000, 2000+, 20003 
CAJ8006   2001 
CAJ8013   FS-195+, CP 25 
 
CBJ8004   CS-195, FS-195+ 
CBJ8005   CS-195+, MPS-2+ 
CBJ8008   2001 
 
FA8001   FS-195+, CP 25WB+ 
 

WL8002   CS-195+, FS-195+ 
 
 

 

 * Underwriter's Laboratories, Inc., Fire Resistance Directory.    
 

  
 END OF SECTION 
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SECTION 260529 
 

HANGERS AND SUPPORTS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.  

 
B. Requirements of the following Sections apply to this Section: 

 
1. Division 26 Section, “Common Work Results for Electrical” for general installation 

requirements. 
 

1.02 SUMMARY 
 

A. This Section includes secure support from the building structure for electrical items by 
means of hangers, supports, anchors, sleeves, inserts, seals, and associated fastenings. 

 
B. Provide equipment supports consisting of structural members, hangers, rods, racks, and 

incidental materials. 
 

C. Provide all labor, supervision, and fabrication.  Design and construct supporting structures of 
strength to safely withstand stresses to which they may be subjected and to properly 
distribute the load and impact over building areas.  Provide all engineering and fabrication as 
required for installation of support system. 

 
D. Provide hangers, clamps, anchors, inserts, supports, supplementary steel framing, and 

hardware of the proper size and load capacity to support electrical equipment and raceways, 
whether indicated on the drawings or not. 

 
1.03 SUBMITTALS 
 

A. General:   Submit the following in accordance with conditions of Contract and Division 01 
Specification Sections. 

 
B. Product data for each type of product specified. 

 
C. Supporting devices and fastening methods shall be subject to the review and approval of the 

Structural Engineer. 
 
1.04 QUALITY ASSURANCE 
 

A. Electrical Component Standard:   Components and installation shall comply with NFPA 70 
National Electrical Code. 
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B. Electrical components shall be listed and labeled by UL, ETL, CSA, or other approved, 
nationally recognized testing and listing agency that provides third-party Certification 
follow-up services. 

 
C. Installation Standard:   Installation shall meet or exceed the National Electrical Contractors 

Association (NECA) Standard of Installation. 
 

D. Manufacturer's Qualifications: 
 

1. The Manufacturer shall not have had less than ten years’ experience in 
manufacturing Strut Support Systems. 

 
2. The Manufacturer must certify in writing all components supplied have been 

produced in accordance with an established quality assurance program. 
 

E. All Strut Support System components must be supplied by a single manufacturer. 
 

F. Standards: 
 

1. Work shall meet the requirements of the following standards: 
 

a. Federal, State and Local Codes. 
 

b. American Iron and Steel Institute (AISI) Specification for the Design of 
Cold-Formed Steel Structural Members. 
 

c. American Society for Testing and Materials (ASTM). 
 

d. Underwriters Laboratories (UL). 
 

e. National Electrical Code (NEC). 
 
1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING 
 

A. All material is to be delivered to the work site in original factory packaging to avoid damage 
to the finish. 

 
B. Upon delivery to the work site, all components shall be protected from the elements by a 

shelter or other covering. 
 
1.06 GUARANTEE 
 

A. Separate guarantees shall be issued from the erector and manufacturer, valid for a period of 
one year against any defects that may arise from the installation or manufacture of the Strut 
Support System components. 
 

PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
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A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated in the Work include, but are not limited to, the following: 
 

1. Slotted Metal Angle and U-Channel Systems: 
 

a. American Electric, Kindorf 
 

b. Alstrut 
 

c. Unistrut Diversified Products 
 

d. Power-Strut 
 

e. Thomas & Betts 
 
2.02 COATINGS 
 

A. Dry, Interior Locations:   Supports, support hardware, and fasteners shall be protected with 
zinc coating or with treatment of equivalent corrosion-resistance using approved alternative 
treatment, finish, or inherent material characteristic.  All products installed in dry interior 
locations shall be hot-dip galvanized, unless otherwise noted. 
 

B. Damp or Wet Locations:  Supports, support hardware, and fasteners installed in damp or wet 
locations, including exterior locations, shall be stainless steel. 

 
2.03 MANUFACTURED SUPPORTING DEVICES 
 

A. Raceway Supports:  Clevis hangers, riser clamps, conduit straps, threaded C-clamps with 
retainers, ceiling trapeze hangers, wall brackets, and spring steel clamps.  

 
B. Fasteners:   Types, materials, and construction features, as follows: 

 
1. Expansion Anchors - Carbon steel wedge or sleeve type. 

 
2. Toggle Bolts - All steel springhead type. 

 
3. Power-Driven Threaded Studs - Heat-treated steel, designed specifically for the 

intended application. 
 

C. U-Channel Systems:   Sixteen-gauge channels with 9/16-inch-diameter holes at a minimum 
of eight inches on center in top surface.  Provide fittings and accessories that mate and match 
with U-channel and are of the same manufacturer. 

 
D. Floor-Mounted Stands: Construct with structural steel members or steel pipe and fasten with 

flanges bolted to the floor. 
 

E. Ceiling Suspended Platforms:   Construct with steel hangers.  Brace and fasten to building 
structure. 
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F. Wall-Mounted Platforms:   Construct with steel brackets. 

 
2.04 ANCHOR METHODS 
 

A. Hollow Masonry: Toggle bolts or plastic conical type expansion anchors. 
 

B. Solid Masonry:  Lead expansion anchors or preset inserts. 
 

C. Metal Surfaces:  Machine screws, bolts, or welded studs. 
 

D. Wood Surfaces:  Wood screws. 
 

E. Concrete Surfaces:    Self-drilling anchors or power-driven studs. 
 

PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. The installer shall inspect the work area prior to installation.  If work area conditions are 
unsatisfactory, installation shall not proceed until satisfactory corrections are completed. 

 
3.02 INSTALLATION 
 

A. Set Strut System components into final position true to line, level and plumb, in accordance 
with approved Shop Drawings. 

 
B. Anchor material firmly in place.  Tighten all connections to their recommended torques. 

 
C. Install supporting devices to fasten electrical components securely and permanently in 

accordance with NEC requirements. 
 

D. Coordinate with the building structural system and with other electrical installation. 
 

E. Raceway Supports:   Comply with the NEC and the following requirements: 
 

1. Conform to manufacturer's recommendations for selection and installation of 
supports. 

 
2. Strength of each support shall be adequate to carry present and future load 

multiplied by a safety factor of at least four.  Where this determination results in a 
safety allowance of less than 200 pounds, provide additional strength until there is a 
minimum of 200 pounds safety allowance in the strength of each support. 

 
3. Install individual and multiple (trapeze) raceway hangers and riser clamps as 

necessary to support raceways.  Provide U-bolts, clamps, attachments, and other 
hardware necessary for hanger assembly and for securing hanger rods and conduits. 

 
4. Support parallel runs of horizontal raceways together on trapeze-type hangers. 
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5. Support individual horizontal raceways by separate pipe hangers.  Spring steel 

fasteners may be used in lieu of hangers only for 1-1/2-inch and smaller raceways 
serving lighting and receptacle branch circuits above suspended ceilings only.  For 
hanger rods with spring steel fasteners, use 1/4-inch-diameter or larger threaded 
steel. Use spring steel fasteners that are specifically designed for supporting single 
conduits or tubing. 

 
6. Space supports for raceways in accordance with Table I of this Section.  Space 

supports for raceway types not covered by the above in accordance with NEC. 
 

7. Support exposed and concealed raceway within one foot of an unsupported box and 
access fittings.  In horizontal runs, support at the box and access fittings may be 
omitted where box or access fittings are independently supported and raceway 
terminations are not made with chase nipples or threadless box connectors. 

 
8. In vertical runs, arrange support so the load produced by the weight of the raceway 

and the enclosed conductors is carried entirely by the conduit supports with no 
weight load on raceway terminations. 

 
F. Miscellaneous Supports:   Support miscellaneous electrical components as required to 

produce the same structural safety factors as specified for raceway supports.  Install metal 
channel racks for mounting disconnects, light fixtures, and other devices. 

 
G. In open overhead spaces, cast boxes threaded to raceways need not be supported separately 

except where used for fixture support; support sheet metal boxes directly from the building 
structure or by bar hangers.  Where bar hangers are used, attach the bar to the raceways on 
opposite sides of the box and support the raceway with an approved type of fastener not 
more than 24 inches from the box. 

 
H. Fastening:   Unless otherwise indicated, fasten electrical items and their supporting hardware 

securely to the building structure, including, but not limited to conduits, raceways, boxes, 
disconnect switches, and control components in accordance with the following: 

 
1. Fasten by means of toggle bolts on hollow masonry units, concrete inserts or 

expansion bolts on concrete or solid masonry, and machine screws, welded threaded 
studs, or spring-tension clamps on steel.  Threaded studs driven by a powder charge 
and provided with lock washers and nuts may be used instead of expansion bolts and 
machine screws.  Do not weld conduit, pipe straps, or items other than threaded 
studs to steel structures. 

 
2. Holes cut to depth of more than 1-1/2 inches in reinforced concrete beams or to 

depth of more than 3/4-inch in concrete shall not cut the main reinforcing bars.  Fill 
holes that are not used. 

 
3. Ensure that the load applied to any fastener does not exceed 25 percent of the proof 

test load.  Use vibration-and shock-resistant fasteners for attachments to concrete 
slabs. 
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4. Concrete (Existing):   Double-plated expander type anchors.  Phillips, Hilti, or 
approved equivalent.  Loads shall not exceed 1/4 of tested pullout (or shear) 
strength. 

 
I. General Supporting Installations: 

 
1. Provide appropriate concrete anchors for hanger rods.  Rods shall be screwed into or 

extended through frame construction (with washer and nut).  Supports shall secure 
conduit in place, and shall prevent vibration, provide for expansion and contraction 
and shall make neat appearance.  Strap hangers or chains are not permitted. 

 
2. Electrical raceways 1-1/2-inches and smaller shall be secured with 1-hole malleable 

iron straps or brackets to walls. Trapeze supports shall be used for groups or parallel 
raceways with raceways secured to trapeze with approved clamps.  Individual runs 
of raceways 2-inches and larger shall be supported by Clevis type hangers. 

 
3. Provide all steel supports including roof curbs for all equipment provided under this 

Section. 
 

4. Electrical raceway supports to be spaced on the following maximum centers, unless 
otherwise required by the NEC: 

 
a. 3/4-inch to 1-inch conduit - 8 feet 

 
b. 1-1/4-inch and larger conduit - 10 feet 

 
5. Provide additional hangers or steel members to distribute the load among two or 

more structural members when required or directed. 
 
J. Locations: 

 
1. Anchor bolts, sleeves, inserts, hangers, and supports required for the electrical work 

shall be furnished and installed under Division 26. 
 

2. Coordinate with other trades the location of anchors, sleeves, inserts, and supports 
and insure that they are properly installed. 

 
3. Openings and sleeves shall be set true to line, level, plumb, and position and shall be 

set true to line, level, plumb, and position and shall be so maintained during 
construction.  Where sleeves and openings are provided in poured concrete, inspect 
same during and after concrete is poured to insure proper position and correct any 
deviation. 

 
K. Hangers and Supports: 

 
1. Provide hangers, angles, channels, and other supports required by field conditions to 

install items of electrical equipment.  Design of supports and methods of fastening to 
building structure shall be acceptable to the Owner. 
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2. Use of power-actuated fasteners and devices is permitted in the vertical surfaces of 
the building only with the following requirements. 

 
a. For fastening conduits 1-1/2-inch and smaller and lighting fixtures 50 lbs or 

less.  
 

b. Load capacity per manufacturers’ recommendations. 
 

c. Fasteners shall be located in the thickest part of the slab. 
 

d. Devices shall comply with OSHA requirements. 
 

3. Use of lead shield expansion anchors is not permitted.  
 

4. No electrical items shall rest on, or depend for support on suspended ceiling media 
(tiles, lath, plaster, splines, etc.). 

 
5. In spaces with suspended ceilings, support conduits directly from structural slabs, 

decks (or framing members).  Do not support conduits on ceiling suspension 
members. 

 
6. Support surface or pendant lighting fixtures: 

 
a. From an outlet box by means of an interposed metal strap, where weight is 

less than 5 lbs. 
 

b. From an outlet box by means of a hickey or other direct threaded 
connection, where weight is from 5 to 50 lbs. 

 
c. Directly from structural slab, deck or framing member, where weight 

exceeds 50 lbs. 
 

7. Support recessed lighting fixtures directly from structural slab, deck, or framing 
members.  Refer to Division 26 Section “Interior Lighting” for additional 
installation requirements. 

 
8. Provide weight-distribution facilities, where required so as not to exceed the load 

bearing capabilities of floor or walls that bear the weight of, or support, electrical 
items. 

 
9. For point-of-attachment weight of 100 lbs. or less, fasten items as follows: 

 
a. On wood, use wood screws. 

 
b. On concrete and solid masonry that is already in place, use self-drilling 

concrete anchors or expansion bolt and couplings. 
 

c. On hollow construction, use toggle bolts. 
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d. On structural steel, use beam clamps. 
 

10. For point-of-attachment weights from 100 lbs. to 300 lbs., provide supports as 
follows: 

 
a. At cast-in-place concrete slabs, use concrete inserts in bottom of slab, with 

8" slip-through steel rods set transverse to the reinforcing steel. 
 

b. At concrete slab already in place, uses 16-inches x 8-inches x ½-inch steel 
plates at the top of the slab, with through-bolts welded in place.  The plates 
shall be chased in and grouted flush, where no fill is to be applied. 

 
11. For point-of-attachment weights over 300 lbs., provide supports as follows: At cast-

in-place concrete slabs, uses 16-inch x 8-inch x ½-inch steel plate, with through 
bolts welded in place.  Top of the plate shall be 1-1/2-inches below the top of the 
slab or on top of the slab where a fill slab is to be installed. 

 
12. Equipment shall not be held in place by its own dead weight.  Provide base anchor 

fasteners in each case. 
 

13. Trapeze type hangers may be used where several conduits are to be installed at the 
same elevation.  The spacing of such trapeze hangers shall be in accordance with the 
NEC for the smallest conduit in the run. 

 
14. Vertical conduits shall be supported by heavy wrought iron clamps or collars 

anchored to construction at each floor. 
 

L. Inserts: 
 

1. Inserts for suspended items in poured concrete construction shall be malleable-iron 
concrete inserts, adjustable type with insert nut.  Items manufactured by Barrett, 
Crawford, Elcen, or Grinnell shall be used where applicable. 

 
2. Inserts for surface-mounted items shall be suitable for the composition of the slab, 

wall, or structure on which installation is to be made. 
 

M. TABLE I:   SPACING FOR RACEWAY SUPPORTS 
 

 
TABLE I: SPACING FOR RACEWAY SUPPORTS 
 
 
Raceway Size 
(Inches) 

 
No. of 
Conductors 
in Run 

 
 
Location 

PVC  
& 
RGS  
(Ft.) 

 
 
EMT 
(Ft.) 

    

 
HORIZONTAL RUNS 

 

 
1/2, 3/4 

 
1 or 2 Flat ceiling or wall. 5 

 
5 
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1/2, 3/4 

 
1 or 2 Where it is difficult to provide 

supports except at intervals fixed by 
the building construction. 

7 
 
7 

 
1/2, 3/4 

 
3 or more Any location. 7 

 
7 

 
1/2 - 1 

 
3 or more Any location.  

 
 

 
1 & larger 

 
1 or 2 Flat ceiling or wall. 6 

 
6 

 
1 & larger 

 
1 or more Where it is difficult to provide 

supports except at intervals fixed by 
the building construction. 

10 
 
10 

 
1 & larger 

 
3 or more Any location. 10 

 
10 

 
Any 

 
--- Concealed. 10 

 
10 

    

 
VERTICAL RUNS 

 

 
1/2, 3/4 

 
--- Exposed. 7 

 
7 

 
1, 1-1/4 

 
--- Exposed. 8 

 
8 

 
1-1/2 & larger 

 
--- Exposed. 10 

 
10 

 
Up to 2 

 
--- Shaftway. 14 

 
10 

 
2-1/2 

 
--- Shaftway. 16 

 
10 

 
3 & larger 

 
--- Shaftway. 20 

 
10 

 
Any 

 
--- Concealed. 10 

 
10 

   
 
Abbreviations: 

 
EMT Electrical Metallic Tubing 

 
 

 
PVC Rigid Polyvinyl Chloride Conduit 

 
 

 
RGS Rigid Galvanized Steel 

 
3.03 CLEANUP 
 

A. Upon completion of this Section of work, remove all protective wraps and debris.  Repair 
any damage due to installation of this section of work. 

 
3.04 PROTECTION 
 

A. During installation, protect this work from damage. 
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B. Upon completion of this scope of work, it shall become the responsibility of the General 
Contractor to protect this work from damage during the remainder of construction on the 
project and until substantial completion. 

 
 

END OF SECTION 
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SECTION 26 0533 
 

RACEWAYS AND BOXES 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.   

 
B. Related Sections include the following: 

 
1. Division 26 Section “Conductors and Cables” for conductors installed in raceways 

and boxes and conductor terminations. 
 

2. Division 26 Section “Electrical Firestopping” for requirements for firestopping at 
penetrations through walls and floors that are fire barriers. 

 
3. Division 26 Section “Hangers and Supports” for raceways and box supports. 

 
4. Division 26 Section, “Surface Metal Raceway” for surface raceways, fittings, and 

accessories. 
 

5. Division 26 Section “Underground Ductbanks” for raceways installed in ductbanks 
and for ductbanks accessories. 

 
6. Division 26 Section “Wiring Devices” for devices installed in boxes. 

 
7. Division 27 Section, “Miscellaneous Raceway Systems” for raceways and box 

requirements for communications cabling. 
 
1.02 SUMMARY  
 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.  
 

1. Raceways include the following: 
 

a. EMT 
b. FMC 
c. LFMC 
d. PVC 
e. RGS 
f. Wireways 
 

2. Boxes, enclosures, and cabinets include the following: 
 

a. Device boxes 
b. Outlet boxes 
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c. Pull and junction boxes 
d. Cabinets and hinged-cover enclosures 

 
3. Miscellaneous Products include the following: 

 
a. Expansion/Deflection fittings 
b. Bushings 

 
1.03 DEFINITIONS 
 

A. EMT:  Electrical Metallic Tubing. 
 

B. FMC:  Flexible Metal Conduit.  
 

C. LFMC:  Liquidtight Flexible Metal Conduit.  
 

D. PVC: Rigid Polyvinyl Chloride Conduit. 
 
E. RGS:  Rigid Galvanized Steel Conduit. 

 
1.04 SUBMITTALS  
 

A. Product Data:  For raceways, wireways and fittings, floor boxes, hinged-cover enclosures, 
and cabinets.  

 
B. Shop Drawings:  Include layout drawings showing components and wiring for nonstandard 

boxes, enclosures, and cabinets. 
 
1.05 QUALITY ASSURANCE 
 

A. Listing and Labeling:  Provide raceways and boxes specified in this Section that are listed 
and labeled. 

 
1. The Terms "Listed" and "Labeled":  As defined in NFPA 70, Article 100 

 
2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing 

Laboratory" as defined in OSHA Regulation 1910.7. 
 

B. Comply with NECA's "Standard of Installation" and NECA 101 “Recommended Practice for 
Installing Steel Conduits”. 

 
C. Comply with NFPA 70. 

 
1.06 COORDINATION  
 

A. Coordinate layout and installation of raceways and boxes with other construction elements to 
ensure adequate headroom, working clearance, and access.  

 
B. Verify routing and termination locations of conduits and boxes prior to rough-in.  



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

RACEWAYS AND BOXES        26 0533-3 

 
C. Conduit routing shown on Drawings is only approximate and diagrammatic.  Route conduits 

as required for a complete conduit and wiring system.   
 

D. Coordinate final locations, mounting heights, and orientation of all outlet boxes.  
 
E. Coordinate mounting heights and locations of outlet boxes thoroughly with approved 

casework shop drawings. 
 

1.07 PROJECT RECORD DOCUMENTS:  
 

A. Accurately record routing of all concealed conduits.  Record actual routing of all exposed 
conduits/larger than 1 inch.  Indicate actual locations and mounting heights of outlet boxes, 
pull and junction boxes, branch circuits, arrangements, etc.  
 

PART 2 PRODUCTS 
 
2.01 MANUFACTURERS   
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following:  

 
1. Metal Conduit and Tubing:  

 
a. Allied Tube & Conduit Corporation.  
b. Anamet, Inc.; Anaconda Metal Hose.  
c. AFC/Monogram Company.   
d. Carol Cable Co., Inc.  
e. Cole-Flex Corp.  
f. Electri-Flex Co.   
g. Flexcon, Inc.; Coleman Cable Systems, Inc.  
h. Grinnell Co.; Allied Tube and Conduit Div.   
i. Monogram Co.; AFC.   
j. Spiraduct, Inc.   
k. Triangle PWC, Inc.  
l. Wheatland Tube Corporation 
 

2. Nonmetallic Conduit and Tubing:  
 
a. Anamet, Inc.; Anaconda Metal Hose.  
b. Arnco Corp. 
c. Breeze-Illinois, Inc. 
d. Cantex Industries; Harsco Corp. 
e. Certainteed Corp.; Pipe & Plastics Group. 
f. Cole-Flex Corp. 
g. Condux International; Electrical Products. 
h. Electri-Flex Co. 
i. George-Ingraham Corp. 
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j. Hubbell, Inc.; Raco, Inc. 
k. Lamson & Sessions; Carlon Electrical Products. 
l. R&G Sloan Manufacturing Co., Inc.  
m. Spiraduct, Inc.  
n. Thomas & Betts Corporation   
 

3. Conduit Bodies and Fittings:  
 
a. American Electric; Construction Materials Group.   
b. Crouse-Hinds; Div. of Cooper Industries.  
c. Emerson Electric Co.; Appleton Electric Co.   
d. Hubbell, Inc.; Killark Electric Manufacturing Co.  
e. Lamson & Sessions; Carlon Electrical Products.   
f. O-Z/Gedney; Unit of General Signal.   
g. Scott Fetzer Co.; Adalet-PLM.  
h. Spring City Electrical Manufacturing Co.   
i. Thomas & Betts Corporation.   
 

4. Metal Wireways:   
 

a. Hoffman Engineering Co.  
b. Keystone/Rees, Inc.   
c. Square D Co.   
 

5. Boxes, Enclosures, and Cabinets: 
 

a. American Electric; FL Industries. 
b. Butler Manufacturing Co.; Walker Division. 
c. Crouse-Hinds; Div. of Cooper Industries. 
d. Electric Panelboard Co., Inc. 
e. Erickson Electrical Equipment Co. 
f. Hoffman Engineering Co.; Federal-Hoffman, Inc. 
g. Hubbell Inc.; Killark Electric Manufacturing Co. 
h. Hubbell Inc.; Raco, Inc. 
i. Lamson & Sessions; Carlon Electrical Products. 
j. O-Z/Gedney; Unit of General Signal. 
k. Parker Electrical Manufacturing Co. 
l. Robroy Industries, Inc.; Electrical Division. 
m. Scott Fetzer Co.; Adalet-PLM. 
n. Spring City Electrical Manufacturing Co. 
o. Thomas & Betts Corp. 
p. Woodhead Industries, Inc.; Daniel Woodhead Co. 

   
2.02 METAL CONDUIT AND TUBING   
 

A. Rigid Galvanized Steel Conduit:  ANSI C80.1 and UL 6.  
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

RACEWAYS AND BOXES        26 0533-5 

B. EMT and Fittings:  Hot galvanized steel O.D. with an organic corrosion-resistant I.D. 
coating. Listed to UL Safety Standard 797 and manufactured in accordance with ANSI 
C80.3. 

 
1. Fittings:  Compression type, NEMA FB1. 

 
C. FMC:  Zinc-coated steel.  

 
D. LFMC:  Flexible steel conduit with PVC jacket.   

 
E. Fittings:  NEMA FB 1; compatible with conduit/tubing materials. 

 
2.03 NONMETALLIC CONDUIT AND TUBING   
 

A. PVC:  NEMA TC 2, UL 651, Schedule 40 or 80.  
 

B. PVC Fittings:  NEMA TC 3; match to conduit or conduit/tubing type and material.  
 
2.04 METAL WIREWAYS  
 

A. Material:  Sheet metal sized and shaped as indicated.  
 

B. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as required 
for complete system.  

 
C. Select features, unless otherwise indicated, as required to complete wiring system and to 

comply with NFPA 70.    
 

D. Wireway Covers:  Screw-cover type.  
 

E. Finish:  Manufacturer's standard enamel finish. 
 
2.05 OUTLET AND DEVICE BOXES  
 

A. Sheet Metal Boxes:  NEMA OS 1, galvanized flat-rolled sheet steel.  
 

B. Cast-Metal Boxes:  NEMA FB 1, Type FD, cast box, deep type, with gasketed cover, and 
threaded hubs.   

 
C. Outlet Box Accessories:  Provide outlet box accessories as required for each installation, 

including corrosion-resistant screws, mounting brackets, wallboard hangers, extension rings, 
fixture studs, cable clamps, and metal straps for supporting outlet boxes which are 
compatible with outlet boxes being used and fulfilling requirements of individual wiring 
situations. 

 
D. Nonmetallic:   NEMA OS2. 

 
2.06 PULL AND JUNCTION BOXES  
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A. Small Sheet Metal Boxes:  NEMA OS 1, galvanized flat-rolled sheet steel. 

 
B. Sheet metal boxes over 12" in any dimension shall comply with the requirements of Article 

"Enclosures and Cabinets" of this Section. 
 

C. Boxes for Outdoor and Wet Locations:   Flat flanged, surface-mounted, UL listed as 
raintight, galvanized cast iron box and cover with neoprene gasket and stainless steel cover 
screws. 
 

2.07 BOX EXTENSIONS  
 

A. Prohibited on new construction. 
 

B. Where more than one box is needed to flush out installation, provide a large (i.e., 6" x 6") 
box to flush out the existing box and nipple over to a new box.  

 
2.8 ENCLOSURES AND CABINETS  

 
A. Hinged-Cover Enclosures:  NEMA 250, Type 1 in dry locations, and Type 4 in wet or damp 

locations, with continuous hinge cover and flush latch. 
 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard 
enamel. 

 
B. Cabinets:  NEMA 250, Type 1, galvanized steel box with removable interior panel and 

removable front, finished inside and out with manufacturer's standard enamel.  Hinged door 
in front cover with flush latch and concealed hinge.  Key latch to match panelboards.  
Include metal barriers to separate wiring of different systems and voltage, and include 
accessory feet where required for freestanding equipment. 

 
2.9 EXPANSION / DEFLECTION FITTINGS 

 
A. Provide an expansion/deflection fitting in each concealed or exposed electrical run crossing a 

building expansion joint.  Fittings shall be complete with bronze end couplings, neoprene 
sleeves, tinned copper braid integral bonding jumper and stainless steel bands.  
Expansion/deflection fittings shall be suitable for the size and type of conduit run they 
connect.  Bonding jumper shall comply with NEC and UL requirements.   

 
B. Expansion/deflection fitting shall accommodate the following movements without collapsing 

or fracturing the conduit and damaging the wires it contains: 
 

1. Axial expansion or contraction up to 3/4-inch. 
 

2. Angular misalignment of the axes of the conduits up to 30 degrees in all directions. 
 

3. Parallel misalignment of the axes of the conduits up to 3/4-inch in all directions. 
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C. Expansion/Deflection fitting shall be OZ/Gedney Type "DX" or approved equal by Crouse 
Hinds (Type XD). 

 
2.10 BUSHINGS 
 

A. Bushings for 1-inch conduit and smaller shall be self-extinguishing thermoplastic type - 
150C temperature rating.  

 
B. Bushings for 1-1/4" conduit and larger shall be malleable iron body with 150 degrees C 

insulating ring.  Insulating material shall be locked in place and non-removable.  
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Examine surfaces to receive raceways, boxes, enclosures, and cabinets for compliance with 
installation tolerances and other conditions affecting performance of raceway installation.  
Do not proceed with installation until unsatisfactory conditions have been corrected. 

 
3.02 RACEWAY AND BOX REQUIREMENTS 
 

A. Conduit Application Schedule: 
 

APPLICATION CONDUIT TYPE REMARKS 
In or under concrete slab PVC 

Exposed exterior locations. RGS Use threaded or rain-tight fittings. 

Damp/Wet interior locations. RGS Use threaded or rain-tight fittings. 

Exposed dry interior locations  EMT 
 Schedule 40 PVC is acceptable for 
concealing grounding electrode 
conductors. 

Exterior underground. PVC RGS Elbows/Sweeps 
Equipment connections in dry interior 
locations. 

FMC (e.g. Greenfield) 
Short lengths only (maximum 6 
feet). 

Equipment connections in wet interior 
locations. 

LFMC (e.g. Sealtite) 
  

Short lengths only (maximum 6 
feet). Use threaded or rain-tight 
fittings. 

Equipment connections in exterior 
locations. 

LFMC (e.g Sealtite) 
Short lengths only (maximum 6 
feet). Use threaded or rain-tight 
fittings. 

Concealed in dry wall construction. EMT, MC Cabling 

Concealed above suspended ceilings. EMT, MC Cabling 
  
  

Concealed in masonry walls. EMT   
 

B. General Requirements 
 
1. Aluminum conduit is prohibited. 
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2. All emergency and standby system wiring shall be installed in a dedicated conduit 

system clearly identified as “Emergency” or “Standby”. 
 

3. MC cable shall be permitted for emergency and standby system wiring where 
concealed above accessible ceilings and/or within drywall partitions in accordance 
with the requirements of this Section”. 
 

4. Conduits for exterior underground electric work shall be rigid steel, galvanized and 
sherardized, leaving the building and to points 5 feet beyond footings.  Beyond 5 
feet of building, underground conduits shall be non-metallic Schedule 40 PVC, Type 
II. 

 
5. Conduits shall slope from entrance equipment toward outside of building. 

 
C. Fittings: 

 
1. All fittings to match conduit material and to be suitable for the purpose intended.  

Join conduit with fittings designed and approved for the purpose and make joints 
tight. 

 
2. Provide UL listed compound filled sealing fittings for NEC-required locations, for 

conduits passing from interior to exterior, and at the interface of widely different 
space temperatures such as refrigeration or cold storage rooms where conduits pass 
from warm locations to cool locations, such as the boundaries of air conditioned 
spaces and non-conditioned air spaces.  For concealed conduits, install each fitting 
in a flush steel box with a blank cover plate having a finish similar to that of 
adjacent plates or surfaces. 

 
3. Provide expansion fittings with bonding jumpers where conduits cross expansion 

joints or where otherwise required to compensate for thermal expansion and con-
traction.  Provide expansion fittings in each straight uninterrupted run of surface-
mounted conduit, both horizontal and vertical, in excess of 200 feet. Distance 
between fittings shall not exceed 200 linear feet.  The Contractor shall refer to the 
Architectural Drawings for expansion joint locations. 

 
4. Fasten rigid steel conduit with threaded galvanized steel fittings, double locknuts, 

and insulated bushings.  Insulated bushings shall be OZ/Gedney type "B", or equal. 
 

5. Fasten EMT conduit with concrete-tight or rain-tight compression fittings made 
from zinc-plated steel.  Fittings using set screw or indentations as a means of 
attachment or made from cast "white metal" are prohibited.  All connectors shall 
have insulated throats. 

 
6. Fasten liquid-tight conduit with fittings incorporating a threaded ferrule, nylon 

sealing ring, and steel or malleable iron compression nut and body.  Furnish Crouse 
Hinds metallic liquid-tight fittings, or equal. 
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7. Fasten Flexible Metallic Conduit (FMC) with Thomas & Betts (T&B) "Tite-Bite" 
insulated connectors, or equal. 

 
8. Watertight fittings shall use a copper base anti-corrosive conductive compound.  

Provide watertight fittings for conduits in damp or wet locations, underground 
locations, and in floor slabs. 

 
D. Box Locations: 

 
1. Electrical boxes shall accommodate wire pulling, splices, taps, equipment 

connections and Code compliance. 
 

2. Coordinate access doors as required to provide access to boxes in hard ceilings and 
similar inaccessible areas. 

 
E. Outlet Boxes:  

 
1. Outlet boxes for dry interior locations and for concealed work shall be zinc-coated 

or cadmium-plated sheet steel boxes suitable for the service and type outlet.   
 

2. Boxes and conduit fittings for damp or wet locations and exposed locations subject 
to damage shall be NEMA 4 cast-aluminum, cast steel or cast iron type with 
gasketed cover plates and threaded hubs for conduit entrance. 
 

3. Extra large boxes shall be provided in accordance with the National Electrical Code 
where necessary to prevent crowding of wire in the box.   
 

4. Plastic boxes and cast "white metal" boxes classified as NEMA 4 will not be 
acceptable. 

 
5. Outlet boxes in unplastered brick or block walls shall be provided with deep square-

cut device covers.  They shall be set so that the brick or block can be cut and fitted 
closely to the cover opening and so that the standard wall plate will cover the joint 
between the brick or block and the box. 

 
6. All outlet boxes used for supporting fixtures shall be furnished with malleable iron 

fixture studs of "no-bolt" type secured by locknut.   
 

7. Provide support for boxes occurring in suspended ceilings.  Outlets in ceilings 
directly on bottom of joists shall be supported independent of ceiling construction.  
Outlets in suspended ceilings shall not be supported from ceiling construction. 

 
8. All boxes, whether outlet, junction, pull, or equipment, shall be furnished with 

appropriate covers. 
 

9. No sectionalized boxes shall be used. 
 

10. Back-to-back outlet boxes are not permitted.  Separate boxes a minimum of 6" in 
standard walls and a minimum of 2 feet in acoustical walls. 
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11. Provide factory-made knockout closures for unused openings in outlet boxes. 

 
12. Provide blank coverplates for all unused boxes. 

 
13. For multiple device installations, provide multi-gang boxes.  Sectional boxes are not 

permitted.  Provide barrier separation of different voltage conductors in the same 
box. 

 
14. Thoroughly coordinate mounting heights of boxes with casework and backsplash 

heights. 
 

15. Provide recessed outlet boxes in finished areas, supported from interior partition 
studs.  Supports are to be stamped steel stud bridges for hollow stud walls and 
adjustable steel channel fasteners for flush ceiling outlet boxes. 

 
16. Provide back supports for boxes in metal stud walls. 

 
F. Junction and Pull Boxes: 

 
1. Junction and pull boxes shall be furnished and installed as shown or where required 

to facilitate pulling of wires or cables.  Such boxes shall be installed in accessible 
locations.  All boxes for concealed work shall be constructed of 12 gauge USS 
galvanized sheet steel minimum, unless otherwise specified or indicated and 
provided with mounting brackets and flat screw covers secured in position by round 
head brass or stainless steel 300 grade machine screws.  Boxes for exterior work 
shall be cast aluminum or galvanized cast iron type with threaded hubs unless 
otherwise directed.  Gasketed cover plates shall be furnished for outdoor installation. 
  
 

2. Wherever possible, locate pull and junction boxes above accessible ceilings in 
finished areas. 

 
3. Pull or junction boxes shall be supported independently of conduit. 

 
3.03 INSTALLATION OF RACEWAYS  

 
A. Install raceways, boxes, enclosures, and cabinets as indicated, according to manufacturer's 

written instructions.  
 

B. Furnish and install a separate and independent raceway system as shown on the Drawings for 
each of the various wiring systems including, but not limited to, the following: 
 
 Communications System  
 Control Wiring  
 Fire Alarm System  
 Lighting  
 Power 120/208 volt 
 Power 277/480 volt 
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C. All raceway systems shall be completely wired as specified herein, shown on drawings 

and/or required for satisfactory operation of the various systems. 
 

D. Raceways, generally, shall be concealed conduit as specified herein.  Where wiring troughs 
are required or used to facilitate the wiring installation, they shall be equal to Square D 
Company's Square-Duct and fittings, with hinged cover arranged for total removal, all 
finished in baked enamel and all components U/L listed. The gutters shall be of ample size to 
accommodate conductors therein and as required by the NEC. 

 
E. Support all conduit not embedded in concrete or masonry such that strain is not transmitted 

to outlet boxes and pull/junction boxes, etc.  Supports to be sufficiently rigid to prevent 
distortion of conduits during wire pulling.   

 
F. Minimum Raceway Size:  

 
1.  3/4-inch trade size (DN21) 

 
G. Conceal conduit and EMT, unless otherwise indicated, within finished walls, ceilings, and 

floors.  
 

H. Electrical Metallic Tubing (EMT) shall be used for the following unless otherwise indicated: 
  

 
1. Branch circuits and feeders for lighting, receptacles, and power concealed in: 

 
a. Dry wall construction. 
b. Hard ceilings, e.g. gypsum, etc. 
c. Masonry walls. 

 
2. Exposed in equipment room areas as needed to serve fixed equipment.  

 
3. Circuits for communication and signaling concealed in: 

 
a. Dry wall construction. 
b. Hard ceilings, e.g. gypsum, etc…  

 
I. Rigid Galvanized Steel Conduit (RGS) shall be used for the following, unless otherwise 

indicated:  
 

1. Branch circuits and feeders for lighting, receptacle and power, installed exposed in 
areas subject to physical damage.  

 
2. Circuits for communication and signaling exposed in areas subject to physical 

damage.  
 

J. Communications, ATC (Automatic Temperature Control), and Fire Alarm system wiring 
shall be installed in raceways within partitions, terminated 8" above ceiling.  

 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

RACEWAYS AND BOXES        26 0533-12 

K. Wiring above ceiling shall be plenum rated cable, where required by Code. 
 

L. Wiring installed concealed above hard ceilings and exposed in areas with no ceilings shall be 
installed in conduit. 
 

M. Conduit shall be run concealed wherever possible, within walls, ceilings, or floors, unless 
otherwise indicated or specified. Where exposed conduits runs are shown or required, they 
shall be run parallel to building construction and shall be suitably supported at required 
intervals. 

 
N. Conduit may be run exposed in Mechanical Equipment rooms, Electrical rooms, and where 

necessary in Storage rooms and unfinished areas.  Where conduit is run exposed, it shall be 
run as close as possible to walls and ceilings and shall not interfere with equipment, 
ductwork and piping.   

 
O. Keep raceways at least 12 inches (300 mm) away from parallel runs of flues, steam or 

hot-water pipes and other hot surfaces above 77 degrees F.  Install horizontal raceway runs 
above water and steam piping.  

 
P. Install raceways level and square and at proper elevations.  Provide adequate headroom.  

 
Q. Complete raceway installation before starting conductor installation.  

 
R. Support raceways as specified in Division 26 Section "Hangers and Supports".  Arrange 

supports to prevent misalignment during wiring installation. 
 

S. Use capped bushings or "push-penny" plugs to prevent foreign matter from entering the 
conduit system during construction.  Clean and plug or cap all conduits left empty for future 
use.   

 
T. Protect stub-ups from damage where conduits rise through floor slabs.  Arrange so curved 

portion of bends is not visible above the finished slab.  Conduit stub-ups and stub-downs 
shall be arranged in a neat and orderly manner and shall emerge at right angles to floors or 
ceilings.   
 

U. Make bends and offsets so the inside diameter is not reduced.  Keep legs of bends in the 
same plane and straight legs of offsets parallel, unless otherwise indicated.  

 
V. Use raceway fittings compatible with raceways and suitable for use and location.  For 

intermediate steel conduit, use threaded rigid steel conduit fittings, unless otherwise 
indicated. 

 
W. Run concealed raceways, with a minimum of bends, in the shortest practical distance 

considering the type of building construction and obstructions, unless otherwise indicated. 
 

X. Install exposed raceways parallel to or at right angles to nearby surfaces or structural 
members, and follow the surface contours as much as practical.  

 
Y. Run parallel or banked raceways together, on common supports where practical.  
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Z. Make bends in parallel or banked runs from same centerline to make bends parallel. Use 

factory elbows only where elbows can be installed parallel; otherwise, provide field bends 
for parallel raceways.  

 
AA. Join raceways with fittings designed and approved for the purpose and make joints tight.  

 
1. Make raceway terminations tight.  Use bonding bushings or wedges at connections 

subject to vibration.  Use bonding jumpers where joints cannot be made tight.  
 

2. Use insulating bushings to protect conductors.  
 

BB. Tighten set screws of threadless fittings with suitable tools.  
 

CC. Install pull wires in empty raceways.  Use 14 AWG zinc-coated steel or monofilament plastic 
line with not less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of 
slack at each end of the pull wire.  

 
DD. Stub-up Connections:  Extend conduits through concrete floor for connection to freestanding 

equipment.  Install with an adjustable top or coupling threaded inside for plugs set flush with 
the finished floor.  Extend conductors to equipment with rigid steel conduit; FMC may be 
used 6 inches (150 mm) above the floor.  Install screwdriver-operated, threaded flush plugs 
flush with floor for future equipment connections.  

 
EE. Lubricants for pulling wires shall be approved for use with the types of wire and conduit 

installed.  
 

FF. Use conduit hubs or sealing lock nuts to fasten conduit to boxes in damp and wet locations.  
 

GG. Install no more than equivalent of three 90 bends between boxes.  Use conduit bodies to 
make sharp changes in direction, as around beams.  Use factory elbows for bends in metal 
conduit larger than 2 inches (50 mm) in size.  

 
HH. Avoid moisture traps; provide junction box with drain fittings at low points in conduit 

system.  
 

II. Die-cast fittings of pot metal will not be accepted.   
 

JJ. Conduits shall be free of any burrs, foreign objects, and water prior to conduit installation. 
 

KK. Conduit placed against concrete or masonry above ground shall be fastened to the concrete 
or masonry with pipe straps or one screw clamp attached to the concrete by means of 
expansion screw anchors and screws.  "Caddy Clip" type hangers or straps will be permitted 
only in non-exposed areas and restricted to 3/4" conduit.  

 
LL. Where conduits turn up out of concrete slabs and are not concealed by wall construction, 

bends shall be carefully made so that no portion of the radius is above the floor. 
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MM. Rigid conduit or Electrical Metallic Tubing (EMT) shall not be strapped or fastened to 
equipment subject to vibration or mounted on shock-absorbing bases.  

 
NN. Conduit shall be installed in such manner as to insure against the collection of trapped 

condensation, and runs of conduit shall be without traps wherever possible.  Drill 1/8" 
diameter weep holes where necessary.  

 
OO. Conduits run to and from cabinets shall be run neatly, in accurate manner and shall emerge 

from the floors and ceilings at right angles thereto.  
 

PP. Exposed conduit installed on or adjacent to ventilating ducts shall be installed after the ducts 
are in place, and shall be run from ceiling or wall junction boxes in such manner as to retain 
accessibility to junction box covers and to permit future removal or replacement of ducts.  

 
QQ. Conduits and other electrical items shall not be fastened to, or supported from ventilating 

ducts but shall be separately supported.  The method of supporting and details of the 
supporting members shall be reviewed by the Owner's Representative.  In no case shall 
screws penetrate the sheet metal of the ducts.   

 
RR. Exposed conduit run on surface shall be supported according to Code and within three feet of 

each outlet, junction box, or cabinet, by galvanized malleable conduit clamps and clamp 
backs.  Suspended conduits shall be supported every five feet by conduit hangers and round 
rods, or where two or more conduits are run parallel, by trapeze hangers suitably braced to 
prevent swaying. 

 
SS. Screws for all exposed work shall be stainless steel, unless otherwise noted.   

 
TT. Zinc coated galvanized steel screws may be used for interior dry locations only.  

 
UU. No running threads shall be cut or used.  

 
VV. Conduits which are installed at this time and left empty for future use and which are five feet 

or more in length, including all telephone and communication conduits shall have a non-
ferrous, 600 lb. tensile strength drag line left in place for future use.  All empty conduits 
including conduit stubs shall be tagged at all exposed ends with tags identifying the location 
of the end of the conduit.  
 

3.04 INSTALLATION OF BOXES  
 

A. Provide grounding connections for raceway, boxes, and components as indicated and 
instructed by manufacturer.  Tighten connectors and terminals, including screws and bolts, 
according to equipment manufacturer's published torque-tightening values for equipment 
connectors.    

 
B. Provide junction boxes, pull boxes, cable support boxes, and wireways as required for proper 

installation of the electrical work.  Covers shall be accessible.  Small junction boxes shall be 
similar to outlet boxes.  
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C. Pull boxes, cable support boxes, and large junction boxes for indoor use shall be made of 
Code gauge steel or no less than 12 gauge.  Covers shall be held in place with zinc-coated 
galvanized steel screws.  Paint interior and exterior surfaces with rust-inhibitive paint.  (Pull 
boxes and covers shall be hot-dipped galvanized.)  

 
D. Boxes located outdoors and in damp or wet locations shall be cast metal or alloy, fitted with 

screw-fastened covers and gaskets, and with threaded conduit connections.  Fasteners shall 
be stainless steel.  

 
E. Pull boxes shall be installed at all necessary points to facilitate pulling of wires and to 

prevent injury to the insulation or other damage that might result from pulling resistance or 
for other reasons necessary for proper installation.  Pull box locations shall be approved by 
the Owner's representative prior to installation.  

 
F. Where boxes are used in connection with exposed conduit, plain covers attached to the box 

with a suitable number of countersunk flat head machine screws shall be used.  
 

G. Pull boxes with barriers shall have a single cover plate and the barriers shall be of the same 
gauge as the pull box.   

 
H. Exposed pull boxes will not be permitted in finished spaces.  

 
I. Location of pull boxes shall be coordinated with piping, ductwork, and other  equipment so 

as to permit sufficient clearance for maintenance and access.  
 

J. Pull boxes recessed in walls or partitions shall be provided with flanged type covers.  
 

K. Outlet boxes and covers shall be of proper Code size for the number of wires and/or conduits 
passing through or terminating therein, but in no case shall any box be less than 4" square.   

 
L. Outlet boxes for switches shall be of the gang type.  

 
M. Each circuit in each pullbox shall be marked with a tag guide denoting panels to which they 

connect.  
 

N. Boxes shall be separated to prevent sound transmission.  Back-to-back boxes shall not be 
used.  

 
O. Outlet boxes shall be provided with suitable plaster rings and covers or plates.  

 
P. Unused knockout holes shall remain closed and those opened by error shall be closed with 

approved factory-made knock-out seals.  
 

Q. Outlet boxes installed in plenum ceilings shall be in accordance with applicable codes.  
 

R. Outlet boxes shall be installed true and plumb so that the covers or plates will be level and at 
uniform elevations for the types of outlets contained.   
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S. Outlet boxes for toggle switches at doorways shall be located at the strike side of the door as 
finally hung.  

 
T. Outlet box locations as indicated shall be considered to be approximate only.  Determine 

exact locations from architectural details or from field instructions and coordinate outlet box 
locations with the work of other trades.   

 
U. Install junction and pull boxes to be accessible.   

 
V. Locations of junction and pull boxes requiring access panels shall be reviewed by the 

Owner's Representative. 
 
W. Install hinged-cover enclosures and cabinets plumb.  Support at each corner at minimum. 

 
3.05 INSTALLATION OF TERMINATIONS  
 

A. Where raceways are terminated with lock nuts and bushings, align the raceway to enter 
squarely, and install the lock nuts with dished part against the box.  Where terminations 
cannot be made secure with one lock nut, use two lock nuts, one inside and one outside of 
the box.  

 
B. Where terminating in threaded hubs, screw the raceway or fitting tight into the hub so the 

end bears against the wire protection shoulder.  Where chase nipples are used, align the 
raceway so the coupling is square to the box, and tighten the chase nipple so no threads are 
exposed.  

 
C. Open ends shall be capped with approved manufactured conduit seals as soon as installed 

and kept capped until ready to pull in conductors.  
 

D. Where conductors enter a raceway, cabinet, pull box, and junction box, the conductors shall 
be protected by an insulated bushing providing a smoothly rounded surface.  

 
E. Double lock nuts shall be used at termination of rigid conduit in knock-out openings.  

 
F. Ends of conduits shall be equipped with insulating bushings for 1" and smaller, and insulated 

metallic bushings for 1-1/4" and larger.  Ends of conduit shall be temporarily capped prior to 
installation and during construction to exclude foreign material.   

 
3.06 FLEXIBLE CONNECTIONS  
 

A. Provide Flexible Metal Conduit (FMC), e.g. Greenfield, in short lengths (maximum 6 feet) 
for the connection of lighting fixtures, and any vibrating equipment in dry interior locations. 
 The flexible connections to recessed fixtures and equipment shall be sufficient slack to 
permit removal of fixture. 

 
B. Provide Liquidtight Flexible Metal Conduit (LFMC), e.g. Sealtite, in short lengths 

(maximum 6 feet) for the connection of exterior equipment, motors and equipment in damp 
or wet locations as defined in Division 26 Section “Common Work Results for Electrical”. 
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C. Grounding conductors with green colored insulation shall be extended through all flexible 
connections including fixture "whips", and fastened to terminals within the first junction 
boxes on either side of the flexible length.  

 
D. Flexible connections shall be sized per the Contract Drawings, or as required in accordance 

with Code; the more stringent requirement shall apply. 
 
3.07 PROTECTION  
 

A. Provide final protection and maintain conditions, in a manner acceptable to Manufacturer 
and Installer that ensure coatings, finishes, and cabinets are without damage or deterioration 
at the time of Substantial Completion.  
 

B. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.  
 

C. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
manufacturer.  

 
D. Steel conduit:  Conduit that shows corrosion within the guarantee period shall be replaced. 

 
3.08 CLEANING  
 

A. On completion of installation, including outlet fittings and devices, inspect exposed finish.  
Remove burrs, dirt, and construction debris and repair damaged finish, including chips, 
scratches, and abrasions.  

 
B. After conduits and accessories have been installed, and concreting operations completed, 

conduit runs shall be satisfactorily cleared of obstructions and foreign matter.  Defects which 
might damage cable upon installation shall be corrected. Where new conduits installed are 
connected to existing conduits, the entire run to the nearest box or other termination point 
shall be cleaned. 

 
 

END OF SECTION 
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SECTION 260534 – SURFACE METAL RACEWAY 
 
PART 1  GENERAL 

 
1.01 RELATED DOCUMENTS 

 
A. Drawings and General Provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.02 SCOPE 
 

A. This specification covers a surface metal raceway systems used for branch circuit wiring or 
data network, voice, video and other low-voltage wiring. The metal raceway systems shall 
consist of raceway, appropriate fittings and device boxes to complete installation per the 
Electrical Drawings. 
 

B. In finished spaces, where conduit cannot be concealed and/or routed through existing walls, 
surface metal raceway shall be used.  This applies to devices and equipment under Division 
23 (e.g. thermostats, humidistats, control wiring, etc…), Division 26 (e.g. receptacles, 
switches, branch circuit wiring, etc…), Division 27 (data/voice outlets, communications 
cabling, etc…), and Division 28 (e.g. security devices, fire alarm devices, cabling, etc…) 

 
C. The contractor shall thoroughly review the complete set of architectural drawings to 

determine existing wall types and locations. 
 

1.03 CLASSIFICATION AND USE 
 

A. Surface metal raceway is to be utilized in dry interior locations only as covered in Article 
386 of the National Electrical Code, as adopted by the National Fire Protection Association 
and as approved by the American National Standards Institute. Surface metal raceway 
systems shall be listed by Underwriters Laboratories under File Nos. E4376 Guide RJBT and 
E41751 Guide RJPR. 

 
1.04 SUBMITTALS 

 
A. Shop Drawings: Submit drawings for approval showing the complete layout of all products 

that make up the complete system for each floor prior to installation with raceway lengths, 
device type (power, voice video, data), locations and circuits identified. 
 

B. As-Built Drawings: If variations from approved shop drawings occur during the installation 
of the systems, final As-Built Drawings shall be submitted for each floor that has been 
altered. 

 
C. Submittals shall include catalog cuts of mounting devices, material sections, accessories, 

internal area descriptions, and wiring capacity charts.  Submit sample of finish colors for 
final selection and approval. 

 
PART 2 PRODUCTS 
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2.01 MANUFACTURERS 
 

A. The surface metal raceway system specified herein for branch circuit wiring or data network, 
voice, video and other low-voltage wiring shall be manufactured by The Wiremold 
Company, Hubbell, or Steel City. Systems of other manufacturers may be considered equal 
if, in the opinion, and the written approval of the Engineer, they meet all the performance 
standards specified herein. 

 
2.02 MATERIALS 

 
A. The raceway and all system components must be UL Listed. They shall be manufactured of 

steel; zinc plated, galvanized and/or finished in ivory ScuffCoat™ (a polyester topcoat over 
ivory base) and shall be suitable for field repainting to match surroundings. 
 

2.03 SINGLE-CHANNEL SURFACE METAL RACEWAY - POWER 
 

A. Description:  The raceway shall be a one-piece design with a base and cover factory 
assembled.  Nominal raceway dimensions shall be 3/4" wide by 21/32" deep, with an 
approximate cross-sectional area of 0.30 square inches.  The raceway base and cover shall 
have an approximate thickness of 0.040".  The raceway shall be available in five and ten foot 
lengths. 
 

B. Fittings:  A full complement of fittings must be available including but not limited to 
mounting clips and straps, couplings, flat, internal and external elbows, cover clips, tees, 
entrance fittings, conduit connectors and bushings.  The covers shall be painted with an 
enamel finish, ivory in color to match the raceway.  They shall overlap the raceway to hide 
uneven cuts.  All fittings shall be supplied with a base where applicable.  A transition fitting 
shall be available to adapt to other raceways. 
 

C. Device Boxes: 
 
1. Device boxes shall be available for mounting standard devices and faceplates. A 

device box shall be available in single- and multiple-gang configurations, up to six-
gang. Single-gang boxes shall allow for snap-on and fastener application.  Minimum 
depth shall be 2-1/4".   
 

2. Provide extra deep boxes (nominal 4” depth) where required to accommodate large 
devices. 

 
3. Extension boxes shall be available to adapt to existing standard flush switch and 

receptacle boxes.   
 
4. Round fixture and extension boxes shall be available to mount fixtures and other 

devices with mounting centers of 1-15/32", 1-5/8", 1-23/32", 1-27/32", 2-3/4", 3-
1/2" and 4-1/16" diameters.  Round fixture and extension boxes shall be available in 
depths ranging from 0.47" to 1.00" and in diameters of 3.00", 4.75", 5.50" and 
6.38".  

 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

SURFACE METAL RACEWAY       26 0534-3 

5. All device and fixture box covers shall be painted with an enamel finish, ivory in 
color to match the raceway cover. 

 
D. Basis of Design:  Wiremold V700 Series raceway with 5700 Series device boxes. 

 
2.04 SINGLE-CHANNEL SURFACE METAL RACEWAY - COMMUNICATIONS  

 
A. Description:  The raceway shall be a two-piece design with a base and cover factory 

assembled.  Nominal raceway dimensions shall be 1-9/32" wide by 3/4" deep with an 
approximate cross sectional area of 0.80 square inches.  The raceway base and cover shall 
have an approximate thickness of 0.040" and 0.025", respectively.  The raceway shall be 
available in 5' lengths. 
 

B. Fittings:  A full complement of fittings must be available including but not limited to 
mounting clips and straps, couplings, flat, internal and external elbows, cover clips, tees, 
entrance fittings, conduit connectors and bushings.  The covers shall be painted with an 
enamel finish, ivory in color to match the raceway.  They shall overlap the raceway to hide 
uneven cuts.  All fittings shall be supplied with a base where applicable.  A transition fitting 
shall be available to adapt to other raceways. 
 

C. Device Boxes:  
 
1. Device boxes shall be available for mounting standard devices and faceplates. A 

device box shall be available in single-gang and two-gang configurations.  Minimum 
depth shall be 1-3/4". 
 

2. Provide extra deep boxes (nominal 4” depth) where required to accommodate larger 
devices, e.g. fire alarm notification devices. 
 

3. Device boxes shall function as an extension box by removal of a rectangular 
knockout in the base. 

 
4. All device and fixture box covers shall be painted with an enamel finish, ivory in 

color to match the raceway cover. 
 

D. Communication Devices and Accessories: 
 
1. The raceway manufacturer will provide a complete line of connectivity outlets and 

modular inserts for UTP/STP, Fiber Optic, Coaxial and other cabling types with face 
plates and bezels to facilitate mounting. 

 
2. A complete line of preprinted station and port identification labels, snap-in icon 

buttons as well as write-on station identification labels shall be available. 
 

E. Basis of Design:  Wiremold 2000 Series raceway with 2000 Series device boxes. 
 

PART 3 EXECUTION 
 

3.01 INSTALLATION 
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A. Prior to and during installation, refer to system layout or approval drawings containing all 

elements of the system.  Installer shall comply with detailed manufacturer's instruction sheets 
which accompany system components as well as complete system instruction sheets, 
whichever is applicable. 

 
B. Mechanical Security:   All raceway systems shall be mechanically continuous and connected 

to all electrical outlets, boxes, device mounting brackets, and cabinets, also in accordance 
with manufacturer's installation sheets. 

 
C. Electrical Security:  All metal raceway shall be electrically continuous and bonded in 

accordance with the National Electrical Code for proper grounding. 
 

D. Raceway Support:   Raceway shall be securely supported at intervals not exceeding 10 feet 
or in accordance with manufacturer's installation sheets. 

 
E. Completeness:   All raceway systems shall be installed complete, including insulating 

bushings and inserts, appropriate fittings, and mounting hardware.  All unused raceway 
openings shall be closed.  All fittings shall be furnished by the raceway manufacturer. 

 
F. Provide grounding per the National Electrical Code and Local Codes.  Maintain grounding 

continuity between raceway components to provide a continuous grounding path. 
 

G. All surface metal raceways shall be installed parallel with and perpendicular to the structure. 
 All exposed edges where field cut, shall be coated by the Contractor to prevent corrosion, 
and field-painted to match surface raceway finish. 

 
H. Field cut straight cover sections between specific device covers. 

 
I. Use flat-head screws to fasten channel to surfaces.  Mount plumb and level.  Channels shall 

be secured at least every four feet (1220mm) with two-hole straps. 
 

J. Use suitable insulating bushings and inserts at connections to outlets and corner fittings. 
 

K. Fastener Option: Use clips and straps suitable for the purpose. 
 

L. Raceway surfaces damaged during installation shall be touched up with raceway 
manufacturer's matching paint. 

 
M. Provide UL-approved expansion fittings, complete with grounding jumpers, where raceways 

cross building expansion joints. 
 

N. Allow a minimum of 6-inches (152 mm) clearance from heat sources. 
 

O. Surface raceways shall be visually seamless, without gaps between sections.  Gaps exceeding 
the width of 1/16-inch shall be corrected to reduce width of gap. 

 
P. Cut ceiling tiles tight to surface raceway, within a ¼-inch tolerance.  Ceiling tile not cut tight 

to raceway shall be replaced at Contractor's expense. 
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Q. Provide manufacturer's touch-up paint.  Paint all screws and scratches to match surface 

raceway. 
 
3.02 REMODELING WORK 
 

A. Surface metal raceway shall only be utilized where devices and/or wiring cannot be 
concealed in existing walls, unless otherwise indicated on the Contract Documents. 

 
1. New devices installed in existing metal stud/GWB walls shall be cut in with 

conduit/wiring concealed within the wall. 
 
2. New devices installed on existing CMU walls, where devices cannot be concealed, 

shall be installed in surface-mounted device boxes as specified in this section served 
by surface metal raceway as specified in this Section. 

 
B. Exposed wiring on existing walls in finished areas, such as classrooms, offices, corridors, 

toilets, etc., shall be installed in surface metal raceways.  The exposed raceways shall be run 
in corners, beneath chalk and tackboard frames, adjacent to door trims, and in other ways to 
be as inconspicuous as possible, even when requiring additional lengths. 

 
C. All exposed raceways shall be painted to match adjacent surface(s) unless otherwise directed 

by the Architect. 
 
D. All exposed raceways shall be installed in a manner approved by the Architect/Engineer.  

 
E. The exposed runs shall not be across an open wall surface. 

 
F. Horizontal runs of raceways shall be kept to an absolute minimum.  Exposed raceway shall 

be run vertically into ceiling spaces above and below. 
 

END OF SECTION 
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SECTION 26 0535 
 

MISCELLANEOUS RACEWAY SYSTEMS 
 
PART 1  GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and General Provisions of the contract, including general and supplementary 
conditions of Division 01, specification sections apply to this section. 

 
1.02 SECTION INCLUDES 
 

A. Communications raceway system. 
 

B. Audio/Video raceway system. 
 

C. Security raceway system. 
 
1.03 DESCRIPTION OF SYSTEM 
 

A. Provide raceways and boxes to form empty raceway systems. 
 

B. Equipment and wiring will be installed under separate contract by Owner's Special System 
Contractors. 
 

PART 2 PRODUCTS 
 
2.01 CONDUIT:   

 
A. Minimum size 1" unless noted.  Refer to Division 26 “Raceways and Boxes”. 

 
2.02 SURFACE RACEWAYS:   

 
A. Refer to Division 26 Section, “Surface Metal Raceway”. 

 
2.03 BACKBOARDS:   

 
A. 3/4 inch (19.1 mm) weatherproof plywood, with fire retardant paint.  One 4' x 8' piece per 

location, unless otherwise shown on drawings. 
 
2.04 OUTLET BOXES:   

 
A. 4-11/16" x 2-7/8" deep (119 mm x 54 mm) square with single or two (2) gang raised cover in 

gypsum wallboard walls, or 3-1/2" (84 mm) deep single or multiple gang masonry in 
masonry walls.  Provide single or multiple gang boxes as shown on Drawings.  Refer to 
Division 26 Section, “Raceways and Boxes”. 

 
2.05 PULL AND JUNCTION BOXES:   
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A. Refer to Division 26 Section, “Raceways and Boxes”. 
 
2.06 COVER PLATES:   

 
A. To match other device plates.  Refer to Division 26 Section, “Wiring Devices”. 

 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. Provide all raceway components, as required, for complete system.  Extend conduits and/or 
surface raceways to nearest accessible ceiling space. 
 

B. Each run of conduit shall contain not more than two 90 degree bends and no run shall exceed 
100 ft. in length. Minimum radii for bends:  9-1/2" for 3/4" conduit, 10-1/2" for 1" conduit, 
and a minimum of ten times the trade size diameter bends for larger sizes. Do NOT use 
conduit fittings in lieu of bends. 

 
C. Provide bushed fittings on all conduit terminations. 

 
D. Provide pullboxes in conduit runs exceeding 100 feet (30 m) in length, and in runs with more 

than two right angle bends. Do NOT use conduit fittings in lieu of bends. 
 

E. Identify all cabinets, and pull and junction boxes as to system usage. 
 

F. Provide nylon pull cord in each conduit run. 
 

G. Provide identification tags on all conduit runs. 
 

H. Provide cover plates on all outlet boxes. 
 

I. Coordinate all work with Owner and Division 27 Contractor. 
 

J. Provide underground conduit to property line for utility service entrance.  Verify exact 
location with serving utility.  Refer to Drawings for details. 

 
 END OF SECTION 
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SECTION 26 0553 
 

ELECTRICAL IDENTIFICATION 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes electrical identification materials and devices required to comply with 
ANSI C2, NFPA 70, OSHA standards, and authorities having jurisdiction. 

 
B. This section includes labeling of all terminations and related subsystems; including, but not 

limited to, nameplates, stenciling, wire and cable markers, labeling and identification of 
cables, equipment and other products. 

 
1.03 SUBMITTALS 
 

A. Product Data:  For each electrical identification product indicated. 
 

B. Schedule of Nomenclature:  An index of electrical equipment and system components used 
in identification signs and labels.  Provide a schedule of nameplates and stenciling. 

 
1.04 QUALITY ASSURANCE 
 

A. Comply with ANSI C2. 
 

B. Comply with NFPA 70. 
 

C. Comply with ANSI A13.1 and NFPA 70 for color-coding. 
 

D. Comply with applicable EIA/TIA Standards. 
 

E. Comply with OSHA Standards. 
 
1.05 DEFINITIONS 
 

A. Emergency systems include, but are not limited to, generator circuits and systems, fire alarm 
systems, exit sign circuits, emergency lighting circuits, etc. 
 

PART 2 PRODUCTS 
 
2.01 RACEWAY AND CABLE LABELS 
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A. Comply with ANSI A13.1, Table 3, for minimum size of letters for legend and for minimum 
length of color field for each raceway and cable size. 

 
1. Color:  Black letters on orange field. 

 
2. Legend:  Indicates voltage and service. 

 
B. Adhesive Labels:  Preprinted, flexible, self-adhesive vinyl with legend, overlaminated with a 

clear, weather- and chemical-resistant coating. 
 

C. Pretensioned, Wraparound Plastic Sleeves:  Flexible, preprinted, color-coded, acrylic band 
sized to suit the diameter of the line it identifies and arranged to stay in place by 
pretensioned gripping action when placed in position. 

 
D. Colored Adhesive Tape:  Self-adhesive vinyl tape not less than 3 mils thick by 3/4 inch wide, 

in appropriate colors for system voltage and phase. 
 

E. Tape Markers:  Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted 
numbers and letters. 

 
F. Aluminum, Wraparound Marker Bands:  Bands cut from 0.014-inch- (0.4-mm-) thick 

aluminum sheet, with stamped or embossed legend, and fitted with slots or ears for 
permanently securing around wire or cable jacket or around groups of conductors. 

 
G. Plasticized Card-Stock Tags:  Vinyl cloth with preprinted and field-printed legends.  Orange 

background, unless otherwise indicated, with eyelet for fastener. 
 

H. Aluminum-Faced, Card-Stock Tags:  Weather-resistant, 18-point minimum card stock faced 
on both sides with embossable aluminum sheet, 0.002 inch (0.05 mm) thick, laminated with 
moisture-resistant acrylic adhesive, punched for fasteners, and preprinted with legends to suit 
each application. 

 
2.02 WIRING DEVICE FACEPLATE LABELS 

 
A. Adhesive Labels:   

 
1. Thermal transfer printable, clear polyester material with glossy finish, 1/2" high, 

width as required.  Printed lettering shall be 1/4" high black text. 
 

2. Labels shall be backed with permanent acrylic adhesive and shall exhibit good 
adhesion to many metal and other types of surfaces, including textured surfaces and 
low surface energy plastics.   
 

3. Labels shall be resistant to humidity, temperature and UV light. 
 

4. Labels shall meet requirements of UL 969 Labeling and Marking Standard and shall 
be RoHS compliant. 

 
5. Provide Brady B-432 Series, or approved equal by acceptable manufacturer. 
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B. Factory Labeled Faceplates: 

 
1. Faceplates for devices on emergency and standby circuits shall be factory-engraved 

to read “EMERGENCY”.   Lettering shall be 1/4" high and filled with red paint. 
 

2.03 NAMEPLATES AND SIGNS 
 

A. Safety Signs: Comply with 29 CFR, Chapter XVII, Part 1910.45. 
 
B. General Nameplate Requirements: 

 
1. Use colors prescribed by ANSI A13.1, NFPA 70 and as follows: 

 
a. Normal Power System: White lettering on black background. 
b. Emergency Power System: White lettering on red background, unless 

otherwise required by the Authority Having Jurisdiction (AHJ). 
 

2. Backed with adhesive material formulated for the type of surface, intended use and 
installed location. 

 
C. Nameplates for Dry, Interior Locations: 

 
1. Engraving stock, melamine 3-layer plastic laminate. 

 
2. Minimum 1/16-inch (1.6-mm) thick for signs up to 20 sq. inches (129 sq. cm) 

 
3. Minimum 1/8-inch (3.2-mm) thick for signs larger than 20 sq. inches. 

 
D. Nameplates for Damp/Wet Interior and Exterior Locations: 

 
1. Weather-resistant, non-fading, pre-printed, cellulose-acetate butyrate. 

 
2. Minimum 1/8-inch thick with 0.0396-inch (1-mm) galvanized steel backing. 

 
E. Refer to Contract Drawings for typical nameplate details. 
 
F. Refer to Paragraph "Equipment Identification Labels" under Part 3 of this Section for 

installation requirements. 
 

2.04 MISCELLANEOUS IDENTIFICATION PRODUCTS 
 

A. Cable Ties:  Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable 
ties. 

 
1. Minimum Width:  3/16 inch (5 mm). 

 
2. Tensile Strength:  50 lb (22.3 kg) minimum. 
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3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
 

4. Color:  According to color-coding. 
 

B. Paint:  Formulated for the type of surface and intended use. 
 

1. Primer for Galvanized Metal:  Single-component acrylic formulated for galvanized 
surfaces. 

 
2. Primer for Concrete Masonry Units:  Heavy-duty-resin block filler. 

 
3. Primer for Concrete:  Clear, alkali-resistant, binder-type sealer. 

 
4. Enamel:  Silicone-alkyd or alkyd urethane as recommended by primer manufacturer. 

 
PART 3         EXECUTION 
 
3.01 INSTALLATION 
 

A. General: 
 

1. Where mixed voltages are used in one building (e.g., 480 volts, 208 volts), each 
piece of equipment, including but not limited to, panelboard(s), transformer(s), 
safety switches, outlet/pull/junction boxes, etc., on each system must be labeled for 
voltage in addition to other requirements listed herein. 

 
2. All branch circuit panelboards must be identified with the same designation used in 

the circuit directory in the source serving the same. 
 

3. Before attaching labels, clean all surfaces with the label manufacturer's 
recommended cleaning agent. 

 
4. Install all labels firmly, as recommended by the label manufacturer. 

 
5. Labels attached to wiring device faceplates and electrical equipment shall be 

installed plumb and neatly on all equipment. 
 

6. Install nameplates parallel to equipment lines. 
 

7. Secure nameplates to equipment fronts unless otherwise noted.   
 

8. Secure nameplate to inside of recessed panelboards in finished locations. 
 

9. Embossed tape will not be permitted for any application. 
 

10. Stenciling is prohibited. 
 

11. Labels: All labels shall be permanent and be machine-generated.  NO 
HANDWRITTEN OR NON-PERMANENT LABELS SHALL BE ALLOWED. 
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12. Label size shall be appropriate for the cable size(s), and wiring device faceplate 

layout.  All labels to be used shall be self-laminating, white/transparent vinyl and be 
wrapped around the cable.  Flag type labels are not allowed.  The labels shall be of 
adequate size to accommodate the circumference of the cable being labeled and 
properly self-laminated over the full extent of the printed area of the label. 

 
B. Panelboard Circuit Directories:   

 
1. Panelboards shall be equipped with equipment nameplates as specified in paragraph 

“Equipment Identifications Labels” in this Section. 
 

2. Panelboards shall have accurate typed circuit directories indicating exactly what 
each branch circuit serves. 

 
3. The Contractor shall provide up to date circuit directories in new and existing 

panelboards, indicating all deletions and additions, and to note the date of all 
changes on the directory. 

 
4. The circuit directories shall reflect the actual room numbers.  Directories indicating 

the reference room numbers on the contract drawings or in the panelboard schedule 
shall not be acceptable. 

 
5. If at anytime after occupancy the circuit directories are found to be incorrect due to 

negligence by the installer, then the Contractor shall trace out circuits, and correct 
the directories at no additional cost to the Owner. 

 
C. Miscellaneous Identification: 

 
1. Individual circuit breakers, in distribution panelboards and switchboards: 1/4-inch 

text (6 mm); identify circuit and load served, including location. 
 

2. Individual circuit breakers, enclosed switches, and motor starters: 1/4-inch text (6 
mm); identify load served, circuit and voltage. 

 
3. Junction boxes: 1/4-inch text (13 mm); identify load served, circuit and voltage. 

 
D. Identification Materials and Devices:  Install at locations for most convenient viewing 

without interference with operation and maintenance of equipment. 
 

E. Lettering, Colors, and Graphics:  Coordinate names, abbreviations, colors, and other 
designations with corresponding designations in the Contract Documents or with those 
required by codes and standards.  Use consistent designations throughout Project. 

 
F. Sequence of Work:  If identification is applied to surfaces that require finish, install 

identification after completing finish work. 
 

G. Self-Adhesive Identification Products:  Clean surfaces before applying. 
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H. Install painted identification according to manufacturer's written instructions and as follows: 
 

1. Clean surfaces of dust, loose material, and oily films before painting. 
 

2. Prime surfaces using type of primer specified for surface. 
 

3. Apply one intermediate and one finish coat of enamel. 
 

I. Color Code Banding and Painting of  Raceways, Boxes, and Cables:   
 

1. Color coding of conduit and boxes shall not apply in finished spaces.  In finished 
spaces, paint exposed boxes and conduits to match adjacent surfaces, unless 
otherwise directed by Architect. 
 

2. Band all exposed and concealed accessible raceways, pull boxes, and junction boxes 
of the systems listed below: 

 
a. Bands:  Pre-tensioned, wraparound plastic sleeves; colored adhesive tape; or 

a combination of both.  Make each color band 2 inches (51 mm) wide, 
completely encircling conduit, and place adjacent bands of two-color 
markings in contact, side by side. 

b. Band Locations:  At changes in direction, at penetrations of walls and 
floors, at 50-foot (15-m) maximum intervals in straight runs, and at 25-foot 
(7.6-m) maximum intervals in congested areas. 

c. Junction boxes, pull boxes, and their covers shall be distinctively painted to 
identify their service. 

d. Apply the following colors to the systems listed below: 
 

1) Fire Alarm System:  Red. 
 

J. Caution Labels for Boxes and Enclosures:  Install pressure-sensitive, self-adhesive labels 
identifying system voltage with black letters on orange background.  Install on exterior of 
door or cover.  Install label on inside face of door or cover in finished spaces. 

 
K. Circuit Identification Labels on Boxes:  Install labels externally. 

 
1. Exposed Boxes:  Pressure-sensitive, self-adhesive plastic label on cover. 

 
2. Concealed Boxes:  Plasticized card-stock tags. 

 
3. Labeling Legend:  Permanent, waterproof listing of panel and circuit number or 

equivalent. 
 

L. Secondary Service, Feeder, and Branch-Circuit Conductors:  Color-code throughout the 
secondary electrical system.  Refer to Division 26 Section “Conductors and Cables” for 
additional requirements. 

 
M. Power-Circuit and Control Wire Identification:  Metal tags or aluminum, wraparound marker 

bands for each conductor, cables, feeders, and power circuits in vaults, panelboard gutters, 
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outlet boxes, junction boxes, pullboxes, switchboard rooms, and at load connections.  
Identify with branch circuit or feeder number for power and lighting circuits and with control 
wire number as indicated on equipment manufacturer's shop drawings for control wiring. 

 
1. Legend:  1/4-inch- (6.4-mm-) steel letter and number stamping or embossing with 

legend corresponding to indicated circuit designations. 
 

2. Tag Fasteners:  Nylon cable ties. 
 

3. Band Fasteners:  Integral ears. 
 

N. Apply identification to conductors as follows: 
 

1. Conductors to be Extended in the Future:  Indicate source and circuit numbers. 
 

2. Multiple Power or Lighting Circuits in the Same Enclosure:  Identify each conductor 
with source, voltage, circuit number, and phase.  Use color-coding to identify 
circuits' voltage and phase. 

 
3. Multiple Control and Communication Circuits in the Same Enclosure:  Identify each 

conductor by its system and circuit designation.  Use a consistent system of tags, 
color-coding, or cable marking tape. 

 
O. Apply warning, caution, and instruction signs as follows: 

 
1. Warnings, Cautions, and Instructions:  Install to ensure safe operation and 

maintenance of electrical systems and of items to which they connect.  Install 
engraved plastic-laminated instruction signs with approved legend where 
instructions are needed for system or equipment operation.  Install metal-backed 
butyrate signs for outdoor items. 

 
2. Emergency Operation:  Install engraved laminated signs with white legend on red 

background with minimum 3/8-inch- (9-mm-) high lettering for emergency 
instructions on power transfer, and other emergency operations. 

 
P. Equipment Identification Labels:  Install on each unit of equipment, including central or 

master unit of each system.  This includes power, lighting, communication, signal, and alarm 
systems, unless units are specified with their own self-explanatory identification.  Unless 
otherwise noted, labels/nameplates shall identify equipment designation(s), voltage rating, 
and source (including source locations).  Labels for disconnect switches, motor starters, 
etc…, shall indicate the designation of the load served as the “equipment designation”.  In 
general, labels requiring one or two lines of text shall be 1-1/2 inches high.  Labels requiring 
three lines of text shall be 2 inches high.  The first line of text, which shall indicate 
equipment designation/load served, shall utilize ½ inch high lettering.  Remaining lines of 
text, which shall indicate voltage ratings and source information shall utilize ¼ inch high 
lettering.  Refer to the Drawings for nameplate examples.  Apply labels to each unit of the 
following categories of equipment: 

 
1. Panelboards. 
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2. Transformers. 

 
3. Disconnect Switches. 

 
4. Enclosed Circuit Breakers. 

 
5. Motor Controllers. 

 
6. Electrical Cabinets and Enclosures. 

 
7. Access Doors and Panels for Concealed Electrical Items. 

 
Q. Conduits Containing Electrical Feeders: 

 
1. All conduits containing electrical feeders shall be identified with W.H. Brady B-500 

vinyl cloth pipe markers or equivalent.  Systems shall be identified as follows: 
 

a. Labels shall be applied whenever a conduit enters or leaves a switchboard, 
panelboard, or a junction or pull box, and at each side of penetrations of 
walls or floors. 

b. Apply Y-35 series individual numbers and letters to indicate feeder number 
followed by feeder voltage. 

c. At each end of the above series of markers provide a pipe banding tape 
around the conduit.  Refer to paragraph “Color Code Banding and Painting 
of Raceways, Boxes, and Cables”  in part 3 of this Section for banding 
requirements. 

 
R. Fire Alarm: Junction box covers shall be painted red, except in finished spaces where they 

shall be painted to match adjacent surfaces.  Box covers shall have a type written label to 
read “Fire Alarm” in accordance with requirements of NFPA 72.   

 
S. Provide NEC, ANSI, and OSHA-approved DANGER - HIGH VOLTAGE warning signs on 

all doors of dedicated electrical rooms or closets. Where doors are located in finished areas, 
locate sign on the inside of the door.  Coordinate mounting requirements with the Engineer.  
Minimum sign dimension shall be 15-inch x 11-inch. 

 
T. Surfaces shall be cleaned and painted, if specified, before applying markings. 

 
U. Place markings so that they are visible from the floor. 

 
V. Protect finished identification to ensure that markings are clear and legible when project is 

turned over to the Owner. 
 
 

END OF SECTION  
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SECTION 26 0573 
 

ELECTRICAL SYSTEMS ANALYSIS 
 
PART 1   GENERAL 

1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SCOPE 

 
A. An Engineering Analysis and Coordination Study shall be performed on and include all 

portions of the electrical distribution system.  The analysis shall include a short-circuit 
analysis with protective device evaluation, a protective device coordination study, time-
current analysis of each protective device, and equipment evaluation study. 

 
B. The contractor shall furnish an Arc Flash Hazard Analysis Study per the requirements set 

forth in the current version of NFPA 70E – Standard for Electrical Safety in the 
Workplace.  The arc flash hazard analysis shall be performed according to the IEEE 
Standard 1584-2002, the IEEE Guide for Performing Arc-Flash Calculations. 

 
C. The analysis shall begin at the existing overcurrent protective device ahead of the 

existing pad-mounted transformer, to the existing 480/277V main distribution panelboard 
(MDP) and continue through the 480/277V and 208/120V distribution systems to the new 
branch panelboards, including dry-type transformers. 

 
1.03 REFERENCES 
 

A. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 
 
1. IEEE 141 – Recommended Practice for Electric Power Distribution and 

Coordination of Industrial and Commercial Power Systems. 
 
2. IEEE 242 – Recommended Practice for Protection and Coordination of Industrial 

and Commercial Power Systems. 
 
3. IEEE 399 – Recommended Practice for Industrial and Commercial Power 

System Analysis. 
 
4. IEEE 241 – Recommended Practice for Electric Power Systems in Commercial 

Buildings. 
 
5. IEEE 1015 – Recommended Practice for Applying Low-Voltage Circuit 

Breakers Used in Industrial and Commercial Power Systems. 
 
6. IEEE 1584 – Guide for Performing Arc-Flash Hazard Calculations. 
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B. American National Standards Institute (ANSI): 
 
1. ANSI C57.12.00 – Standard General Requirements for Liquid-Immersed 

Distribution, Power, and Regulating Transformers. 
 
2. ANSI C37.13 – Standard for Low Voltage AC Power Circuit Breakers Used in 

Enclosures. 
 
3. ANSI C37.010 – Standard Application Guide for AC High Voltage Power 

Circuit Breakers Rated on a Symmetrical Current Basis. 
 
4. ANSI C37.41 – Standard Design Tests for High Voltage Fuses, Distribution 

Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches and 
Accessories. 

 
C. The National Fire Protection Association (NFPA) 

 
1. NFPA 70 – National Electrical Code, latest edition. 
 
2. NFPA 70E – Standard for Electrical Safety in the Workplace. 

 
1.04 SUBMITTALS 

 
A. The studies shall be submitted to the Engineer prior to receiving final approval of the 

distribution equipment shop drawings and/or prior to release of equipment drawings for 
manufacturing.  If formal completion of the study may cause delays in equipment 
shipments, approval from the Engineer may be obtained for a preliminary submittal of 
data to ensure that the selection of device ratings and characteristics will be satisfactory 
to properly select the distribution equipment.  The formal study will be provided to verify 
preliminary findings. 

 
B. The results of the short-circuit, protective device coordination and arc flash hazard 

analysis studies shall be summarized in a final report.  A minimum of five (5) bound 
copies of the complete final report shall be submitted.  Electronic PDF copies of the 
report shall be provided upon request. 

 
C. The report shall include the following sections: 

 
1. Executive Summary including Introduction, Scope of Work and Results/ 

Recommendations. 
 
2. Short-Circuit Methodology Analysis Results and Recommendations. 
 
3. Short-Circuit Device Evaluation Table  
 
4. Protective Device Coordination Methodology Analysis Results and 

Recommendations. 
 
5. Protective Device Settings Table 
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6. Time-Current Coordination Graphs and Recommendations 
 
7. Arc Flash Hazard Methodology Analysis Results and Recommendations 

including the details of the incident energy and flash protection boundary 
calculations, along with Arc Flash boundary distances, working distances, 
Incident Energy levels and Personal Protection Equipment levels. 

 
8. Arc Flash Labeling section showing types of labels to be provided.  Section will 

contain descriptive information as well as typical label images. 
 
9. One-line system diagram that shall be  computer generated and will clearly 

identify individual equipment buses, bus numbers used in the short circuit 
analysis, cable and bus connections between the equipment, calculated maximum 
short-circuit current at each bus location, device numbers used in the time-current 
coordination analysis, and other information pertinent to the computer analysis. 

 
D. Qualification data for firms and persons specified in “Quality Assurance” Article to 

demonstrate their capabilities and experience.  Include list of completed projects with 
project names, addresses, names of Engineer and Owner, and other information specified. 

 
1.05 QUALITY ASSURANCE 

 
A. The short-circuit, protective device coordination and arc flash hazard analysis studies 

shall be conducted under the responsible charge and approval of a Registered State of 
Delaware Professional Electrical Engineer skilled in performing and interpreting the 
power system studies.  Report shall be signed and sealed by the Engineer. 

 
B. The Registered Professional Electrical Engineer shall have a minimum of five (5) years 

of experience in performing power system studies. 
 

C. The approved engineering firm shall demonstrate experience with Arc Flash Hazard 
Analysis by submitting names of at least ten actual arc flash hazard analyses it has 
performed in the past year.  

 
D. Engineering Analysis and Coordination Study shall be performed by one of the 

following, or an approved and qualified equal. 
 
1. Cable Testing Services, Inc. 

1212 Calvert Road 
North East, MD 21901 
Telephone: 302-369-5420 
Toll-Free: 1-800-824-1600 
Fax: 302-369-5515 
Contact: Charles Emery, P.E. 

 
2. AB Engineering LLC 

303 Dressage Court 
West Chester, PA 19382 
Telephone: 610-765-1290 
Contact: Alton Baum, P.E. 
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3. Potomac Testing, Inc. 

1610 Professional Blvd, Suite A 
Crofton, MD 21114 
Telephone: 301-352-1930 
Toll-Free: 1-800-331-2022 
Contact:  Paul Gill, P.E. 

 
4. Coordinated Power Engineering, Inc. 

1340-G Charwood Road 
Hanover, MD 21076 
Telephone: 410-694-9494 
Fax: 410-694-0085 
Contact: Carl E. Rager, P.E. 

 
5. Keystone Engineering Group, Inc. 

590 East Lancaster Avenue, Suite 200 
Frazer, PA 19355 
Telephone:  610-407-4100 
Fax:  610-407-4101 
Contact:  Philip M. Gonski, P.E. 
 

6. IETC 
5410 Mt. Pigsah Road 
York, PA 17406 
Telephone: 717-252-4730 
Fax: 717-252-4793 
Contact:  William N. Luddy, P.E. 
 

PART 2   PRODUCTS 
 

2.01 STUDIES 
 

A. The contractor shall furnish an Arc Flash Hazard Analysis Study per NFPA 70E – 
Standard for Electrical Safety in the Workplace, reference Article 130.3 and Annex D.  
This study shall also include short-circuit and protective device coordination studies. 

 
2.02 DATA 

 
A. Contractor shall furnish all data as required for the power system studies.  The Engineer 

performing the short-circuit, protective device coordination and arc flash hazard analysis 
studies shall furnish the Contractor with a listing or required data immediately after 
award of the contract.  The Contractor shall expedite collection of the data to assure 
completion of the studies as required for final approval of the distribution equipment 
shop drawings and/or prior to the release of the equipment for manufacturing. 

 
B. Source combination may include present and future motors. 

 
C. Load data utilized may include existing and proposed loads obtained from Contract 

Documents provided by Owner, or Contractor. 
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D. If applicable, include fault contribution of existing motors in the study.  The contractor 

shall obtain required existing equipment data, if necessary, to satisfy the study 
requirements. 

 
2.03 SHORT-CIRCUIT ANALYSIS 

 
A. Transformer design impedances shall be used when test impedances are not available. 

 
B. Provide the following: 

 
1. Calculation methods and assumptions 
 
2. Selected base per unit quantities. 
 
3. One-line diagram of the system being evaluated that clearly identifies individual 

equipment buses, bus numbers used in the short-circuit analysis, cable and bus 
connections between the equipment, calculated maximum short-circuit current at 
each bus location and other information pertinent to the computer analysis. 

 
4. The study shall include input circuit data including electric utility system 

characteristics, source impedance data, conductor lengths, number of conductors 
per phase, conductor impedance values, insulation types, transformer impedances 
and X/R ratios, motor contributions, and other circuit information as related to 
the short-circuit calculations. 

 
5. Tabulations of calculated quantities including short-circuit currents, X/R ratios, 

equipment short circuit interrupting or withstand current ratings and notes 
regarding adequacy or inadequacy of the equipment rating. 

 
6. Results, conclusions, and recommendations.  A comprehensive discussion 

selection evaluating the adequacy or inadequacy of the equipment must be 
provided and include recommendations as appropriate for improvements to the 
system. 

 
C. For solidly-grounded systems, provide a bolted line-to-ground fault current study for 

applicable buses as determined by the engineer performing the study. 
 

D. Protective Device Evaluation: 
 
1. Evaluate equipment and protective devices and compare to short circuit ratings. 
 
2. Adequacy of switchgear, motor control centers, and panelboard bus bars to 

withstand short-circuit stresses. 
 
3. Contractor shall notify Engineer in writing, of any circuit protective devices 

improperly rated for the calculated available fault current. 
 

2.04 PROTECTIVE DEVICE TIME-CURRENT COORDINATION ANALYSIS 
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A. Protective device coordination time-current curves (TCC) shall be displayed on log-log 
scale graphs. 

 
B. Include on each TCC graph, a complete title with descriptive device names. 

 
C. Terminate device characteristic curves at a point reflecting maximum symmetrical or 

asymmetrical fault current to which the device is exposed. 
 

D. Identify the device associated with each curve by manufacturer type, function, and, if 
applicable, tap, time delay, and instantaneous settings recommended. 

 
E. Plot the following characteristics on the TCC graphs, where applicable. 

 
1. Electric utility’s overcurrent protective device 
 
2. Medium voltage equipment overcurrent relays 
 
3. Medium and low voltage fuses including manufacturer’s minimum emtl, total 

clearing, tolerance, and damage bands. 
 
4. Low-voltage equipment circuit breaker trip devices, including manufacturer’s 

tolerance bands 
 
5. Transformer full load current, magnetizing inrush current, and ANSI through 

fault protection curves. 
 
6. Medium voltage conductor damage curves. 
 
7. Ground fault protective devices, as applicable. 
 
8. Pertinent motor starting characteristics and motor damage points, where 

applicable. 
 
9. The largest feeder circuit breaker in each applicable panelboard. 

 
F. Provide adequate time margins between device characteristics such that selective 

operation is provided, while providing proper protection. 
 

G. Provide the following: 
 
1. A one-line diagram shall be provided which clearly identifies individual 

equipment buses, bus numbers, device identification numbers and the maximum 
available short-circuit current at each bus when known. 

 
2. A sufficient number of log-log plots shall be provided to indicate the degree of 

system protection and coordination by displaying the time-current characteristics 
of series connected overcurrent devices and other pertinent system parameters. 

 
3. Computer printouts shall accompany the log-log plots and will contain 

descriptions for each of the devices shown, settings of the adjustable devicse, and 
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device identification numbers to aid in locating the devices on the log-log plots 
and the system one-line diagram. 

 
4. The study shall include a separate, tabular printout containing the recommended 

settings of all adjustable overcurrent protective devices, the equipment 
designation where the devices is located, and the device number corresponding to 
the device on the system one-line diagram 

 
5. A discussion section which evaluates the degree of system protection and service 

continuity with overcurrent devices, along with recommendations as required for 
addressing system protection or device coordination deficiencies. 

 
6. Contractor shall notify Engineer in writing of any significant deficiencies in 

protection and /or coordination.  Provide recommendations for improvements. 
 

2.05 ARC FLASH HAZARD ANALYSIS 
 

A. The arc flash hazard analysis shall be performed according to the IEEE 1584 equations 
that are presented in NFPA 70E-2009, Annex D.  The arc flash hazard analysis shall be 
performed in conjunction with the short-circuit analysis (Section 2.03) and the protective 
device time-current coordination analysis (Section 2.04). 

 
B. The flash protection boundary and the incident energy shall be calculated at all locations 

in the electrical distribution system (distribution panelboard, branch panelboards) where 
work could be performed on energized parts. 

 
C. Working distances shall be based on IEEE 1584.  The calculated arc flash protection 

boundary shall be determined using those working distances. 
 

D. When appropriate, the short circuit calculations and the clearing times of the phase 
overcurrent devices will be retrieved from the short-circuit and coordination study model.  
Ground overcurrent relays should not be taken into consideration when determining the 
clearing time when performing incident energy calculations. 

 
E. The short-circuit calculations and the corresponding incident energy calculations for 

multiple system scenarios must be compared and the greatest incident energy must be 
uniquely reported for each equipment location in a single table. Calculations must be 
performed to represent the maximum and minimum contributions of fault current 
magnitude for normal and emergency operating conditions.  The minimum calculation 
will assume that the utility contribution is at a minimum.  Conversely, the maximum 
calculation will assume a maximum contribution from the utility.  Calculations shall take 
into consideration the parallel operation of synchronous generators with the electric 
utility, where applicable as well as any stand-by generator applications. 

 
F. The Arc-Flash Hazard Analysis shall be performed utilizing mutually agreed upon 

facility operational conditions, and the final report shall describe, when applicable, how 
these conditions differ from worst-case bolted fault conditions. 

 
G. The incident energy calculations must consider the accumulation of energy over time 

when performing arc flash calculations on buses with multiple sources.  Iterative 
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calculations must take into account the changing current contributions, as the sources are 
interrupted or decremented with time.  Fault contribution from motors should be 
decremented as follows: 
 
1. Fault contribution from induction motors should not be considered beyond 5 

cycles. 
 

H. For each piece of ANSI rated equipment with an enclosed main device, two calculations 
shall be made.  A calculation shall be made for the main cubicle, sides or rear; and shall 
be based on a device located upstream of the equipment to clear the arcing fault.  A 
second calculation shall be made for the front cubicles and shall be based on the 
equipment’s main device to clear the arcing fault.  For all other non-ANSI rated 
equipment, only one calculation shall be required and it shall be based on a device 
located upstream of the equipment to clear the arcing fault. 

 
I. When performing incident energy calculations on the line side of a main breaker (as 

required per above), the line side and load side contributions must be included in the fault 
calculation. 

 
J. Mis-coordination should be check amongst all devices within the branch containing the 

immediate protective device upstream of the calculation location and the calculation 
should utilize the fastest device to compute the incident energy for the corresponding 
location. 

 
K. Arc Flash calculations shall be based on actual overcurrent protective device clearing 

time.  A maximum clearing time of 2 seconds will be used based on IEEE 1584-2002 
section B.1.2. Where it is not physically possible to move outside of the flash protection 
boundary in less than 2 seconds during an arc flash event, a maximum clearing time 
based on the specific location shall be utilized. 

 
L. Provide the following: 

 
1. Results of the Arc-Flash Hazard Analysis shall be submitted to tabular form, and 

shall include device or bus name, bolted fault and arcing fault current levels, 
flash protection boundary distances, working distances, personal protective 
equipment classes and AFIE (Arc Flash Incident Energy) levels. 

 
2. The Arc Flash Hazard Analysis shall report incident energy values based on 

recommended device setting for equipment within the scope of the study. 
 
3. The Arc-Flash Hazard Analysis may include recommendations to reduce AFIE 

levels and  enhance worker safety. 
 

PART 3   EXECUTION 
 

3.01 FIELD ADJUSTMENT 
 

A. Contractor shall adjust relay and protective device settings according to the 
recommended setting table provided by the coordination study. 
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B. Contractor shall make minor modifications to equipment as required to accomplish 
conformance with short circuit and protective device coordination studies. 
 

C. Contractor shall notify Engineer in writing of any required major equipment 
modifications. 

 
3.02 ARC FLASH HAZARD LABELS 

 
A. Contractor shall provide a 4.0 in. x 4.0 in. Brady thermal transfer type label of high 

adhesion polyester for each work location analyzed. 
 

B. The labels shall be designed according to the following standards: 
 

1. UL969 – Standard for Marking and Labeling Systems 
 

2. ANSI Z535.4 – Product Safety Signs and Labels 
 

3. NFPA 70 (National Electrical Code) – Article 110.16 
 

C. The labels shall include the following information: 
 

1. System Voltage 
 

2. Flash Protection boundary 
 

3. Personal Protective Equipment category 
 

4. Arc Flash Incident energy value (cal/cm2) 
 

5. Limited, restricted, and prohibited Approach Boundaries 
 

6. Study report number and issue date 
 

D. Labels shall be printed by a thermal transfer type printer, with no field markings. 
 

E. Arc flash labels shall be provided for equipment as identified in the study and the 
respective equipment access areas per the following: 

 
1. Floor Standing Equipment – Labels shall be provided on the front of each 

individual section.  Equipment requiring rear and/or side access shall have labels 
provided on each individual section access area.  Equipment line-ups containing 
sections with multiple incident energy and flash protection boundaries shall be 
labeled as identified in the Arc Flash Analysis table. 
 

2. Wall Mounted Equipment – Labels shall be provided on the front cover of a 
nearby adjacent surface, depending upon equipment configuration. 

 
3. General Use Safety labels shall be installed on equipment in coordination with 

the Arc Flash labels.  The General Use Safety labels shall warn of general 
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electrical hazards associated with shock, arc flash, and explosions, and instruct 
workers to turn off power prior to work. 

 
F. Labels shall be field installed by Contractor. 
 

3.03 ARC FLASH HAZARD TRAINING 
 

A. The vendor supplying the Arc Flash Hazard Analysis shall train the Owner’s qualified 
electrical personnel of the potential arc flash hazards associated with working on 
energized equipment (minimum of 4 hours).   
 

3.04 AVAILABLE FAULT CURRENT LABELS 
 

A. Contractor shall provide a 4.0 in. x 4.0 in. Brady thermal transfer type label of high 
adhesion polyester for each piece of service equipment as defined in the National 
Electrical Code. 
 

B. The labels shall be designed according to the following standards: 
 

1. UL969 – Standard for Marking and Labeling Systems 
 

2. ANSI Z535.4 – Product Safety Signs and Labels 
 

3. NFPA 70 (National Electrical Code) – Article 110.24. 
 

C. The labels shall include the following information: 
 

1. Line 1 – “Maximum Available Fault Current” 
 

2. Line 2 – “_________ Amperes”; Contractor shall field mark maximum available 
fault current available at the line terminals of the equipment. 

 
3. Line 3 – Date of Installation 
 

D. Labels shall be printed by a thermal transfer type printer. 
 

E. Labels shall be field-installed by the Contractor. 
 

 
END OF SECTION  
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SECTION 26 0926 

 
OCCUPANCY SENSORS 

 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections apply to this Section. 
 

B. Division 26 Section, “Wiring Devices” for wallbox occupancy sensor switches. 
 

1.02 SUMMARY 
 

A. Work to include all labor materials, tools, appliances, control hardware, sensor, wire, 
junction boxes and equipment necessary for and incidental to the delivery, installation and 
furnishing of a completely operational occupancy sensor lighting control system, as 
described herein. 

 
B. Examine all general specification provisions and drawings for related electrical work 

required as work under Division 26. 
 

C. Coordinate all work described in this section with all other applicable plans and 
specifications, including but not limited to wiring, conduit and fixtures. 

 
1.03 QUALITY ASSURANCE 
 

A. Products supplied shall be from a manufacturer that has been continuously involved in the 
manufacturing of occupancy sensors for a minimum of five (5) years. 

 
B. All components shall be UL listed, offer a five (5) year warranty and meet all state and local 

applicable code requirements. 
 
C. All components shall comply with NEMA WD 7-2011, “Occupancy Motion Sensors 

Standard”.  Components that have not been tested in compliance with NEMA WD 7-2011 
shall not be acceptable. 

 
1.04 SYSTEM DESCRIPTION 
 

A. The objective of this section is to ensure the proper installation of the occupancy sensor 
based lighting control system so that lighting is turned off automatically after reasonable 
time delay when a room or area is vacated by the last person to occupy said room or area. 

 
B. The occupancy sensor based lighting control shall accommodate all conditions of space 

utilization and all irregular work hours and habits. 
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C. Warrant all equipment furnished in accordance to this specification to be undamaged, free of 
defects in materials and workmanship, and in conformance with the specifications.  The 
suppliers' obligation shall include repair or replacement and testing, without charge to the 
Owner, all or any parts of equipment which are found to be damaged, defective or non-
conforming and returned to the supplier.  The warranty shall commence upon the Owner's 
acceptance of the project.  Warranty on labor shall be for a minimum period of two (2) years. 

 
1.05 SUBMITTALS 
 

A. Manufacturer shall substantiate conformance to this specification by supplying the necessary 
documents, performance data and wiring diagrams.  Any deviations to this specification must 
be clearly stated by letter and submitted. 

 
B. Submit a lighting plan clearly marked by manufacturer showing proper product, location and 

orientation of each sensor.  Submit Shop Drawings indicating wiring diagrams, showing 
interface with branch circuit wiring. 

 
C. Wall-box occupancy sensor switches specified under Division 26 Section “Wiring Devices” 

shall be included on aforementioned lighting plan. 
 

D. Submit any interconnection diagrams per major subsystem showing proper wiring. 
 

E. Submit standard catalog literature which includes performance specifications indicating 
compliance to the specification.  Provide product data showing dimensions and ratings of 
components. 

 
1.06 SYSTEM OPERATION 

 
A. Make all proper adjustments to ensure Owner's satisfaction with the occupancy sensor based 

lighting control system. 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 

 
A. Available manufacturers:  Subject to compliance with requirements provide products by one 

of the following: 
 
1. Cooper 

 
2. Hubbell 

 
3. Leviton 

 
4. Lutron Electronics, Inc. 

 
5. Sensor Switch 

 
6. Watt Stopper 
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2.02 GENERAL REQUIREMENTS 
 

A. Product numbers for Watt Stopper are as follows:   
 

1. Ceiling-mounted Sensors: 
 

a. Corridors:  WT-2255 (white) 
b. Other  Spaces:  DT-300 (white)  

 
2. Wall and corner-mounted Sensors: DT-200 (white) with wire guards as indicated on 

drawings. 
 

3. Power Pack Modules: BZ-150 (dual voltage). 
 

B. Sensors shall be dual-technology type using a combination of passive-infrared and 
ultrasonic detection method to distinguish between occupied and unoccupied conditions 
for area covered. 

 
C. Sensors shall feature built-in light level sensing for field-adjustable ambient light override. 

 
D. All sensors shall be capable of operating normally with any electronic ballast and PL lamp 

systems. 
 

E. Coverage of sensors shall remain constant after sensitivity control has been set.  No 
automatic reduction shall occur in coverage due to the cycling of air conditioner or heating 
fans. 

 
F. All sensors shall have readily accessible, user adjustable controls for time delay and 

sensitivity.  Controls shall be recessed to limit tampering. 
 

G. In the event of failure, a bypass manual override on shall be provided on each sensor.  When 
bypass is utilized, lighting shall remain on constantly or control shall divert to a wall switch 
until sensor is replaced.  This control shall be recessed to prevent tampering. 

 
H. Ultrasonic operating frequency shall be crystal controlled to within plus or minus 0.005 

percent tolerance to assure reliable performance and eliminate sensor cross-talk.  Sensors 
using multiple frequencies are not acceptable. 

 
I. All sensors shall provide a method of indication to verify that motion is being detected 

during testing and that the unit is working. 
 

J. All sensors shall have no leakage current to load, in manual or in Auto/Off Mode, for safety 
purposes and shall have voltage drop protection. 

 
K. All sensors shall have UL rated, 94V-0 plastic enclosures. 

 
2.03 CIRCUIT CONTROL HARDWARE: 
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A. Power Pack Modules - for ease of mounting, installation and future service, Power Pack(s) 
shall be able to externally mount through a ½-inch knock-out on a standard electrical 
enclosure and be an integrated, self-contained unit consisting internally of an isolated load 
switching control relay and a transformer to provide low-voltage power.  Transformer shall 
provide power to a minimum of three (3) sensors.  Power Packs shall be UL listed. 

 
B. Relay Contacts shall have ratings of: 

 
20A - 120 VAC Tungsten 
20A - 120 or 277 VAC Ballast 
 

2.04 CONTROL WIRING BETWEEN SENSORS AND CONTROLS 
 

A. Control wiring between sensors and controls shall be Class II, 18-24 AWG, stranded UL 
Classified, PVC-insulated or Teflon-jacketed cable approved for use in plenums, where 
applicable. 

 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. Locate and aim sensors in the correct location required for complete and proper volumetric 
coverage within the range of coverage(s) of controlled areas per the manufacturer's 
recommendations.  Rooms shall have ninety (90) to one hundred (100) percent coverage to 
completely cover the controlled area to accommodate all occupancy habits of single or 
multiple occupants at any location within the room(s).  The locations and quantities of 
sensors shown on the drawings are diagrammatic and indicate only the rooms which are to be 
provided with sensors. Provide additional sensors as required to properly and completely 
cover the respective room. 

 
B. The following areas shall have one hundred (100%) percent coverage for small-motion: 
 

1. Teacher’s desks 
 

2. Desks in office areas 
 

C. Arrange a pre-installation meeting with the manufacturer's factory authorized representative, 
at the Owner's facility, to verify placement of sensors and installation criteria. 

 
D. Proper judgment must be exercised in executing the installation so as to ensure the best 

possible installation in the available space and to overcome local difficulties due to space 
limitations or interference of structural components.  Provide, at the Owner's facility, the 
training necessary to familiarize the Owner's personnel with the operation, use, adjustment, 
and problem-solving diagnosis of the occupancy-sensing devices and systems. 

 
1. Sensors shall be mounted where they will not receive light directly from a light 

source or reflecting source. 
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2. Sensors shall be mounted at least 4 feet from HVAC vents to avoid air current 
interference. 

 
3. Sensors installed in damp locations such as near showers, in wet locations, or where 

exposed to rain shall be equipped with watertight/weatherproof enclosure. 
 

4. Mounting of passive infrared and dual technology sensors where columns, doors, 
walls, or other obstructions will block the sensor's field of view should be avoided. 

 
E. Passive infrared coverage should not extend through doorways.  Masking inserts shall be 

installed for PIR coverage rejection to prevent false tripping. 
 

F. Install system components in accordance with Manufacturer’s instructions.  Sensor locations 
are approximate and are designed according to the specified manufacturer. 

 
G. Sensors shall be positioned so that lights are activated when a person is 2 feet or less through 

any doorway. 
 

H. Prior to energizing circuits, wiring shall be tested for electrical continuity and short circuits 
to ensure proper polarity of connections is maintained. 

 
3.02 CONTROL WIRING INSTALLATION 
 

A. Install wiring between sensing and control devices according to manufacturer's written 
instructions and as specified in Division 26 Section “Conductors and Cables” for low-voltage 
connections for digital circuits. 

 
B. Wiring Method:  Install all wiring in raceway as specified in Division 26 Section “Raceways 

and Boxes”, unless run in accessible ceiling space and gypsum board partitions. 
 

C. Bundle, train, and support wiring in enclosures. 
 

D. Ground equipment. 
 

E. Connections:  Tighten electrical connectors and terminals according to manufacturer's 
published torque-tightening values.  If manufacturer's torque values are not indicated, use 
those specified in UL 486A. 

 
F. Connect control devices to systems controlled, to achieve proper system operation. 

 
3.03 IDENTIFICATION 
 

A. Identify components and power and control wiring according to Division 26 Section 
“Electrical Identification”. 

 
3.04 FIELD QUALITY CONTROL 
 

A. Schedule visual and mechanical inspections and electrical tests with at least seven days' 
advance notice. 
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B. Inspect control components for defects and physical damage, testing laboratory labeling, and 

nameplate compliance with the Contract Documents. 
 

C. Check tightness of electrical connections with torque wrench calibrated within previous six 
months.  Use manufacturer's recommended torque values. 

 
D. Verify settings of photoelectric devices with photometer calibrated within previous six 

months. 
 

E. Electrical Tests:  Use particular caution when testing devices containing solid-state 
components.  Perform the following according to manufacturer's written instructions: 

 
1. Continuity tests of circuits. 

 
2. Operational Tests:  Set and operate devices to demonstrate their functions and 

capabilities in a methodical sequence that cues and reproduces actual operating 
functions.  Include testing of devices under conditions that simulate actual 
operational conditions.  Record control settings, operations, cues, and functional 
observations. 

 
F. Correct deficiencies, make necessary adjustments, and retest.  Verify that specified 

requirements are met. 
 

G. Test Labeling:  After satisfactory completion of tests and inspections, apply a label to tested 
components indicating test results, date, and responsible agency and representative. 

 
H. Reports:  Written reports of tests and observations.  Record defective materials and 

workmanship and unsatisfactory test results.  Record repairs and adjustments. 
 
3.05 CLEANING 
 

A. Cleaning:  Clean equipment and devices internally and externally using methods and 
materials recommended by manufacturers, and repair damaged finishes. 

 
3.06 FACTORY COMMISSIONING: 
 

A. Upon completion of the installation, the system shall be completely tested by the 
manufacturer's factory-authorized technician who will verify all adjustments and sensor 
placement to ensure a trouble-free occupancy-based lighting control system.  This service is 
to be provided at no additional cost.  

 
B. Provide both the manufacturer and the Engineer with ten working days written notice of the 

scheduled testing date.  Upon completion of the system fine tuning, the factory-authorized 
technician shall provide the proper training to the Owner's personnel in the adjustment and 
maintenance of the sensors. 

 
 

 END OF SECTION  
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SECTION 262416 
 

PANELBOARDS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provision of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section 

 
1.02 SUMMARY 
 

A. This Section includes lighting and power panelboards and associated auxiliary equipment 
rated 600 V and less. 

 
B. Panelboards may be series fully rated for the AIC identified.  Documentation must be 

provided to support series ratings with submittal package. 
 

C. Related Sections include the following: 
 

1. Division 26 Section “Common Work Results for Electrical” for general materials 
and installation methods. 

 
2. Division 26 Section “Electrical Identification” for labeling materials. 

 
1.03 SUBMITTALS 
 

A. Product Data:  For each type of panelboard, accessory item, and component specified. 
 

B. Shop Drawings:  For panelboards.  Include dimensioned plans, sections, and elevations.  
Show tabulations of installed devices, major features, and voltage rating.  Include the 
following: 

 
1. Enclosure type with details for types other than NEMA 250, Type 1. 

 
2. Bus configuration and current ratings. 

 
3. Short-circuit current rating of panelboard. 

 
4. Features, characteristics, ratings, and factory settings of individual protective 

devices and auxiliary components. 
 

5. Wiring Diagrams:  Details of schematic diagram including control wiring and 
differentiating between manufacturer-installed and field-installed wiring. 

 
C. Field Test Reports:  Indicate and interpret test results for compliance with performance 

requirements. 
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D. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load 
balancing. 

 
E. Maintenance Data:  For panelboard components to include in the Operation and 

Maintenance Manuals specified in Division 01.   
 

F. Project Record Data:  Record actual locations of products, indicated actual branch circuit 
arrangement. 

 
1.04 QUALITY ASSURANCE 
 

A. Testing Agency Qualifications:  In addition to the requirements specified in Division 01 
Section Quality Control an independent testing agency shall meet OSHA criteria for 
accreditation of testing laboratories, Title 29, Part 1907, or shall be a full member 
company of the International Electrical Testing Association. 

 
1. Testing Agency's Field Supervisor:  Person currently certified by the 

International Electrical Testing Association or National Institute for Certification 
in Engineering Technologies, to supervise on-site testing specified in Part 3 of 
this Section. 

 
B. Listing and Labeling:  Provide products specified in this Section that are listed and 

labeled. 
 

1. The Terms Listed and Labeled:  As defined in the National Electrical Code, 
Article 100. 

 
2. Listing and Labeling Agency Qualifications:  A Nationally Recognized Testing 

Laboratory as defined in OSHA Regulation 1910.7. 
 

C. Comply with NFPA 70, National Electrical Code. 
 

D. Comply with NEMA AB1, Molded Case Circuit Breakers. 
 

E. Comply with NEMA PB1, Panelboards. 
 

F. Comply with NEMA PB1.1,  Instructions for Safe Installation, Operation & 
Maintenance of Panelboards Rated 600 Volts or Less. 

 
1.05 EXTRA MATERIALS 
 

A. Keys:  2 spares of each type for panelboard cabinet lock. 
 

PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, supply equipment from one of 
the following manufacturers; no other manufacturers are acceptable: 
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1. Square D Company. (Basis of Design) 

 
2. Eaton Corp.; Cutler-Hammer Products. 

 
3. Siemens Energy & Automation Inc. 

 
2.02 PANELBOARD FABRICATION 
 

A. Enclosures:  Flush- or surface-mounted cabinets as indicated.  NEMA PB1, Type 1, 
unless otherwise indicated to meet environmental conditions at installed location. 

 
B. Front:  Secured to box with concealed trim clamps, unless otherwise indicated.  Front for 

surface-mounted panelboards shall be same dimensions as box.  Fronts for flush 
panelboards shall overlap box, unless otherwise indicated. 

 
C. Directory Frame:  Clear plastic cardholder, mounted inside each panelboard door. 

 
D. Phase and Neutral Bus:  Hard drawn copper of 98 percent conductivity. 

 
E. Phase and Neutral Lugs: Provide mechanical lugs to accommodate the conductors shown 

on the Contract Drawings. 
 

F. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground 
conductors.  Bonded to box.  Hard drawn copper of 98 percent conductivity. 

 
G. Service Equipment Approval: Listed for use as service equipment for panelboards with 

main service disconnect. 
 

H. Future Devices:  Equip with mounting brackets, bus connections, and necessary 
appurtenances, for the over-current protective device ampere ratings indicated for future 
installation of devices. 

 
I. Special Features:  Include the following features for panelboards as indicated: 

 
1. Isolated Equipment Ground Bus: Adequate for branch-circuit equipment ground 

conductors; insulated from box. 
 

2. Gutter Barrier: Arranged to isolate section of gutter as indicated. 
 

3. Subfeed: Over-current protective device or lug provision as indicated. 
 

4. Feed-Through Lugs: Sized to accommodate feeders indicated. 
 
2.03 LIGHTING AND APPLIANCE PANELBOARDS 
 

A. Interior 
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1. Minimum short circuit current ratings as shown on the Contract Drawings, but 
not less than 10,000 AIC rms symmetrical amperes for 120/208V panelboards, 
and 18,000 AIC rms symmetrical amperes for 277/480V panelboards.  

 
2. Provide one (1) continuous bus bar per phase.  Each bus bar shall have 

sequentially phased branch circuit connectors suitable for plug-on or bolt-on 
branch circuit breakers. The bussing shall be fully rated. Panelboard bus current 
ratings shall be determined by heat rise tests conducted in accordance with UL 
67. Bus bar plating shall run the entire length of the bus bar. Panelboards shall be 
suitable for use as Service Equipment when application requirements comply 
with UL 67 and NEC Articles 230-F and –G. 

 
3. All current carrying parts shall be insulated from ground and phase to phase by 

high dielectric strength thermoplastic. 
 

4. Interior trim shall be of dead front construction to shield user from energized 
parts.  Dead front trim shall have preformed twist-outs covering unused mounting 
space. 

 
5. Interiors shall be field convertible for top or bottom incoming feed.   

 
6. Main circuit breakers in 100A interiors shall be horizontally mounted. Main 

circuit breakers over 100A shall be vertically mounted. 
 

7. Sub-feed circuit breakers shall be vertically mounted.   
 

8. Interior leveling provisions shall be provided for flush mounted applications. 
 

9. Main lug interiors up to 400 amperes shall be field convertible to main breaker.  
 

B. Main Circuit Breakers 
 

1. Main circuit breakers shall have an over-center, trip free, toggle mechanism 
which will provide quick-make, quick-break contact action. Circuit breakers shall 
have a permanent trip unit with thermal and magnetic trip elements in each pole. 
Each thermal element shall be true rms sensing and be factory calibrated to 
operate in a 40 degrees C ambient environment. Thermal elements shall be 
ambient compensating above 40 degrees C. 

 
2. Two and three pole circuit breakers shall have common tripping of all poles. 

Circuit breakers frame sizes above 100 amperes shall have a single magnetic trip 
adjustment located on the front of the circuit breaker that allows the user to 
simultaneously select the desired trip level of all poles. Circuit breakers shall 
have a push to trip button for maintenance and testing purposes. 

 
3. Breaker handle and faceplate shall indicate rated ampacity. Standard construction 

circuit breakers shall be UL listed for reverse connection without restrictive line 
or load markings. 
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C. Branch Circuit Breakers 
 

1. Molded case branch circuit breakers shall have bolt-on type bus connectors. 
 

2. Circuit breakers shall have an over-center toggle mechanism which will provide 
quick-make, quick-break contact action. Circuit breakers shall have thermal and 
magnetic trip elements in each pole. Two and three pole circuit breakers shall 
have common tripping of all poles. 

 
3. There shall be two forms of visible trip indication. The breaker handle shall 

reside in a position between ON and OFF.  In addition, there shall be a red VISI 
TRIP indicator appearing in the clear window of the circuit breaker housing. 

 
D. Enclosures 

 
1. Type 1 Boxes 

 
a). Boxes shall be galvanized steel constructed in accordance with UL 50 

requirements. Galvanized steel will not be acceptable. 
 

b). Boxes shall have removable end-walls with knockouts located on one 
end. Boxes shall have welded interior mounting studs. 

 
2. Type 1 Fronts 

 
a). Fronts shall meet strength and rigidity requirements per UL 50 standards. 

Front shall have ANSI 49 gray enamel electrodeposited over cleaned 
phosphatized steel. 

 
b). Panelboards shall have hinged front cover with entire front trim hinged 

to box with standard door within hinged front cover. 
 

c).  Front shall not be removable with the door locked.   
 

d). Doors on front shall have rounded corners and edges shall be free of 
burrs. 

 
2.04 PANELBOARD SURGE PROTECTIVE DEVICES 
 

A. Description: Integrated Surge Protective Devices (SPDs) in panelboards. 
 
B. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 

1. Square D Company - "IMA" Series (Basis of Design) 
2. Eaton Corporation; Cutler-Hammer Products 
3. Siemens Energy & Automation, Inc. 
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C. The manufacturer of the SPD shall be the same as the manufacturer of the electrical 
distribution equipment in which the SPDs are installed and shipped. 

 
D. Standards - Most recent editions of: 
 

1. Underwriters Laboratories:  
a). UL 1449 - "Surge Protective Devices" 
b). UL 1283 - "Electromagnetic Interference Filters" 

 
2. ANSI/IEEE C62.41.1-2002, C62.41.2-2002, C62.45-2002 
 
3. National Electrical Code: Article 285 - "Surge Protective Devices, 1 kV or Less" 
 

E. Listing Requirements: 
 

1. SPD shall bear the UL Mark and shall be Listed to most recent editions of UL 
1449 and UL 1283.  "Manufactured in accordance with" is not equivalent to UL 
Listing and does not meet the intent of this Specification. 

 
F. SPD shall be UL labeled with 200kA Short Circuit Current Rating (SCCR).  Fuse ratings 

shall not be considered in lieu of demonstrated withstand testing of SPD, per 2008 NEC 
Article 285.6 

 
G. SPD shall be UL labeled as Type 1, intended for use without need for external or 

supplemental overcurrent controls.  Every suppression component of every mode, 
including Neutral-Ground (N-G), shall be protected by internal overcurrent and thermal 
overtemperature controls. 

 
H. SPD shall be UL labeled with 20kA I-nominal (I-n) for compliance to UL 96A - 

"Installation Requirements for Lightning Protection Systems" for Master Label 
Certificate, and NFPA 780 - "Standard for the Installation of Lightning Protection 
Systems." 

 
I. Minimum surge current capability (single pulse rated) per phase shall be as follows: 
 

1. Branch Panelboards:   120kA  
 

J. SPD shall provide surge current paths for all modes of protection: Line-Neutral (L-N), 
Line-Ground (L-G), and Neutral-Ground (N-G) for Wye systems; Line-Line (L-L), and 
Line-Ground (L-G) in Delta and impedance grounded Wye systems. 

 
K. UL 1449 Listed Voltage Protection Ratings (VPRs) shall not exceed the following: 
 

System Voltage  L-N  L-G  L-L  N-G 
208Y/120V  700V  700V  1200V  700V 
480Y/277V  1200V  1200V  1800V  1200V 

 
L. UL 1449 Listed Maximum Continuous Operating Voltage (MCOV): 
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System Voltage  MCOV  Allowable System Voltage Fluctuation (%) 
208Y/120V  150V    25% 
480Y/277V  320V    15% 

 
M. SPD shall be constructed of one self-contained suppression module per phase. 
 
N. Visible indication of proper SPD connection and operation shall be provided.  SPD shall 

include LED indicator lights which shall indicate which phase as well as which module is 
fully operable. 

 
O. The status of each SPD module shall be monitored on the front cover of the enclosure as 

well as on the module. 
 
P. A push-to-test button shall be provided to test each phase indicator.  Push-to-test button 

shall activate a state change of dry contacts for testing purposes. 
 
Q. SPD shall be equipped with an audible alarm which shall activate when any one of the 

surge current modules has reached an end-of-life condition.  An alarm on/off switch shall 
be provided to silence the alarm.  The switches and alarm shall be located on the front 
cover of the enclosure. 

 
R. A connector shall be provided along with dry contacts (normally open or normally 

closed) to allow connection to a remote monitor or other system.  The output of the dry 
contacts shall indicate an end-of-life condition for the complete SPD or module. 

 
S. Terminals shall be provided for necessary power and ground connections. 
 
T. A transient voltage surge counter shall be located on the diagnostic panel on the front 

cover of the enclosure.  The counter shall be equipped with a manual reset and battery 
backup to retain memory loss upon loss of AC power. 

 
U. SPD shall have a warranty period of ten (10) years from date of invoice and shall include 

unlimited replacement of suppression modules within the warranty period.  Warranty 
shall be the responsibility of the electrical distribution equipment manufacturer and shall 
be supported by their respective field service division. 

 
PART 3  EXECUTION 
 
3.01 INSTALLATION 
 

A. Install panelboards and accessory items according to NEMA PB 1.1. 
 

B. Mounting:  Plumb and rigid without distortion of box.  Mount flush panelboards 
uniformly flush with wall finish. 

 
C. Install filler plates in unused spaces. 

 
D. Wiring in Panelboard Gutters:  Arrange conductors into groups, and bundle and wrap 

with wire ties after completing load balancing. 
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E. Two or three pole circuit breakers shall be common trip type.  Single pole breakers with 

handle ties will not be permitted. 
 

F. Tandem circuit breakers will not be permitted. 
 

G. Multiple-section panelboards, as required by number of branch circuit breakers, shall 
consist of two or more cabinets with identical interiors mounted under separate trims.  
Cabinets, trims, and doors shall be the same size.  Main lugs and busses of each section 
shall be rated as indicated on the Drawings.  Where main breakers are indicated in multi-
section panelboards the main breaker shall be contained in one section with feed-through 
lugs and sub-feed cables installed within panel, equal to the incoming feeder size.  All 
buses and lugs shall have ampere capacity equal to or greater than the main breaker 
ampere rating.  Loads shall be divided as evenly as practical between the sections in 
addition to being balanced over the phases. 

 
H. Provide ground buses in panelboards as indicated on the Drawings.  Ground bus shall be 

similar in all respects to neutral bus. 
 

I. Ground Fault Protection:   Install panelboard ground fault circuit interrupter devices in 
accordance with installation guidelines of NEMA 289, Application Guide for Ground 
Fault Circuit Interrupters.  

 
J. Branch circuit breakers serving telephone and communications equipment, refrigerators, 

exit signs, fire alarm system controls, etc., shall be equipped with lock clips to prevent 
accidental operation. 

 
K. Branch circuit breakers serving electric water coolers shall be GFCI type for personnel 

protection (5mA). 
 
L. Replacement circuit breakers shall be obtained from the original manufacturer through an 

authorized factory distributor, complete with full factory warranty.  Original 
manufacturer product data shall be submitted for review. 

 
M. Height:   Six-feet, six-inches to top of panelboard; install panelboards taller than 6 feet 

with bottom no more than 4 inches above the floor.  Top breaker maximum height not to 
exceed 6 feet 7 inches per NEC Article 404.8. 

 
N. Do not energize or connect panelboards to their sources until surge protective devices are 

properly installed and connected. 
 
3.02 IDENTIFICATION 
 

A. Identify field-installed wiring and components and provide warning signs as specified in 
Division 26 Section “Electrical Identification”. 

 
B. Panelboard Nameplates:  Label each panelboard with engraved laminated-plastic or metal 

nameplates mounted with corrosion-resistant screws.  Refer to Division 26 Section 
“Electrical Identification” for nameplate requirements. 
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C. Panelboard Circuit Directories:  Provide a typewritten directory, indicating plainly what 

each branch circuit of the panelboard serves and where.  Provide additional information 
as required by NEC.  Spaces and spare breakers shall be written in pencil.  Copying of 
Contract Drawing Panel Schedules and Descriptions shall not be acceptable.  Circuit 
directory shall reflect final circuit connections, loads and locations after balancing of 
panelboard loads. 

 
3.03 GROUNDING  
 

A. Make equipment grounding connections for panelboards as indicated. 
 

B. Provide ground continuity to main electrical ground bus as indicated. 
 

3.04 CONNECTIONS 
 

A. Tighten electrical connectors and terminals, including grounding connections, according 
to manufacturer's published torque-tightening values.  Where manufacturer's torque 
values are not indicated, use those specified in UL 486A and UL 486B. 
 

B. Neutral and ground conductors shall be isolated and terminated only at their respective 
bus bars.  There shall only be one neutral-ground connection in service-entrance 
equipment by means of a removable main bonding jumper.  Neutral and ground 
terminations at one bus bar shall not be acceptable. 

 
3.05 FIELD QUALITY CONTROL 
 

A. Prepare for acceptance tests as follows: 
 

1. Make insulation-resistance tests of each panelboard bus, component, and 
connecting supply, feeder, and control circuits. 

 
2. Make continuity tests of each circuit. 

 
3. Provide set of Contract Documents to test organization.  Include full updating on 

final system configuration and parameters where they supplement or differ from 
those indicated in the original Contract Documents. 

 
B. Testing:  After installing panelboards and after electrical circuitry has been energized, 

demonstrate product capability and compliance with requirements. 
 

1. Procedures:  Perform each visual and mechanical inspection and electrical test 
stated in NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case 
circuit breakers for all devices rated 100-amperes or larger.  Certify compliance 
with test parameters. 

 
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, remove and replace with new units, and retest. 
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3. Reports by Testing Organization:  Report written reports of tests and 
observations.  Report defective materials and workmanship and unsatisfactory 
test results.  Include records of repairs and adjustments made. 

 
4. Labeling:   Upon satisfactory completion of tests and related effort, apply a label 

to tested components indicating results of tests and inspections, responsible 
organization and person, and date. 

 
5. Protective Device Ratings and Settings:  Verify indicated ratings and settings to 

be appropriate for final system configuration and parameters.  Where 
discrepancies are found, recommend final protective device ratings and settings.  
Use accepted ratings or settings to make the final system adjustments. 

 
C. Visual and Mechanical Inspection:   Include the following inspections and related work: 

 
1. Inspect for defects and physical damage, labeling, and nameplate compliance 

with requirements of up-to-date drawings and panelboard schedules. 
 

2. Exercise and perform operational tests of all mechanical components and other 
operable devices in accordance with manufacturer’s instruction manual. 

 
3. Check panelboard mounting, area clearances, and alignment and fit of 

components. 
 

4. Check tightness of bolted electrical connections with calibrated torque wrench.  
Refer to manufacturer’s instructions for proper torque values. 

 
5. Perform visual and mechanical inspection and related work for over-current 

protective devices. 
 

6. Verify that all neutral conductors are bonded to the system ground at the service-
entrance prior to installation of the surge protective device. 
 

7. Verify that neutral-ground bonds do not exist at locations that are not service 
entrances or separately derived power sources. 
 

 
D. Electrical Tests:  Include the following items performed in accordance with 

manufacturer’s instructions: 
 

1. Insulation resistance test of buses and portions of control wiring that is 
disconnected from solid-state devices. Insulation resistance less than 100 
megohms is not acceptable. 

 
2. Ground resistance test on system and equipment ground connections. 

 
3. Test main and subfeed over-current protective devices. 
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E. Retest:  Correct deficiencies identified by tests and observations and provide retesting of 
panelboards.  Verify by the system tests that the total assembly meets specified 
requirements. 

 
3.06 CLEANING 
 

A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint 
splatters and other spots, dirt, and debris.  Touch up scratches and mars of finish to match 
original finish. 

 
  

END OF SECTION 
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SECTION 26 2726 
 

WIRING DEVICES 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes the following: 
 

1. Straight-blade receptacles. 
2. GFCI receptacles. 
3. Locking receptacles. 
4. Tamper-Resistant receptacles. 
5. Weather-Resistant receptacles. 
6. Toggle switches. 
7. Wall-box occupancy sensor switches. 
8. Device plates. 
9. Cord and plug sets. 

 
1.03 DEFINITIONS 
 

A. GFCI:   Ground-Fault Circuit Interrupter. 
 
B. IG: Isolated-Ground. 
 
C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 
 
D. PIR: Passive Infrared. 

 
E. TR:   Tamper-Resistant. 
 
F. US: Ultra- Sonic. 

 
G. WR:   Weather-Resistant. 

 
1.04 SUBMITTALS  
 

A. Product Data:  For each product specified, indicating configurations, finishes, dimensions, 
and manufacturer's instructions.  

 
B. Maintenance Data:  For materials and products to include in maintenance manuals specified 

in Division 01. 
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

 
WIRING DEVICES         26 2726-2 

1.05 QUALITY ASSURANCE  
 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 
70, Article 100, by a testing agency acceptable to authorities having jurisdiction.   

 
B. Comply with NFPA 70.  

 
C. Comply with NECA Standard of Installation.  

 
D. Codes:   Provide wiring devices conforming to the following: 

 
1. American National Standards Institute (ANSI): Provide lugs and receptacle devices 

constructed in accordance with ANSI C73, Attachment Plugs and Receptacles, 
Dimensions of. 

 
2. Institute of Electrical and Electronics Engineers (IEEE): Construct and install wiring 

devices in accordance with requirements of IEEE 241, Recommended Practice for 
Electric Power Systems in Commercial Building. 

 
3. National Electrical Manufacturers Association (NEMA): Provide wiring devices 

constructed and configured in accordance with the requirements of  
 

a. WD1:  General Requirements for Wiring Devices 
b. WD5:  Special Purpose Wiring Devices  
c. WD6:  Wiring Devices - Dimensional Requirements. 
d. WD7: Occupancy Motion Sensors Standard, 2011 Edition 

 
4. National Fire Protection Association (NFPA):  Comply with NFPA 70, National 

Electrical Code, as applicable to construction and installation of electrical wiring 
devices. 

 
5. Underwriters Laboratories, Inc. (UL):  Provide wiring devices which are UL listed 

and comply with the requirements of:  
 

a. 20:  General-Use Snap Switches.  
b. 498:  Attachments, Plugs and Receptacles  
c. 514A:  Metallic Outlet Boxes.  
d. 514B:  Fittings for Conduit and Outlet Boxes.  
e. 514C:  Non-Metallic Outlet Boxes, Flush-Device Boxes, and Covers  
f. 943:  Ground-Fault Circuit Interrupters 

 
1.06 COORDINATION  
 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 
 

1. Cord and Plug Sets:  Match equipment requirements. 
 
1.07 EXTRA MATERIALS  
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A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.  Deliver 
extra materials to Owner.  

 
1. Wallbox Occupancy Sensor Switches:  One for each ten installed, but not less than 

one of each type. 
 

PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

 
1. Wiring Devices: 

 
a. Hubbell, Inc.; Wiring Devices Div. 
b. Pass & Seymour/Legrand; Wiring Devices Div. 
c. Leviton Manufacturing Co., Inc. 
d. Cooper Wiring Devices 
e. Lutron Electronics, Inc. 

 
2. Wall-box Occupancy Sensor Switches: 

 
a. Watt Stopper 
b. Lutron Electronics, Inc. 
c. Sensor Switch 
d. Hubbell, Inc; Wiring Devices Division 
e. Pass & Seymour/Legrand 
f. Leutron Manufacturing Co, Inc. 
g. Cooper Wiring Devices 

 
2.02 STRAIGHT BLADE RECEPTACLES 

 
A. General Requirements 

 
1. Straight blade receptacles shall have the following basic features: 
 

a. One-piece brass mounting strap with integral ground for low resistance of fault 
currents. 

b. Auto-ground clip to assure positive ground. 
c. Impact-resistant nylon face and thermoplastic base housing. 
d. #10 large head brass terminal and ground screws; back- and side-wired. 
 

B. Duplex Convenience Receptacles 
 

1. Duplex convenience receptacles shall be extra heavy-duty, specification grade, 20A, 
125V. 
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2. Comply with NEMA WD-1, NEMA WD-6 configuration 5-20R, UL 498 and 

Federal Specification W-C-596. 
 
3. Hubbell HBL5362, Pass & Seymour 5362A, or approved equal by acceptable 

manufacturer. 
 

C. Tamper-Resistant Duplex Convenience Receptacles 
 

1. Tamper-resistant duplex convenience receptacles shall be extra heavy-duty, 
specification grade, 20A, 125V, with the following features: 

 
a. Thermoplastic dual mechanism shutter system to help prevent insertion of 

foreign objects. 
 

2. Comply with NEMA WD-1, NEMA WD-6 configuration 5-20R, UL 498 and 
Federal Specification W-C-596. 

 
3. Hubbell HBL5362TR, Pass & Seymour TR63, or approved equal by acceptable 

manufacturer. 
 
D. Single Convenience Receptacles 

 
1. Single convenience receptacles shall be extra heavy-duty, specification grade, 20A, 

125V. 
 
2. Comply with NEMA WD-1, NEMA WD-6 configuration 5-20R, UL 498 and 

Federal Specification W-C-596. 
 
3. Hubbell HBL5361, Pass & Seymour 5361, or approved equal by acceptable 

manufacturer. 
 
E. Special Purpose Receptacles 

 
1. Special purpose receptacles shall have ratings and NEMA configurations as 

indicated on the Drawings, or as required to match equipment plug configuration, 
and shall be black with device plate to match outlet type. 

 
2.03 GFCI RECEPTACLES 

 
A. General Requirements 

 
1. GFCI receptacles shall have the following basic features: 
 

a. Solid-state ground-fault sensing and signaling. 
b. Trip time of 0.025 seconds (nominal). 
c. Trip threshold of +/- 5mA. 
d. Indicator light that is lighted when device is tripped. 
e. Auto-ground clip to assure positive ground. 
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f. Impact-resistant nylon face and thermoplastic base housing. 
g. #10 large head brass terminal and ground screws; back- and side-wired. 

 
B. Duplex GFCI Receptacles 

 
1. Duplex GFCI receptacles shall be extra heavy-duty, specification grade, 20A, 125V. 
 
2. Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, UL 498 and 

Federal Specification W-C-596. 
 
3. Hubbell GF20, Pass & Seymour 2095, or approved equal by acceptable 

manufacturer. 
 

C. Tamper-Resistant Duplex GFCI Receptacles 
 

1. Tamper-resistant duplex GFCI receptacles shall be extra heavy-duty, specification 
grade, 20A, 125V with the following features: 

 
a. Thermoplastic dual mechanism shutter system to help prevent insertion of 

foreign objects. 
 

2. Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, UL 498 and 
Federal Specification W-C-596. 

 
3. Hubbell GFTR20, Pass & Seymour 2095TRS, or approved equal by acceptable 

manufacturer. 
 

D. Weather-Resistant Duplex GFCI Receptacles 
 

1. Weather-resistant duplex GFCI receptacles shall be extra heavy-duty, specification 
grade, 20A, 125V with the following features: 

 
a. "WR" marking on face as required by UL Standard. 
b. UV-resistant nylon face for longer life under adverse environmental 

conditions. 
 

2. Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, UL 498 and 
Federal Specification W-C-596. 

 
3. Hubbell GFTR20, Pass & Seymour 2095TRWR, or approved equal by acceptable 

manufacturer. 
 

2.04 LOCKING RECEPTACLES 
 

A. Single Convenience Receptacles 
 

1. Single convenience receptacles shall be extra heavy-duty, specification grade, 20A, 
125V: Comply with NEMA WD1, NEMA WD6 configuration L5-20R, UL 498 and 
Federal Specification W-C-596. 
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B. Special Purpose Receptacles 

 
1. Special purpose receptacles shall have ratings and NEMA configurations as 

indicated on the Drawings, or as required to match equipment plug configuration, 
and shall be black with device plate to match outlet type. 

 
2.05 SWITCHES 

 
A. General Requirements 

 
1. Switches shall have the following basic features: 
 

a. Heavy-gauge one-piece copper alloy contact arm. 
b. Fast "make" and positive "break" to minimize arcing. 
c. Heavy-duty bumper pads for quiet operation. 
d. High strength thermoplastic polycarbonate toggle. 
e. Oversized silvery alloy contacts for long life and heat dissipation. 
f. Nickel-plated steel strap with integral ground. 
g. Auto-ground clip to assure positive ground. 

 
B. Toggle Switches 

 
1. Toggle switches shall be quiet-type, extra heavy-duty, horsepower-rated, industrial 

grade, 120/277V, 20A: Comply with NEMA WD 1, UL 20 and Federal 
Specification W-S-896. 

 
2. Hubbell HBL1221 (single-pole), HBL1222 (two-pole), HBL1223 (three-way), 

HBL1224 (four-way), Pass & Seymour PS20AC1 (single-pole), PS20AC2 (two-
pole), PS20AC3 (three-way), PS20AC4 (four-way), or approved equal by 
acceptable manufacturer. 

 
C. Illuminated Toggle Switches (Light On with Load Off) 

 
1. Illuminated toggle switches shall be quiet-type, extra heavy-duty, horsepower-rated, 

industrial grade, 120/277V, 20A, with clear illuminated toggle, lighted with load off. 
 

2. Comply with NEMA WD 1, UL 20 and Federal Specification W-S-896. 
 
3. Hubbell HBL1221ILC (single-pole), HBL1223ILC (three-way), Pass & Seymour 

PS20AC1CSL (single-pole), PS20AC3CSL (three-way), or approved equal by 
acceptable manufacturer. 

 
D. Pilot Lighted Switches (Light On with Load On) 

 
1. Pilot lighted switches shall be quiet-type, extra heavy-duty, horsepower-rated, 

industrial grade, 120/277V, 20A, with red illuminated toggle, lighted with load on. 
 

2. Comply with NEMA WD 1, UL 20 and Federal Specification W-S-896. 
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3. Hubbell HBL1221PL (single-pole), HBL1222PL (two-pole), HBL1223PL (three-

way), Pass & Seymour PS20AC1RPL (single-pole), PS20AC2RPL (two-pole), 
PS20AC3RPL (three-way), or approved equal by acceptable manufacturer. 

 
E. Key (Locking) Switches 

 
1. Key (locking) switches shall be quiet-type, extra heavy-duty, horsepower-rated, 

industrial grade, 120/277V, 20A with the following features: 
 
a. Furnished with key for locking switch. 

 
2. Comply with NEMA WD 1, UL 20 and Federal Specification W-S-896. 
 
3. Hubbell HBL1221L (single-pole), HBL1222L (two-pole), HBL1223L (three-way), 

HBL1224L (four-way), Pass & Seymour PS20AC1L (single-pole), PS20AC2L 
(two-pole), PS20AC3L (three-way), PS20AC4L (four-way), or approved equal by 
acceptable manufacturer. 

 
F. Lockable Switch Handle Guards 

 
1. Provide handle guards with provisions for padlocking at all toggle switches serving 

as disconnecting means and where indicated on the Drawings. 
 
2. Handle guards shall be steel construction, and shall mount directly over standard 

switch faceplates. 
 
3. Provide Square D Class 2510 FL1, or approved equal by listed manufacturer. 
 

2.06 WALL-BOX OCCUPANCY SENSOR SWITCHES 
 

A. Product numbers for Watt Stopper are as follows: 
 
1. Single Relay:  DSW 100 
2. Dual Relay: DSW 200 

B. Wall switch sensors shall be capable of detection of motion at desk-top level up to 300 
square feet, and gross motion up to 1,000 square feet. 

C. Wall switch sensors shall accommodate loads from 0 to 800 watts at 120 volts; 0 to 1200 
watts at 277 volts and shall have 180 degree coverage capability. 

D. Sensors shall be dual technology type using a combination of passive-infrared and 
ultrasonic detection method to distinguish between occupied and unoccupied conditions 
for area covered. 

E. Sensors shall feature built-in light level sensing for field-adjustable ambient light 
override. 
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F. All sensors shall be capable of operating normally with any electronic ballast and PL 
lamp systems. 

G. Coverage of sensors shall remain constant after sensitivity control has been set.  No 
automatic reduction shall occur in coverage due to the cycling of air conditioning or 
heating fans. 

H. All sensors shall have readily accessible, user adjustable controls for time delay and 
sensitivity.  Controls shall be recessed to limit tampering. 

I. Ultrasonic operating frequency shall be crystal controlled to within plus or minus 0.005 
percent tolerance to assure reliable performance and eliminate sensor cross-talk.  Sensors 
using multiple frequencies are not acceptable. 

J. All sensors shall provide a method of indication to verify that motion is being detected 
during testing and that the unit is working. 

K. All sensors shall have no leakage current to load, in manual or in Auto/Off Mode, for 
safety purposes and shall have voltage drop protection. 

L. All sensors shall have UL rated, 94V-0 plastic enclosures. 

M. Sensor finishes shall match finish of toggle switches as specified herein. 
 

2.07 FINISHES 
 
A. Wiring device catalog numbers in Section text do not designate device color.  Device 

colors shall be as follows, unless otherwise indicated elsewhere in the Specifications and 
Drawings or as required by NFPA or device listing: 

 
1. Wiring Devices connected to Normal Power System:  White. 
 
2. Wiring Devices connected to Computer Power System:  Gray. 
 
3. Wiring Devices connected to Emergency Power System:  Red. 
 
4. Special Receptacles:  Black. 
 

2.08 DEVICE PLATES  
 

A. Device plates shall be provided for all switches and receptacles.  Device plates shall be as 
manufactured to fit each type of single device, to fit devices which are ganged together, and 
they shall be same manufacturer as wiring devices with finish as follows: 

 
1. Material for Unfinished Spaces:  Galvanized steel. 

 
2. Material for Finished Spaces:  0.04-inch-thick, Type 302, satin-finished stainless 

steel, except as otherwise indicated. 
 

3. Plate-Securing Screws:  Metal with heads colored to match plate finish. 
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B. Material for Damp and Wet Locations: Heavy-duty die-cast zinc/aluminum construction with 

gasketed, hinged lockable lid, designed to be weatherproof while the device is in use, and 
listed and labeled “extra duty” for use in “wet locations.”  All components shall have baked-
on electrostatic, polyester, power paint finish for superior corrosion resistance.  Covers for 
receptacles shall be self-closing per UL514C42.3, be equipped with stainless steel springs, 
and shall have a cam action latch for secure closure.  Covers for toggle switches shall be 
equipped with actuating levers and shall mount directly over the switch.  Covers for 
receptacles shall comply with 2011 NEC Article 406.9(B).  Covers for switches shall comply 
with 2011 NEC Article 404.4. 

 
1. Duplex/GFCI Receptacles - Pass & Seymour Model No. WIUCAST1 or approved 

equal. 
2. Toggle Switches – Crouse-Hinds Model No. DS185, or approved equal. 

 
C. Device plates shall be factory engraved to clearly identify receptacles which are on 

emergency circuits.  Lettering shall be ¼” high, filled with red paint and read 
“EMERGENCY”. 

 
2.09 CORD AND PLUG SETS  
 

A. Description:  Match voltage and current ratings and number of conductors to requirements of 
equipment being connected.  

 
1. Cord:  Rubber-insulated, stranded-copper conductors, with type SOW-A jacket.  

Green-insulated grounding conductor, and equipment-rating ampacity plus a 
minimum of 30 percent.  
 

2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle 
type for connection. 

 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Verification of existing conditions before starting work.  
 

B. Verification of Conditions: Verify that field measurements, surfaces, substrates and 
conditions are as required, and ready to receive Work. 

 
1. Verify that outlet boxes are installed at proper height. 

 
2. Verify that wall openings are neatly cut and will be completely covered by wall 

plates. 
 

3. Verify that branch circuit wiring installation is completed, tested, and ready for 
connection to wiring devices. 
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C. By beginning Work, accepts conditions and assume responsibility for correcting unsuitable 
conditions encountered at no additional cost to the Owner. 

 
3.02 INSTALLATION – GENERAL 

 
A. Install devices and assemblies plumb, level, and secure.  

 
B. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 

vertical, and grounding terminal of receptacles on top or as required by the local Authority 
Having Jurisdiction.  Exception:   Mount exterior GFCI weatherproof duplex receptacles 
horizontally with grounding terminals on the left, or as required by the local Authority 
Having Jurisdiction.  Group adjacent switches under single, multi-gang wall plates.  

 
C. Install wall plates when painting is complete.  

 
D. Protect devices and assemblies during painting. 

 
E. Coordinate cord and plug connected equipment for type and ratings required.  

 
3.03 INSTALLATION – RECEPTACLES 

 
A. Receptacles on emergency circuits shall be clearly identified, with a circuit label indicating 

panelboard and circuit number. 
 

B. All 15 ampere and 20 ampere, 125 volt and 250 volt, non-locking type receptacles installed 
in damp or wet locations shall be listed weather-resistant type in accordance with 2011 NEC 
Article 406.9(A) and 406.9(B) and shall be installed within an enclosure that is weather 
proof when an attachment plug is inserted. 

 
C. All 15 ampere and 20 ampere, 125 volt, single-phase, non-locking type receptacles installed 

in the following locations shall have GFCI protection for personnel, in accordance with 2011 
NEC Article 210.8(B). 

 
1. Bathrooms/Toilet Rooms 

 
2. Rooftops 

 
3. Outdoors 

 
4. Within six (6) feet (1.8m) of sinks, plumbing fixtures and water piping. 

 
5. Indoor wet locations. 

 
D. Where multiple receptacles are indicated on the Contract Drawings as GFCI type receptacles, 

each device must be a GFCI type receptacle.  Protecting standard receptacles downstream 
from one GFCI receptacle is not acceptable. 

 
E. All non-locking type, 125 volt, 15 ampere and 20 ampere receptacles installed in childcare 

facilities shall be listed tamper-resistant receptacles in accordance with 2011 NEC Article 
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406.14.  Refer to Division 26 Section “Common Work Results for Electrical” for the 
definition of Childcare Facilities. 

 
3.04 INSTALLATION – SWITCHES 

 
A. Switches shall be located as indicated on the drawings, arranged singular or in gangs within 

18" of the door jam on the strike side of the door openings.  Verify the door swings with the 
Architectural Drawings prior to rough-in.  

 
B. Install life safety system switches separate from the normal power switches.  Do not include 

in the multiple gang configuration. 
 

3.05 INSTALLATION – OCCUPANCY SENSORS  
 

A. Locate and aim sensors in the correct location required for complete and proper volumetric 
coverage within the range of coverage(s) of controlled areas per the manufacturer’s 
recommendations. 
 

B. The following areas shall have one hundred (100%) percent coverage for minor (small 
resolution) motion: 

 
1. Teacher’s desks 

 
2. Desks in office areas 

C. Proper judgment must be exercised in executing the installation so as to ensure the best 
possible installation in the available space and to overcome local difficulties due to space 
limitations or interference of structural components.  Provide, at the Owner’s facility, the 
training necessary to familiarize the Owner’s personnel with the operation, use, 
adjustment, and problem-solving diagnosis of the occupancy-sensing devices and 
systems. 
 
1. Sensors installed in damp locations such as near showers, in wet locations, or where 

exposed to rain shall be equipped with watertight/weatherproof enclosure. 
 

2. Mounting of passive infrared and dual technology sensors where columns, doors, 
walls, or other obstructions will block the sensor’s field of view should be avoided. 

 
3. Passive infrared coverage should not extend through doorways.  Masking inserts 

shall be installed for PIR coverage rejection to prevent false tripping. 
 

D. Install system components in accordance with Manufacturer’s instructions.  Sensor 
locations are approximate and are designed according to the specified manufacturer. 
 

E. Sensors shall be positioned so that lights are activated when a person is 2 feet or less 
through any doorway. 

 
F. Prior to energizing circuits, wiring shall be tested for electrical continuity and short 

circuits to ensure proper polarity of connections is maintained. 
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3.06 IDENTIFICATION 
 

A. Comply with Division 26 Section “Electrical Identification”. 
 

1. Switches:  Switches shall be labeled as to lights/load controlled and with circuit 
number and panel identification. 

 
2. Receptacles:  All device plates shall be labeled to identify panelboard and circuit 

number from which served.  Use machine-printed, pressure-sensitive, 
abrasion-resistant label tape on face of plate and durable wire markers or tags within 
outlet boxes.  Labels shall be clear with black lettering.  Protect label from damage 
during construction.  Replace all damaged and unclear labels. 

 
3. Mark all conductors with the panel and circuit number serving the device at the 

device. 
 

4. Mark the panel and circuit number serving the device on the back side of the device 
plate with a permanent marking system, machine-generated, that does not show 
through the front of the plate. 

 
3.07 CONNECTIONS  
 

A. Connect wiring device grounding terminal to outlet box with bonding jumper.  
 

B. Connect wiring device grounding terminal to branch-circuit equipment grounding conductor.  
 

C. Isolated-Ground Receptacles:  Connect to isolated-ground conductor routed to designated 
isolated equipment ground terminal of electrical system.  

 
D. Tighten electrical connectors and terminals according to manufacturers published 

torque-tightening values.  If manufacturers torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

 
3.08 FIELD QUALITY CONTROL  
 

A. Test wiring devices for proper polarity, continuity, short circuits, and ground continuity.  
Operate each device at least six times.  

 
B. Test GFCI operation with both local and remote fault simulations according to 

manufacturer's written instructions. 
 

C. Replace damaged or defective components. 
 

3.09 CLEANING  
 

A. Internally clean devices, device outlet boxes, and enclosures.  Replace stained or improperly 
painted wall plates or devices. 

 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

 
WIRING DEVICES         26 2726-13 

 
END OF SECTION 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

FUSES           26 2813-0 

 DIVISION 26  
 SECTION 26 2813 
 FUSES 
 TABLE OF CONTENTS 
 
PART 1  GENERAL 
 
1.01 RELATED DOCUMENTS 
1.02 SUMMARY 
1.03 PERFORMANCE REQUIREMENTS  
1.04 SUBMITTALS 
1.05 QUALITY ASSURANCE 
1.06 EXTRA MATERIALS 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
2.02 CARTRIDGE FUSES 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
3.02 FUSE APPLICATIONS 
3.03 INSTALLATION 
3.04 IDENTIFICATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

FUSES           26 2813-1 

SECTION 262813 
 

FUSES 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes the following: 
 

1. Fuses. 
 

B. The Electrical Contractor shall provide a complete set of fuses for all fusible equipment on 
the project as indicated on the Contract Documents. Final test and inspections shall be made 
prior to energizing the equipment. 

 
1.03 PERFORMANCE REQUIREMENTS 
 

A. Select fuses to provide appropriate levels of short circuit and overcurrent protection for 
components such as wire, cable, bus structures, and other equipment.  Provide system to 
ensure that component damage is within acceptable levels during a fault. 

 
B. Select fuses to coordinate with time-current characteristics of other overcurrent protective 

elements, such as other fuses, circuit breakers, and protective relays.  Provide system to 
ensure that device closest to fault operates. 

 
1.04 SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 01 Specification Sections. 

 
B. Product Data for each fuse type specified. Include the following: 

 
1. Descriptive data and time-current curves. 

 
2. Let-through current curves for fuses with current-limiting characteristics 

 
3. Coordination charts and tables and related data. 

 
4. Fuse size for elevator feeder and disconnect applications. 

 
C. Maintenance data for tripping devices to include in the Operation and Maintenance Manual 

specified in Division 01. 
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D. Record the equipment nameplate rating and actual fuse rating and location of fuses on the 
record drawings. 

 
1.05 QUALITY ASSURANCE 
 

A. Source Limitations:  Obtain fuses from one source and by a single manufacturer. 
 
B. Comply with NFPA 70 for components and installation. 
 
C. Listing and Labeling: Provide fuses specified in this Section that are listed and labeled. 
 

1. The terms Listed and Labeled  as defined in the National Electrical Code, Article 
100. 

 
2. Listing and Labeling Agency Qualifications: A Nationally Recognized Testing 

Laboratory (NRTL) as defined in OSHA Regulation 1910.7. 
 

3. Comply with National Electrical Manufacturer's Association NEMA FU-1 Low 
Voltage Cartridge Fuses. 

 
4. Comply with IEC269. 

 
5. Comply with CANENA Standard 248. 

 
6. Comply with UL 198. 

 
1.06 EXTRA MATERIALS 

 
A. Furnish extra materials described below that match products installed, are packaged with 

protective covering for storage, and are identified with labels describing contents. 
 

1. Spare Fuses: Furnish quantity equal to 20 percent of each 600 ampere and smaller 
fuse type and size installed, but not less than one (1) set of three (3) of each type and 
size. (Provide three (3) of each 601 Ampere and larger fuse type and size installed.) 

 
2. Fuse Pullers: Furnish two (2) fuse pullers. 

 
PART 2 PRODUCTS 

 
2.01 MANUFACTURERS 

 
A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

fuses that may be incorporated into the Work include, but are not limited to, the following: 
 

1. Cooper Industries Inc. Bussmann Div. 
 

2. Eagle Electric Mfg, Co. Inc. 
 

3. General Electric Co; Wiring Devices Div. 
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4. Mersen (formerly Ferraz Shawmut) 

 
5. Tracor, Inc; Littelfuse, Inc. Subsidiary 

 
B. All fuses shall be of the same manufacturer to assure coordination. 
 

2.02 CARTRIDGE FUSES 
 
A. Characteristics:  NEMA FU-1, nonrenewable cartridge fuse; class as specified or indicated; 

current rating as indicated; voltage rating consistent with circuit voltage. 
 

PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Examine utilization equipment nameplates and installation instructions to verify proper fuse 
locations, sizes, and characteristics. 

 
B. Do not proceed with installation until unsatisfactory conditions have been corrected. 
 

3.02 FUSE APPLICATIONS 
 

A. Motor Branch Circuits:  Class RK1, time delay, 250 Volt Class J, Time Delay 600 Volt, 0-
600 Amp, and 300 kA interrupting rating.  Time delay fuses shall hold 500% of rated current 
for a minimum of 10 seconds. 

 
B. Other Branch Circuits:  Class RK1, non-time delay, 250 Volt, Class J Time Delay 600 Volt, 

0-600 Amp, and 300 kA interrupting rating. 
 

C. Provide fuses of type and rating recommended by equipment manufacturer for packaged 
and/or specialized equipment. 

 
D. Motor, transformer, feeder, and main service protection - 600 volts or less; 600 ampere and 

less - Class RK-1, dual element, time delay, 300 kA interrupting rating. 
 

E. Six hundred ampere or less, installed ahead of breaker: Class RK1, time delay. 
 

F. Six hundred ampere or less, for general power circuits:  Class J, time-delay, dual element, 
300 kA interrupting rating.  Time-delay fuses shall hold 500 percent of rated current for a 
minimum of 10 seconds and shall be UL listed. 

 
G. Fuse sizes for motor protection shall be chosen from fuse manufacturers published data and 

recommendations. 
 

H. Control circuits and lighting: Class CC, current limiting rejection type, rated 0-30 amperes, 
600 volts, and 200- kA interrupting rating.  

 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

FUSES           26 2813-4 

I. Motor Circuits: All individual motor circuits with full-load ampere ratings (FLA) of 480 
amperes or less shall be protected by Dual-Element Time-Delay Fuses.   

 
1. The following guidelines apply for motors protected by properly sized overload 

relays:  
 

a. Fuses for motors with a marked service factor not less than 1.15 shall be 
installed in ratings of 125% of motor full-load current (or next size larger if 
125 percent does not correspond to a fuse size), except where high ambient 
temperatures prevail, or where the motor drives a heavy revolving part 
which cannot be brought up to full speed quickly, such as large fans.  Under 
such conditions, the fuses may be 150 percent to 175 percent of the motor 
full-load current.   

b. For all other motors, (such as 1.0 service factor motors) fuses shall be sized 
in ratings of 115 percent of the motor full load current (or next size larger if 
115 percent does not correspond to a fuse size) except as noted above.   

 
2. The following guidelines apply where fuses are used as the only overload protection 

for the motor: 
 

a. For motors with a 1.15 service factor or more, fuses should be sized at 125 
percent of motor full-load current (or next size smaller if 125 percent does 
not correspond to a fuse size). 

b. For all other motors, fuses should be sized at 115 percent of motor full-load 
current (or next size smaller, if 115 percent does not correspond to a fuse 
size.  

 
J. Motor Controllers:   NEMA and IEC Style motor controllers shall be protected from short-

circuits by Dual-Element Time-Delay fuses in order to provide testing agency-witnessed 
Type 2 coordination for the controller.  This provides no damage protection for the 
controller, under low and high level fault conditions, as required by IEC Publication 947-4.  
For IEC style controller, the fuses shall be installed in ratings to coordinate with the overload 
relays, such that the relay/fuse curves cross over at 7-10 times the IEC contactor current 
rating. 

 
3.03 INSTALLATION 
 

A. Fuses shall not be installed until equipment is ready to be energized.  This measure prevents 
fuse damage during shipment of the equipment from the manufacturer to the job site, or from 
water that may contact the fuse before the equipment is installed.  Final tests and inspections 
shall be made prior to energizing the equipment.  This shall include a thorough cleaning, 
tightening, and review of all electrical connections and inspection of all grounding 
conductors.  All fuses shall be furnished and installed by the electrical contractor.  All fuses 
shall be of the same manufacturer.    

 
B. Install fuses in fusible devices as indicated.  Arrange fuses so fuse ratings are readable 

without removing fuse. 
 

C. Provide fuse clips as required. 
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3.04 IDENTIFICATION 
 

A. Install typewritten labels on inside door of each fused switch to indicate fuse replacement 
information. 

  
 

END OF SECTION 
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SECTION 26 2816 

 
DISCONNECT SWITCHES  

 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes individually mounted disconnect switches used for the following: 
 

1. Equipment disconnect switches. 
 

2. Feeder disconnect switches. 
 

3. Motor disconnect switches. 
 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 
 

1. Division 26 Section, “Wiring Devices” for attachment plugs and receptacles, and 
toggle switches used for disconnect switches. 

 
2. Division 26 Section, “Fuses” for fuses in fusible disconnect switches. 

 
C. Provide method of disconnection at all appliances, motors, equipment, etc., as required to 

comply with NEC (including Article 422-C, and Article 440-D). 
 
1.03 SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 01 Specification Sections. 

 
B. Product Data for disconnect switches and accessories specified in this Section.  Include the 

following: 
 

1. Descriptive data and time-current curves. 
 

C. Coordination charts and tables and related data. 
 

D. Field test reports indicating and interpreting test results. 
 

E. Maintenance data for tripping devices to include in the operation and maintenance manual 
specified in Division 01. 
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F. Submit a schedule of equipment to indicate ratings of disconnects, fuses, and other electrical 
characteristics for each item of equipment. 

 
1.04 QUALITY ASSURANCE 
 

A. Source Limitations:  Obtain disconnect switches from one source and by a single 
manufacturer.  

 
B. Comply with NFPA 70 for components and installation.  

 
C. Listing and Labeling:  Provide disconnect switches specified in this Section that are listed 

and labeled. 
 

1. The Terms Listed and Labeled:  As defined in the National Electrical Code, 
Article 100.  

 
2. Listing and Labeling Agency Qualifications:  A Nationally Recognized Testing 

Laboratory (NRTL) as defined in OSHA Regulation 1910.7.  
 

3. Underwriters Laboratories (UL) listed equipment: UL 98 - Enclosed and Dead Front 
Switches, NEMA 250 - Enclosures for Electrical Equipment.  

 
4. Comply with ANSI and NEMA Standards for materials ratings. 

 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide equipment from one of 
the following manufacturers; no other manufacturers are acceptable. 

 
1. Disconnect/Safety Switches: 

 
a. Square D Company. (Basis of Design) 
b. Eaton Corp.; Cutler-Hammer. 
c. Siemens Energy & Automation, Inc. 

 
2.02 DISCONNECT SWITCHES  
 

A. Enclosed, Nonfusible Switch: Heavy duty, NEMA KS 1, Type HD, with lockable handle in 
the OFF position.  Switch shall be provided with an override screw to permit opening front 
cover with switch in ON position.  Minimum fault current rating shall be 200,000 
symmetrical rms amperes.  

 
B. Enclosed, Fusible Switch, 800 A and Smaller: Heavy duty, NEMA KS 1, Type HD, clips to 

accommodate specified fuses, enclosure consistent with environment where located, handle 
lockable in the OFF position, with 2 padlocks, and interlocked with cover in CLOSED 
position.  Switch shall be provided with an override screw to permit opening front cover with 
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switch in ON position.  Minimum fault current rating shall be 200,000 symmetrical rms 
amperes. 

 
C. Characteristics:   Size, number of poles and ratings as indicated and to match load being 

served. 
 

D. Enclosure:  NEMA KS 1, Type 1, with gray baked enamel finish, unless otherwise specified 
or required to meet environmental conditions of installed location.  Enclosure shall be rated 
for 200,000 rms symmetrical amperes short circuit current. 

 
1. Outdoor Locations:  Type 3R, with top-hinged, attached with removable screws. 

 
2. Other Wet or Damp Indoor Locations:  Type 4. 

 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. Install  disconnect switches in locations as indicated, according to manufacturer's written 
instructions. 

 
B. Install disconnect switches level and plumb. Provide mounting brackets, wall bracing, and 

accessories as required. 
 

C. Install wiring between disconnect switches and associated control and indication devices. 
 

D. Connect disconnect switches and components to wiring system and to ground as indicated 
and instructed by manufacturer. 

 
1. Tighten electrical connectors and terminals according to manufacturer's published 

torque-tightening values.  Where manufacturer's torque values are not indicated, use 
those specified in UL 486A and UL 486B. 

 
E. Identify each disconnect switch according to requirements specified in Division 26 Section, 

“Electrical Identification”.   All switches shall be provided with laminated plastic labels 
which clearly identify the equipment served. 

 
1. Each disconnect means shall be legibly marked as required by Code (including all 

disconnect units for motors, appliances, feeders, and branch(es). 
 

F. Provide fuses for all fusible safety switches as indicated and required by the load being 
served.  Coordinate fuse ratings with mechanical equipment electrical characteristics.  

 
G. Provide disconnect switches for all equipment as indicated and as required by the NEC.  

Where disconnect switches are specified and furnished with mechanical equipment, install 
one only.  Coordinate devices furnished for mechanical equipment with Division 23 
Drawings and Specifications.  
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H. Weatherproof enclosures shall be provided for all disconnect switches exposed to the 
elements whether called for or not.   

 
I. Disconnect Switches provided shall be suitable for: 

 
1. Circuit application voltage. 

 
2. Circuit application ampacity x 125 percent.   

 
3. One pole, two pole, three pole, solid neutral, ground connection, all as required by 

item served or as shown on the drawings. 
 

J. Install disconnect switches as indicated, complying with manufacturer's written instructions, 
applicable requirements of NEC, NEMA, and NECA's Standard of Installation, and in 
accordance with recognized industry practices. 

 
3.02 FIELD QUALITY CONTROL  
 

A. Testing:  After installing disconnect switches and after electrical circuitry has been 
energized, demonstrate product capability and compliance with requirements. 

 
1. Procedures:  Perform each visual and mechanical inspection and electrical test stated 

in NETA ATS, Section 7.5 for disconnect switches.   
 

2. Certify compliance with test parameters. 
 

B. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; 
otherwise, remove and replace with new units and retest. 

 
3.03 ADJUSTING 
 

A. Adjust/replace fuses in disconnect switches if required to properly coordinate with 
overcurrent protection requirements of equipment served and with upstream and downstream 
protective devices. 
 

3.04 CLEANING 
 

A. After completing system installation, including outlet fittings and devices, inspect exposed 
finish.  Remove burrs, dirt, and construction debris and repair damaged finish including 
chips, scratches, and abrasions. 
 
 

 END OF SECTION 
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SECTION 26 2913 
 

MOTOR CONTROLLERS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes AC motor-control devices rated 600 V and less that are supplied as 
enclosed units. 

 
B. Related Sections include the following: 

 
1. Division 26 Section “Common Work Results for Electrical” for Mechanical - 

Electrical coordination requirements.  
 

2. Division 26 Section “Common Work Results for Electrical” for general materials 
and installation methods. 

 
3. Division 26 Section “Electrical Identification” for labeling materials. 

 
4. Division 26 Section “Fuses” for fuses installed in combination magnetic motor 

controllers with fusible disconnect switches. 
 
1.03 DEFINITIONS 

 
A. CPT:  Control power transformer. 

 
B. N.C.:  Normally closed. 
 
C. N.O.:  Normally open. 
 
D. OCPD:  Overcurrent protective device. 
 

1.04 SUBMITTALS 
 

A. Product Data:  For products specified in this Section.  Include dimensions, ratings, and 
data on features and components. 

 
B. Field Test Reports:  Indicate and interpret test results for compliance with performance 

requirements. 
 

C. Maintenance Data:  For products to include in the operation and maintenance manuals 
specified in Division 01. 
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D. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed 

and arrange to demonstrate that selection of heaters suits actual motor nameplate full-load 
currents. 

 
E. Submit a schedule of equipment to indicate motor controller ratings, sizes, and other 

electrical characteristics for each item of equipment. 
 

1.05 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications:  Maintain, within 50 miles (80 km) of Project site, a service 
center capable of providing training, parts, and emergency maintenance and repairs. 

 
B. Source Limitations:  Obtain similar motor-control devices through one source from a 

single manufacturer. 
 

C. Comply with NFPA 70. 
 

D. Listing and Labeling:  Provide motor controllers specified in this Section that are listed 
and labeled. 

 
1. The Terms Listed and Labeled:  As defined in the National Electrical Code, 

Article 100. 
 

2. Listing and Labeling Agency Qualifications:  A Nationally Recognized Testing 
Laboratory as defined in OSHA Regulation 1910.7. 

 
E. UL Compliance:  NEMA ICS 2, Industrial Control Devices, Controllers and Assemblies. 

 
1.06 DELIVERY, STORAGE, AND HANDLING 

 
A. Store enclosed controllers indoors in clean, dry space with uniform temperature to 

prevent condensation.  Protect enclosed controllers from exposure to dirt, fumes, water, 
corrosive substances, and physical damage. 
 

B. If stored in areas subject to weather, cover enclosed controllers to protect them from 
weather, dirt, dust, corrosive substances, and physical damage.  Remove loose packing 
and flammable materials from inside controllers; install temporary electric heating, with 
at least 250 W per controller. 

 
1.07 PROJECT CONDITIONS 

 
A. Environmental Limitations:  Rate equipment for continuous operation under the 

following conditions unless otherwise indicated: 
 

1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not 
exceeding 104 deg F (40 deg C). 
 

2. Altitude:  Not exceeding 6600 feet (2010 m). 
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1.08 COORDINATION 
 

A. Coordinate features of controllers and accessory devices with pilot devices and control 
circuits to which they connect. 

 
B. Coordinate features, accessories, and functions of each motor controller with the ratings 

and characteristics of the supply circuit, the motor, the required control sequence, and the 
duty cycle of the motor and load. 

 
C. The horsepower rating of all starters shall be checked against actual motor to be 

controlled, before installation and correct size overload elements shall be provided in all 
starters based on nameplate and manufacturer’s recommendation. 

 
D. Provide all control devices and wiring, where not provided under Division 23, required 

for all equipment. 
 

E. Motors and controllers shall be provided for voltage and current characteristics as 
indicated.  In the event that equipment provided is of different electrical characteristics 
than the ones specified, any increase in electrical feeders, conduits, circuit breakers, etc., 
including increase of labor cost shall be the responsibility of the Contractor. 
 

F. Provide branch circuits for all motors to the starting equipment and then to the motors, 
complete with all control wiring for automatic and remote control where required or 
noted.  Conduits to motors shall terminate in the conduit fittings on the motors, the final 
connection being made with Liquid-Tight Flexible Metal Conduit (LFMC), Seal-tight 
“UA”, or approved equal. 

 
G. All conduits and wiring required for control work from the holding coil circuit of the 

starter, including the furnishing and installation of control devices such as auxiliary 
contacts, control relays, time delay relays, pilot lights, selector switches, alternators, etc., 
shall be provided and installed by other trades unless otherwise indicated. 

 
H. Power Branch Circuits:  Wire sizes for branch circuits not specifically called for on 

drawings or in Specifications shall be based on 125 percent of the full load current of the 
motor unless the voltage drop of motor branch circuits exceeds 1-1/2 percent from the 
distribution panel to the motor; in which case, voltage drop shall govern wire sizes.  A 
power factor of 80 percent shall be used for motors in such calculations. 

 
1.09 EXTRA MATERIALS 

 
A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 
 

1. Fuses for Fused Switches:  Equal to 10 percent of quantity installed for each size 
and type, but no fewer than three of each size and type. 
 

2. Control Power Fuses:  Equal to 10 percent of quantity installed for each size and 
type, but no fewer than two of each size and type. 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

MOTOR CONTROLLERS        26 2913-4 

 
3. Auxiliary Contacts:  Furnish one spare(s) for each size and type of magnetic 

controller installed. 
 

4. Power Contacts:  Furnish three spares for each size and type of magnetic 
contactor installed. 

 
5. Overload Relays:  Equal to 10 percent of quantity installed for each size and 

type, but no fewer than three of each size and type. 
 

6. Pilot Lights:  Equal to 10 percent of quantity installed for each type, but no fewer 
than two of each type. 
 

PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 

 
A. Available Manufacturers:  Subject to compliance with requirements, supply equipment 

from one of the following manufacturers.  No other manufacturers are acceptable. 
 
1. Square D Company; Groupe Schneider. (Basis of Design). 

 
2. Eaton Corporation; Westinghouse & Cutler-Hammer Products. 

 
3. Siemens Energy and Automation, Inc. 

 
4. Allen-Bradley Company; Industrial Control Group. 

 
5. Crouse-Hinds ECM; Cooper Industries, Inc. Division. 

 
B. All motor controllers shall be NEMA type controllers.   IEC type controllers shall NOT 

be acceptable. 
 

2.02 MANUAL MOTOR CONTROLLERS 
 

A. Description:  NEMA ICS 2, AC general-purpose Class A manually-operated, full-voltage 
controller for fractional horsepower induction motors, with thermal overload unit.  
Manual motor controllers shall be equipped with red pilot light, hand-off-automatic 
selector switch and toggle operator.  Provide size and number of poles as required for a 
complete installation of the equipment being connected. 
 

B. Thermal Overload Units: 
 

1. Thermal overload units shall be melting alloy type, properly sized for the 
equipment being protected, and shall be interchangeable.  Controller shall be 
inoperable if thermal overload unit is removed.   

 
C. Enclosure: ANSI/NEMA ICS 6; Type 1 for interior use and Type 4X stainless steel or 

cast iron for damp or wet locations.  Provide flush-mounted enclosures for units located 
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in finished areas.  Provide handle guard with locking provisions in the "off" position on 
all enclosures. 
 

D. Furnish Square D, Class 2510 Type F motor controllers with 2510 FL1 handle guard, or 
approved equal. 
 

2.03 MANUAL MOTOR SWITCHES 
 

A. Description:  NEMA ICS 2, AC general-purpose Class A manually-operated, full-voltage 
controller for integral horsepower induction motors, without thermal overload unit.  
Manual motor switches shall be equipped with red pilot light and toggle operator.  
Provide size and number of poles as required for a complete installation of the equipment 
being connected. 
 

B. Enclosure: ANSI/NEMA ICS 6; Type 1 for interior use and Type 4X stainless steel or 
cast iron for damp or wet locations.  Provide flush-mounted enclosures for units located 
in finished areas.  Provide handle guard with locking provisions in the "off" position on 
all enclosures. 
 

C. Furnish Square D, Class 2510 Type K motor controllers with 2510 FL1 handle guard, or 
approved equal. 

 
2.04 COMBINATION MAGNETIC MOTOR CONTROLLERS - DISCONNECT SWITCH TYPE 

 
A. Description:  Combine magnetic motor controllers with fusible switch disconnect in 

common enclosure.   
 
1. Magnetic Motor Controllers:  NEMA ICS 2, AC general-purpose Class A full-

voltage, non-reversing, across-the-line magnetic controller for induction motors 
rated in horsepower. 
 

2. Fusible Switch Assemblies:  NEMA KS 1, enclosed knife switch with externally 
operable handle and visible blades.  Switch shall have a color-coded externally 
operated handle.  Operating handle shall give positive visual indication of 
"on/off" with red and black color-coding.  Switch shall have fuse clips to accept 
rejection-type, dual-element, current-limiting, time-delay fuses, as specified in 
Division 26 Section "Fuses". 

 
3. [Non-fusible Switch Assemblies:  NEMA KS 1, enclosed knife switch with 

externally operable handle and visible blades.  Switch shall have a color-coded 
externally operated handle.  Operating handle shall give positive visual indication 
of "on/off" with red and black color-coding.] 

 
B. Control Circuit:  Coordinate with Automatic Temperature Control Contractor; obtained 

from integral control power transformer.  
 

C. Coil: Encapsulated type. 
 

D. Poles:  As indicated. 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

MOTOR CONTROLLERS        26 2913-6 

 
E. Size:  NEMA size 1, unless otherwise indicated. 

 
F. Contacts:  Totally enclosed, double-break, silver-cadmium-oxide power contacts.  

Contact inspection and replacement shall be possible without disturbing line or load 
wiring. 
 

G. Wiring:  Straight-through wiring with all terminals clearly marked. 
 

H. Overload Relay:  NEMA ICS.  Provide with sensors in each phase matched to nameplate 
full-load current of specific motor to which they connect, and with appropriate 
adjustment for motor duty cycle.   
 
1. Solid State:  Trip current rating will be established by selection of overload relay 

and shall be adjustable (3 to 1 current range).  The overload shall be self-
powered, provide phase loss and phase unbalance protection, have a permanent 
tamper guard, and be ambient insensitive.  It shall be available in Trip Class 10 
or Class 20 and have a mechanical test function. 

 
2. Outputs:  Provide normally closed (N.C.) auxiliary contact. 

 
3. Reset:  Unit shall offer both manual reset and remote reset using an external 

module. 
 

I. Options and Features: 
 
1. Control Power Transformers: Include a control power transformer with adequate 

capacity to operate connected pilot light, indicating  and control devices, plus 100 
percent spare capacity.  Provide fused secondary protection and bond un-fused 
leg of secondary to enclosure. 
 

2. Auxiliary Contacts:  Provide two normally open (N.O.) and two normally closed 
(N.C.) auxiliary contacts in each starter in addition to the standard normally open 
(N.O.) sealing contact. 

 
3. Push-Buttons:  Momentary push buttons with a factory-applied hasp arranged so 

a padlock can be used to lock the push-button in depressed position with control 
circuit open. 

 
4. Cover Mounted Indicating Lights:  [Green] [White] "Power Available" and red 

"Running" LED type indicating lights.  "Power Available" indicating light shall 
be connected at the load side of the fused secondary terminals of the control 
power transformer.  "Running" indicating light shall be connected through one 
normally open (N.O.) auxiliary control contact.  Indicating lights connected to 
the start button or across the load side of starters will not be acceptable.  
Indicating lights shall be equipped with individual legend plates supplied by the 
manufacturer. 

 
5. Pilot Device Contacts:  NEMA ICS 2, Form "Z". 
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6. Selector Switches:  Rotary type, Hand-Off-Automatic (H-O-A) selector switch.  

All switch positions shall be maintained contact. 
 
7. Control Relays:  Auxiliary and adjustable time-delay relays. 
 

J. Furnish Square D, Class 8538 Type S, or approved equal.  
 
2.05 ENCLOSURES 
 

A. Description: All motor controllers shall be mounted in enclosures, flush or surface 
mounted as required.  Provide flush-mounted enclosures for motor controls in finished 
locations.   
 

B. Enclosures shall comply with requirements of NEMA 250 – “Enclosures for Electrical 
Equipment”, and NEMA ICS 6 – “Enclosures Standard”. 

 
C. Enclosures shall be provided in accordance with the following requirements in order to 

meet environmental conditions at the installed location of each motor controller. 
 

1. Dry, Interior Locations:  NEMA Type 1. 
 

2. Damp or Wet Outdoor Locations:  NEMA Type [3R] [4] [4X]. 
 

3. Damp or Wet Interior Locations:  NEMA Type 4. 
 

PART 3 EXECUTION 
 
3.01 APPLICATIONS 
 

A. Select features of each motor controller to coordinate with ratings and characteristics of 
supply circuit and motor; required control sequence; duty cycle of motor, drive, and load; 
and configuration of pilot device and control circuit affecting controller functions. 

 
B. Select horsepower rating of controllers to suit motor controlled. 

 
C. Use fractional-horsepower manual motor controllers for single-phase motors, unless 

otherwise indicated. 
 

D. Hand-Off-Automatic Selector Switches:  In covers of manual and magnetic motor 
controllers started and stopped by automatic controls or interlocked with other 
equipment. 

 
E. Provide heaters and fuses correlated with full load nameplate current of motors provided.  

Set overload devices to suit motor provided. 
 
3.02 INSTALLATION 
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A. Install independently mounted motor-control devices according to manufacturer's written 
instructions. 

 
B. Location:  Locate controllers within sight of motors controlled, unless otherwise 

indicated. 
 

C. For control equipment at walls, bolt units to wall or mount on lightweight structural-steel 
channels bolted to wall.  For controllers not at walls, provide freestanding racks 
conforming to Division 26 Section “Hangers and Supports”. 

 
3.03 IDENTIFICATION 
 

A. Identify motor-control components and control wiring according to Division 26 Section 
“Electrical Identification”. 

 
3.04 CONTROL WIRING INSTALLATION 
 

A. Install wiring between motor-control devices according to Division 26 Section 
“Conductors and Cables”. 

 
B. Bundle, train, and support wiring in enclosures. 

 
C. Connect hand-off-automatic switch and other automatic control devices where available. 

 
3.05 CONNECTIONS 
 

A. Tighten connectors, terminals, bus joints, and mountings.  Tighten field-connected 
connectors and terminals, including screws and bolts, according to manufacturer's 
published torque-tightening values.  Where manufacturer's torque values are not 
indicated, use those specified in UL 486A and UL 486B. 

 
3.06 FIELD QUALITY CONTROL 
 

A. Testing:  After installing motor controllers and after electrical circuitry has been 
energized, demonstrate product capability and compliance with requirements. 

 
1. Procedures:  Perform each visual and mechanical inspection and electrical test 

stated in NETA ATS, Sections 7.5 and 7.16.  Certify compliance with test 
parameters. 

 
2. Remove and replace malfunctioning units with new units, and retest. 

 
B. Reports: Prepare written reports certified by testing organization of tests and 

observations.  Report defective materials and workmanship and unsatisfactory test 
results.  Include records of repairs and adjustments made. 

 
C. Labeling: On satisfactory completion of tests and related effort, apply a label to tested 

components indicating test results, date, and responsible organization and person. 
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D. Pretesting:   On completing installation of the system, perform the following preparations 
for tests: 

 
1. Make insulation resistance test of conducting parts of motor control components; 

and of connecting supply, feeder, and control circuits.  For devices containing 
solid-state components, use test equipment and methods recommended by the 
manufacturer. 

 
2. Make continuity tests of circuits. 

 
3. Provide set of Contract Documents to test personnel.  Include full updating on 

final system configuration and parameters where they supplement or differ from 
those indicated in the original Contract Documents. 

 
4. Provide manufacturer’s instructions for installation and testing of motor control 

devices to test personnel. 
 

E. Visual and mechanical inspection:  Include the following inspections and related work. 
 

1. Motor-Control Device Ratings and Settings:  Verify that ratings and settings as 
installed are appropriate for final loads and final system arrangement and 
parameters.  Recommend final protective-device ratings and settings where 
differences are found.  Use accepted revised ratings or settings to make the final 
system adjustments.  Prepare and submit the load current and overload relay 
heater list. 

 
2. Inspect for defects and physical damage, NRTL labeling, and nameplate 

compliance with current project drawings. 
 

3. Exercise and perform operational tests of mechanical components and other 
operable devices in accordance with manufacturer’s instructions. 

 
4. Check tightness of electrical connections of devices with calibrated torque 

wrench.  Use Manufacturer’s recommended torque values. 
 

5. Clean devices using Manufacturer’s approved methods and materials. 
 

6. Verify proper fuse types and ratings in fusible devices. 
 

F. Electrical Tests: Perform the following in accordance with manufacturer’s instructions: 
 

1. Insulation resistance test of motor control devices conducting parts to the extent 
permitted by the manufacturer’s instructions.  Insulation resistance less than 100 
megohms is not acceptable. 

 
2. Use primary current injection to check performance characteristics of motor-

circuit protectors and for overload relays of controllers for motors 15 horsepower 
and larger.  Trip characteristics not within manufacturer’s published time-current 
tolerances are not acceptable. 
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3. Make adjustments for final settings of adjustable-trip devices. 

 
4. Test auxiliary protective features such as loss of phase, phase unbalance and 

undervoltage to verify operation. 
 

5. Check for improper voltages at terminals in controllers that have external control 
wiring when controller disconnect is opened.  Any voltage over 30V is 
unacceptable. 

 
G. Correct deficiencies and retest motor control devices.  Verify by the system tests that 

specified requirements are met. 
 
3.07 CLEANING 
 

A. Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and mars of 
finish to match original finish.  Clean devices internally, using methods and materials 
recommended by manufacturer. 

 
3.08 DEMONSTRATION 
 

A. Training:  Engage a factory-authorized service representative to demonstrate motor 
controllers and train Owner's maintenance personnel. 

 
1. Conduct a minimum of 4 hours of training in operation and maintenance as 

specified in Division 01 Section “Contract Closeout”.  Include training relating to 
equipment operation and maintenance procedures. 

 
2. Schedule training with at least 7 days' advance notice. 

 
 
 END OF SECTION 
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SECTION 26 5100 
 

INTERIOR LIGHTING 
 

PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes interior lighting fixtures, lamps, ballasts, emergency lighting units, 
and accessories. 

 
B. Related Sections include the following:  Division 26 Section “Lighting Control 

Equipment” for programmable lighting control systems, time switches, additional 
photoelectric relays, power relays, and contactors. 

 
C. Provide a lighting fixture for each fixture shown on the Drawings as described in this 

Specification, of the design and quality indicated herein.  Provide fixtures complete, 
including lamps of the wattage and type indicated. 

 
D. All materials, accessories, and any other equipment necessary for the complete and 

proper installation of all lighting fixtures included in this contract shall be furnished by 
the Contractor. 

 
E. Conformance:   Fixtures shall be manufactured in strict accordance with the Contract 

Drawings and Specifications. 
 

F. Specifications and scale Drawings are intended to convey the salient features, function 
and character of the fixtures only, and do not undertake to illustrate or set forth every 
item or detail necessary for the work. 

 
G. Minor details, not usually indicated on the Drawings nor specified, but that are necessary 

for the proper execution and completion of the fixtures, shall be included, the same as if 
they were herein specified or indicated on the Drawings. 

 
H. Omissions: The Owner shall not be held responsible for the omission or absence of any 

detail, construction feature, etc., which may be required in the production of the fixtures.  
The responsibility of accurately fabricating the fixtures to the fulfillment of this 
Specification rests with the Contractor. 

 
1.03 SUBMITTALS 
 

A. Product Data: Submit fixture shop drawings in booklet form with separate sheet for each 
type of lighting fixture indicated, arranged in order of fixture designation. Include data on 
features, accessories, and the following: 
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1. Dimensions of fixtures. 

 
2. Certified results of independent laboratory test for fixtures and lamps for 

electrical ratings and photometric data. Test data shall include manufacturer and 
model number for fixture being submitted. 

 
3. Emergency lighting unit battery and charger. 

 
4. Fluorescent and high-intensity-discharge ballasts. 

 
5. Types of lamps. 

 
B. Shop Drawings: Show details of nonstandard or custom fixtures. Indicate dimensions, 

weights, method of field assembly, components, features, and accessories. 
 

1. Wiring Diagrams: Detail wiring for fixtures and differentiate between 
manufacturer-installed and field-installed wiring. 

 
C. Coordination Drawings:  Reflected ceiling plans and sections drawn to scale and 

coordinating fixture installation with ceiling grid, ceiling-mounted items and other 
components in the vicinity. Include work of all trades that is to be installed near lighting 
equipment. 

 
D. Product Certificates:  Signed by manufacturers of lighting fixtures certifying that 

products comply with requirements. 
 

E. Dimming Ballast Compatibility Certificates:  Signed by manufacturer of ballast certifying 
that ballasts are compatible with dimming systems and equipment with which they are 
used. 

 
F. Field Test Reports:  Indicate and interpret test results for compliance with performance 

requirements. 
 

G. Record Documents:  Accurately record actual location of each luminaire with the 
associated switching/control arrangement. 

 
H. Maintenance Data:  For lighting fixtures to include in maintenance manuals specified in 

Division 01.  Include technical data sheets and parts ordering information.  Include 
testing and maintenance requirements and instructions for emergency lighting equipment. 
 

1.04 QUALITY ASSURANCE 
 

A. Fixtures, Emergency Lighting Units, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.  
Provide only UL listed and labeled fixtures with UL listed wiring.  Wiring shall be 
suitable for the fixture temperature listing. 

 
B. Comply with NFPA 70. 
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C. FM Compliance:  Fixtures for hazardous locations shall be listed and labeled for 

indicated class and division of hazard by FM. 
 

D. NFPA 101 Compliance:  Comply with visibility and luminance requirements for exit 
signs. 

 
E. Mockups:  Provide lighting fixtures for room or module mockups where required by the 

Architect.  Install fixtures for mockups with power and control connections. 
 

1. Obtain Architect's approval of fixtures for mockups before starting installations. 
 

2. Maintain mockups during construction in an undisturbed condition as a standard 
for judging the completed Work. 

 
3. Remove mockups when directed.  Fixtures may be reinstalled in the Work with 

approval of Architect. 
 

4. Approved fixtures in mockups may become part of the completed Work if 
undisturbed at time of Substantial Completion. 

 
F. UL Listing: All fixtures shall be manufactured in strict accordance with the appropriate 

and current requirements of the Underwriters’ Laboratories, Inc. (Standards for Safety), 
and others as they may be applicable.  A UL listing shall be provided for each fixture 
type and the appropriate label or labels shall be affixed to each fixture in a position 
concealing it from normal view.   
 

G. Installer:   All Installers shall have not less than five (5) years’ experience in the 
installation of lighting fixtures of the type and quality shown. 

 
H. Materials, equipment and appurtenances, as well as workmanship provided under this 

Section, shall conform to the highest commercial standard as specified and as indicated 
on the drawings. 

 
I. Electrical Code Compliance:  Comply with applicable local code requirements of the 

authority having jurisdiction and NEC Articles 220, 410, and 510 as applicable to 
installation, and construction of interior building lighting fixtures. 

 
J. NEMA Compliance:  Comply with applicable requirements of NEMA Standards 

Publication Numbers LE1 and LE2 pertaining to lighting equipment and LE4 pertaining 
to recessed luminaires. 

 
K. IES Compliance:  Comply with IES RP-1 pertaining to office lighting practices and RP-

15, regarding selection of illuminance values for interior office building. 
 

L. UL Compliance:  Comply with UL Standards, including UL 486A and B, pertaining to 
interior lighting fixtures.  Provide interior lighting fixtures and components which are 
UL-listed and labeled and comply with the following UL Standards: 
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1. UL 1598 – Luminaires (Tri-national standard) 
 

2. UL 1993 – Self ballasted Lamps and Lamp Adapters 
 

3. UL 8750 – Light Emitting Diode (LED) Equipment for Use in Lighting Products 
 

4. UL 8753/ULC-S8753 – Standard for Field-Replaceable Light Emitting Diode 
(LED) Light Engines 

 
5. UL 8754/ULC-S8754 – Holders, Bases, and Connectors for Solid-State (LED) 

Light Engines and Arrays. 
 

6. UL 935, UL 1029, UL 542 – Ballasts 
 

7. UL 496 – Lampholders 
 

8. UL 924 – Emergency Lighting and Power Equipment 
 

M. CBM Labels:  Provide fluorescent lamp ballasts which comply with Certified Ballasts 
Manufacturer’s Association Standards and carries the CBM label. 

 
N. NECA/IESNA Compliance:  Comply with NECA/IESNA 500 – 1998 Standard, 

Installing Indoor Commercial Lighting Systems (ANSI). 
 
1.05 COORDINATION 
 

A. Fixtures, Mounting Hardware, and Trim:  Coordinate layout and installation of lighting 
fixtures with ceiling system and other construction. Provide plaster frames, hangers, trim 
rings, and fittings, as required for each type of ceiling construction. 

 
B. The Contractor shall coordinate switch and lighting control devices with door swings and 

other architectural features. 
 

C. The Contractor shall be responsible for providing the required quantity of ballasts to 
provide the control and operations of the lighting fixtures as indicated by the lighting 
controls on the Drawings.  For example, where two switches are indicated to serve 
fixtures, then two ballasts per fixture shall be provided. 

 
1.06 WARRANTY 
 

A. General Warranty:  Special warranty specified in this Article shall not deprive Owner of 
other rights Owner may have under other provisions of the Contract Documents and shall 
be in addition to, and run concurrent with, other warranties made by Contractor under 
requirements of the Contract Documents. 

 
B. Special Warranty for Batteries:  Written warranty, executed by manufacturer agreeing to 

replace rechargeable batteries that fail in materials or workmanship within specified 
warranty period. 
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1. Special Warranty Period for Batteries:  Manufacturer's standard, but not less than 
5 years from date of Substantial Completion.   

 
C. Special Warranties for Fluorescent Ballasts:  Written warranty, executed by manufacturer 

agreeing to replace fluorescent ballasts that fail in materials or workmanship within 
specified warranty period. 

 
1. Special Warranty Period for Electronic Ballasts:  Five years from date of 

manufacture, but not less than four years from date of Substantial Completion. 
 

2. Special Warranty Period for Electromagnetic Ballasts:  Manufacturers' standard 
warranty, but not less than two years from date of manufacture. 

 
1.07 EXTRA MATERIALS 
 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

 
1. Lamps and LED Circuit Boards:  10 for every 50 of each type and rating 

installed.  Furnish at least one of each type. 
 

2. Plastic Diffusers and Lenses:  1 for every 50 of each type and rating installed.  
Furnish at least one of each type. 

 
3. Ballasts and  Electronic LED Drivers:  1 for every 50  of each type and rating 

installed.  Furnish at least one of each type. 
 

4. Emergency ballasts:  1 for every 20 of each type and rating installed.  Furnish at 
least one of each type. 

 
5. Globes and Guards:  1 for every 50  of each type and rating installed.  Furnish at 

least one of each type. 
 
PART 2  PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Products:  Subject to compliance with requirements, products that may be incorporated 
into the Work include, the products indicated in this Specification.   

 
B. Data listed and model number shown, in this Specification for each fixture type indicate 

minimum requirements and no exceptions will be made. 
 
2.02 FIXTURES AND FIXTURE COMPONENTS, GENERAL 
 

A. Metal Parts:  Free from burrs, sharp corners, and edges. 
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B. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to 
prevent warping and sagging. 

 
C. Doors, Frames, and Other Internal Access:  Smooth operating, free from light leakage 

under operating conditions, and arranged to permit relamping without use of tools.  
Arrange doors, frames, lenses, diffusers, and other pieces to prevent accidental falling 
during relamping and when secured in operating position. 

 
D. Reflecting Surfaces:  Minimum reflectance as follows, unless otherwise indicated: 

 
1. White Surfaces:  85 percent. 

 
2. Specular Surfaces:  83 percent. 

 
3. Diffusing Specular Surfaces:  75 percent. 

 
4. Laminated Silver Metallized Film:  90 percent. 

 
E. Lenses, Diffusers, Covers, and Globes:  100 percent virgin acrylic plastic or annealed 

crystal glass, unless otherwise indicated. 
 

1. Plastic for lenses and diffusers shall be formed of colorless 100% virgin acrylic 
as manufactured by Rhom & Haas, Dupont, or as acceptable.  The quality of the 
raw material must equal or exceed IES, SPI and NEMA Specifications by at least 
100%--which, as a minimum standard, shall not exceed a yellowness factor of 3 
after 2,000 hours of exposure in the Fade-meter or as tested by an independent 
test laboratory.  Acrylic plastic lenses and diffusers shall be properly cast, 
molded or extruded as specified, and shall remain free of any dimensional 
instability, discoloration, embrittlement, or loss of light transmittance for at least 
15 years. 

 
2. Lens Thickness:  0.125 inch (3 mm) minimum, unless greater thickness is 

indicated. 
 

3. Glass used for lenses, refractors, and diffusers in incandescent lighting fixtures 
shall be tempered for high impact and heat resistance; the glass shall be crystal 
clear in quality with a transmittance of not less than 88%.  For exterior fixtures, 
use tempered Borosilicate glass, Corning #7740, or as acceptable.  For fixtures 
directly exposed to the elements and aimed above the horizontal with a radiant 
energy of 4.16 watts per square inch, or greater, use Vycor glass. 

 
4. Where optical lenses are used, they shall be free from spherical and chromatic 

aberrations and other imperfections which may hinder the functional 
performance of the lenses. 

 
5. Mechanical:   All lenses, louvers, or other light diffusing elements shall be 

removable, but positively held so that hinging or other normal motion will not 
cause them to drop out. 
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6. Cleaning: All lenses shall be turned over to the Owner clean and free of dust. 
 
2.03 LAMP HOLDERS 
 

A. Fluorescent: Body - white urea plastic.  Contacts:  silver-plated phosphor bronze.  
 
2.04 FINISHES 
 

A. Painted Surfaces:  Synthetic enamel, with acrylic, alkyd, epoxy, polyester, or 
polyurethane base, light stabilized, baked on at 350 degree Fahrenheit minimum, 
catalytically or photo-chemically polymerized after application.  All painted surfaces 
shall be painted after fabrication. 

 
B. Ceiling opening frames shall either be manufactured of non-ferrous metal, or be suitably 

rust-proofed after fabrication. 
 

C. Selection: Unless otherwise noted, finishes shall be as selected by the Architect. 
 

D. Undercoat:   Except for stainless steel, give ferrous metal surfaces a five-stage phosphate 
treatment or other acceptable base bonding treatment before final painting and after 
fabrication. 

 
E. Unpainted non-reflecting surfaces shall be satin finished and coated with a stoved clear 

lacquer to preserve the surface.  Where aluminum surfaces are treated with an anodic 
process, the clear lacquer coating may be omitted. 

 
F. Unpainted Aluminum Surfaces:  Finish interior aluminum trims with an anodized coating 

of not less than 7 mg per square inch, of a color and surface finish as selected by the 
Architect.  Finish exterior aluminum trims with an anodized coating of not less than 35 
mg per square inch or a color and surface finish as selected by the Architect. 

 
G. Porcelain Enamel Surfaces:  Apply porcelain finishes smoothly.  Finish shall be not less 

than 7.5 mils thick of non-yellowing, white, vitreous porcelain enamel with a reflectance 
of not less than 85%. 

 
H. Fixtures:  Manufacturer's standard, unless otherwise indicated. 

 
1. Paint Finish:  Applied over corrosion-resistant treatment or primer, free of 

defects. All parts shall be painted after fabrication. 
 

2. Metallic Finish:  Corrosion resistant. 
 
I. White finishes: Minimum of 85 percent reflectance. 

 
2.05 FLUORESCENT LAMP BALLASTS 
 

A. Fluorescent Lamp Ballast Manufacturers:  Provide quality ballasts by the Manufacturers 
listed below.  Off-brand/generic ballasts shall NOT be acceptable. 
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1. Advance (Philips Lighting Electronics) 
 

2. General Electric (GE) Lighting 
 

3. Lutron. 
 

4. Osram Sylvania. 
 

5. Universal Lighting Technologies, Inc. 
 

B. General Requirements:  Unless otherwise indicated, features include the following: 
 

1. Designed for type and quantity of lamps indicated at full light output. 
 

2. Conform to UL 935 Fluorescent - Lamp Ballasts. 
 

3. Total Harmonic Distortion Rating:  Less than 10 percent. 
 

4. Sound Rating:  A. 
 

5. Conform to ANSI C82.1 Specifications for Fluorescent Lamp Ballast. 
 

6. Warranty:   Minimum 2 years of warranty after the date of acceptance for all 
types of ballasts. 

 
C. Electronic Ballasts for Linear Lamps:  Unless otherwise indicated, features include the 

following, besides those in "General Requirements" Paragraph above: 
 

1. Certified Ballast Manufacturer Certification:  Indicated by label. 
 

2. Lamp Starting Method:  Programmed start. 
 

3. Nominal Ballast Factor:  87 percent, minimum, unless otherwise indicated. 
 

4. Power Factor:   90 percent, minimum. 
 

5. Encapsulation:  Without voids in potting compound. 
 

6. Third Harmonic Content of Ballast Current: Less than 10 percent. 
 

7. Conform to IEEE C62.41, Category A. 
 

8. Conform to FCC Regulations, Part 15, Subpart J. 
 

9. Lamp Current Crest Factor shall be less than 1.7. 
 

10. Parallel Lamp Circuits:  Multiple lamp ballasts connected to maintain full light 
output on surviving lamps if one or more lamps fail. 
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D. Electromagnetic Ballasts for Linear Lamps:  Unless otherwise indicated, features include 
the following, besides those in "General Requirements" Paragraph above: 

 
1. Type:  Energy saving. 

 
2. Certified Ballast Manufacturer Certification:  Indicated by label. 

 
3. Encapsulation:  Without voids in potting compound. 

 
E. Ballasts for Compact Lamps in Recessed Fixtures:  Unless otherwise indicated, additional 

features include the following: 
 

1. Type:  Electronic or electromagnetic, fully encapsulated in potting compound. 
 

2. Power Factor:  90 percent, minimum. 
 

3. Operating Frequency:  20 kHz or higher. 
 

4. Flicker:  Less than 5 percent. 
 

5. Lamp Current Crest Factor:  Less than 1.7. 
 

6. Transient Protection:  Comply with IEEE C62.41 for Category A1 locations. 
 

7. Third Harmonic Content of Ballast Current:  Less than 10 percent. 
 

F. Ballasts for Compact Lamps in Non-Recessed Fixtures:  Unless otherwise indicated, 
additional features include the following: 

 
1. Power Factor:  90 percent, minimum. 

 
2. Ballast Coil Temperature:  65°C, maximum. 

 
3. Transient Protection:  Comply with IEEE C62.41 for Category A1 locations. 

 
G. Ballasts for Dimmer-Controlled Fixtures:  Comply with general and fixture-related 

requirements above for electronic ballasts. 
 

1. Compatibility:  Certified by manufacturer for use with specific dimming system 
indicated for use with each dimming ballast. 

 
2. Ballasts shall be capable of operating lamps indicated in a smooth, stable, flicker-

free range from full brightness (100%) down to 5% light output. 
 

3. Ballast shall maintain full filament heat throughout the dimming range. 
 

4. Ballast dimming circuitry shall be UL Class 2 fully insulated form ballast input 
power. 
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H. Ballasts for Low-Temperature Environments:  As follows: 
 

1. Temperatures 0°F (-17 °C) and Above:  Electronic or electromagnetic type rated 
for 0°F (-17°C) starting temperature. 

 
2. Temperatures -20°F (-29°C) and Above:  Electromagnetic type designed for use 

with high-output lamps. 
 

I. Ballasts for outdoor environments shall be of the low temperature type (0°F minimum). 
 

J. Ballasts for special applications, as indicated, to minimize EMI/RFI shall comply with 47 
CFR, Chapter 1, Part 18, Subpart C, for limitations on electromagnetic and radio-
frequency interference for nonconsumer equipment. 

 
2.06 LED ELECTRONIC DRIVERS 

 
A. Manufacturers:  Provide quality LED electronic drivers by the manufacturers listed 

below.  Off-brand/generic electronic drivers shall not be acceptable. 
 
1. Advance (Philips Lighting Electronics) 
 
2. General Electric (GE) Lighting 
 
3. Lutron 
 
4. Osram Sylvania 
 
5. Universal Lighting Technologies, Inc. 
 

B. General Requirements:  
 
1. Suitable for operating type and quantity of LED sources indicated at full light 

output. 
 
2. No PCBs. 
 
3. Suitable for dry and damp locations. 
 
4. Starting temperature: 0 degrees Celsius. 
 
5. 50,000 hour (minimum) design life. 
 
6. Class 2 output UL recognized to UL and CSA requirements. 
 

C. Electrical Requirements: 
 
1. 0-10V dimming standard. 
 
2. Power Factor: 90 percent (0.9) minimum. 
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3. Total Harmonic Distortion (THD): Less than 20 percent. 
 
4. Sound Rating:  A. 
 
5. Short circuit and overload protection standard. 
 
6. Inherent thermal protection standard. 
 

D. Listings: 
 
1. ANSI C62.41: Category A for transient protection. 
 
2. ANSI C82.11 
 
3. FCC Part 15: Non-consumer equipment EMC. 
  
4. UL 1310: Standard for Class 2 Power Units. 
 

E. Warranty:   
 
1. Minimum five-year warranty. 
 

2.07 HIGH-INTENSITY-DISCHARGE LAMP BALLASTS 
 

A. General:  Comply with ANSI C82.4, “Ballasts for High-Intensity - Discharge and Low-
Pressure Sodium Lamps” and UL 1029 “High Intensity Discharge Lighting Fixtures”.  
Unless otherwise indicated, features include the following: 

 
1. Type:  Constant wattage autotransformer or regulating high-power-factor type, 

unless otherwise indicated. 
 

2. Operating Voltage:  Match system voltage. 
 

3. Minimum Starting Temperature:  -22°F (-30°C) for single lamp ballasts. 
 

4. Normal Ambient Operating Temperature:  104°F (40°C). 
 

5. Open-circuit operation that will not reduce average life. 
 

6. Auxiliary, Instant-on, Quartz  Time Delay System:  Automatically switches 
quartz lamp on when fixture is initially energized and when momentary power 
outages occur.  Automatically turns quartz lamp off when high-intensity-
discharge lamp reaches approximately 60 percent light output. 

 
B. High-Pressure Sodium Ballasts:  Equip with a solid-state igniter/starter having an average 

life in pulsing mode of 10,000 hours at an igniter/starter case temperature of 90°C. 
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C. Instant Restrike Device:  Solid-state, potted module, mounted inside high-pressure 
sodium fixture and compatible with high-pressure sodium lamps, ballasts, and sockets up 
to 150 W. 

 
1. Restrike Range:  105- to 130-V ac. 

 
2. Maximum Voltage:  250-V peak or 150-V ac RMS. 

 
D. Ballasts shall be acceptable and listed by Underwriters’ Laboratories, Inc.  as Type 1 for 

non-weatherproof indoor conditions, and Type 2 for outdoor conditions; and ballasts shall 
be CBM-certified by ETL labels.  Ballasts shall be high power factor, high efficiency and 
constant wattage. 

 
E. Operating Environment:  Indoor heated or air conditioned spaces - 10°C to 40°C  (50°F 

to 105°F) ambient.  Outdoors or unheated spaces:  -29°C to 40°C (-20°F to 105°F).  
Insulation:   Class H, 180°C (375°F) when tested in accordance with UL and CBM 
Standards. 

 
F. Electrical Characteristics:  Ballasts shall be designed for single frequency operation , 60 

Hz nominal and shall operate at the nominal voltages indicated on the label, 120 volt 
and/or 277 volt, as required.  Drop-out voltages:  66 percent of nominal.  Suitable to 
operate within plus or minus 10 percent voltage variation. 

 
G. Secure ballasts firmly in lighting fixtures to prevent vibrations. 

 
2.08 EMERGENCY BATTERY PACKS: 

 
A. Unless otherwise indicated, features include the following: 

 
1. Conform to UL 924 “Emergency Lighting and Power Equipment” 

 
2. Conform to NFPA 101 and International Building Code (IBC) requirements. 

 
3. Initial Light Output:  Provide as indicated. 

 
4. Illumination time:  90 minutes, minimum. 

 
5. Battery:  Long life, high temperature, maintenance-free Nickel-Cadmium battery 

with test switch. 
 

6. Self-Testing Diagnostics:  Provide as indicated. 
 

7. Cold Weather Operation:  Provide as indicated. 
 

8. Warranty:  Minimum 5 year full product warranty. 
 

9. Manufacturers:  Provide specification grade emergency battery ballasts by the 
Manufacturers listed below.  Off-brand/generic ballasts shall NOT be acceptable. 
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a. Bodine 
 

b. Iota 
 

c. Power Sentry 
 

2.09 EXIT SIGNS 
 

A. General Requirements:  Comply with UL 924, “Emergency Lighting and Power 
Equipment”, and the following: 

 
1. Sign Colors and Lettering Size:  Comply with authorities having jurisdiction. 

 
B. Internally Lighted Signs:  As follows: 

 
1. Lamps for AC Operation:  Light-emitting diodes (LED), 25 + years rated lamp 

life. 
 
2.10 LAMPS 
 

A. Fluorescent Color Temperature and Minimum Color-Rendering Index:  3500K and 85 
CRI, unless otherwise indicated. 

 
1. Fluorescent Lamps - Outdoor:  High output, cool white, lengths as required. 

 
B. Noncompact Fluorescent Lamp Life:  Rated average is 20,000 hours at 3 hours per start 

when used on rapid-start circuits. 
 

C. Metal-Halide Color Temperature and Minimum Color-Rendering Index:  3600 K and 70 
CRI, unless otherwise indicated. 

 
D. Lamps installed in outdoor environments shall be rated for low temperature applications 

(0°F, minimum). 
 

E. Lamps shall conform to ANSI Standards C78 series and shall be as manufactured by 
General Electric, Philips, or Sylvania. 

 
2.11 FIXTURE SUPPORT COMPONENTS 
 

A. Comply with Division 26 Section “Common Work Results for Electrical” and Division 
26 Section “Hangers and Supports”, for channel- and angle-iron supports and nonmetallic 
channel and angle supports. 

 
B. Single-Stem Hangers:  1/2-inch (12-mm) steel tubing with swivel ball fitting and ceiling 

canopy.  Finish same as fixture. 
 

C. Twin-Stem Hangers:  Two, 1/2-inch (12-mm) steel tubes with single canopy arranged to 
mount a single fixture.  Finish same as fixture. 
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D. Rod Hangers:  3/16-inch- (5-mm-) minimum diameter, cadmium-plated, threaded steel 
rod. 

 
E. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped 

with threaded attachment, cord, and locking-type plug. 
 

F. Aircraft Cable Support:  Use cable, anchorages, and intermediate supports recommended 
by fixture manufacturer. 

 
G. Recessed fixtures shall be removable from below to allow access to outlet/junction boxes 

in ceiling spaces. 
 

H. Each fixture shall be supplied with necessary straps, supports, or hangers, or other 
miscellaneous materials and devices to install them in a satisfactory manner to conform 
to architectural treatment and finishes in area in which they are to be installed.  Consult 
all Mechanical, Architectural and Structural Plans and related Contract Documents to be 
familiar with all necessary details for proper fixture placement.  Failure to do so will not 
relieve the Contractor of responsibility of furnishing all necessary material, complete to 
perform function intended for indicated lighting system. 

 
2.12 FIXTURES 

 
A. Fixture: Type "A" 

 
1. Description:  Specification grade, high performance volumetric luminaire. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Recessed, lay-in ceiling. 

 
4. Nominal Dimensions: 24"W x 48"L x 4-3/4"D. 

 
5. Lamps: (2) 32 Watt T8 Linear Fluorescent, two-lamp cross-section. 

 
6. Ballast Types and Features: One (1) step-dimming electronic, less than 10% total 

harmonic distortion (THD), Class P thermally protected.  Minimum ballast factor of 1.0.  
Ballast disconnecting means per 2011 NEC Article 410.130(G) shall be factory or 
contractor installed on each ballast.  
 

7. Construction:  Housing and end caps shall be die-formed code-gauge cold-rolled steel.  
Reflector shall be stiffened with linear forms, profiled to a precision curve.  NEC 
compliant integral T-bar clips. 

 
8. Optics:  High transmission extruded acrylic enclosed lens with linear prisms for lamp 

diffusion.  Enclosed thermoplastic light seals at both ends of the lens to prevent light 
leaks.  Lens shall hinge down for easy access to center wireway. 
 

9. Finish:  High performance matte white paint.  All reflective surfaces shall be finished 
after fabrication with high reflectivity matte white paint for soft, uniform illumination. 
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10. Manufacturers: 

 
a. Columbia TRE Series 
b. Lithonia 2VT8 Series 
c. Metalux  
d. H.E. Williams 

 
B. Fixture: Type "B" 

 
1. Description:  Specification grade static recessed troffer. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Recessed, lay-in ceiling. 

 
4. Nominal Dimensions: 24"W x 48"L x 3-11/16"D. 

 
5. Lamps: (2) 32 Watt T8 Linear Fluorescent, two -lamp cross-section. 

 
6. Ballast Types and Features: One (1) programmed-start electronic, less than 10% total 

harmonic distortion (THD), Class P thermally protected.  Ballast disconnecting means 
per 2011 NEC Article 410.130(G) shall be factory or contractor installed on each ballast.  
 

7. Construction:  Housing formed from cold-rolled steel.  Smooth hemmed sides and 
smooth, inward formed edges.  Steel door frame with premium extruded appearance and 
flush mitered corners.  Door frame shall allow for lens replacement without frame 
disassembly.  Powder-painted steel latches shall secure door closure.  Mechanical light 
seal shall not require foam gasketing.  Integral T-bar clips for securing fixture to T-bar 
system. 

 
8. Optics:  91% reflective white reflector.  #12 pattern acrylic lens, 0.125” thickness 

(minimum), reverse apex to minimize lamp image.   
 

9. Finish:  White painted parts, finished with high-gloss baked enamel with five-stage iron-
phosphate pre-treatment. 

 
10. Manufacturers: 

 
a. Columbia ST824 Series 
b. Lithonia 2SP8 Series 
c. Metalux 2GC8 Series 
d. H.E. Williams 50 Series 

 
C. Fixture: Type "C" 

 
1. Description:  Low bay industrial. 

 
2. Voltage: 120VAC. 
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3. Mounting: Suspended, chain hung. 

 
4. Nominal Dimensions: 11"W x 48"L x 3-5/8"D. 

 
5. Lamps: (2) 32 Watt T8 Linear Fluorescent, two-lamp cross-section. 

 
6. Ballast Types and Features: One (1) programmed-start electronic, less than 10% total 

harmonic distortion (THD), Class P thermally protected.  Ballast disconnecting means 
per 2011 NEC Article 410.130(G) shall be factory or contractor installed on each ballast.  
 

7. Construction:  Channel constructed of die-formed cold-rolled steel.  Combination 
reflector and channel cover constructed of die-formed cold-rolled steel and secured by 
quarter-turn latch for easy access to wireway.  Screw-on endplates. 

 
8. Optics: Die-embossed reflectors, reflective white finish.  Apertured reflectors for uplight, 

5% uplight minimum.   
 

9. Finish:  White painted parts, finished with high-gloss baked enamel with five-stage iron-
phosphate pre-treatment. 

 
10. Other Features: White wire guard.   Safety sleeves for each lamp. 

 
11. Manufacturers: 

 
a. Columbia CSR Series 
b. Lithonia LA Series 
c. Metalux IAF Series 
d. H.E. Williams 80 Series 

 
D. Fixture: Type "D" 

 
1. Description:  General purpose strip light. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Surface, wall. 

 
4. Nominal Dimensions: 4-7/16"W x 48"L x 2-11/16"D. 

 
5. Lamps: (1) 32 Watt T8 Linear Fluorescent, one-lamp cross-section. 

 
6. Ballast Types and Features: One (1) programmed-start electronic, less than 10% total 

harmonic distortion (THD), Class P thermally protected.  Ballast disconnecting means 
per 2011 NEC Article 410.130(G) shall be factory or contractor installed on each ballast.  
 

7. Construction:  Channel constructed of die-formed cold-rolled steel.  Channel cover 
constructed of die-formed cold-rolled steel and secured by quarter-turn latch for easy 
access to wireway.   
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8. Optics:  No optics.   

 
9. Finish:  White painted parts, finished with high-gloss baked enamel with five-stage iron-

phosphate pre-treatment. 
 

 
10. Other Features: White wire guard.  Safety sleeves for each lamp. 

 
11. Manufacturers: 

 
a. Columbia CS Series 
b. Lithonia C Series 
c. Metalux SSF Series 
d. H.E. Williams 75 Series 

 
E. Fixture: Type "E" 

 
1. Description:  Emergency lighting unit, interior. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Surface, wall. 

 
4. Nominal Dimensions: 13-1/4"W x 5"H x 5-1/8"D. 

 
5. Lamps: (2) 3 Watt LED MR16 lamps. 

 
6. Battery Type and Features: Sealed nickel-cadmium battery, rated at 6-volts, 20 watts.  

Low-voltage disconnect, constant-current series charger, current-limiting charger and 
AC/LV reset (line latch) shall allow battery connection before AC power is applied and 
prevents battery damage from deep discharge. Brownout protection shall be 
automatically switched to emergency mode when supply voltage drops below 80% of 
nominal. 
 

7. Construction:  Low-profile engineering grade thermoplastic housing shall be impact-
resistant, scratch-resistant and corrosion proof.  UL94V-0 flame rating.  UV-stable resin 
shall resist discoloration from natural and man-made light sources. 

 
8. Optics:  Integral to lamps. 

 
9. Finish:  Architect shall select finish from manufacturer’s standard range of finishes, 

including white or black. 
 

10. Other Features:  Wire guard for locations subject to damage; refer to Division 26 Section 
“Common Work Results for Electrical” for additional information. 

 
11. Manufacturers: 
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a. Dual-Lite LZ Series 
b. Lithonia 
c. Exitronix  

 
F. Fixture: Type "ER" 

 
1. Description:  Emergency lighting unit, exterior. 

 
2. Voltage: 6VDC. 

 
3. Mounting: Surface, wall. 

 
4. Nominal Dimensions: 4" Diameter x 5-1/8" Deep. 

 
5. Lamps: (2) 3 Watt LED MR16 lamps. 

 
6. Construction:  Die-cast aluminum lamp heads and mounting plate assembly, mounts 

directly to 3-1/2” octagonal or single gang outlet box. 
 

7. Optics:  Integral to lamps. 
 

8. Finish:  Architect shall select finish from manufacturer’s standard range of finishes, 
including white, black, or dark bronze. 
 

9. Other Features:  UL listed for wet locations. 
 

10. Manufacturers: 
 

a. Dual-Lite OCR D Series 
b. Lithonia 
c. Exitronix  

 
G. Fixture: Type "F" 

 
1. Description:  Specification grade, enclosed and gasketed industrial. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Surface, wall or ceiling. 

 
4. Nominal Dimensions: 6-7/8"W x 51-2/3"L x 4-3/8"D. 

 
5. Lamps: (2) 32 Watt T8 Linear Fluorescent, two-lamp cross-section. 

 
6. Ballast Types and Features: One (1) programmed-start electronic, less than 10% total 

harmonic distortion (THD), Class P thermally protected.  Ballast disconnecting means 
per 2011 NEC Article 410.130(G) shall be factory or contractor installed on each ballast.  
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7. Construction:  Housing formed from impact resistant, UV-stabilized, fiberglass with 
cold-rolled steel enclosed wireway.  Poured in place gasketing seal between housing and 
diffuser.  Captive, stainless steel cam-action latches to secure diffuser to housing. 

 
8. Optics:  Clear ribbed polycarbonate diffuser.   

 
9. Finish:  White painted parts, finished with high-gloss baked enamel with five-stage iron-

phosphate pre-treatment. 
 

10. Other Features: UL Listed for wet locations. Factory-installed 1400 lumen emergency 
battery pack. 

 
11. Manufacturers: 

 
a. Columbia XEM Series 
b. Lithonia DMW Series 
c. Metalux VT3 Series 
d. H.E. Williams 96 Series 

 
H. Fixture: Type "G" 

 
1. Description:  Compact LED wallpack for entry/perimeter applications. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Surface, ceiling. 

 
4. Nominal Dimensions: 5-1/4"H x 8-1/4"W x 5"D. 

 
5. Lamps: (9) LEDs, 4200 Kelvin color temperature, 70 CRI.  60,000 hours minimum  LED 

life at L96 rating per IESNA TM-21-11. 
 

6. Ballast Types and Features: One (1) electronic LED driver.  Ballast disconnecting means 
per 2011 NEC Article 410.130 shall be factory or contractor installed on each driver.  
 

7. Construction:  Die-cast aluminum housing and door.  Listed and labeled to UL 1598 for 
wet locations, 25 degrees Celsius ambient environments. 

 
8. Optics:  Full cut-off, Type IV distribution.  Ambient diffuser.   

 
9. Finish:  Powder paint finish.  Architect shall select finish from manufacturer’s standard 

options, including but not limited to bronze, black, grey, white or platinum. 
 

10. Other Features:  Integral button photo control device. 
 

11. Manufacturers: 
 

a. Hubbell LNC Series 
b. Lithonia 
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c. Cooper 
d. LSI 

 
I. Fixture: Type "X" 

 
1. Description:  Exit sign. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Universal (top, end, or back as required). 

 
4. Nominal Dimensions: 9"W x 13"H x 1-7/8"D. 

 
5. Lamps: LEDs mounted on printed circuit boards, expected life over 10 years. 

 
6. Battery Type and Features: Sealed nickel-cadmium battery, rated at 6-volts, 20 watts.  

Low-voltage disconnect, constant-current series charger, current-limiting charger and 
AC/LV reset (line latch) shall allow battery connection before AC power is applied and 
prevents battery damage from deep discharge. Brownout protection shall be 
automatically switched to emergency mode when supply voltage drops below 80% of 
nominal. 
 

7. Construction:  Engineering-grade thermoplastic housing shall be impact-resistant, 
scratch-resistant and corrosion-proof.  UL94V-0 flame rating.  UV-stabilized resin shall 
resist discoloration from natural and man-made light sources.  Stencil-face with universal 
directional chevron inserts easily removed and re-inserted. 

 
8. Optics:  Long-life red LEDs, exceeding UL 924 requirements for brightness and 

uniformity. 
 

9. Finish:  Architect shall select finish from manufacturer’s standard range of finishes, 
including white or black.  Red lettering, unless otherwise directed by the Authority 
Having Jurisdiction. 

 
10. Other Features:  Wire guard for locations subject to damage; refer to Division 26 Section 

“Common Work Results for Electrical” for additional information. 
 

11. Manufacturers: 
 

a. Dual-Lite LX Series 
b. Lithonia 
c. Exitronix  

PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. Fixtures:  Set level, plumb, and square with ceiling and walls, and secure according to 
manufacturer's written instructions and approved submittal materials.  Install lamps in 
each fixture. 
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B. Support for Fixtures independent of ceiling systems, ducts, and piping.  

 
1. Install a minimum of four support system rods or wires for each fixture from 

structure above.  Locate not more than 6 inches (150 mm) from fixture corners. 
 

2. Support Clips:  Fasten to fixtures and to ceiling grid members at or near each 
fixture corner. 

 
3. Fixtures of Sizes Less Than Ceiling Grid:  Arrange as indicated on reflected 

ceiling plans or center in acoustical panel, and support fixtures independently 
with at least two 3/4-inch (20-mm) metal channels spanning and secured to 
ceiling tees. 

 
C. Suspended Fixture Support:  As follows: 

 
1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit 

swinging. 
 

2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 
 

3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod 
for suspension for each unit length of fixture chassis, including one at each end. 

 
4. Continuous Rows:  Suspend from cable installed according to fixture 

manufacturer's written instructions and details on Drawings.  Provide alignment 
fittings as required for uniform, level installation of continuous rows of 
suspended fixtures. 

 
D. Fixture installations with fixtures supported only by insecure boxes will be rejected.  It 

shall be the Contractor’s responsibility to support all lighting fixtures adequately, 
providing extra steel work for the support of fixtures if required.  Any components 
necessary for mounting fixtures shall be provided by the Contractor.  No plastic, 
composition or wood type anchors shall be used. 

 
E. Setting and Securing:  Set units plumb, square, and level with ceiling and walls, and 

secure according to manufacturer’s printed instructions and approved shop drawings. 
 

F. Support for Recessed and Semi-Recessed Fixtures:  Installed units may not be supported 
from suspended ceiling support system.  Install ceiling system support rods or wires at a 
minimum of four rods or wires per fixture located not more than 6 inches from the fixture 
corners. 

 
1. Fixtures Smaller Than Ceiling Grid:  Install a minimum of four rods or wires for 

each fixture and locate at corner of the ceiling grid where the fixture is located.  
Do not support fixtures by ceiling acoustical panels. 
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2. Fixtures of Sizes Less than Ceiling Grid:  Center in the acoustical panel.  Support 
fixtures independently with at least two 3/4-inch metal channels spanning and 
secured to the ceiling tees. 

 
3. Recessed fixtures shall be provided with the proper plaster frame or suitable 

adapter to receive the finished ceiling construction. 
 

4. Recessed lighting fixtures shall be suitable for the ceiling or wall material and 
construction in which they will be installed. 

 
5. All recessed incandescent lighting fixtures shall be provided with thermal 

protection per NEC requirements. 
 

6. Recessed mounted lighting fixtures shall be connected to a junction box with 
flexible conduit.  Final connection to light fixture shall be with heat-resistant 
wire of the following type: 

 
a. Recessed fluorescent 120 or 277 volt, No. 12 AWG RHH or THHN. 

 
b. Recessed incandescent 120 volt, No. 12 AWG AF. 

 
G. Each lighting fixture shall be rigidly supported from the building construction and shall 

include suspension hangers, devices, and extra steel work for fixture support where 
required. 

 
1. Support all lighting fixtures adequately.  Special supports shall be installed as 

required. 
 

2. Luminaires shall be furnished with all necessary stems, plaster frames, hangers, 
for the safe support of the fixture.  All supports for fixtures shall be adequate to 
support weight of the fixtures.  All visible hanging devices and appurtenances 
shall have the same finish as the fixture unless specifically indicated otherwise. 

 
H. Coordinate with the work of other trades to determine modifications required to make 

fixtures suitable for ceilings as installed and verify the types of ceiling construction prior 
to fixture fabrication.  Determine that the suspension method and the flange arrangement 
for the fixtures coordinates with the ceiling type and its suspended system.  Fixtures 
which are shipped to the project and do not fit, or which otherwise do not match the 
ceiling system, shall be returned for correction at no additional cost. 

 
I. Lamping: Lamp units according to manufacturer’s instructions. 

 
J. Installation shall include receiving, checking, storage in a safe and approved area until 

they are required for installation, unpacking, assembly of separate fixture components 
where required, and complete wiring and connection including the provision of 
associated wiring and connection devices such as fittings, hangers, aligners, box covers, 
and similar hardware which may be required for certain fixtures, but are not detailed or 
scheduled with the fixtures. 
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K. Plaster frames or mounting frames shall be provided for all fixtures which require them 
and shall be suitable for the ceiling construction in which they will be installed. 

 
L. Trim rings shall be painted to match the finish of the adjacent ceiling surface. 

 
M. Fluorescent fixtures shall be shielded from the dimmed areas to eliminate bleed. 

 
N. Fixtures in equipment rooms shall be positioned clear of equipment interference and yet 

provide adequate light for working around the equipment. 
 

O. All lighting fixtures, when installed, shall be set free of light leaks, warps, dents, or other 
irregularities. 

 
P. Pendant-type fixtures shall be hung at heights as required, and as shown on the Drawings. 

 
Q. Install all lamps required, including replacements for burned out lamps, until final 

acceptance of the completed work.  No lighting fixture or sign will be installed without 
lamps. 

 
R. If permanent lighting fixtures are to be used in lieu of temporary lighting facilities during 

the construction period, this shall be done only as permitted by the Owner’s 
Representative, who may require that new lamps be installed and fixtures cleaned at the 
time of turnover to the Owner. 

 
S. Lighting fixtures for general illumination, emergency lighting, and exterior lighting, shall 

be complete with all required accessories and attachments. 
 

T. Fixtures shall bear UL label and shall be wired and installed in full compliance with 
applicable codes.  

 
U. The omission of a type or quantity in the fixture schedule shall not relieve the Contractor 

of the responsibility of installing all required fixtures, of proper type, as shown on the 
Drawings. 

 
V. Fixtures shall be recessed, surface, or pendant type, as specified and shall include 

sockets, diffusers, ceiling canopies and stems, hickeys, and all other necessary 
accessories. 

 
W. Where suspended ceilings with steel channels occur, outlets and fixtures shall be 

supported on members resting on the channel framework.  In no case shall fixtures be 
supported from plasterboard, plaster, or acoustic material. 

 
3.02 GENERAL INSTALLATION OF FIXTURES 
 

A. Install interior lighting fixtures at locations and heights as indicated, in accordance with 
fixture manufacturer’s written instructions, applicable requirements of NEC, NECA’s 
Standard of Installation, NEMA Standards, and with recognized industry practices to 
ensure that lighting fixtures fulfill requirements. 
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B. All recessed fixtures mounted in dry wall or plaster ceilings shall be complete with a 
suitable plaster frame or trim ring.  All fixtures shall be mounted on or in ceilings in 
accordance with published recommendations of the manufacturers using bar or swing-
way hangers, etc.  These items shall be furnished as part of the fixture whether called for 
by catalog number or not. 

 
C. All fixtures shall be installed in strict accordance with NEC Article 410 and shall 

properly and suitably support the weight of any fixture installed.  All fixtures shall be 
supported independently of ceiling suspension system being attached to building 
structure. 

 
D. Fixtures indicated to be pendant-mounted shall be suspended with single stem hanger, 

maximum 40" on center.  Hangers shall have suitable means for vertical adjustment and 
built-in positive horizontal leveling provisions. 

 
E. Regardless of catalog number in lighting fixture schedule, every fixture shall be of the 

type for the ceiling construction in or on which it is to be installed.  It shall be the 
Electrical Contractor’s responsibility to coordinate this with the Ceiling Contractor. 

 
F. All fluorescent lighting fixtures having exposed (bare) lamps shall be provided with 

safety sleeves (one per each lamp).  Sleeves shall be “Arm-a-lite”, as manufactured by 
Thermoplastic Process, Inc., or approved equal.  Fixtures with wire guards and/or 
shielding (louvers, baffles, lenses) beneath the lamps shall not be considered as exposed. 

 
G. Install surface-mounted fixtures properly to eliminate light leakage between fixture frame 

and finished surface.  Apply small bead of caulk or silicone around perimeter of fixture to 
conceal gaps between fixture and finished surface. 

 
H. Tighten connectors and terminals, including screws and bolts, in accordance with 

equipment manufacturer’s published torque tightening values for equipment connectors.  
Where manufacturer’s requirements are not indicated, tighten connectors and terminals to 
comply with tightening torques specified in UL Standards 486A and B, and the National 
Electrical Code. 

 
3.03 CONNECTIONS 
 

A. Ground equipment.  Tighten electrical connectors and terminals according to 
manufacturer's published torque-tightening values.  If manufacturer's torque values are 
not indicated, use those specified in UL 486A and UL 486B. 

 
3.04 FIELD QUALITY CONTROL 
 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 
 

B. Advance Notice:  Give dates and times for field tests. 
 

C. Provide instruments to make and record test results. 
 

D. Tests:  As follows: 
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1. Verify normal operation of each fixture after installation. 

 
2. Emergency Lighting:  Interrupt electrical supply to demonstrate proper operation. 

 
3. Verify normal transfer to emergency source and retransfer to normal. 

 
4. Report results in writing. 

 
E. Malfunctioning Fixtures and Components:  Replace or repair, then retest.  Repeat 

procedure until units operate properly. 
 

F. Corroded Fixtures:  Replace during warranty period. 
 
3.05 CLEANING AND ADJUSTING 
 

A. Clean fixtures internally and externally after installation.  Use methods and materials 
recommended by manufacturer. 

 
B. Adjust aimable fixtures to provide required light intensities. 

 
C. Touch up luminaire finish at completion of work. 

 
D. Replace all lamps that fail within three (3) months of Substantial Completion. 

 
E. Replacement Lamps:  At the time of Substantial Completion, replace lamps in interior 

lighting fixtures which are observed to be noticeably dimmed or burned out after 
Contractor’s use and testing.  Furnish stock or replacement lamps as specified in this 
Section, Paragraph “Extra Materials”.  Deliver replacement stock as directed.  Refer to 
Division 01 Sections for the replacement/restoration of lamps in interior lighting fixtures, 
and where used, the temporary lighting prior to time of Substantial Completion. 

 
3.06 DEMONSTRATION 
 

A. Provide a minimum of four (4) hours of training and demonstration of luminaire 
operations, setting, aiming, adjustment, and maintenance. 

 
 
 END OF SECTION 
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SECTION 27 10 00 
 

TELECOMMUNICATIONS CABLING AND EQUIPMENT 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Telecommunications Pathways and Equipment 

B. Local Area Network (LAN) Cabling 

C. LAN Electronics 

D. Telephone Cabling 

E. Classroom A/V Cabling 

F. Classroom A/V Equipment 

G. Termination Equipment for Telecommunications 

H. Faceplates and Outlets 

I. Coaxial Cable and associated equipment 

J. Intercom and Clock Equipment 

1.02 DEFINITIONS 

A. “Backbone Cabling” refers to telecommunications cabling that provides interconnections 
between telecommunications rooms, equipment rooms, and entrance facilities. 

B. “Communications Network Outlet (CNO)” refers to a collection of one or more mechanical 
cable termination device for horizontal cable in the work area. 

C. “Drop” refers to the vertical transition to a location of one or more CNOs. 

D. “Horizontal Cabling” refers to the cabling between and including the work area 
communications network outlet and the horizontal cross-connect in the 
telecommunications room. 

E. “Jack” refers to a female-style telecommunication receptacle.  

F.  “Telecom Room (TR)” refers to an enclosed space for housing telecommunications 
equipment, cable terminations, and cross-connects.  The room is the recognized cross-
connect between the backbone or trunk cabling and horizontal cabling (otherwise labeled 
IDF). 

G. “Telecom Equipment Room (TER)” refers to a centralized space for telecommunications 
equipment that serves the occupants of the building, usually containing the headend 
equipment for the distribution systems found in the building (otherwise labeled MDF). 

1.03 REFERENCES 

A. Industry Codes, Standards and Methods shall be observed, including the following: 

1. State of Delaware K-12 Wiring Standards (latest edition at time of bidding) 

2. ANSI/TIA/EIA-568-B.1: Commercial Building Telecommunications Cabling 
Standard Part 1 – General Requirements 
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3. ANSI/TIA/EIA-568-B.2: Commercial Building Telecommunications Cabling 
Standard Part 2 – Balanced Twisted Pair Cabling Components 

4. ANSI/TIA/EIA-568-B.3: Commercial Building Telecommunications Cabling 
Standard Part 3 – Optical Fiber Cabling Components 

5. ANSI/TIA/EIA-569-A: Commercial Building Standard for Telecommunications 
Pathways and Spaces 

6. ANSI/TIA/EIA-570-A: Residential Telecommunications Cabling Standard 

7. ANSI/TIA/EIA-606: Administration Standard for Telecommunications Infrastructure 
of Commercial Buildings 

8. ANSI/TIA/EIA-607: Commercial Building Grounding and Bonding Requirements for 
Telecommunications 

9. ANSI/TIA/EIA-758: Customer-Owned Outside Plant Telecommunications Cabling 
Standard 

10. BICSI Telecommunications Distribution Methods Manual (TDMM), Twelfth Edition 

11. National Fire Protection Agency (NFPA-70): National Electrical Code (NEC) 

B. Comply with all local, state and federal codes for telecommunications installations.  The 
Authority Having Jurisdiction (AHJ) shall be consulted on the project by the contractor 
team. 

1.04 SYSTEM DESCRIPTION 

A. Design Requirements 

1. LAN and Telephone Distribution:  

a. Provide labor, materials, equipment, services and operations required for 
complete installation of LAN compatible with Ethernet 10Base-T (10Mbs), Fast 
Ethernet 100Base-T (100Mbs), 155Mbs ATM and Gigabit Ethernet 1000 Base-T 
(1000Mbs) with single mode/multimode hybrid fiber optic backbone cable and 
Category 6 copper horizontal (station) wiring. 

b. All wiring including copper and fiber optic employs a star topology. 

i. Category 6 UTP wiring terminates on Category 6 RJ-45 jack at workstation 
and on Category 6 rack-mounted patch panel in telecommunications room.  
Connections wired per TIA/EIA-568A. 

ii. Multi-strand composite fiber optic cable connects distribution racks between 
telecommunications rooms, and terminates on rack-mounted fiber optic 
patch panel. 

c. Network cables routed from distribution racks throughout building as shown on 
T-Drawings.  Drop to outlet installed in conduit and wall box, or dual-channel 
surface mounted raceway to communications outlet in classrooms, offices, or 
other locations indicated on T-Drawings. 

i. Refer to notes on each drawing to determine exact installation methods. 

ii. Note and record all cable lengths to the nearest foot. 
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iii. Replace any cable exceeding 90 meters (295 feet) and route to reduce length 
to a minimum of 90 meters.  Complete all cable rerouting for compliance at 
no additional cost to School district. 

iv. Identify to Design consultant prior to installation of any cables that cannot 
be reduced to 90 meters or less in total length (rise and run). 

v. Strictly adhere to most current version of TIA/EIA Telecommunications 
cabling standards. 

vi. Unless otherwise noted on T-Drawings, provide ladder-type cable tray from 
corridor to distribution racks and termination fields in telecommunication 
rooms. 

vii. Install “waterfall” device providing sweep from cable tray to data 
rack/cabinet and other vertical transitions. 

d. Data and Telephone outlets: Category 6 rated RJ-45 type connectors with all four 
copper pairs terminated and tested in accordance with EIA 568B wiring standard. 

e. Fiber Optic Horizontal and Backbone Cables: Terminate on panels in each rack 
and connectors with ceramic sleeves.  Terminate and test all strands unless 
otherwise noted. 

f. Permanently identify and label all cables and termination devices, at distribution 
rack and workstation in accordance with ANSI TIA/EIA-606 Standard or as 
agreed by design consultant and school district. 

g. Remove and replace any cables failing to meet end-to-end testing requirements; 
do not abandon cable in place.  All cable shall be terminated at both ends, unless 
noted in T-Drawings. 

B. Classroom A/V harness shall include pre-terminated cables and connectors, provide analog 
and digital signal transmission and function with the intended input and display devices. 

C. Performance Requirements 

1. Comply with applicable requirements in Local, State and Federal Codes, TIA/EIA 
Standards, and BICSI methodology. 

1.05 SUBMITTALS 

A. Comply with requirements of Division 0 and Division 1 - Submittals and as modified 
below. 

B. Contractor must maintain a local presence in the State of Delaware.  Submit office 
locations for review. 

C. Contractor must provide proof that service and warranty work can be initiated with a 24 
hour time period from a service call.  

D. All submittals must conform to the state of Delaware K12 wiring standards, please refer to 
this link for additional details:   

1. http://dti.delaware.gov/pdfs/pp/CablingAndWiringStandard-K12.pdf 

E. Product Data: Submit manufacturer’s product literature, technical specifications and 
similar information for the following items demonstrating compliance with the specified 
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requirements.  Product submittals must clearly highlight the equipment being proposed.  
Failure to clearly indicate the selected items shall be rejected at the contractor’s expense. 

1. Fiber optic cable, patch cables and terminations. 

2. Copper cable, patch cables and termination devices. 

3. Inner duct and accessories. 

4. Rack configurations and wiring diagrams. 

5. Network cabling test equipment and process (routines). 

6. Equipment Racks 

7. Outlets 

8. Coaxial cable and Equipment. 

9. A/V Cabling 

10. A/V Equipment 

11. Intercom Equipment 

F. Samples: Provide samples of outlets and assemblies as described below, prior to 
installation, for approval by designer. 

1. Telecommunications outlets – Submit samples of telecommunications outlets to be 
provided including following components and characteristics: 

a. Flush mounted and Raceway outlets – Completely assembled faceplate and wall 
box with each type of outlet to be mounted in faceplate, including blank covers, 
dust covers, labeling field, cabling, and adapter plates and bezels required. 

b. Sample characteristics: 

i. Provide all components in colors selected by Design consultant. 

ii. Provide multiple outlet samples where required to accurately represent range 
of outlets to be provided. 

G. The Contractor shall submit line drawings of all systems showing major components of the 
systems.  Submit wiring diagrams showing typical connections for all systems and 
equipment. 

H. Quality Control Submittal 

1. Test Reports: Submit complete test data and reports with exact labels used on cables, 
patch panels and faceplates. 

2. Certificates 

a. Manufacturer Certification: Submit certification from manufacturer of products 
to be installed under this contract certifying that Installer is authorized by 
manufacturer to install specified products. 

b. Installer Experience Listing: Submit list of at least 5 completed projects as 
specified below in “Quality Assurance – Qualifications – Installer.” 
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I. Contract Closeout Submittal: Comply with requirements of Division 0, including 
submission of operating and maintenance instructions as item in “Operation and 
Maintenance Data” manual described in that Section. 

1.06 QUALITY ASSURANCE 

A. All Work shall be installed in a first class, neat and workmanlike manner by skilled 
Technicians.  The quality of the workmanship shall be subject to inspection and approval 
by authorized school district personnel.  Any work found to be of inferior quality and/or 
workmanship shall be replaced and/or reworked until the approval of school district is 
obtained. 

B. Installer Qualifications: Qualified to cable, terminate and test data network cabling system 
specified in this Section, certified by manufacturer of products to be installed, and 
completed at least 5 computer network installations of similar size, nature and complexity 
as specified for this project. 

C. Conditions for Consideration of "Or Equal" Products:  Where products are specified by 
name and accompanied by the term "or equal”, the proposed "or equal" product will be 
considered when the following conditions are satisfied.  If all the following conditions are 
not satisfied, Design Consultant will return requests without action, except to record 
noncompliance with these requirements: 

1. Proposed product does not require extensive revisions to the Contract Documents. 

2. With the exception of the product name or number and manufacturer's  name, 
proposed product conforms with requirements indicated on the Drawings and in the 
Specifications in every respect and will produce indicated results. 

3. Proposed product is fully documented and properly submitted. 

4. Proposed product has received necessary approvals of authorities having jurisdiction. 

5. Proposed product is compatible with AND has been coordinated with other portions 
of the Work. 

6. Proposed product provides specified warranty. 

7. If proposed product involves more than one contractor, proposed product has been 
coordinated with other portions of the Work, is uniform and consistent, is compatible 
with other products, and is acceptable to all contractors involved. 

8. Submission is accompanied with detailed comparison of significant qualities of 
proposed product with those named in the Specifications.  Significant qualities include 
attributes such as performance, weight, size, durability, visual effect, and specific 
features and requirements indicated. 

9. Submission is accompanied with a list of similar installations for completed projects 
with project names and addresses and names and addresses of design consultants and 
authorities, if requested. 

10. Submission is accompanied with proposed product's Manufacturer signed written 
statement on Manufacturer's letterhead, certifying that manufacturer complies with 
requirements in the Contract Documents. 

1.07 WARRANTY 

A. Installer’s Warranty: Provide manufacturer’s system warranty against electrical or 
mechanical defects for 1 year from date of final acceptance. 
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B. A fifteen (15) year Extended Product Warranty and Systems Assurance Warranty for this 
wiring system shall be provided by the Manufacturer as follows: 

1. Extended Product Warranty:  The Extended Product Warranty shall ensure against 
product and workmanship defects, that all approved cabling components exceed the 
specifications of TIA/EIA 568B and Addenda for fiber link/channels and copper 
components, for a fifteen (15) year period.  The warranty shall apply to all passive 
components, including both cable and connecting hardware as a combined system.  
Any claims cover replacement costs on any defective product, both material and labor.  
Extended warranties beyond fifteen (15) years will be considered. 

2. System Assurance:  The System Assurance shall cover the failure of the wiring system 
to support the application which it was designed to support as well as additional 
application(s) introduced in the future by recognized standards or user forums that use 
the TIA/EIA 568B component and link/channel specifications for cabling, for a fifteen 
(15) year period. 

3. System Certification:  Upon successful completion of the installation and subsequent 
inspection, the School district shall be provided with a numbered certificate, from the 
manufacturing company, registering the installation. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Distribution Racks and Cabinets 

1. Floor Mounted 2 Post Free Standing Racks 

a. Acceptable racks: Ortronics Mighty Moe MM6 or approved equivalent. 

b. Vertical cable management channels shall be provided for each rack.  Channels 
should allow for and facilitate orderly routing of distribution cables. 

2. Floor Mounted Free Standing 4 Post Racks 

a. Four post aluminum frame with EIA rails 

b. 45 Rack Units 

c. Black 

d. Similar to Ortronics Mighty Moe 10 or approved equivalent. 

3. Floor Mounted Equipment Cabinet 

a. Unit shall be similar to Mighty Mo Pre-Configured Server Cabinet - OR-
MMC422440-00005 or approved equivalent. 

4. Wall Mounted Equipment Rack 

a. Wall Mounted Relay Rack, 20.25 W x 38" H x 18" D - OR-604045450 or 
approved equivalent 

5. Wall Mounted Equipment Cabinet 

a. Mighty Mo Wall Mount Cabinet - OR-MMW262426P-B or approved equivalent 
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B. All racks and cabinets shall be capable of supporting the weight and space of existing and 
proposed equipment.  30% growth capacity shall be provided in addition to detailed 
requirements. 

C. Racks, cabinets and other termination equipment shall be properly secured to floor with 
appropriate anchors and bonded to Telecommunications Grounding System. 

D. Provide (1) 8-port transient surge protection strip for each TR and per rack in the TER. 

E. Cable Management 

1. Horizontal Cable Management 

a. Horizontal wire management panels are required for patch panels in racks.  There 
shall be one wire management panel above the first patch panel in each rack, then 
one wire management panel below each consecutive patch panel. 

b. Horizontal cable management shall occupy 2 rack units, as shown on T 
Drawings. 

2. Vertical Cable Management 

a. Vertical Cable management shall be provided for all racks.  Provide 2 for each 
rack or cabinet. 

b. Cable management shall be – Ortronics OR-60400510, or approved equivalent. 

F. Ladder-Type Aluminum Cable Tray (Ladder Rack) 

1. All TR and TER locations shall receive ladder-rack style cable tray as shown in T-
series drawings for cable distribution. 

2. Class 5160 or Chatsworth “TELCO-Style Cable Runway,” 12 inch ladder rack from 
racks/cabinets from corridor or other wire routing space where indicated on drawings. 

G. Basket Cable Tray:  

1. Cablofil EZTray or approved equivalent. 

2. 12” X 2” with associated mounting hardware. 

3. Provide cable tray as shown on T Drawings. 

H. J-hook Cable Management 

1. Erico Caddy Cat Link or approved equivalent 

2. Available Diameters – 1, 2, 3, and 4 inch models 

3. Shall meet TIA standards for up to Cat 6a cables 

4. All edges shall be curved, beveled and smooth. 

I. Conduits and Sleeves 

1. In-wall conduit shall be provided for work in new areas.  Refer to T Drawings for 
conduit details (sizes, locations and configurations). 

2. Conduit bend radii shall follow current TIA/EIA standards for telecommunications. 
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3. Refer to T drawings for locations and sizes of all sleeves and conduits for 
telecommunications. 

4. Conduits smaller than ¾” are not acceptable.   

5. All metallic conduits for low voltage equipment shall have plastic bushings installed 
to prevent cable damage. 

J. Gang Boxes 

1. In-wall Gang Boxes for low voltage equipment: 

a. Single Gang Box: Minimum 2.75” wide X 3.75” high X 1.7” deep with ¾” and 
1” knockouts. 

b. Double Gang Box for low voltage: 4 Inch Back Knockout, 4 Inch Side Knockout, 
4 Inch End Knockout, Length 3 3/4 Inches, Width 3 25/32 Inches, Depth 3 1/2 
Inches or comparable. 

2. Extra Deep in-wall gang boxes 

a. 11b Type box 

b. 3 3/4" Deep, 2 3/16" Wide, 3 7/8" High 

c. 4 Knockouts, 2 Per End shall be 1-1/4” or 1”. 

d. Or Raco 259 Boxes. 

K. Surface Mounted Raceway (SMR) 

1. Surface mounted split channel raceway for power and data - Wiremold 4000 

a. Coordinate all Wiremold for telecom equipment with electrical installer. 

b. Coordinate color and finish with architect prior to installation 

c. Unit shall accommodate electrical and low voltage in separate compartments. 

L. Floor Boxes and Poke-through Device 

1. Small Capacity In-floor box 

a. Coordinate all floor boxes devices for telecom equipment with electrical installer. 

b. Floor box shall meet latest UL standards for scrub water resistance 

c. Four-Compartment Combination Box similar to Wiremold RBF4 

d. Top of box shall allow for matching floor finish insert and be constructed of 
metal. 

e. Provide all brackets and accessories for proper telecommunications installation. 

f. Unit shall accommodate electrical and low voltage. 

2. Large Capacity In-floor box 

a. FSR FL-500R with flush mounted cover. 
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b. Unit shall accommodate electrical and low voltage. 

3. Poke Through Device 

a. Unit shall be similar to Wiremold Evolution Series with 5 gangs. 

b. Unit shall accommodate electrical and low voltage. 

M. Distribution Backboard 

1. Plywood 

a. ¾” AC-grade plywood shall be provided as shown on T drawing details to line 
the walls within the TR.  The plywood should be provided in 4’ x 8’ sheets. 

b. Plywood shall be void free and painted on all sides with two coats of fire-
resistant paint. 

N. UPS Equipment 

1. APC SURTA3000XL or similar 

O. Electrical Protection for Telecommunications 

1. Telecommunications Main Grounding Busbar (TMGB) and Telecommunications 
Grounding Busbar (TGB) 

a. Provide one TMGB in the Telecommunications Equipment Room as shown on T 
Drawings. 

b. Provide a TGB in every Telecommunications Room and distribution cabinet 
location as shown on T Drawings. 

P. Rack mounted power strip 

1. Provide a minimum of one 8 port transient, surge protection strip (UL Listed) for each 
rack or cabinet.  

Q. All cables shall be plenum rated 

2.02 WIRING AND COMPONENTS 

A. System wiring and equipment installation shall be in accordance with good engineering 
practices as established by the EIA and the NEC. Wiring shall meet all state and local 
electrical codes. All wiring shall test free from all grounds and shorts. 

B. Velcro straps shall be used for bundling wires.  Wires shall be bundled loosely.  Permanent 
cable ties are not acceptable. 

C. Wiring  system shall consist of the following: 

1. Accessories and Appurtenances 

2. Cable Management Devices 

3. Fiber Optic Cable and Terminators (as indicated on drawings) 

4. Copper and Fiber Patch cables 

5. Remote Jacks 

6. Termination/Patch Panels 
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7. Twisted Pair Data Cables 

8. Pre-Terminated A/V cables, connectors and faceplates. 

9. The Cable Infrastructure Project requires a structured cabling system, or equivalent 
single-manufacturer solution.  The Category 6 portion of the cabling system shall 
comply with the link and channel performance requirements of ANSI/TIA/EIA 568-
B.2-1 “Performance Specifications for 4-pair 100 Ohm Category 6 Cabling”.  The 
cabling system shall be backed by a 15-Year System Warranty.   

10. The work includes the provision for a complete and operable Local Area Network 
Building Data System consisting of active and non-active components.  The cabling 
system and all wiring components shall meet and comprise an EIA/TIA Category 6 
Enhanced Wiring System.  With master and remote data equipment the completed 
system shall provide 1Gbs Fiber Optic Fast Ethernet communications backbone 
support to the edge switches and Ethernet 1000 BASE-T to the workstation data jacks.  
The system shall provide such services as computer networking, data transmission, 
graphics and other multi-media offerings. 

11. Provide one home run cable from each data/voice jack to appropriate wiring closet. 

12. Cable length of home run cable shall not exceed 90 meters. 

13. All Modular jack panels shall be wired to EIA/TIA 568B 

2.03 HORIZONTAL CABLES 

A. Category 6 100 ohm UTP Voice, Data, Wireless and Security cables shall each have a 
distinctive color.  Submit for approval from design team. 

1. Hubbell C6SPxx 

2. Hubbell C6RPxx 

3. Hitachi 30025-8 

4. Hitachi 30024-8 

5. Or approved equal from  

a. Mohawk 

b. Belden 

c. Berk-Tek 

d. Systimax 

2.04 BACKBONE CABLES 

A. Multi-pair Cat 5e Riser Cables 

1. Hitachi 

2. Or approved equal from  

a. Mohawk 

b. Belden 

c. Berk-Tek 
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B. Multi-Mode Fiber Optic Cables 

1. Hubbell HFC1012P3 

2. Hitachi 60522-12 

3. Or approved equal from 

a. Corning 

b. Berk-Tek 

2.05 TERMINATION FIELDS 

A. Category 6 48-Port Patch Panels.  Patch panels shall be segregated for POE switches and 
non-POE switches. 

1. Provide 15% spare capacity 

2. Hubbell P6E48U 

3. Hubbell PCBLMGT Rear Cable Manager 

4. Or approved equal from  

a. Ortronics 

b. Panduit 

c. Systimax 

B. Fiber Enclosure 

1. Hubbell 2U FCR350SP36R  

2. Hubbell 2U FCR350SP54R 

3. Hubbell 3U FCR525SPR 

4. Hubbell 4U FCR700SP 

5. Or approved equal from  

a. Ortronics 

b. Panduit 

c. Systimax 

C. Fiber Adaptor Panels 

1. Hubbell FSPLCDM6AQ 

2. Hubbell FSPLCQM6AQ 

3. Hubbell FSPLCDS6 

4. Hubbell FSPLCQS3 

5. Or approved equal from  

a. Ortronics 

b. Panduit 
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c. Systimax 

D. Fiber Connector 

1. Hubbell FCLC900K50GM12 50/125um OM3 Aqua 

2. Hubbell FCLC900K50GM12 9/125 UPC 

3. Or approved equal from 

a. Ortronics 

b. Panduit 

c. Systimax 

E. 110 Blocks 

1. Hubbell 110BLK50FTK5 

2. Hubbell 110BLK100FTK5 

3. Hubbell 110BLK300FTK5 

4. Or approved equal from 

a. Ortronics 

b. Panduit 

c. Systimax 

2.06 OUTLETS 

A. Category 6 Voice, Data, Wireless and Security Jacks  

1. Jack shall have distinctive colors from each other and should match the associated 
cable color. 

2. Hubbell HXJ6xx (replace xx with specified colors) 

3. Or approved equal from 

a. Ortronics 

b. Panduit 

c. Systimax 

B. Faceplates 

1. Faceplates must be coordinated with A/V outlets. 

2. Hubbell IFP11xx 

3. Hubbell IFP12xx 

4. Hubbell IFP13xx 

5. Hubbell IFP14xx 

6. Hubbell IFP16xx 

7. Hubbell IFP26xx 
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8. Hubbell IFP29xx 

9. Hubbell IFP212xx 

10. Or approved equal from  

a. Ortronics 

b. Panduit 

c. Systimax 

2.07 PATCH CORDS 

A. Copper Patch Cords 

1. Hubbell HC6xx03 

2. Hubbell HC6xx05 

3. Hubbell HC6xx07 

4. Hubbell HC6xx010 

5. Hubbell HC6xx15 

6. Hubbell HC6xx20 

7. Hubbell HC6xx25 

8. Or approved equal from 

a. Mohawk 

b. Ortronics 

c. Panduit 

d. Systimax 

B. Fiber Patch Cords 

1. Hubbell DFPCSCSCExMM 

2. Or approved equal from 

a. Mohawk 

b. Ortronics 

c. Panduit 

d. Systimax 

2.08 LAN ELECTRONICS 

A. 48 Port POE Switch 

1. Cisco 2960 48-Port 10/100/1000 4 SFP POE 740W 

B. WAPS 

1. The WAPs should be from the same manufacturer as other units in the building 
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2. Basis of Design is Meru 802.11n 

2.09  

2.010 COAXIAL CABLE AND EQUIPMENT 

A. RG-11 Quad Shield Plenum Trunk Cable 

B. RG-6 Quad Shield Plenum Drop Cable 

C. Blonder Tongue 850 MHZ Bi-Directional Amplifiers 

D. Blonder Tongue SRT Taps 

E. Blonder Tongue SXRS Splitters 

F. Blonder Tongue Diplex Filters 

G. Associated F connectors 

2.011 CLASSROOM A/V CABLING AND FACEPLATES 

A. Rapid Run Multi-Format Runner 

1. Or approved equal factory terminated style runner cable 

B. Classroom A/V Harness 

1. The instructor’s input location and the display device output location shall include the 
following cables. (see T series drawings for exact cable types and connections) 

a. Rapid Run Multi format runner cables. 

b. Rapid Run Composite Stereo Audio (See drawings for types) 

i. RCA style factory terminated connectors 

ii. 3.5 MM Stereo terminated connectors 

c. Rapid Run Composite Video (See drawings for types) 

i. RCA style factory terminated connectors  

d. Rapid Run VGA (see drawings for types) 

i. HD-15 Pin Video factory terminated connectors  

e. Rapid Run HDMI (see drawings for types) 

i. Active and Passive plates with factory terminated connectors 

f. Cables to To Go USB 

i. USB Decora Transmitter via twisted pair cable 

ii. USB Dongle Receiver via twisted pair cable. 

C. Classroom Sound Equipment (Listen Technologies Listen Point) 

1. ListenPoint Advanced Control Unit 

2. ListenPoint Powered Room Module 
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3. ListenPoint Microphone/Media Interface Kit  

4. ListenPoint LPT-A104 Ceiling Speakers 

5. ListenPoint Audio Cable Kit 

6. Cable 

a. Speaker Cable: 

i. Class 2 or better plenum rated. (16 AWG Plenum) 

b. Infrared Cable 

i. Plenum rated Cat 5e or Cat6 UTP 

7. Or approved equal from 

a. Rauland Class 

b. Or approved Equal 

D. Classroom A/V Equipment 

1. Smart Technologies 885ix Electronic Whiteboard with Integrated Projectors 

2. Smart Technologies 60wi Interactive Projector 

2.012 INTERCOM/CLOCK EQUIPMENT 

A. Acceptable manufacturers 

1. The intercom and clock equipment shall be manufactured by a reputable manufacturer 
with a proper support and maintenance operation in place.  The equipment shall be 
compatible with the equipment currently in place at the facility. 

a. Bogen 

b. Rauland 

c. Simplex 

d. Or approved equals. 

B. Power Amplifiers 

1. 60-Watt Amplifier 

2. 125-Watt Amplifier 

3. 250-Watt Amplifier 

C. Intercom System Speakers 

1. Clock/Speaker Combo similar to Rauland 2520 

2. Ceiling Speakers: CSD2X2 Drop-In Ceiling Speakers 

3. Wall Speakers: MB8TSQ/SL Metal Box Speakers 

4. Ceiling Speakers: CSD2X2 Drop-In Ceiling Speakers 

5. Wall Speakers: MB8TSQ/SL Metal Box Speakers 
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6. FMH15T mounted in BBSM6 surface-mounted vandal-resistant enclosure/BBFM6 
flush-mounted vandal-resistant enclosure with FMHAR8 adapter ring and SGHD8 
heavy duty grille 

7. KFLDS30T Wide Dispersion Reentrant Horn Loudspeakers 

D. Clocks 

1. Clocks shall be similar to existing clocks at the facility 

E. Telephone Handsets 

1. Telephone handsets shall be WIN 20 button LCD handsets or approved manufacturer. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions: Examine conditions under which telecommunications cabling 
and equipment and related components are to be installed in coordination with Installer of 
materials and components specified in this Section and notify affected Prime Contractors 
and Design consultant in writing of any conditions detrimental to proper and timely 
installation.  Do not proceed with installation until unsatisfactory conditions have been 
corrected to ensure a safe and timely installation. 

1. When Installer confirms conditions as acceptable to ensure proper and timely 
installation and to ensure requirements for applicable warranty or guarantee can be 
satisfied, submit to Design consultant written confirmation from applicable Installer.  
Failure to submit written confirmation and subsequent installation will be assumed to 
indicate conditions are acceptable to Installer. 

2. Visit Site to identify and become familiar with existing field conditions and specific 
requirements of each Site. 

3. Verify all dimensions in field and confirm condition of existing hardware to be 
utilized. 

4. Confirm space requirements and physical confines of all work areas to ensure that all 
materials can be installed in indicated spaces. 

5. Confirm all outlet locations and cable pathways and advise Design consultant in 
writing of any discrepancies or issues in Design described in Contract Documents. 

3.02 PREPARATION 

A. Protection: Provide adequate protection of equipment and hardware before and after 
installation. 

B. Existing Communications Services: Ensure all telecommunications systems and equipment 
(voice, video, wireless, data and  security) remain operational throughout the project. 

1. Identify any additional telecommunications outlets, circuits, and wiring at the site not 
shown on T-Drawings and interfering with installation of specified equipment. 

2. Contact local telephone, network and CATV companies to identify all circuits 
providing existing services. 

3. Remove all accessible portions of abandoned communications cabling per NEC 
800.52.  Tag all communications cabling not terminated at both ends but retained for 
future use. 
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3.03 INSTALLATION 

A. Provide and install all components necessary to install complete telecommunications 
cabling and equipment systems, including (but is not limited to) connectors, patch cables, 
terminators, etc… 

1. Cable runs shall be continuous and unbroken from end to end.  Splicing of any 
Telephone, LAN, or coaxial video distribution cable is prohibited.  Horizontal cabling 
for LAN and telephone shall end in rack-mounted patch panels. 

2. Secure all horizontal cables within ceiling cavities to building structural elements 

3. Loosely bundle all cables and support from structure at unequal intervals from 5 to 6 
feet with spring steel fasteners and cable clip rated for use with high performance 
cables where cable tray or other support structure has not been provided as indicated 
on Drawings.  All mounting clips shall be seismic type as per BOCA.   

4. Do not violate manufacturer’s recommended loadings.  Leave 30% capacity for future 
use of pathway. 

5. Verify all horizontal cable run lengths prior to installation.  Re-distribute horizontal 
cabling to maintain distance requirements and maintain pathway route accessibility. 

6. Do not support cables from ceiling grid T-Bars, grid wire supports or bridle rings.  Do 
not allow cables to touch ceiling grid. 

7. Do not secure cables with permanent cable ties.  Velcro straps must be used.  Do not 
tighten cable bundles in such a way as to cause jacket deformation or damage.  Cables 
shall not be cinched together tightly. 

8. Provide a 10-foot service loop in all fiber optical cables to permit future cable splice 
and repair at all building entrance points and termination points. 

9. Place cables in compliance with TIA/EIA-568.B standards and BICSI recommended 
methods. 

10. Tight 90-degree bends are unacceptable, and use of plastic “cinch-type” tie-wraps are 
not permitted, in order to prevent damage to cable jacket and compromise the cable’s 
electrical or optical characteristics. 

11. Cable bundles shall be neatly routed with a service loop to provide 10 feet of slack at 
the cross-connect end and as noted in the T-drawings.  Cable bundles shall be secured 
using only black Velcro cable wraps. 

12. 10 feet of service loop shall be provided in the ceiling at each workstation.  Contractor 
shall not secure service loop in coils, but route in such a manner as to minimize EMI. 

13. Wireless outlet locations 

a. Wireless locations shown on T-series drawings shall be installed outside of a 
faceplate and include a 15’ service loop at the station end to exactly locate the 
WAP. 

b. Ceiling shall be marked and as-builts shall reflect the location of all terminated 
ends and service loops as directed by SCHOOL DISTRICT personnel. 

c. Cable shall be terminated in a female RJ-45 female jack, and left with a service 
loop as described in T-series drawings.  Cable shall be tested and documented per 
previous requirements. 
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d. After completion of wireless site survey, outlet shall be re-terminated for 
connection to Wireless Access Point. 

B. Determine allowable cable proximity to other electrical power sources of 480 Volts or less 
using TIA/EIA-569A “Cabling Pathway Standard” for UTP cable separations from sources 
of EMI: 

1. Minimum separation distance from Power Source at 480 V or less: 

   CONDITION    < 2kVA  2-5 kV           > 5 kVA 

a. Unshielded power lines or electrical 6 in.          12 in.        24 in. 

   equipment in proximity to open or  

   non-metal pathways 

b. Unshielded power lines or electrical 3 in.           6 in.         12 in. 

   equipment in proximity to open or  

   non-metal pathways 

c. Power lines enclosed in a grounded  3 in.  6 in.  12 in. 

   metal conduit (or equivalent shielding)  

   in proximity to grounded metal conduit  

   pathway 

d. Transformers & Elec. Motors            40 in.             40 in.            40 in. 

e. Fluorescent Lighting                         12 in.             12 in.            12 in. 

C. Interior Fiber Optical Cable Installation Requirements 

1. Install all interior fiber optic backbone cables in 1-inch plenum-rated inner duct, 
similar to Pyramid Industries #PLM100(T) where fiber optical cable placed in cable 
tray or otherwise fully supported in accordance with manufacturer’s requirements. 

2. Install all outdoor rated communications cables not rated for plenum placement in 
interior environments in metallic conduit, according to NEC Articles 770 and 800. 

3. Install inner duct for fiber optic cabling in all conduits, as necessary for proper support 
of cables, or where required to assure pull-in tension not exceeding manufacturer’s 
recommendations. 

4. Provide pull strings or ropes in all conduit and inner duct used for communications 
cables. 

D. Cabling System 

1. Where not provided as part of the electrical work or the data/voice/security work, the 
Contractor shall furnish and install necessary conduit, raceways, pull boxes, outlet 
boxes and cable to provide a complete system as herein specified.  All wiring shall be 
tested for continuity and freedom of all grounds and short-circuits.  All outlet boxes 
shall be as specified for other wiring devices; size as required by equipment 
manufacturer. 

2. Cables shall be installed in raceways or EMT, as detailed on the drawings and/or as 
specified, above non-accessible ceilings, where exposed, and wherever it may be 
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subject to physical damage. Where not provided as part of the electrical work or the 
data/voice work, the Contractor shall provide a raceway (conduit) from each outlet to 
above the accessible ceiling.  Otherwise, cable shall be installed above accessible 
suspended tile ceilings and attached to building structure with approved bridle rings or 
J-hooks, cable is not permitted to rest on ceiling.  The cable routes used shall avoid 
steam lines, power wiring and other utilities that may adversely affect the system's 
performance or result in damage to the cable.  If the routes required place the cable in 
proximity to these utilities, the cable shall be suitably protected.  Under no 
circumstances shall cable be run in hangers used for pipes or electric conduits nor 
shall the cable be supported in any way by attachment to these pipes, conduits or 
ceiling hangers. 

3. During the installation work, improper bending, stretching, twisting, kinking, pinching 
or any other improper handling must not deform the cable.  All cable runs shall 
contain "S" loops or other means to accommodate expansion and contraction.  Coaxial 
cables shall not bend at any point of installation to a radius of less than ten times the 
diameter of the cable or less than the value recommended by the cable manufacturer.  
Cable connected to electronic equipment in the system shall be tagged to show its 
function and the location of its other end.  All labels shall be of durable material and 
securely fastened to the cable. 

4. All cables shall be fastened securely with suitable hardware so as to avoid sharp bends 
and to prevent rubbing against sharp corners and in a manner to prevent injury or 
physical distortion. 

5. Wiring for all wall-mounted equipment shall be concealed in raceway (conduit) from 
outlet to above removable ceilings, unless noted otherwise. 

6. Wiring installed above removable ceilings shall be installed on bridle rings.  No 
cables shall be installed on roof or exterior of building. 

7. Infrastructure properly terminated on backboard, neatly arranged in orderly fashion 
and accurately identified.  

8. Equipment cabinet(s) anchored to wall or floor utilizing an approved method.  

9. Install all exposed cabling in surface raceway by Wiremold, Hubbell or Panduit where 
in-wall conduit has not been provided.  Follow all manufacturers’ guidelines 
requirements regarding bending radius and slack.  All bends, offsets and fittings shall 
be appropriately sized to provide 30% capacity after installation.  

E. Install all cable in accordance with National, state and local codes and TIA/EIA Standards, 
and BICSI methods. 

1. Follow manufacturer’s guidelines and requirements for all cable termination. 

2. Install and connect #6 AWG to bond all equipment racks, conduits and cable trays to 
busbar in each telecom room.  Each telecom room shall be interconnected to TER 
with #3 AWG bonding backbone to TMGB per Telecommunications Grounding 
Diagram.  It shall be left to licensed electrician to interconnect TMGB with lowest 
point of building ground.  Contractor shall verify TMGB has been bonded to building 
ground before declaring completion. 

F. Permanently identify all system components following TIA/EIA-606A “Administration 
Standard for Commercial Telecommunications Infrastructure” with identification format: 
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1. Identification: Provide permanent identification labels for outlets, faceplates, patch 
panels, access panels and entrance facilities. 

2. Each individual cable shall be labeled on both ends of cable terminations regardless of 
cable intended use.  Labels must be machine printed with permanent black ink on 
laminated white label material.  Contractors must check with appropriate school 
district personnel for appropriate labeling scheme.  The intended format and labeling 
material must be approved by school district Technology Department before labeling 
begins. 

3.04 TESTING 

A. Backbone and  Horizontal Cabling 

1. Upon completion of work, all parts of the telecommunications installation shall be 
tested by the Telecommunications Contractor and demonstrated free of any defects.  
Preliminary testing will be permitted but shall not be accepted in lieu of obtaining 
final test results.  Final test results shall be accomplished by the use of proper test 
equipment for the system being tested.   

2. Test results shall be submitted to design consultant for review and approval.  Provide 
in electronic format. 

3. Re-terminate and re-test any cables or pairs of cables failing end-to-end testing 
requirements.  Replace any faulty cables/pairs or termination devices.  Remove all 
defective cables completely from pathways. 

B. Audio Visual Harness and Cables 

1. The contractor shall test all cables included in the harness for proper signal 
transmission based on manufacturer standards.   

2. The contractor shall record remove any cable that does not meet manufacturer 
standards and replace it with a correctly functioning cable.   

3. The contractor shall demonstrate that the installed cables meet manufacturer standards 
for signal transmission prior to the job being considered complete. 

4. All cables shall be properly identified and labeled. 

C. A/V Equipment 

1. Equipment shall be fully connected and active 

2. Equipment shall be demonstrated to function as the manufacturer intends. 

D. Intercom and Clock Equipment 

1. Equipment shall be fully connected and active 

2. Cables shall be tested and be shown to be free from defect. 

3. System levels and signals shall be demonstrated to function as the manufacturer 
intends. 

3.05 AS-BUILTS 

A. Accurate as-built drawings shall be provided in electronic and hard copy format by the 
installing contractor for review and approval by the design team and owner. 
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1. Drawings shall accurately show and describe all cable routing, labeling, terminations, 
cross-connects and equipment location in redline format. 

2. 3 copies of electronic (CAD) drawings shall be distributed on appropriate media: 1 to 
construction management, 1 to designers and 1 to the school district. 

3. 3 hard copies of CAD drawings shall be plotted on full size sheets and test results of 
every installed cable have been given to the construction management for appropriate 
distribution. 

3.06 ACCEPTANCE 

A. Contractors work shall be considered complete after the following conditions have been 
met: 

1. As-builts have been approved. 

2. Cable installation is complete and all cable runs have been tested and documented to 
be installed according to specifications and drawings. 

3. A school district technology representative has successfully tested the “LIVE” system. 

4. All punch list items have been reconciled. 

5. All disturbed ceiling panels, firestopping materials, covers, etc. have been properly 
reinstalled. 

6. All materials and trash have been removed from the site. 

7. A 1-Year Installers warranty has been given to a school district Technology 
representative. 

8. Submit Manufacturers Extended Warranty Application. 

END OF SECTION 
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SECTION 28 0500 
 

COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY 
 
PART 1 GENERAL 

1.01 RELATED DOCUMENTS 
   

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.02 SUMMARY 
 

A. Section Includes: 
 

1. Sleeves for raceways and cables. 
 

2. Grout. 
 

3. Common electronic safety and security installation requirements. 
 

B. Provide all labor, materials, equipment, and services necessary for and incidental to the 
complete installation and operation of all electrical work. 
 

C. Unless otherwise specified, all submissions shall be made to, and acceptances and approvals 
made by the Architect and the Engineer. 
 

D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and 
accessories are not necessarily shown.  Furnish and install all such items as may be required to 
fit the work to the conditions encountered.  Arrange conduits, equipment, and other work 
generally as shown on the Contract Drawings, providing proper clearance and access.  Where 
departures are proposed because of field conditions or other causes, prepare and submit detailed 
shop drawings for approval in accordance with Article “Submittals” specified below.  The right 
is reserved to make reasonable changes in location of equipment, boxes, conduit/wiring, and 
devices, up to the time of rough-in or fabrication. 
 

E. Conform to the requirements of all rules, regulations and codes of local, state and federal 
authorities having jurisdiction. 
 

F. Coordinate the work under Division 28 with the work of all other construction trades. 
 

G. Be responsible for all construction means, methods, techniques, procedures, and phasing 
sequences used in the work.  Furnish all tools, equipment and materials necessary to properly 
perform the work in first class, substantial, and workmanlike manner, in accordance with the 
full intent and meaning of the Contract Documents. 
 

H. Arrange conduit, wiring, equipment, and other work generally as shown, providing proper 
clearances and access.  Carefully examine all Contract Drawings and fit the work in each 
location without substantial alteration.  Where departures are proposed because of field 
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conditions or other causes, prepare and submit detailed shop drawings for approval in 
accordance with Article “Submittals” as hereinafter specified.  The right is reserved to make 
reasonable changes in location of equipment, conduit and wiring up to the time of rough-in or 
fabrication. 
 

1.03 PERMITS AND FEES 
 

A. Obtain all permits and pay taxes, fees and other costs in connection with the work.  File 
necessary plans, prepare documents, give proper notices and obtain necessary approvals.  
Deliver inspection and approval certificates to Owner prior to final acceptance of the work. 
 

B. Permits and fees shall comply with Division 01 Section, General Requirements. 
 

C. Notify Inspection Authorities to schedule inspections of work.   
 

D. Notify Architect and Engineer in advance of scheduled inspections.   
 

E. An electrical foreman, superintendent or other supervisor shall be in attendance for all 
scheduled inspections 
 

1.04 EXAMINATION OF SITE 
 

A. Examine the site, determine all conditions and circumstances under which the work must be 
done, and make all necessary allowances for same.  No additional cost to the Owner will be 
permitted for Contractor’s failure to do so. 
 

B. Examine and verify specific conditions described in individual Specifications sections. 
 

C. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 
 

1.05 INTERPRETATION OF DOCUMENTS 
 

A. Any discrepancies between Drawings, Specifications, Drawings and Specifications, or within 
Drawings and Specifications shall be promptly brought to the attention of the Owner during the 
bidding period.  No allowance shall subsequently be made  by reason of  failure to have brought 
said discrepancies to the attention of the Owner during the bidding period or of any error on the 
Bidder’s part.  
 

B. The locations of products shown on Drawings are approximate.  Place the devices to eliminate 
all interference with above-ceiling ducts, piping, etc.  Where any doubt exists, the exact location 
shall be determined by the Owner.   
 

C. All general trades and existing conditions shall be checked before installing any outlets, power 
wiring, etc.   
 

D. Equipment sizes shown on the Drawings are estimated.  Before installing any wire or conduit, 
obtain the exact equipment requirements and install wire, conduit, or other item of the correct 
size for the equipment actually installed.  However, wire and conduit sizes shown on the 
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Drawings shall be taken as a minimum and shall not be reduced without written approval from 
the Owner.    
 

E. Where variances occur between the Drawings and Specifications or within either document 
itself, the item or arrangement of better quality, greater quality, or higher cost shall be included 
in the Contract Price.  The Engineer will decide on the item and manner in which the work shall 
be installed.  
 

F. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions, and 
accessories are not necessarily shown.  Furnish and install all such items as may be required to 
fit the work to the conditions encountered.  Arrange conduits, equipment, and other work 
generally as shown on the Contract Drawings, providing proper clearance and access.  Where 
departures are proposed because of field conditions or other causes, prepare and submit detailed 
Shop Drawings for approval in accordance with Article “Submittals” as herein after specified.  
The right is reserved to make reasonable changes in location of equipment, conduit/wiring, and 
devices, up to the time of rough-in or fabrication.   
 

G. Work not specifically outlined, but reasonably incidental to the completion of the work, shall be 
included without additional compensation from the Architect, Engineer, and Owner. 
 

H. Perform the work in a first-class, substantial and workmanlike manner.  Any materials installed 
which do not present an orderly and neat workmanlike appearance shall be removed and 
replaced when so directed by the Engineer, at the Contractor’s expense. 
 

I. The complete set of Architectural, Civil, Structural, Technology, Mechanical, and Electrical 
Drawings and Specifications apply to this work.  The successful Bidder shall familiarize 
himself with all other related documents. 
 

1.06 MATERIALS AND EQUIPMENT 
 

A. Materials and equipment installed as a permanent part of the project shall be new, unless 
otherwise indicated or specified, and of the specified type and quality. 
 

B. Where material or equipment is identified by proprietary name, model number and/or 
manufacturer, furnish named item, or its equal, subject to approval by Engineer.  Substituted 
items shall be equal or better in quality and performance and must be suitable for available 
space, required arrangement, and application.  Submit all data necessary to determine suitability 
of substituted items, for approval. 
 

C. The suitability of named item only has been verified.  Where more than one item is named, only 
the first named item has been verified as suitable.  Substituted items, including items other than 
first named shall be equal or better in quality and performance to that of specified items, and 
must be suitable for available space, required arrangement and application.  Contractor, by 
providing other than the first named manufacturer, assumes responsibility for all necessary 
adjustments and modifications necessary for a satisfactory installation. Adjustments and 
modifications shall include but not be limited to electrical, structural, support, and architectural 
work. 
 

D. Substitution will not be permitted for specified items of material or equipment where noted. 
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E. All items of equipment furnished shall have a service record of at least five (5) years. 
 

1.07 ELECTRONIC SAFETY AND SECURITY WORK UNDER OTHER DIVISIONS 

A. Architectural Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under 
Architectural divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

 
3. Architectural Equipment refers to, but is not limited to the following: 

 
a. Cabinets, Casework and Countertops 

 
1) Do not install devices, etc. behind casework, cabinets, etc. 
2) Coordinate device above locations countertops with approved casework 

shop drawings to avoid conflicts with casework. 
 

b. Glazing Systems 
 

1) Includes but is not limited to commercial storefront, windows, etc. 
2) Do not install fire alarm initiating and notification appliances on glazing 

systems wherever possible.  Where devices must be installed on glazing 
systems, indicate the same on fire alarm system shop drawings and obtain 
the permission of the Architect. 

B. HVAC Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under HVAC 
divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. In general, control and interlock equipment (including, but not limited to wiring, conduit, 
transformers, relays, contacts, etc.) for HVAC equipment and systems is furnished under 
Division 23.  Division 28 shall install and connect all equipment as necessary. 

 
3. HVAC equipment refers to, but is not limited to the following: 

 
a. Heat Pumps 
b. Outside Air Units 

 
1.08 FIRE SAFE MATERIALS 

 
A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA and ASTM 

standards for fire safety with smoke and fire hazard rating not exceeding flame spread of 25 and 
smoke developed of 50. 
 

1.9 REFERENCED STANDARDS, CODES AND SPECIFICATIONS 
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A. Specifications, Codes and Standards listed below are included as part of this Specification, 

latest edition: 
 
1. ADA  - Americans with Disabilities Act 

 
2. ANSI   -  American National Standards Institute 

 
3. ASTM  -  American Society for Testing and Materials 

 
4. CSA  -  Canadian Standards Association 

 
5. DNREC - Delaware Department of Natural Resources and Environmental Control 

 
6. EPA  - Environmental Protection Agency 

 
7. FM   - Factory Mutual 

 
8. IBC  - International Building Code 

 
9. IEEE  -  Institute of Electrical and Electronics Engineers 

 
10. NEC  -  National Electrical Code 

 
11. NECA  - National Electrical Contractors Association 

 
12. NEMA  -  National Electrical Manufacturers Association 

 
13. NFPA  -  National Fire Protection Association 

 
14. OSHA  -  Occupational Safety and Health Act 

 
15. UL   -  Underwriters' Laboratories 
 

B. Electrical construction materials shall, where a listing is normal for the particular class of 
material, be listed in Electrical Construction Materials List of the Underwriters' Laboratories, 
Inc. (U.L.) and shall bear the listing label.  Electrical equipment shall, where a listing is normal 
for the particular class of equipment, be listed in the Electrical Appliance and Utilization 
Equipment List of the Underwriters' Laboratories, Inc. (U.L.) and shall bear the listing label. 
Materials and equipment listed and labeled as "approved for the purpose" by other nationally 
recognized testing laboratory, inspection agency or approved organization (such as E.T.L. or 
Factory Mutual) shall be acceptable. 
 

1.10 SUBMITTALS 
 

A. Product Data:  Include complete descriptive product data for items specified in Part 2 of this 
Section. 
 

1.11 SUBMITTAL PROCEDURES 
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A. Refer to Division 01, Section “Submittal Procedures” for requirements in addition to those 
indicated herein. 
 

B. Equipment, materials, installation, workmanship and arrangement of work are subject to review 
and acceptance.  No substitution will be permitted after acceptance of equipment or materials 
except where such substitution is considered by the Architect, and/or Engineer, to be in the best 
interest of the Owner. 
 

C. After acceptance of Material and Equipment List, submit six (6) copies, or more as required 
under the General Conditions, of  complete descriptive data for all items as outlined below. 
 

D. Electronic submittals shall be prepared as a Portable Document Format (PDF) file and shall 
include as page 1 the Contractor’s stamp, followed by the submittal contents.  Submittal form 
shall identify the Project, Contractor, Subcontractor or Supplier, and pertinent Contract 
Document references. 

 
E. Submittals shall consist of specifications, product data sheets, manufacturer’s catalog cuts, 

dimensional shop drawings, wiring diagrams, installation instructions, samples, and any other 
information necessary to indicate complete compliance with Contract Documents. 
   

F. Submittals shall include, but not be limited to, the following information:  size, type, functional 
characteristics, compliance with standards in Division 26, required service access which shall be 
suitable for intended location and use, electrical service connections and requirements, and 
deviations from Contract Document requirements.  
 

G. Identify submittals, indicating intended application, location and service of submitted items.  
Refer to Specification sections or paragraphs and Drawings where applicable.   

H. Clearly indicate exact type, model number, style, size, operating characteristics, ratings, options 
and special features of proposed item specifically for application to this project.  Submittals of a 
general nature will not be acceptable.   

I. Submit actual operating conditions or characteristics for all equipment where required 
capacities are indicated.  Factory order forms showing only required capacities will not be 
acceptable.  Call attention, in writing, to deviation from contract requirements. 
 

J. Thoroughly review and stamp all submittals to indicate compliance with contract requirements 
prior to submission.  Coordinate installation requirements and all electrical requirements for 
equipment submitted.  The Contractor shall be responsible for correctness of all submittals. 
 

K. Submittals will be reviewed for general compliance with design concept in accordance with 
Contract Documents, but dimensions, quantities, or other details will not be verified. 

 
L. For any submittal requiring more than two (2) reviews by the Engineer (including those caused 

by a change in subcontractor or supplier) the Owner will withhold Contractor's funds by a 
change order to the contract to cover the cost of additional reviews.  One review is counted for 
each action including rejection or return of any reason. 

M. For substituted items, clearly list on the first page of the submittal all differences between the 
specified item and the proposed item.  The Contractor shall be responsible for corrective action 
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and maintaining the Specification requirements if differences have not been clearly indicated in 
the submittal. 
 

N. Acceptance will not constitute waiver of contract requirements unless deviations are specifically 
indicated and clearly noted. Use only final or corrected submittals and data prior to fabrication 
and/or installation. 

 
O. Every submittal including, but not limited to the list below, shall be forwarded with its own 

transmittal as a separate, distinct submittal.  Identify all submittals by the name of the 
item/system and the applicable Specification Section and/or Drawing number.  Grouping of 
items/systems that are not related shall be unacceptable. 

Items and Systems 
 

1. Conduit and Raceways 
 

2. Fire Alarm System Components 
a. Alphanumeric Annunciator Panel(s) 
b. Fire Alarm Control Panel 
c. Annunciator Panel 
d. Line Extenders 
e. NAC Panels 
f. Notification Devices (Pull Stations, Smoke Detectors, Heat Detectors, etc.) 
g. Signaling Devices (Horns, Strobes, Speaker Strobes, etc.) 
h. Wire and Cable 
 

3. Firestopping Materials 
 

4. Hangers and Supports 
 

5. Identification Products 
 

6. Operation and Maintenance Manuals 
 

7. Record Drawings 
 

8. System Labeling Schedules 
 

9. Tests and Reports 
 

10. Wiring Diagrams 
 

P. Submit for approval any other submittals as required by the Architect, Engineer, or Owner.  No 
item listed above shall be delivered to the site, or installed, until approved.  After the proposed 
materials have been approved, no substitution will be permitted except where approved by the 
Engineer.  
 

1.12 SHOP DRAWINGS 
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A. Prepare and submit Shop Drawings for all electrical equipment, specially fabricated items, 
modifications to standard items, specially designed systems where detailed design is not shown 
on the Contract Drawings, or where the proposed installation differs from that shown on 
Contract Drawings. 
 

B. Shop drawings shall include identification of products being installed, compliance with 
specified standards, notation of coordination requirements, notation of dimensions verified by 
field measurement, etc. Do not base shop drawings on reproductions of the Contract Documents 
or standard printed data.  
 

C. Submit shop drawings concurrent with product data.  Shop drawings received without 
associated product data will be returned without review. 

 
D. Submit for approval schematic diagrams of each electrical system installed in the building, 

including but not limited to Riser Diagrams and Schematic Wiring Diagrams for the following 
systems: 

 
1. Fire Alarm System 

 
E. Shop Drawing diagrams shall indicate device location, service, type, make, model number and 

the identification number of each device in the particular system.  Following approval by all 
authorities, the diagrams shall be inserted into the O&M Manual specified herein.  
  

F. Submit for approval any other shop drawings as required by the Architect, Engineer, or Owner.  
No item listed above shall be delivered to the site, or installed, until approved.  After the 
proposed materials have been approved, no substitution will be permitted except where 
approved by the Engineer.  
 

G. For any shop drawing requiring more than two (2) reviews by the Engineer (including those 
caused by a change in subcontractor or supplier) the Owner will withhold Contractor's funds by 
a change order to the contract to cover the cost of additional reviews.  One review is counted for 
each action including rejection or return for any reason. 

 
Refer to individual Specification Sections and Contract Drawings for additional shop drawing 
requirements. 
 

1.13 DEFINITIONS 
 

A. Approve:  To permit use of material, equipment or methods conditional upon compliance with 
contract documents requirements. 
  

B. Building Line: Exterior wall of building. 
 

C. Child Care Facility:  A building or structure, or portion thereof for educational, supervisory, or 
personal services for more than four children seven years old or younger.  
 

D. Concealed:  Hidden from sight in chases, formed spaces, shafts, hung ceilings, or embedded in 
construction or in crawl space or attic. 
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E. Conduits include conduit, all fittings, identification, and other accessories relative to such 
conduit. 
 

F. Contractor: The Electrical Contractor and any of his subcontractors, vendors, suppliers, or 
fabricators. 
 

G. EPDM:  Ethylene-propylene-diene terpolymer rubber 
 

H. Exposed: Not installed underground or concealed as defined above. 
 

I. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred  spaces,  
pipe and duct shafts, unheated spaces immediately below roof,  spaces above ceiling, 
unexcavated spaces, crawl spaces, and tunnels. 

 
J. Furnish and install or provide:  To supply, erect, install, and connect to complete for readiness 

for regular operation, the particular work referred to. 
 

K. Location, Damp:  Locations protected from water and not subject to saturation with water or 
other liquids, but subject to moderate degrees of moisture.  Examples of such locations include 
interior locations such as basements, crawlspaces, attics, cold-storage rooms, etc… 

 
L. Location, Dry:  A location not normally subject to dampness or wetness.  A dry location may 

temporarily be subject to dampness or wetness during building construction. 
 

M. Location, Wet:  Locations subject to saturation with water or other liquids, locations exposed to 
weather, and installations underground or in concrete slabs or masonry in direct contact with the 
Earth.  Examples of such locations include all exterior locations (including those under 
canopies, roofed open porches, etc…)  commercial kitchens, and vehicle washing areas. 

 
N. NBR:  Acrylonitrile-butadiene rubber. 

 
O. Review:   Limited observation or checking to ascertain general conformance with design 

concept of the work and with information given in contract documents.  Such action does not 
constitute a waiver or alteration of the contract requirements. 
 

1.14 RECORD DRAWINGS 
 

A. Upon completion of the electrical installations, the Contractor shall deliver to the Architect one 
complete set of prints of the electrical Contract Drawings which shall be legibly marked in red 
pencil to show all changes and departures of the installation as compared with the original 
design.  They shall be suitable for use in preparation of Record Drawings. 
 

B. Contractor shall incorporate all sketches, addendums, value engineering, change orders, etc., 
into record drawings prior to delivering the same to the Architect. 
 

1.15 WARRANTY 
 

A. Contractor's attention is directed to warranty obligations contained in the General Conditions. 
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B. The above shall not in any way void or abrogate equipment manufacturer's guarantee or 
warranty.  Certificates of equipment manufacturer’s warranties shall be included in the 
operations and maintenance manuals. 
 

C. The Contractor guarantees for a two (2) year period from the time of final acceptance by the 
Owner: 

 
1. That the work contains no faulty or imperfect material or equipment or any imperfect, 

careless, or unskilled workmanship. 
 

2. That all work, equipment, machines, devices, etc. shall be adequate for the use to which 
they are intended, and shall operate with ordinary care and attention in a satisfactory and 
efficient manner. 
 

3. That the Contractor will re-execute, correct, repair, or remove and replace with proper 
work, without cost to the Owner, any work found to be deficient.  The Contractor shall 
also make good all damages caused to their work or materials in the process of 
complying with this section. 
 

4. That the entire work shall be water-tight and leak-proof. 
 

1.16 OPERATION AND MAINTENANCE MANUALS 
 

A. The Contractor shall have prepared six (6) copies of the Operation and Maintenance Manual 
and deliver these copies of the manual to the Owner.  The manual shall be as specified herein.  
The manual must be approved and will not be accepted as final until so stamped. 
 

B. The manual shall be bound in a three-ring loose-leaf binder similar to National No. 3881 with 
the following title lettered on the front:  Operation and Maintenance Manual – Central Middle 
School Renovation – Fire Alarm.  No sheets larger than 8-1/2 inches x 11 inches shall be used, 
except sheets that are neatly folded to 8-1/2 inches x 11 inches and used as a pull-out.  Provide 
divider tabs and table of contents for organizing and separating information. 
 

C. Provide the following data in the manual: 
 

1. As first entry, an approved letter indicating the starting/ending time of Contractor’s 
warranty period. 
 

2. Maintenance operation and lubrication instructions on each piece of equipment furnished. 
 

3. Complete catalog data on each piece of electrical equipment furnished including 
approved Shop Drawing/Submittal with Engineer’s Comments (if any). 
 

4. Manufacturer's extended limited warranties on equipment.  
 

5. Provide sales and authorized service representatives names, address, and phone numbers 
of all equipment and subcontractors. 
 

6. Provide supplier and subcontractor’s names, address, and phone number. 
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY 28 0500 - 12

7. Catalog data of all equipment, starters, etc. shall include wiring diagrams, parts list and 
assembly drawing. 
 

8. Access panel charts with index illustrating the location and purpose of access panels. 
 

9. Approved Inspection Certificates. 
 

10. Start-up reports for equipment. 
 

D. Submit Operation and Maintenance Manual prior to anticipated date of Substantial Completion 
for Engineer review and approval.  Substantial Completion requires that Operation and 
Maintenance Manuals be reviewed and approved. 
 

E. Deliver all instruction materials to the Owner prior to the formal instruction period.  
 

F. Upon completion of all work, thoroughly instruct the Owner's representatives in the proper 
operation and maintenance of all electrical equipment and systems.  
 

G. Instructions shall be done only after completed systems have been put into operation and tested 
for proper operation and performance.   
 

H. Instructions shall be given only by experts in the equipment or system and shall include 
descriptions and demonstrations of procedures of operation, data record keeping, etc. 
 

I. Furnish the necessary technicians, skilled workers, and helpers to operate the electrical systems 
and equipment of the entire project for one (1) 8-hour day.  
 

J. Where specified in technical sections, provide longer periods required for specialized 
equipment.   
 

K. Instruct the Owner or designated personnel in operation, maintenance, lubrication, and 
adjustment of systems and equipment.   
 

L. The Operation and Maintenance Manual shall be available at the time of the instructions,  for 
use by Instructors and Owner personnel.   
 

M. Schedule the general and specialized instruction periods for a time agreed upon by the Owner 
and Engineer. 
 

PART 2 PRODUCTS 
 

2.01 SLEEVES FOR RACEWAYS AND CABLES 
 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 
 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 
 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 
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1. Minimum Metal Thickness: 

 
a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no 

side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm). 
b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches 

(1270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm), 
thickness shall be 0.138 inch (3.5 mm). 

 
2.02 GROUT 

 
A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 

aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 
 

2.03 PROTECTIVE WIRE GUARDS  

A. Provide protective wireguards over devices subject to physical damage.  All new devices 
installed in mechanical and electrical rooms and other areas subject to damage shall be provided 
with protective guards.  Protective guards shall be manufacturer's recommended product for the 
device being protected or a suitable guard as manufactured by American Time & Signal 
Company (800-328-8996), Safety Technology International (STI) (800-888-4784), or 
Institutional Systems Services Corporation (800-524-0537).  

B. Devices to be provided with protective guards include, but are not limited to, the following: 
 

1. Fire Alarm Pull Stations 
 

2. Smoke/Heat Detectors 
 

3. Fire Alarm Audio/Visual Devices (Strobe, Horn, etc…) 

C. Guards shall be fabricated from ¼-inch (9-gauge) cold-rolled steel rods, welded together with 
mounting tabs.  Guard shall be finished with a powder-based epoxy to protect against corrosion.  
Finish color shall match the finishes for the area being installed, except guards for fire alarm 
devices shall be red finish color. 

D. Protective Devices shall be considered incidental to the product installed in an area subject to 
damage as indicated on the drawings and shall be provided at no additional cost to the Owner. 

 
PART 3 EXECUTION 

 
3.01 COMMON REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY 

INSTALLATION 
 

A. Comply with NECA 1. 
 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 
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C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 
 

D. Install equipment with working space and dedicated space in strict accordance with 2011 NEC 
Article 110. 

 
E. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 

of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 
 

F. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 
 

G. Verify exact electrical requirements for each piece of equipment receiving one or more 
electrical connections, including but not limited to voltage, phase, and maximum 
fuse/overcurrent protection device rating. Provide electrical circuit of proper characteristics to 
serve provided equipment. 
 

H. Include any and all items required by the National Electrical Code and/or field conditions for 
the proper connection and installation of each piece of equipment. 
 

I. Make all connections to equipment in accordance with manufacturer’s instructions. 
 

J. Right of Way:  Give to piping systems installed at a required slope. 
 

K. Coordinate electrical work under other Divisions in accordance with Part 1 of this Section, 
Article “Electronic Safety and Security Work Under Other Divisions”. 

 
3.02 SLEEVE INSTALLATION FOR ELECTRONIC SAFETY & SECURITY PENETRATIONS 

 
A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 

penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 
 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used. 
 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 
 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 
 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 
 

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 
 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway 
or cable, unless indicated otherwise. 
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H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 
 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing. 

 
I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 

and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements of Division 07 Section "Joint Sealants.". 
 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements of Division 26 Section 
“Electrical Firestopping”. 
 

3.03 FIRESTOPPING 
 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 26 Section, "Electrical Firestopping". 
 

3.04 SUPPORTS, HANGERS AND FOUNDATIONS 
 

A. Provide supports, hangers, braces, attachments and foundations required for the work.  Support 
and set the work in a thoroughly substantial and workmanlike manner without placing strains on 
materials, equipment, or building structure, submit shop drawings for approval.  Coordinate all 
work with the requirements of the structural division. 
 

B. Supports, hangers, braces, and attachments shall be standard manufactured items or fabricated 
structural steel shapes.  All interior hangers shall be galvanized or steel with rust inhibiting 
paint.    All exterior hangers shall be constructed of stainless steel utilizing stainless steel rods, 
nuts, washers, bolts, etc.   

 
C. Refer to Division 26 Section “Hangers and Supports” for additional requirements. 

 
3.05 PROVISIONS FOR ACCESS 

 
A. The Contractor shall provide access panels and doors for all concealed equipment,  and other 

devices requiring maintenance, service, adjustment or manual operation. 
 

B. Where access doors are necessary, furnish and install manufactured painted steel door 
assemblies consisting of hinged door, key locks, and frame designed for the particular wall or 
ceiling construction.  Properly locate each door. Door sizes shall be a 12 inches x 12 inches for 
hand access, 18 inches x 18 inches for shoulder access and 24 inches x 24 inches for full body 
access where required.  Review locations and sizes with Architect prior to fabrication.   Provide 
U.L. approved and labeled access doors where installed in fire rated walls or ceilings.  Doors 
shall be Milcor Metal Access Doors as manufactured by Inland-Ryerson, Mifab, or approved 
equal. 

 
1. Acoustical or Cement Plaster:  Style B 
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2. Hard Finish Plaster:  Style K or L 
 

3. Masonry or Dry Wall:  Style M 
 

C. Where access is by means of liftout ceiling tiles or panels, mark each ceiling grid using small 
color-coded and numbered tabs.  Provide a chart or index for identification.  Place markers 
within ceiling grid not on ceiling tiles. 
 

D. Access panels, doors, etc. described herein shall be furnished under the section of Specifications 
providing the particular service and to be turned over to the pertinent trade for installation.  
Coordinate installation with installing Contractor.  All access doors shall be painted in baked 
enamel finish to match ceiling or wall finish. 
 

E. Submit shop drawings indicating the proposed location of all access panels/doors.  Access doors 
in finished spaces shall be coordinated with air devices, lighting and sprinklers to provide a neat 
and symmetrical appearance. 

 
F. Provide sufficient access and working space for repair and maintenance about all lighting and 

electrical equipment to permit ready and safe operation and maintenance of such equipment in 
accordance with OSHA 29 CFR 1910 Subpart D and 1910.303(g).  
 

3.06 PAINTING AND FINISHES 
 

A. Provide protective finishes on all materials and equipment.  Use coated or corrosion-resistant 
materials, hardware and fittings throughout the work.  Paint bare, untreated ferrous surfaces 
with rust-inhibiting paint.  All exterior components including supports, hangers, nuts, bolts, 
washers, vibration isolators, etc. shall be stainless steel. 
 

B. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other finishes. 
 

C. Provide factory-applied finishes where specified.  Unless otherwise indicated factory-applied 
paints shall be baked enamel with proper pretreatment. 
 

D. Protect all finishes and restore any finishes damaged as a result of work under Division 26 to 
their original condition. 
 

E. The preceding requirements apply to all work, whether exposed or concealed, as defined herein. 
 

F. Remove all construction marking and writing from exposed equipment, ductwork, piping and 
building surfaces.  Do not paint manufacturer's labels or tags. 
 

G. All exterior equipment and conduits shall be painted to match adjacent surface in color as 
selected by Architect, unless otherwise indicated by the Architect. 
 

H. All exposed conduit, boxes, equipment, etc. in finished spaces shall be painted.  Colors shall be 
as selected by the Architect and conform to ANSI Standards. 
 

3.07 COLOR SELECTION 
 

A. Color of finishes shall be as selected by the Architect. 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY 28 0500 - 17

 
3.8 PROTECTION OF WORK 

 
A. Protect work, material and equipment from weather and construction operations before and after 

installation.  Properly store and handle all materials and equipment. 
 

B. Cover temporary openings in conduits and equipment to prevent the entrance of water, dirt, 
debris, or other foreign matter.  Deliver conduits with factory applied end caps. 
 

C. Cover or otherwise protect all finishes. 
 

D. Replace damaged materials, devices, finishes and equipment. 
 

E. Protect stored conduits from moisture and dirt. Elevate above grade.  Do not exceed structural 
capacity of floor, where stored inside. 
 

3.9 OPERATION OF EQUIPMENT 
 

A. Clean all systems and equipment prior to initial operation for testing, or other purposes.  
Lubricate, adjust, and test all equipment in accordance with manufacturer's instructions.  Do not 
operate equipment unless all proper safety devices or controls are operational.  Provide all 
maintenance and service for equipment that is authorized for operation during construction. 
 

B. Where specified, or otherwise required, provide the services of the manufacturer's factory-
trained servicemen or technicians to start up the equipment.  Where factory start-up of 
equipment is not specified, provide field start-up by qualified technician. 
 

C. Submit factory start-up sheets or field start-ups sheets for all equipment prior to the 
commencement of testing.  
 

D. Do not use electronic safety and security systems for temporary services or during construction, 
unless approved by Owner in writing.  Refer to Division 01 Section "Temporary Facilities and 
Controls". 
 

E. Upon completion of work, clean and restore all equipment to new conditions; replace 
expendable items. 
 

3.10 TESTING AND ADJUSTMENT   
 

A. Perform all tests which are specified or required to demonstrate that the work is installed and 
operating properly.  Where formal tests are required, give proper notices and perform all 
necessary preliminary tests to assure that the work is complete and ready for final test.    
 

B. Adjust all systems, equipment and controls to operate in a safe, efficient and stable manner.  
 

C. On all circuits, 600 volts or less, provide circuits that are free from ground faults, short circuits 
and open circuits.   
 

D. Other tests of a specific nature for special equipment shall be as specified under the respective 
equipment.  
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E. Submit all test results to the Architect for approval. 

 
3.11 WALL AND FLOOR PENETRATIONS 

 
A. All penetrations of partitions, ceilings, roofs and floors under Division 26 shall be sleeved, 

sealed, and caulked as specified herein. 
 

B. All penetrations of fire rated assemblies shall be sleeved, sealed, caulked and protected to 
maintain the rating of the wall, roof, or floor.  Fire Marshal approved U.L. assemblies shall be 
utilized.  See Division 26 Section, “Electrical Firestopping”. 
 

C. Provide conduit escutcheons for all exposed conduit penetrations in finished interior spaces and 
all exposed exterior penetrations.   
 

D. Conduit sleeves: 
 

1. Galvanized steel pipe, standard weight where pipes are exposed and roofs and concrete 
and masonry walls.  On exterior walls provide anchor flange welded to perimeter. 
 

2. Twenty-two (22) gauge galvanized steel elsewhere. 
 

3.12 EQUIPMENT BY OTHERS 
 

A. This Contractor shall make all system connections required to equipment furnished and installed 
under other divisions or furnished by the Owner.  Connections shall be complete in all respects 
to render this equipment functional to its fullest intent. 
 

B. It shall be the responsibility of the supplier of the equipment to furnish complete instructions for 
connections.  Failure to do so will not relieve the Contractor of any responsibility for improper 
equipment operation. 
 

3.13 PHASING 
 

A. Refer to Architectural Specifications and Contract Drawings for any required phasing. 
 

B. Maintain building egress and traffic ways at all times.  Coordinate egress requirements with the 
State Fire Marshal, the Owner and Authorities Having Jurisdiction (AHJ). 
 

C. Provide dust barriers/partitions, penetration closures, etc, to ensure safety of building occupants 
and protection of existing surroundings. 
 

D. The Building shall remain watertight at all times. 
 

E. Refer to phasing plans for additional requirements. 
 

F. While work is in progress, except for designated short intervals during which connections are 
made, continuity of service shall be maintained to all existing systems. Interruptions shall be 
coordinated with the Owner as to time and duration.  The Contractor shall be responsible for 
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any interruptions to service and shall repair any damages to existing systems caused by his 
operations. 
 

3.14 OUTAGES 
 

A. Provide a minimum of seven (7) days’ notice to schedule outages.  The Contractor shall include 
in their bid outages and/or work in occupied areas to occur on weekends, holidays, or at night.  
Coordinate and get approval of all outages with the Owner. 
 

B. Submit Outage Request Form, attached at the end of this Section, to Owner for approval. 
 

3.15 CUTTING AND PATCHING 
 

A. Accomplish all cutting and patching necessary for the installation of work under Division 28.  
Damage resulting from this work to other work already in place, shall be repaired at 
Contractor's expense.  Where cutting is required, perform work in neat and workmanlike 
manner.  Restore disturbed work to match and blend with existing construction and finish, using 
materials compatible with the original.  Use mechanics skilled in the particular trades required. 
 

B. Do not cut structural members without approval from the Architect or Engineer. 
 

3.16 PENETRATION OF WATERPROOF CONSTRUCTION 
 

A. Coordinate the work to minimize penetration of waterproof construction, including roofs, 
exterior walls, and interior waterproof construction.  Where such penetrations are necessary, 
furnish and install all necessary curbs, sleeves, flashings, fittings and caulking to make 
penetrations absolutely watertight. 
 

3.17 CONCRETE AND MASONRY WORK 
 

A. Furnish and install concrete and masonry work for equipment foundations, supports, pads, and 
other items required under Division 28.  Perform work in accordance with requirements of 
Division 03 and other applicable Divisions of these Specifications. 
 

B. Concrete shall achieve not less than 3,000 psi compressive strength after 28 days. 
 

C. Grout shall be non-shrink, high strength mortar, free of iron of chlorides and suitable for use in 
contact with all metals, without caps or other protective finishes.  Apply in accordance with 
manufacturer's instructions and standard grouting practices. 
 

3.18 CONNECTIONS AND ALTERATIONS TO EXISTING WORK 
 

A. Unless otherwise noted on the Drawings, where existing work is removed, including hangers, to 
a point below finished floors or behind finished walls and capped, such point shall be far 
enough behind finished surfaces to allow for installation of normal thickness of required finish 
material. 
 

B. Where work specified in Division 28 connects to existing equipment, conduits,  etc., Contractor 
shall perform all necessary alterations, cuttings, fittings, etc., of existing work as may be 
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necessary to make satisfactory connections between new and existing work, and to leave 
completed work in a finished and workmanlike condition. 
 

C. Where the work specified under Division 28, or under other Divisions, requires relocation of 
existing equipment, conduit etc., Contractor shall perform all work and make necessary changes 
to existing work as may be required to leave completed work in a finished and workmanlike 
condition.   
 

D. Where the relocation of existing equipment is required for access or the installation of new 
equipment, the Contractor shall temporarily remove and/or relocate and re-install as required to 
leave the existing and new work in a finished and workman like condition. 
 

3.19 COORDINATION 
 

A. Coordinate arrangement, mounting, and support of electronic safety and security equipment: 
 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 
 

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 
 

3. To allow right of way for piping and conduit installed at required slope. 
 

4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 
obstructions and of the working and access space of other equipment. 

 
5. To provide working space and dedicated space clearances per NEC Article 110.26. 
 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 
 

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified herein. 
 

3.20 DEMOLITION 
 

A. Refer to Division 26 Section, “Electrical Demolition for Remodeling” for additional re-
quirements.  
 

B. Unless otherwise noted all existing equipment, conduit, wire, etc., shall remain. 
 

C. Where existing equipment is indicated to be removed, all associated  conduit, power, con-
trols, insulation, hangers,  supports and housekeeping pads, etc…, shall also be removed.  
Patch, paint and repair walls/roof/floor to match existing and/or new finishes. 

 
D. The Contractor shall be responsible for visiting the site and determining the existing con-

ditions in which the work is to be performed. 
 

E. Refer to phasing plans for additional requirements. 
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F. Where any abandoned conduits in existing floors, walls, ceilings, etc., conflict with new 

work, remove abandoned conduits as necessary to accommodate new work. 
 

G. The location of all existing equipment, conduits etc., indicated is approximate only and 
shall be checked and verified.  Provide all new electrical work required to connect to or 
clear existing work as applicable. 

 
H. Maintain egress at all times. Coordinate egress requirements with the State Fire Marshal, 

the Owner and the Authority(ies) Having Jurisdiction (AHJ). 
 

I. Make provisions and include in bid all costs associated with confined entry/space re-
quirements in crawl spaces and all other applicable OSHA regulations. 

 
J. Where required to maintain the existing systems in operation, temporarily backfeed exist-

ing systems from new equipment.  Contractor shall temporarily extend existing conduit 
systems to new conduit systems. 

 
K. At completion of project all temporary conduit, wires, etc., shall be removed in their en-

tirety. 
 

L. Existing conduit, equipment, wiring, etc., not required for re-use or re-installation in this 
project, shall be removed from the project site. 

 
M. Deliver to the Owner, on the premises where directed, existing equipment and materials 

which are removed and which are desired by the Owner or are indicated to remain the 
property of the Owner. 

 
N. All other materials and equipment which are removed shall become property of the Con-

tractor and shall be promptly removed, from the premises, and disposed of by the Con-
tractor, in an approved manner.  Contractor shall be responsible for proper disposal of all 
removed equipment containing PCB’s.   

 
O. Where conduit and wiring are removed, remove all conduit hangers which were support-

ing the removed conduit.  Patch the remaining penetration voids with like materials and 
paint to match existing construction. 

 
P. Before demolition begins, and in the presence of the Owners representative, test and note 

all deficiencies in all existing systems affected by demolition but not completely removed 
by demolition. Provide a copy of the list of system deficiencies to the Owner and the En-
gineer.   

 
Q. The Owner shall have the first right of refusal for all fixtures, devices and equipment re-

moved by the Contractor. 
 

R. All devices and equipment designated by the Owner to remain the property of the Owner 
shall be moved and stored by the Contractor at a location on site as designated by the 
Owner. It shall be the Contractor’s responsibility to store all devices and equipment in a 
safe manner to prevent damage while stored. 
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S. All existing equipment refused by the Owner shall become the property of the Contractor 
and shall be removed from the site by the Contractor in a timely manner and disposed of 
in a legal manner. 

 
T. Work Abandoned in Place: Cut and remove conduit a minimum of 2 inches beyond face 

of adjacent construction.  Cap and patch surface to match existing finish. 
 

U. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make opera-
tional equipment indicated for relocation. 

 
 

 
END OF SECTION  
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OUTAGE REQUEST FORM 
 
 
DATE APPLIED:                                                             BY:                                                            
 
DATE FOR OUTAGE:                                                      FIRM:                                                           
 
START OUTAGE-TIME:                                                  DATE:                                                          
 
END OUTAGE - TIME:                                                   DATE:                                                          
 
AREAS AND ROOMS:                                                                                                                 
   
   FLOOR(S):                                                                                                                 
 
   AREA(S):                                                                                                              
 
   ROOM(S):                                                                                                                
 
WORK TO BE PERFORMED:                                                                                                  
 
SYSTEM(S):                                                                                                                 
                                                                                                                                                  
    
REQUEST APPROVED BY:                                                                                                   
     (FOREMAN OR OTHER PERSON IN CHARGE) 
 
                                                                                                                                                                                                    
 
(FOR OWNER’S USE ONLY): 
 
APPROVED:             
 
YES           NO         BY:                                                 DATE:                                                           
 
DATE/TIME-AS REQUESTED:                                   OTHER :                                                       
 
OWNER’S PRESENCE REQUIRED:           
 
YES:          NO:          NAME:                                                                                                    
 
POINT OF CONTACT:                                                                PHONE:                                                        
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SECTION 28 10 00 
 

SECURITY SYSTEMS 
 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Intrusion Detection cabling 

B. Intrusion Detection sensors 

C. Intrusion Detection end devices 

D. Intrusion Detection headend equipment 

E. Associated Cabling 

F. CCTV cabling 

G. CCTV Devices 

H. Associated power supplies, terminations, equipment, labeling and associated cable performance 
testing. 

1.02 DEFINITIONS 

A. Intrusion Detection system refers to burglar alarm equipment including motion detectors, door 
contacts, control panels, communication panels, power supplies, expansion modules and associated 
wiring.   

B. Access Control system refers to card readers, cabling, electronics, access cards and system 
database to allow or prevent access to the facility. 

1.03 SYSTEM DESCRIPTION 

A. Design Requirements 

1. Provide labor, materials, equipment, services and operations required for a complete 
installation an Intrusion Detection System. 

a. Base panel 

b. Expansion modules 

c. Keypads 

d. Annunciators 

e. Motion Detectors 

f. Door Contacts 

g. Communication Modules 

h. Power Supplies 

i. Controllers 
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j. Application Software 

k. Cameras 

l. Recorders 

2. All wiring shall be wired according to manufactures specifications. 

a. Refer to notes on each drawing to determine exact installation methods. 

b. Strictly adhere to most current version of TIA/EIA Telecommunications cabling 
standards. 

c. Permanently identify and label all cables and termination devices, at distribution rack 
and workstation in accordance with ANSI TIA/EIA-606 Standard or as agreed by 
Design consultant and Authority. 

d. Remove and replace any cables failing to meet end-to-end testing requirements; do not 
abandon cable in place.  All cable shall be terminated at both ends, unless noted in T-
Drawings. 

B. Performance Requirements 

1. The system shall produce a signal if the system is breached by an unauthorized user.   

2. Each sensor shall be individually alarmed. 

3. The system shall be capable of being scheduled. 

4. The system shall be capable of being controlled from the main panel, keypad locations, 
central station and PC connected to the LAN. 

5. The intrusion detection system will alert and record movement throughout the facility that is 
both authorized and unauthorized. 

6. The systems will be capable of communicating onsite as well as to remote locations. 

7. The systems shall be controllable in case of emergency situation. 

8. All systems shall operate on dedicated circuits with associated cabling in EMT. 

9. Comply with applicable requirements in Local, State and Federal Codes, TIA/EIA 
Standards, and BICSI methodology. 

10. Specified cabling system derived from recommendations in approved telecommunications 
industry codes, standards and methods, including the following documents: 

a. Articles 250, 725, 760, 770, 800,810 and 820 of the current National Electrical Code. 

b. ANSI/TIA/EIA-568-B.1: Commercial Building Telecommunications Cabling Standard 
Part 1 – General Requirements 

c. ANSI/TIA/EIA-568-B.2: Commercial Building Telecommunications Cabling Standard 
Part 2 – Balanced Twisted Pair Cabling Components and subsections. 

d. ANSI/TIA/EIA-568-B.3: Commercial Building Telecommunications Cabling Standard 
Part 3 – Optical Fiber Cabling Components 
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e. ANSI/TIA/EIA-569-A: Commercial Building Standard for Telecommunications 
Pathways and Spaces 

f. ANSI/TIA/EIA-606: Administration Standard for Telecommunications Infrastructure 
of Commercial Buildings 

g. ANSI/TIA/EIA-607: Commercial Building Grounding and Bonding Requirements for 
Telecommunications 

h. BICSI Telecommunications Distribution Methods Manual (TDMM), 12th Edition 

i. National Fire Protection Agency (NFPA-70): National Electrical Code (NEC) 

1.04 SUBMITTALS 

A. Comply with requirements of Division 0 and Division 1 - Submittals and as modified below. 

B. Product Data: Submit manufacturer’s product literature, technical specifications and similar 
information for the following items demonstrating compliance with the specified requirements. 

1. Motion Detectors, Door Contacts, Keypads 

2. Headend Control Panels and Communications Modules 

3. Power supplies 

4. Copper cable and termination devices. 

5. Inner duct and accessories. 

6. Wiring diagrams. 

7. Controllers 

8. Servers 

C. Samples: Provide samples of assemblies and connections as described below, prior to installation, 
for approval by designer. 

1. Intrusion Detection cables and connections – Submit samples of cables and terminations to 
be provided including following components and characteristics: 

a. Provide all components in colors selected by Design consultant. 

D. Quality Control Submittal 

1. Test Reports: Submit complete sample test data and reports with exact labels used on cables 
termination fields. 

2. Certificates 

a. Manufacturer Certification: Submit certification from manufacturer of products to be 
installed under this contract certifying that Installer is authorized by manufacturer to 
install specified products. 

b. Installer Experience Listing: Submit list of at least 5 completed projects as specified 
below in “Quality Assurance – Qualifications – Installer.” 
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E. Contract Closeout Submittal: Comply with requirements of Division 0, including submission of 
operating and maintenance instructions as item in “Operation and Maintenance Data” manual 
described in that Section. 

1.05 QUALITY ASSURANCE 

A. All Work shall be installed in a first class, neat and workmanlike manner by skilled Technicians.  
The quality of the workmanship shall be subject to inspection and approval by authorized school 
district personnel.  Any work found to be of inferior quality and/or workmanship shall be replaced 
and/or reworked until the approval of school district personnel is obtained. 

B. Qualifications 

1. Installer 

a. Qualified to cable, terminate, program and test Intrusion Detection systems, and 
associated power wiring specified in this Section and other Division 27/28 series 
specifications, certified by manufacturer of products to be installed, and completed at 
least 5 installations of similar size, nature and complexity as specified for this project. 

b. Contractor must maintain a local presence in the State of Delaware.  Submit office 
locations for review. 

c. Contractor must provide proof that service and warranty work can be initiated with a 
24 hour time period from a service call.  

C. Conditions for Consideration of "Or Equal" Products:  Where products are specified by name and 
accompanied by the term "or equal”, the proposed "or equal" product will be considered when the 
following conditions are satisfied.  If all the following conditions are not satisfied, Design 
Consultant will return requests without action, except to record noncompliance with these 
requirements: 

1. Proposed product does not require extensive revisions to the Contract Documents. 

2. With the exception of the product name or number and manufacturer's  name, proposed 
product conforms with requirements indicated on the Drawings and in the Specifications in 
every respect and will produce indicated results. 

3. Proposed product is fully documented and properly submitted. 

4. Proposed product has received necessary approvals of authorities having jurisdiction. 

5. Proposed product is compatible with AND has been coordinated with other portions of the 
Work. 

6. Proposed product provides specified warranty. 

7. If proposed product involves more than one contractor, proposed product has been 
coordinated with other portions of the Work, is uniform and consistent, is compatible with 
other products, and is acceptable to all contractors involved. 

8. Submission is accompanied with detailed comparison of significant qualities of proposed 
product with those named in the Specifications.  Significant qualities include attributes such 
as performance, weight, size, durability, visual effect, and specific features and requirements 
indicated. 
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9. Submission is accompanied with a list of similar installations for completed projects with 
project names and addresses and names and addresses of design consultants and authorities, 
if requested. 

10. Submission is accompanied with proposed product's Manufacturer signed written statement 
on Manufacturer's letterhead, certifying that manufacturer complies with requirements in the 
Contract Documents. 

1.06 WARRANTY 

A. Installer’s Warranty: Provide manufacturer’s system warranty against electrical or mechanical 
defects for 1 year from date of final acceptance. 

1. The contractor shall revisit the system programming/zoning with the owner at the end of the 
1 year warranty period and provide any programming/adjustments necessary required from 
the owner. 

B. Manufacturer warranty coverage for cable systems associated with the Intrusion Detection System 
and associated Access Control System. 

1.07 TRAINING 

A. Installing contractor shall provide a minimum of 8 hours of training on system operation and 
managements as part of their scope of work. 

1. Additional hours shall be provided on a time and materials basis at the request of the owner.   

B. Installing contractor shall provide a video recording on a standard format DVD to the owner which 
includes training sessions.   

1.08 OPERATION AND MAINTENANCE MANUALS 

A. Installing contractor shall provide a minimum of two hardcopy and one electronic copy of all 
operation and maintenance manuals to the owner at project completion.   

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Intrusion Detection 

1. Basis of Design – Bosch 

2.02 INTRUSION DETECTION 

A. Motion Detectors 

1. ISC-BPR2 mounted on Gimbal Mount. 

2. Or approved equal. 

B. Door Contacts 

1. Recessed – GE 1072 

2. Surface Mount – GE 2505 

3. Roll Up door – GE 2202 
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C. Expansion Modules 

1. Bosch D8128D 

2. Bosch DS7432 

3. Or approved equal 

D. Cable/Wiring 

1. Provide Allied True Color products, or equal.  All junction boxes are to be painted green to 
match conduit.  All wiring shall be concealed.  No surface metal raceway shall be used 
unless approved by owner, and if approved, shall be painted to match adjacent wall color. 

a. General:  18-AWG, 4-wire, unshielded, plenum rated.  Provide two (2) cable loops for 
conection of all devices.  Alternate connection of devices between cable loops such 
that every other device in series is connected to one cabel and the other cable is 
connected to every other device remaining.  Cable shall be plenum rated West Penn 
Model 25244, or approved equal. 

2. Surge Protection: Provide transient surge protection devices on the power feeds for all major 
components of equipment. This shall include equipment with electronic components such as 
the control panel. Surge protection devices shall be UL listed, equal to Transtector or Isobar. 
The devices shall have a 5 nanosecond or less response time for clipping excessive voltage. 
The surge protection devices shall consist of solid state circuitry, will automatically reset 
after an operation with no degradation in protective capability and have an indicated light to 
indicate when the unit is non-operational. Devices shall be direct plug-in type, plug strip 
type, or hard-wired connection type as applicable. 

2.03 CCTV 

A. Preferred Vendor – Honeywell 

B. DVR 

1. Honeywell HRSD8 

C. Power supply 

1. Altronix PD361802 

2. Or approved equal. 

D. Copper Cabling Components for video surveillance systems 

1. RG-6 Quad Shield Coaxial Cable 

2. 18/2 AWG Copper Power Cable 

E. Software Platform 

a. Honeywell 

F. Analog Camera 

a. Honeywell HD3DSD 
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b. Or approved equal 

G. Rack Monitor 

a. 19” SMK-920 
 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions: Examine conditions under which Intrusion Detection cabling and 
equipment and related components are to be installed in coordination with Installer of materials and 
components specified in this Section and notify affected Prime Contractors and Design consultant 
in writing of any conditions detrimental to proper and timely installation.  Do not proceed with 
installation until unsatisfactory conditions have been corrected to ensure a safe and timely 
installation. 

1. When Installer confirms conditions as acceptable to ensure proper and timely installation 
and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to 
Design consultant written confirmation from applicable Installer.  Failure to submit written 
confirmation and subsequent installation will be assumed to indicate conditions are 
acceptable to Installer. 

2. Visit Site to identify and become familiar with existing field conditions and specific 
requirements of each Site. 

3. Verify all dimensions in field and confirm condition of existing hardware to be utilized. 

4. Confirm space requirements and physical confines of all work areas to ensure that all 
materials can be installed in indicated spaces. 

5. Confirm all outlet locations and cable pathways and advise Design consultant in writing of 
any discrepancies or issues in Design described in Contract Documents. 

3.02 PREPARATION 

A. Protection: Provide adequate protection of equipment and hardware before and after installation. 

B. Existing Intrusion Detection Equipment: Ensure all systems remain operational throughout the 
project. 

1. Identify any circuits and/or wiring at the site not shown on T-Drawings and interfering with 
installation of specified Equipment. 

2. Remove all accessible portions of abandoned communications cabling per NEC 800.52.  Tag 
all communications cabling not terminated at both ends but retained for future use. 

3.03 INSTALLATION 

A. Provide and install all components necessary to install a complete Intrusion Detection System, 
including (but is not limited to) connectors, sensors, panels, power supplies, terminators, etc… 

1. Cable runs shall be per manufacturer’s recommendations in all cases.  Any deviation will 
result in system rejection. 
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2. Secure all horizontal cables within ceiling cavities to building structure. 

3. Loosely bundle all cables and support from structure at unequal intervals from 5 to 6 feet 
with spring steel fasteners and cable clip rated for use with high performance cables where 
cable tray or other support structure has not been provided as indicated on Drawings.  All 
mounting clips shall be seismic type as per BOCA. 

4. Do not violate manufacturer’s recommended loadings.  Leave 30% capacity for future use of 
pathway. 

5. Do not support cables from ceiling grid T-Bars, grid wire supports or bridle rings.  Do not 
allow cables to touch ceiling grid. 

6. Install cables in EMT conduit in all unfinished, exposed areas as shown in Design consultant 
and Architectural roof plans and/or T-Drawings, unless alternate pathways are noted. 

7. Do not secure cables with permanent cable ties.  Do not tighten cable bundles in such a way 
as to cause jacket deformation or damage. 

8. Place cables in compliance with TIA/EIA-568.B standards and BICSI recommended 
methods. 

9. Tight 90-degree bends are unacceptable, and use of plastic “cinch-type” tie-wraps are not 
permitted, in order to prevent damage to cable jacket and compromise the cable’s electrical 
or optical characteristics. 

10. Cable bundles shall be neatly routed with a service loop to provide 10 feet of slack at the 
cross-connect end and as noted in the T-drawings.  Cable bundles shall be secured using 
only black Velcro cable wraps. 

B. Install all exposed cabling in surface raceway by Wiremold, Hubbell or Panduit where in-wall 
conduit has not been provided.  Follow all manufacturers’ guidelines requirements regarding 
bending radius and slack.  All bends, offsets and fittings shall be appropriately sized to provide 
30% capacity after installation.  

C. Install all cable in accordance with National, state and local codes and TIA/EIA Standards, and 
BICSI methods. 

1. Follow manufacturer’s guidelines and requirements for all cable termination. 

2. Identification: Provide permanent identification labels for patch panels, access panels and 
entrance facilities. 

3.04 TESTING 

A. Security Systems 

1. Upon completion of work, all parts of the systems installation shall be tested by the 
installing Contractor and demonstrated free of any defects.  Preliminary testing will be 
permitted but shall not be accepted in lieu of obtaining final test results.  Final test results 
shall be accomplished by the use of proper test equipment for the system being tested.   

2. Each device shall be demonstrated to individually alarm and pin point the exact triggered 
sensor.  Any system failing this requirement will be wholly rejected at the contractor’s 
expense.   
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3. All card reading equipment shall be demonstrated to function to manufacturer’s 
specifications. 

4. The video phone entry system shall be verified to be operation and perform to 
manufacturer’s specifications. 

5. Re-terminate and re-test any cables or pairs of cables failing end-to-end testing requirements.  
Replace any faulty cables/pairs or termination devices.  Remove all defective cables 
completely from pathways. 

3.05 AS-BUILTS 

A. All devices shall be shown in their accurate location 

B. All equipment and cables shall be properly identified and labeled. 

C. Accurate as-built drawings shall be provided in electronic and hard copy format. 

1. 3 copies of electronic (CAD) drawings shall be distributed on appropriate media: 1 to 
construction management, 1 to designers and 1 to school district personnel. 

2. 3 hard copies of CAD drawings shall be plotted on full size sheets and test results of every 
installed cable have been given to the construction management for appropriate distribution. 

3.06 DEMONSTRATION 

A. Access, Intrusion and Video Entry Systems Demonstration 

1. 8 Hours of demonstration and training on all aspects of the completely installed systems 
must be provided for the owner.   

a. Training shall be video recorded for the owner and given to them after acceptance. 

b. Training and system demonstration must include all aspects of the system and its 
operation.   

c. Additional training, beyond the initial 16 hours, shall be provided for the owner at their 
request on an hourly rate basis.   

3.07 ACCEPTANCE 

A. Contractors work shall be considered complete after the following conditions have been met: 

1. Cable and equipment installation is complete and all cables and equipment have been tested 
and documented to be installed according to specifications and drawings.  Use form at the 
bottom of this specification for zone descriptions and delineation. 

2. A school district Security and Technology representative has successfully tested the “LIVE” 
system. 

3. All punch list items have been reconciled. 

4. All disturbed ceiling panels, covers, etc. have been properly reinstalled. 

5. All materials and trash have been removed from the site. 
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6. A 1-Year Installers warranty has been given to a school district Security and Technology 
representative. 

7. Submit Manufacturers Extended Warranty Application. 
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Contact ID   
ACCOUNT# Subscriber Name _________________________________________ 
 

CHOOSE ONE: 
□ ADDENDUM TO A NEW SUBSCRIBER MONITORING AGREEMENT. 
□ CHANGE TO DATA ON AN EXISTING SUBSCRIBER ACCOUNT. 
 
NOTE: UNLESS OTHERWISE INDICATED, THE DEFAULT CALLBACK 0PTl0N FOR 
RESTORE IS LOG ONLY; TROUBLE IS DEALER ONLY. 
 
FOR YOUR CONVENIENCE, PANEL PRINT OLITS ARE ACCEPTED. HOWEVER, 
PLEASE INDICATE CALLBACK OPTION. EXCLUSION OF THIS INFORMATION MAY 
DELAY THE PROCESSING OF A SUBSCRIBER MONITORING AGREEMENT. IF YOU 
HAVE ANY QUESTIONS, PLEASE CONTACT YOUR SALES REPRESENTATIVE. 

PANEL:        □ADEMCO  □NAPCO  □FBI  □APEX   OTHER (SPECIFY)_______________________ 
PARTITIONED?:     □ NO    □ YES  (DEFINE BELOW) 
 

1 5 

2 6 

3 7       

4 8 

 
 

 

EVENT 
QUAL. 

EVENT 
CODE 

PARTITIO
N 

ZONE# 
USER# 

ZONE DESCRIPTION / USER NAME CALLBACK OPTION Ax 
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END OF SECTION 
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SECTION 28 3112 
 

FIRE ALARM SYSTEM 
 
PART 1 GENERAL 
 
1.01 GENERAL 
 

A. This section of the specification includes the furnishing, assembly, construction, installation, 
connection and testing of a complete fire alarm system as described herein and on the 
drawings.   

 
B. All related work specified in other sections shall be properly coordinated with the fire alarm 

equipment. 
 

C. The additions to the system shall include all wiring, raceways, pull boxes, terminal cabinets, 
outlet and mounting boxes, alarm initiating devices, alarm indicating devices, and control 
equipment, and all other accessories and miscellaneous items required for an operating 
system. 

 
D. Qualification of Installer:  The system shall be installed by an electrical contractor 

experienced in the installation of the fire alarm system.  The services of a technician 
provided by the control equipment manufacturer shall be provided to supervise installation, 
adjustment, and tests and final connections of the system. 

 
1.02 APPLICABLE PUBLICATIONS 
 

A. Unless otherwise indicated, the system and its components specified, and their installation 
and operation shall conform to the latest applicable requirements of the following 
publications: 

 
1. National Fire Protection Association (NFPA): 

NFPA 70 National Electrical Code 
NFPA 72 National Fire Alarm and Signaling Code 
NFPA 72A Standard for the Installation, Maintenance and Use of 

Local Protection Signaling Systems 
NFPA 72E Automatic Fire Detectors 
NFPA 90A Air Conditioning and Ventilating Systems 
NFPA 101 Codes for Life Safety from Fire in Buildings and 

Structures 
 

2. Underwriters Laboratories (UL): 
Fire Protection Equipment Directory 
Electrical Construction Materials Directory 

 
3. Factory Mutual Approval Guide 
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4. State of Delaware Fire Prevention Regulations 
 

5. American Insurance Association Fire Protection Code (Article 14) 
 

6. Basic Building Code of the Building Officials and Code Administration 
International, Inc. (Article 12) 

 
7. Occupational Safety and Health Act 

 
B. Acceptable evidence of compliance of components is a UL or FM label or listing or an 

independent certification, satisfactory to the Engineer, that the components meet the 
applicable standards. 

 
1.03 SCOPE 
 

A. WORK INCLUDED 
 

1. Furnish and install all additional fire alarm system wiring devices as indicated on the 
drawings. 
 

2. Provide all required upgrades to the existing fire alarm system equipment to 
accommodate the additional fire alarm devices. 
 

3. All fire alarm devices shall be connected to the existing Fire Alarm System, which 
includes a Silent Knight IFP-1000 control panel. 

 
4. Provide connections from fire alarm system to new elevator controller provided 

under Division 14. 
 

B. Provide equipment submissions including the following: 
 

1. Complete descriptive data indicating UL listing duct type smoke detectors. 
 

2. Complete drawings of the proposed system showing conduit layout, wire count and 
device locations. 

 
C. Detection Operation (Ceiling, Duct, and Heat) 

 
1. Smoke sensors shall be smoke density measuring devices having no self contained 

alarm set point (fixed threshold).  The alarm decision for each sensor shall be 
determined by the control panel.  The control panel shall determine the condition of 
each sensor by comparing the sensor value to the stored values. 
 

PART 2 PRODUCTS 
 
2.01 FIRE ALARM DEVICES 

 
A. Provide new fire alarm manual stations to be compatible with existing Fire Alarm Control 

Panel. 
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B. Provide new notification appliances to be compatible with existing Fire Alarm Control Panel. 

 
C. Provide new duct detectors and remote test stations to be compatible with existing Fire 

Alarm Control Panel. 
 
D. Provide connections to new tamper and flow switches to be compatible with existing Fire 

Alarm Control Panel 
 
PART 3 EXECUTION 
 
3.01 GENERAL 
 

A. Provide and install the additions to the system in accordance with the plans and 
specifications, all applicable codes and the manufacturer's recommendations.  All wiring 
shall be installed in strict compliance with all the provisions of NEC -Article 760 A and C, 
Power-Limited Fire Protective Signaling Circuits or if required may be reclassified as 
non-power limited and wired in accordance with NEC-Article 760 A and B.  Upon 
completion, the contractor shall so certify in writing to the owner and general contractor.  All 
junction boxes shall be sprayed red and labeled Fire Alarm.  Wiring color code shall be 
maintained throughout the installation. 

 
B. Installation of equipment and devices that pertain to other work in the contract shall be 

closely coordinated with the appropriate subcontractors. 
 

C. Ensure that the final mounting location will provide convenient access to the enclosure for 
maintenance. 

 
3.02 SYSTEM TESTING 
 

A. The completed fire alarm system shall be fully tested by the contractor and the 
manufacturer's NICET CERTIFIED technical representative in the presence of the owner's 
representative. Upon completion of a successful test, the contractor shall so verify in writing 
to the Owner, and general contractor. 

 
B. The following test shall be performed by the Fire Alarm Manufacturer's authorized 

representative. Each and every device shall be tested for it's intended function. Verify that 
each device is located in its appropriate location. Written verification of this test shall be 
provided to the owner, architect, and general contractor. This test shall be performed in 
accordance with NFPA 72 National Fire Alarm Code. 

 
C. The fire alarm supplier shall own and maintain a smoke detector analyzer for on site 

sensitivity testing of smoke detectors per NFPA. The analyzer shall be made available to the 
owner for such tests. 

 
3.03 WARRANTY 
 

A. The equipment and wiring shall be warranted to be free from electrical and mechanical 
defects for a period of one (1) year commencing with start-up and owners beneficial use of 
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any portion of the system. Warranty shall include all labor/travel time and parts. 
 
 END OF SECTION 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
FIRE PROTECTION, HVAC & PLUMBING PENETRATION FIRESTOPPING                      078413-0 

 
SECTION 078413 

FIRE PROTECTION, HVAC & PLUMBING PENETRATION FIRESTOPPING 
TABLE OF CONTENTS 

 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
1.02 REFERENCES 
1.03 DEFINITIONS 
1.04 SYSTEM DESCRIPTION 
1.05 SUBMITTALS 
1.06 QUALITY ASSURANCE 
1.07 DELIVERY, STORAGE AND HANDLING 
1.08 PROJECT CONDITIONS 
1.09 WARRANTY 
 
PART 2 PROJECTS 
 
2.01 THROUGH PENETRATION FIRESTOPPING OF FIRE-RATED CONSTRUCTION 
2.02 SMOKE STOPPING AT SMOKE PARTITIONS 
2.03 ACCESSORIES 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
3.02 PREPARATION 
3.03 INSTALLATION 
3.04 FIELD QUALITY CONTROL 
3.05 ADJUSTING AND CLEANING 
3.06 SYSTEMS AND APPLICATION SCHEDULES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
FIRE PROTECTION, HVAC & PLUMBING PENETRATION FIRESTOPPING                      078413-1 

 
SECTION 078413 

 
FIRE PROTECTION, HVAC & PLUMBING PENETRATION FIRESTOPPING 

 
PART 1    GENERAL 
 
1.01 SUMMARY 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

B. Section includes: 
 

1. Through-penetration firestopping in fire rated construction. 
 

2. Through-penetration smoke-stopping in smoke partitions. 
 

C. Related items: 
 

1. Fire dampers and manufactured devices:  Refer to Division 23 Section HVAC Air 
Distribution. 

 
1.02 REFERENCES 

 
A. Underwriters Laboratories 

 
1. UL Fire Resistance Directory 

 
a. Through-penetration firestop devices (XHCR) 

 
b. Fire resistance rating (BXUV) 

 
c. Through-penetration firestop systems (XHEZ) 

 
d. Fill, void, or cavity material (XHHW) 

 
B. American Society for Testing and Materials Standards: 

 
1. ASTM E 814-88:  Standard Test Method for Fire Tests of Through-Penetration 

Firestops. 
 
1.03 DEFINITIONS 

 
A. Assembly:  Particular arrangement of materials specific to given type of construction 

described or detailed in referenced documents. 
 

B. Barriers:  Time-rated fire walls, smoke barrier walls, time-rated ceiling/floor assemblies 
and structural floors. 
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C. Firestopping:  Methods and materials applied in penetrations and unprotected openings to 
limit spread of heat, fire, gasses and smoke. 

 
D. Penetration:  Opening or foreign material passing through or into barrier or structural 

floor such that full thickness of rated materials is not obtained. 
 

E. System:  Specific products and applications, classified and numbered by Underwriters 
Laboratories, Inc. to close specific barrier penetrations. 

 
F. Sleeve:  Metal fabrication or pipe section extended through thickness of barrier and used 

to permanently guard penetration.  Sleeves are described as part of penetrating system in 
other sections and may or may not be required. 

 
1.04 SYSTEM DESCRIPTION 

 
A. Design Requirements 

 
1. Fire-rated construction:  Maintain barrier and structural floor fire resistance 

ratings including resistance to cold smoke at all penetrations.  
 

2. Smoke barrier construction:  Maintain barrier and structural floor resistance to 
cold smoke at all penetrations.  

 
1.05 SUBMITTALS 

 
A. Submit in accordance with  Division 01 Section Submittal Procedures, unless otherwise 

indicated. 
 

B. Product data:  Manufacturer's specifications and technical data including the following: 
 

1. Detailed specification of construction and fabrication. 
 

2. Manufacturer's installation instructions. 
 

C. Shop drawings:  Indicate dimensions, description of materials and finishes, general 
construction, specific modifications, component connections, anchorage methods, 
hardware, and installation procedures, plus the following specific requirements. 

 
1. Details of each proposed assembly identifying intended products and applicable 

UL system number, or UL classified devices. 
 

2. Manufacturer or manufacturer's representative shall provide qualified 
engineering judgment and drawings relating to non-standard applications as 
needed. 

 
D. Quality control submittals: 

 
1. Statement of qualifications. 

 
E. Applicators' qualifications statement: 
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1. List past projects indicating required experience. 

 
 
1.06 QUALITY ASSURANCE 

 
A. Installer's qualifications:  Fire experienced in installation or application of systems 

similar in complexity to those required for this project, plus the following: 
 

1. Acceptable to or licensed by manufacturer, State or local authority where 
applicable. 

 
2. At least 2 years experience with systems. 

 
3. Successfully completed at least 5 comparable scale projects using this system. 

 
B. Local and State regulatory requirements:  Submit forms or acceptance for proposed 

assemblies not conforming to specific UL Firestop System numbers, or UL classified 
devices. 

 
C. Materials shall have been tested to provide fire rating at least equal to that of the 

construction. 
 
1.07 DELIVERY, STORAGE, AND HANDLING 

 
A. Packing and shipping: 

 
1. Deliver products in original unopened packaging with legible manufacturer's 

identification. 
 

2. Coordinate delivery with scheduled installation date, allow minimum storage at 
site. 

 
B. Storage and protection:  Store materials in a clean, dry, ventilated location.  Protect from 

soiling, abuse, moisture and freezing when required. Follow manufacturer's instructions. 
 
1.08 PROJECT CONDITIONS 

 
A. Existing condition: 

 
1. Verify existing conditions and substrates before starting work. Correct 

unsatisfactory conditions before proceeding. 
 

2. Proceed with installation only after penetrations of the substrate and supporting 
brackets have been installed. 

 
B. Environmental requirements: 

 
1. Furnish adequate ventilation if using solvent. 
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2. Furnish forced air ventilation during installation if required by manufacturer. 
 

3. Keep flammable materials away from sparks or flame. 
 

4. Provide masking and drop cloths to prevent contamination of adjacent surfaces 
by firestopping materials. 

 
1.09 WARRANTY 

 
A. Submit copies of written warranty agreeing to repair or replace joint sealers which fail in 

joint adhesion, extrusion resistance, migration resistance, or general durability or appear 
to deteriorate in any other manner not clearly specified by submitted manufacturer's data 
as an inherent quality of the material for the exposure indicated.  The warranty period 
shall be two (2) years from date of substantial completion unless otherwise noted. 

 
PART 2    PRODUCTS 
 
2.01 THROUGH-PENETRATION FIRESTOPPING OF FIRE-RATED CONSTRUCTION 

 
A. Systems of devices listed in the UL Fire Resistance Directory under categories XHCR 

and XHEZ may be used, providing that it conforms to the construction type, penetrant 
type, annular space requirements and fire rating involved in each separate instance, and 
that the system be symmetrical for wall applications.  Systems or devices must be 
asbestos-free. 

 
1. Additional requirements:  Withstand the passage of cold smoke either as an 

inherent property of the system, or by the use of a separate product included as a 
part of the UL system or device, and designed to perform this function. 

 
2. Acceptable manufacturers and products. 

 
a. Those listed in the UL Fire Resistance directory for the UL System 

involved and as further defined in the System and Applications Schedule 
in Part 3.6 of this section. 

 
3. All firestopping products must be from a single manufacturer.  All trades shall 

use products from the same manufacturer unless otherwise noted. 
 
2.02 SMOKE-STOPPING AT SMOKE PARTITIONS 

 
A. Through-penetration smoke-stopping:  Any system complying with the requirements for 

through-penetration firestopping in fire-rated construction, as specified in The Systems 
and Applications Schedule in Part 3.6 of this section, is acceptable, provided that the 
system includes the specified smoke seal or will provide a smoke seal.  The length of 
time of the fire resistance may be disregarded. 

 
2.03 ACCESSORIES 

 
A. Fill, void or cavity materials:  As classified under category XHHW in the UL Fire 

Resistance Directory. 
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B. Forming materials:  As classified under category XHKU in the UL Fire Resistance 

Directory. 
 
PART 3     EXECUTION 
 
3.01 EXAMINATION 

 
A. Verification of conditions:  Examine areas and conditions under which work is to be 

performed and identify conditions detrimental to proper or timely completion. 
 

1. Verify barrier penetrations are properly sized and in suitable condition for 
application of materials. 

 
2. Do not proceed until unsatisfactory conditions have been corrected. 

 
B. Coordinate an inspection of all Mechanical Firestopping systems with the Fire Marshal 

prior to installation of ceilings, walls, etc. 
 
3.02 PREPARATION 

 
A. Clean surfaces to be in contact with penetration seal materials of dirt, grease, oil, loose 

materials, rust, or other substances that may affect proper fitting, adhesion, or the 
required fire resistance. 

 
3.03 INSTALLATION 

 
A. Install penetration seal materials in accordance with printed instructions of the UL Fire 

Resistance Directory and in accordance with manufacturer's instruction. 
 

B. Seal holes or voids made by penetrations to ensure an effective smoke barrier. 
 

C. Protect materials from damage on surfaces subject to traffic. 
 

D. When large openings are created in walls or floors to permit installation of pipes, ducts, 
or other items, close unused portions of opening with firestopping materials tested for the 
application.  See UL Fire Resistance Directory or Section 3.6 of this document. 

 
E. Install smoke stopping as specified for firestopping. 

 
3.04 FIELD QUALITY CONTROL 

 
A. Examine penetration sealed areas to ensure proper installation before concealing or 

enclosing areas. 
 

B. Keep areas of work accessible until inspection by applicable code authorities. 
 

C. Perform under this section patching and repairing of firestopping caused by cutting or 
penetration by other trades. 

 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
FIRE PROTECTION, HVAC & PLUMBING PENETRATION FIRESTOPPING                    078413-6 

3.05 ADJUSTING AND CLEANING   
 

A. Clean up spills of liquid components. 
 

B. Neatly cut and trim materials as required. 
 

C. Remove equipment, materials and debris, leaving area in undamaged, clean condition. 
 
3.06 SYSTEMS AND APPLICATION SCHEDULES* 

 
PENETRATING   
ITEM 

     CONCRETE      GYPSUM   WOOD FLOOR/CEILING 

   Metal Pipe CAJ1001   CP25S/L, CP25N/S 
CAJ1006   CS-195+, FS-195+ 
CAJ1007   FS-195+, 1-inch& 2-inch Wide 
CAJ1009   2000, 2000+, 2003 
CAJ1010   2000, 2000+, 2003 
CAJ1012   2000, 2000+, 2003 
CAJ1013   2000, 2000+, 2003 
CAJ1014   2000, 2000+, 2003 
CAJ1015   2000, 2000+, 2003 
CAJ1017   FD 150 
CAJ1021   FD 150 
CAJ1027   MPS-2+ 
CAJ1044   CP 25WB+ 
CAJ1052   CP 25S/L, CP 25N/S 
CAJ1058   2000, 2000+, 2003 
CAJ1060   2000, 2000+, 2003 
CAJ1063   2000, 2000+, 2003 
CAJ1066   CP 25N/S,CP 25S/L, CP 
25WB+ 
CAJ1091   CP 25N/S,CP 25S/L, CP 
25WB+ 
CAJ1092   CP 25WB+ 
CAJ1112   FS-195+ 
CAJ1160   CP 25S/L, CP 25N/S 
CAJ1175   CP 25WB+ 
CAJ1176   CP 25WB+ 
CAJ1188   2000+ 
 
CBJ1020   CS-195+, FS-195+ 
CBJ1021   CS-195+, MPS-2+ 
CBJ1031   2001 
CBJ1032   2001 
 
FA1002   CP 25WB+ 
 
WJ1010   CP25WB+ 
WJ1023   2001 
 

WL1001   CP 25 
WL1002   FS-195+ 
WL1003   CP 25WB+,CP 25N/S 
WL1008   2000+ 
WL1009   2000+ 
WL1010   2000+ 
WL1016   CP 25WB+ 
WL1017   CP 25WB+,CP 25N/S 
WL1032   CP 25WB+,CP 25N/S 
WL1036   FD 150 
WL1037   CS-195+,FS-195+ 
WL1067   CP 25N/S 
WL1073   CP 25WB+ 
WL1080   MPS2+ 
WL1082   2000+ 
 
 

FC1002   CP 25 
FC1003   2000,2000+,20003 
FC1006   CP 25WB+ 
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PENETRATING   
ITEM 

     CONCRETE      GYPSUM   WOOD FLOOR/CEILING 

Non-Metallic CAJ2001   FS-195+, 1-inch& 2-inch 
WIDE, PPD'S 
CAJ2002   FS-195+ 
CAJ2003   CS-195+, FS-195+ 
CAJ2005   FS-195 
CAJ2006   FS-195+ 
CAJ2013   FS-195+ 
CAJ2019   2000, 2000+, 2003 
CAJ2027   FS-195+, CP 25N/S, CP 25S/L, 
          CP 25WB+ 
CAJ2028   FS-195, MPS-2+ 
CAJ2029   FS-195+, PPD'S 
CAJ2030   CS-195+, FS-195+ 
CAJ2040   FS-195+, CP 25WB+ 
CAJ2044   FS-195+, CP 25N/S, CP 25S/L 
          CP 25 WB+ 
CAJ2090   FS-195+ 
CAJ2177   FS-195+, PPD'S 
 
FA2001    FS-195+, PPD'S 
FS2002    CS-195+, FS-195+, MPS-2+, 
PPD'S 
FA2011    FS-195+ 
 
WJ2012    FS-195+ 1-inch WIDE 
 

WL2002   FS-195+, PPD'S 
WL2003   FS-195+ 
WL2004   FS-195+ 
WL2005   FS-195+ 4' WIDE 
WL2006   FS-195+ 
WL2013   FS-195+ 
WL2031   CS-195+, FS-195+ 
WL2032   CS-195+, FS-195+ 
WL2033   FS-195+ 
WL2073   FS-195+ 1-inch WIDE 

FC2002   FS-195+, PPD'S 
FC2007   FS-195+, PPD'S 
FC2008   FS-195+ 
FC2009   FS-195+, PPD'S 
FC2024   FS-195 
FC2026   FS-195+ 
FC2028   FS-195, 1' & 
         2-inch WIDE, PPD'S 

 
Insulated 
 Metallic 
  Pipe 

CAJ5001   CP 25N/S, CP 25S/L, CP 
25WB+ 
CAJ5002   FS-195+ 
CAJ5003   FS-195+ 
CAJ5005   MPS-2+ 
CAJ5009   2000+, 2003 
CAJ5017   FS-195+, CP 25 
CAJ5022   FS-195+ 
CAJ5024   FS-195+ 
CAJ5030   CS-195+, FS-195+ 
CAJ5041   2000, 2000+, 2003 
CAJ5060   CP 25WB+ 
CAJ5074   2000+ 
 
CBJ5002   CP 25 
CBJ5003   FS-195+ 
 
FA5001   FS-195+, CP 25WB+ 
 

WL5001   FS-195+ 
WL5002   FS-195+ 
WL5009   FS-195+ 
WL5010   FS-195+ 
WL5011   CP 25WB+ 
WL5032   2000+ 
WL5038   CP 25WB+ 
WL5039   CP 25WB+ 
WL5040   CP 25WB+ 
WL5045   CP 25WB+ 
WL5053   2000+ 

FC5002   FS-195+ 
FC5008   FS-195+ 

Miscellaneous  
  Mechanical 
   HVAC 
   Ducts 

CAJ7001   CP 25N/S CP 25S/L 
CAJ7003   CP 25WB+ 
CAJ7009   DUCT WRAP, BULK PUTTY 

 FC7001   CP 25S/L, CP 
25N/S 

   Mixed 
Penetrating 
  Items 
  Combos 

CAJ8001   CS-195+ FS-195 
CAJ8003   2000, 2000+, 20003 
CAJ8004   2000, 2000+, 20003 
CAJ8006   2001 
CAJ8013   FS-195+, CP 25 
 
CBJ8004   CS-195, FS-195+ 
CBJ8005   CS-195+, MPS-2+ 
CBJ8008   2001 
 
FA8001   FS-195+, CP 25WB+ 
 

WL8002   CS-195+, FS-195+  

 * Underwriter's Laboratories, Inc., Fire Resistance Directory.    
 

END OF SECTION 
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SECTION 210500 
 

COMMON WORK RESULTS FOR FIRE PROTECTION 
 
PART 1. GENERAL 
 
1.01. SUMMARY 
 

A. All work under Division 21 is subject to the Division 01, General Conditions and Special 
Requirements for the entire contract. 

 
B. Provide all labor, materials, equipment, and services necessary for and incidental to the 

complete installation and operation of all mechanical work. 
 

C. Unless otherwise specified, all submissions shall be made to, and acceptances and 
approvals made by the Architect and the Engineer. 

 
D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and 

accessories are not necessarily shown.  Furnish and install all such items as may be 
required to fit the work to the conditions encountered.  Arrange piping, equipment, and 
other work generally as shown on the contract drawings, providing proper clearance and 
access.  Where departures are proposed because of field conditions or other causes, 
prepare and submit detailed shop drawings for approval in accordance with Submittals 
specified below.  The right is reserved to make reasonable changes in location of 
equipment, and piping up to the time of rough-in or fabrication. 

 
E. Conform to the requirements of all rules, regulations and codes of local, state and federal 

authorities having jurisdiction. 
 

F. Coordinate the work under Division 21 with the work of all other construction trades. 
 

G. Be responsible for all construction means, methods, techniques, procedures, and phasing 
sequences used in the work.  Furnish all tools, equipment and materials necessary to 
properly perform the work in first class, substantial, and workmanlike manner, in 
accordance with the full intent and meaning of the contract documents. 

 
H. Extend existing fire protection system as required to fully protect the entire project per 

NFPA-13 and State of Delaware Fire Protection. 
 
1.02. PERMITS AND FEES 
 

A. Obtain all permits and pay taxes, fees and other costs in connection with the work.  File 
necessary plans, prepare documents, give proper notices and obtain necessary approvals.  
Deliver inspection and approval certificates to Owner prior to final acceptance of the 
work. 

 
B. Permits and fees shall comply with the Division 01, General Requirements of the 

specification. 
 
1.03. EXAMINATION OF SITE 
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A. Examine the site, determine all conditions and circumstances under which the work must 

be done, and make all necessary allowances for same.  No additional cost to the Owner 
will be permitted for contractors failure to do so. 

 
B. Examine and verify specific conditions described in individual specifications sections. 

 
C. Verify that utility services are available, of the correct characteristics, and in the correct 

locations. 
 
1.04. CONTRACTOR QUALIFICATION 
 

A. Any Contractor or Subcontractor performing work under Division 21 shall be fully 
qualified and acceptable to the Architect and Owner.  Submit the following evidence 
when requested: 

 
1. A list of not less than five comparable projects which the Contractor completed. 

 
2. Letter of reference from not less than three registered professional engineers, 

general contractors or building owners. 
 

3. Local and/or State License, where required. 
 

4. Membership in trade or professional organizations where required. 
 

B. A Contractor is any individual, partnership, or corporation, performing work by contract 
or subcontract on this project. 

 
C. Acceptance of a Contractor or Subcontractor will not relieve the Contractor or 

subcontractor of any contractual requirements or his responsibility to supervise and 
coordinate the work, of various trades. 

 
1.05. MATERIALS AND EQUIPMENT 
 

A. Materials and equipment installed as a permanent part of the project shall be new, unless 
otherwise indicated or specified, and of the specified type and quality. Existing items of 
equipment are being relocated under another Division of these specifications.  The 
Contractor shall be responsible for connecting all utilities as shown on the drawings, to 
equipment identified as existing. 

 
B. Where material or equipment is identified by proprietary name, model number and/or 

manufacturer, furnish named item, or its equal, subject to approval by Engineer.  
Substituted items shall be equal or better in quality and performance and must be suitable 
for available space, required arrangement, and application.  Submit all data necessary to 
determine suitability of substituted items, for approval. 

 
C. The suitability of named item only has been verified.  Where more than one item is 

named, only the first named item has been verified as suitable.  Substituted items, 
including items other than first named shall be equal or better in quality and performance 
to that of specified items, and must be suitable for available space, required arrangement 
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and application.  Contractor, by providing other than the first named manufacturer, 
assumes responsibility for all necessary adjustments and modifications necessary for a 
satisfactory installation. Adjustments and modifications shall include but not be limited to 
electrical, structural, support, and architectural work. 

 
D. Substitution will not be permitted for specified items of material or equipment where 

noted. 
 
E. All items of equipment furnished shall have a service record of at least five (5) years. 

 
1.06. FIRE SAFE MATERIALS 
 

A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA and 
ASTM standards for fire safety with smoke and fire hazard rating not exceeding flame 
spread of 25 and smoke developed of 50. 

 
1.07. REFERENCED STANDARDS, CODES AND SPECIFICATIONS 
 

A. Specifications, Codes and Standards listed below are included as part of this 
specification, latest edition. 

B. ASTM  -  American Society for Testing and Materials 
C. FM  - Factory Mutual 
D. IBC  - International Building Code 
E. IEEE  -  Institute of Electrical and Electronics Engineers 
F. MSSP  -  Manufacturers Standards Society of the Valve and Fittings 

Industry 
G. NEC  -  National Electrical Code 
H. NEMA  -  National Electrical Manufacturers Association 
I. NFPA  -  National Fire Protection Association 
J. UL  -  Underwriters' Laboratories 
K. State of Delaware Fire Protection Requirements.  

 
L. All equipment materials, piping and installation shall comply with the codes and 

standards listed in the enforceable edition of the Applicable National Fire Protection 
Association Pamphlets. 

 
M. Fire Protection Systems design, equipment and installation shall comply with the 

Delaware State Fire Prevention Regulations, latest edition including all Annexes and 
Addendums. 

 
1.08. SUBMITTALS, REVIEW AND ACCEPTANCE 
 

A. Equipment, materials, installation, workmanship and arrangement of work are subject to 
review and acceptance.  No substitution will be permitted after acceptance of equipment 
or materials except where such substitution is considered by the Architect to be in best 
interest of Owner. 

 
B. After acceptance of Material and Equipment List, submit six (6) copies or more as 

required under General Conditions of  complete descriptive data for all items.  Data shall 
consist of specifications, data sheets, samples, capacity ratings, performance curves, 
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operating characteristics, catalog cuts, dimensional drawings, wiring diagrams, 
installation instructions, and any other information necessary to indicate complete 
compliance with Contract Documents.  Edit submittal data specifically for application to 
this project. 

 
C. Thoroughly review and stamp all submittals to indicate compliance with contract 

requirements prior to submission.  Coordinate installation requirements and any electrical 
requirements for equipment submitted.  Contractor shall be responsible for correctness of 
all submittals. 

 
D. Submittals will be reviewed for general compliance with design concept in accordance 

with contract documents, but dimensions, quantities, or other details will not be verified. 
 

E. Identify submittals, indicating intended application, location and service of submitted 
items.  Refer to specification sections or paragraphs and drawings where applicable.  
Clearly indicate exact type, model number, style, size and special features of proposed 
item.  Submittals of a general nature will not be acceptable.  For substituted items, clearly 
list on the first page of the submittal all differences between the specified item and the 
proposed item.  The contractor shall be responsible for corrective action and maintaining 
the specification requirements if differences have not been clearly indicated in the 
submittal. 

 
F. Submit actual operating conditions or characteristics for all equipment where required 

capacities are indicated.  Factory order forms showing only required capacities will not 
be acceptable.  Call attention, in writing, to deviation from contract requirements. 

 
G. Acceptance will not constitute waiver of contract requirements unless deviations are 

specifically indicated and clearly noted. Use only final or corrected submittals and data 
prior to fabrication and/or installation. 

 
H. For any submittal requiring more than two (2) reviews by the Engineer (including those 

caused by a change in subcontractor or supplier) the Owner will withhold contractor's 
funds by a change order to the contract to cover the cost of additional reviews.  One 
review is counted for each action including rejection or return of any reason. 

 
1.09. SHOP DRAWINGS 
 

A. Prepare and submit shop drawings for all mechanical equipment, specially fabricated 
items, modifications to standard items, specially designed systems where detailed design 
is not shown on the contract drawings, or where the proposed installation differs from 
that shown on contract drawings. 

 
B. Submit data and shop drawings including but not limited to the list below, in addition to 

provisions of the paragraph above.  Identify all shop drawings by the name of the item 
and system and the applicable specification paragraph number and drawing number. 

 
C. Every submittal including, but not limited to the list below, shall be forwarded with its 

own transmittal as a separate, distinct shop drawing.  Grouping of items/systems that are 
not related shall be unacceptable. 
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D. Items and Systems 
 

Access Doors/Panels including layout and location 
Coordinated Drawings 
Drip Pans 
Fire Protection System including Hydraulic Calculations, Equipment and Devices 
Fire Stopping - Methods and Materials 
Identification System 
Material and Equipment List 
Operations and Maintenance Manuals 
Pipe Materials Including Itemized Schedule  
Preliminary and Final Pipe Pressure Tests  
Pressure Gauges 
Test Certificates 
Valves 
Wiring Diagrams, Flow Diagrams and Operating Instructions 

 
E. Contractor, additionally, shall submit for review any other shop drawings as required by 

the Architect.  No item shall be delivered to the site, or installed, until the Contractor has 
received a submittal from the Engineer marked Reviewed or Comments Noted.  After the 
proposed materials have been reviewed, no substitution will be permitted except where 
approved by the Architect. 

 
F. For any shop drawing requiring more than two (2) reviews by the Engineer (including 

those caused by a change in subcontractor or supplier) the Owner will withhold 
contractor's funds by a change order to the contract to cover the cost of additional 
reviews.  One review is counted for each action including rejection or return of any 
reason. 

 
1.10. SUPERVISION AND COORDINATION 
 

A. Provide complete supervision, direction, scheduling, and coordination of all work under 
the Contract, including that of subcontractors. 

 
B. Coordinate rough-in of all work and installation of sleeves, anchors, and supports for 

piping, equipment, and other work performed under Division 21. 
C. Arrange for pipe spaces, chases, slots, and openings in building structure during progress 

of construction to allow for fire protection installations. 
 

D. Coordinate electrical work required under Division 21 with that under Division 26.  
Coordinate all work under Division 21 with work under all other Divisions. 

 
E. Supply services of an experienced (10 years minimum) and competent Project Manager 

to be in constant charge of work at site. 
 

F. Where a discrepancy exists within the specifications or drawings or between the 
specifications and drawings, the more stringent (or costly) requirement shall apply until 
clarification can be obtained from the Engineer. Failure to clarify such discrepancies with 
the Engineer will not relieve the Contractor of the responsibility of conforming to the 
requirements of the Contract. 
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G. Failure of contractor to obtain a full and complete set of contract documents (either 

before or after bidding) will not relieve the contractor of the responsibility of complying 
with the intent of the contract documents. 

 
1.11. CUTTING AND PATCHING 
 

A. Accomplish all cutting and patching necessary for the installation of work under Division 
21.  Damage resulting from this work to other work already in place, shall be repaired at 
Contractor's expense.  Where cutting is required, perform work in neat and workmanlike 
manner.  Restore disturbed work to match and blend with existing construction and 
finish, using materials compatible with the original.  Use mechanics skilled in the 
particular trades required. 

 
B. Do not cut structural members without approval from the Architect or Structural 

Engineer. 
 
1.12. PENETRATION OF WATERPROOF CONSTRUCTION 
 

A. Coordinate the work to minimize penetration of waterproof construction, including roofs, 
exterior walls, and interior waterproof construction.  Where such penetrations are 
necessary, furnish and install all necessary curbs, sleeves, flashings, fittings and caulking 
to make penetrations absolutely watertight. 

 
1.13. CONNECTIONS AND ALTERATIONS TO EXISTING WORK 
 

A. Unless otherwise noted on the drawings, where existing fire protection work is removed, 
pipes, valves, etc., shall be removed, including hangers, to a point below finished floors 
or behind finished walls and capped.  Such point shall be far enough behind finished 
surfaces to allow for installation of normal thickness of required finish material. 

 
B. Where work specified in Division 21 connects to existing equipment and piping, etc., 

Contractor shall perform all necessary alterations, cuttings, fittings, etc., of existing work 
as may be necessary to make satisfactory connections between new and existing work, 
and to leave completed work in a finished and workmanlike condition. 

 
C. Where the work specified under Division 21, or under other Divisions, requires relocation 

of existing equipment, piping, etc., Contractor shall perform all work and make necessary 
changes to existing work as may be required to leave completed work in a finished and 
workmanlike condition.   

 
D. Where the relocation of existing equipment is required for access or the installation of 

new equipment, the contractor shall temporarily remove and/or relocate and re-install as 
required to leave the existing and new work in a finished and workman like condition. 

 
1.14. DEMOLITION 
 

A. Unless otherwise noted all existing equipment, piping,  etc., shall remain. 
 

B. Where existing equipment is indicated to be removed, all associated piping, conduit, 
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power, controls, insulation, hangers,  supports and housekeeping pads, etc.   Patch, paint 
and repair walls/roof/floor to match existing and/or new finishes. 

 
C. Provide necessary piping, valves,  temporary feeds, etc., as required. Drain and refill 

piping systems as often as necessary to accommodate phasing and to minimize time 
lengths of outages. 

 
D. The Contractor shall be responsible for visiting the site and determining the existing 

conditions in which the work is to be performed. 
 

E. Where any abandoned pipes in existing floors, walls, pipe tunnels, ceilings, etc., conflict 
with new work, remove abandoned pipes as necessary to accommodate new work. 

 
F. The location of all existing equipment, piping, etc., indicated is approximate only and 

shall be checked and verified.  Install all new fire protection work to connect to or clear 
existing work as applicable. 

 
G. Maintain egress at all times. Coordinate egress requirements with the State Fire Marshal, 

the Owner and the authorities having jurisdiction. 
 

H. Make provisions and include in bid all costs associated with confined entry/space 
requirements in crawl spaces  and all other applicable OSHA regulations. 

 
I. Where required to maintain the existing systems in operation, temporarily backfeed 

existing systems from new equipment.  Contractor shall temporarily extend existing 
piping systems to new piping systems with the appropriate shut-off valves and tamper 
switches. 

 
J. At completion of project all temporary piping, valves, controls, etc., shall be removed in 

their entirely. 
 

K. Existing piping, equipment,  materials, etc., not required for re-use or re-installation in 
this project, shall be removed from the project site. 

 
L. Deliver to the Owner, on the premises where directed, existing equipment and materials 

which are removed and which are desired by the Owner or are indicated to remain the 
property of the Owner. 

 
M. All other materials and equipment which are removed shall become property of the 

Contractor and shall be promptly removed, from the premises, and disposed of by the 
Contractor, in an approved manner.   

 
N. Where piping is removed, remove all pipe hangers which were supporting the removed 

piping.  Patch the remaining penetration voids with like materials and paint to match 
existing construction. 

 
O. Where required, provide and coordinate removal and re-installation of existing 

equipment. Take care to protect materials and equipment indicated for reuse. Contractor 
shall repair or replace items which are damaged.  Contractor shall have Owner’s 
representative present to confirm condition of equipment prior to demolition. 
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P. Before demolition begins, and in the presence of the Owners representative, test and note 

all deficiencies in all existing systems affected by demolition but not completely removed 
by demolition. Provide a copy of the list of system deficiencies to the Owner and the 
Engineer.  Videotape existing conditions in each space prior to beginning demolition 
work. 

 
Q. The Owner shall have the first right of refusal for all devices and equipment removed by 

the Contractor. 
 

R. All devices and equipment designated by the Owner to remain the property of the Owner 
shall be moved and stored by the Contractor at a location on site as designated by the 
Owner. It shall be the Contractor’s responsibility to store all  devices and equipment in a 
safe manner to prevent damage while stored. 

 
S. All existing equipment refused by the Owner shall become the property of the Contractor 

and shall be removed from the site by the Contractor in a timely manner and disposed of 
in a legal manner. 

 
T. Work Abandoned in Place: cut and remove underground pipe a minimum of 2 inches 

beyond face of adjacent construction.  Cap and patch surface to match existing finish. 
 

U. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make 
operational equipment indicated for relocation. 

 
V. Terminate services and utilities in accordance with local laws, ordinances, rules and 

regulations. 
 
1.15. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section 
affected by alternates. 

 
1.16. DEFINITIONS 
 

A. Approve - to permit use of material, equipment or methods conditional upon compliance 
with contract documents requirements. 

 
B. Furnish and install or provide means to supply, erect, install, and connect to complete for 

readiness for regular operation, the particular work referred to. 
 

C. Contractor means the mechanical contractor and any of his subcontractors, vendors, 
suppliers, or fabricators. 

 
D. Piping includes pipe, all fittings, valves, hangers, insulation, identification, and other 

accessories relative to such piping. 
 

E. Concealed means hidden from sight in chases, formed spaces, shafts, hung ceilings, 
embedded in construction or in crawl space. 
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F. Exposed means not installed underground or concealed as defined above. 
 

G. Invert Elevation means the elevation of the inside bottom of pipe. 
 

H. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred  
spaces,  pipe and duct shafts, unheated spaces immediately below roof,  spaces above 
ceiling, unexcavated spaces, crawl spaces, and tunnels. 
 

I. Review - limited observation or checking to ascertain general conformance with design 
concept of the work and with information given in contract documents.  Such action does 
not constitute a waiver or alteration of the contract requirements. 

 
J. Building Line:  Exterior wall of building. 

 
PART 2. ELECTRICAL REQUIREMENTS 
 
2.01. GENERAL MOTOR AND ELECTRICAL REQUIREMENTS 
 

A. Furnish and install control and interlock wiring for the equipment furnished.  In general, 
power wiring and motor starting equipment will be provided under Division 26.  
Carefully review the contract documents to coordinate the electrical work under Division 
21 with the work under Division 26.  Where the electrical requirements of the equipment 
furnished differ from the provisions made under Division 26, make the necessary 
allowances under Division 21.  Where no electrical provisions are made under Division 
26, include all necessary electrical work under Division 21. 

 
B. All electrical work performed under Division 21 shall conform to the applicable 

requirements of Division 26 and conforming to the National Electrical Code.  All wiring, 
conduit, etc., installed in ceiling plenums must be plenum rated per NFPA  and the IBC. 

 
C. Provide wiring diagrams with electrical characteristics and connection requirements. 

 
D. Test Reports: Indicate test results verifying nominal efficiency and power factor for three 

phase motors larger than five (5) horsepower. 
 

E. Protect motors stored on site from weather and moisture by maintaining factory covers 
and suitable weatherproof covering.  For extended outdoor storage, remove motors from 
equipment and store separately. 

 
F. All motors shall be furnished with visible nameplate indicating motor horsepower, 

voltage, phase, cycles, RPM, full load amps, locked rotor amps, frame size, 
manufacturer’s name and model number, service factor, power factor and efficiency. 

 
G. Nominal efficiency and power factor shall be  as scheduled at full load and rated voltage 

when tested in accordance with IEEE 112. 
 

H. Brake horsepower load requirement at specified duty shall not exceed 85 percent of 
nameplate horsepower times NEMA service factor for motors with 1.0 and 1.15 service 
factors.    
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I. All single phase motors shall be provided with thermal protection: Internal protection 
shall automatically open power supply circuit to motor when winding temperature 
exceeds a safe value calibrated to temperature ratings of motor insulation. Thermal 
protection device shall automatically reset when motor temperature returns to normal 
range, unless otherwise indicated. 

 
2.02. WIRING DIAGRAMS 
 

A. The Contractor is responsible for obtaining and submitting wiring diagrams for all major 
items of equipment. 

 
B. Wiring diagrams shall be provided with shop drawings for all equipment requiring 

electric power. 
 
PART 3. EXECUTION 
 
3.01. EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 
 

A. Install equipment to provide maximum possible headroom, if mounting heights are not 
indicated. 

 
B. Install equipment according to approved submittal data. Portions of the work are shown 

only in diagrammatic form.  Refer conflicts to Architect. 
 

C. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated. 

 
D. Install fire protection equipment to facilitate service, maintenance, and repair or 

replacement of components. Connect equipment for ease of disconnecting, with 
minimum interference to other installations.  Extend grease fittings to accessible 
locations. 

 
E. Install equipment giving right of way to piping installed at required slope. 

 
3.02. SUPPORTS, HANGERS AND FOUNDATIONS 
 

A. Provide supports, hangers, braces, attachments and foundations required for the work.  
Support and set the work in a thoroughly substantial and workmanlike manner without 
placing strains on materials, equipment, or building structure, submit shop drawings for 
approval.  Coordinate all work with the requirements of the structural division. 

 
B. Supports, hangers, braces, and attachments shall be standard manufactured items or 

fabricated structural steel shapes.  All interior hangers shall be galvanized or steel with 
rust inhibiting paint.  For un-insulated copper piping provide copper hanger to prevent 
contact of dissimilar metals.  All exterior hangers shall be constructed of galvanized steel 
utilizing galvanized rods, nuts, washers, bolts, etc.  At contractor’s option stainless steel 
may be utilized for exterior hangers, rods, nuts, washers, bolts, etc. 

 
3.03. DEMONSTRATION AND TRAINING VIDEO RECORDINGS 
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A. General:  Engage a qualified videographer to record demonstration and training video 
recordings.  Record each training module separately. 

 
1. At beginning of each training module, record each chart containing learning 

objective and lesson outline. 
 

B. Video Recording Format:  Provide high-quality color video recordings with menu 
navigation in format acceptable to Engineer 

 
C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary 

to show area of demonstration and training.  Display continuous running time. 
 
D. Narration:  Describe scenes on video recording by audio narration by microphone while 

video recording is recorded.  Include description of items being viewed. 
 
E. Transcript: Provide a transcript of the narration.  Display images and running time 

captured from videotape opposite the corresponding narration segment. 
 

3.04. PROVISIONS FOR ACCESS 
 

A. The contractor shall provide access panels and doors for all concealed equipment, valves, 
strainers, controls, control devices, and other devices requiring maintenance, service, 
adjustment, balancing or manual operation. 

 
B. Where access doors are necessary, furnish and install manufactured painted steel door 

assemblies consisting of hinged door, key locks, and frame designed for the particular 
wall or ceiling construction.  Properly locate each door. Door sizes shall be a 12 inches x 
12 inches for hand access, 18 inches x 18 inches for shoulder access and 24 inches x 24 
inches for full body access where required.  Review locations and sizes with Architect 
prior to fabrication.   Provide U.L. approved and labeled access doors where installed in 
fire rated walls or ceilings.  Doors shall be Milcor Metal Access Doors as manufactured 
by Inland-Ryerson, Mifab, or approved equal. 

 
1. Acoustical or Cement Plaster:  Style B 
2. Hard Finish Plaster:  Style K or L 
3. Masonry or Dry Wall:  Style M 

 
C. Where access is by means of liftout ceiling tiles or panels, mark each ceiling grid using 

small color-coded and numbered tabs.  Provide a chart or index for identification.  Place 
markers within ceiling grid not on ceiling tiles. 

 
D. Access panels, doors, etc. described herein shall be furnished under the section of 

specifications providing the particular service and to be turned over to the pertinent trade 
for installation.  Coordinate installation with installing contractor.  All access doors shall 
be painted in baked enamel finish to match ceiling or wall finish. 

 
E. Submit shop drawings indicating the proposed location of all access panels/doors.  

Access doors in finished spaces shall be coordinated with air devices, lighting and 
sprinklers to provide a neat and symmetrical appearance. 
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3.05. PAINTING AND FINISHES 
 

A. Provide protective finishes on all materials and equipment.  Use coated or corrosion-
resistant materials, hardware and fittings throughout the work.  Paint bare, untreated 
ferrous surfaces with rust-inhibiting paint.  All exterior components including supports, 
hangers, nuts, bolts, washers, vibration isolators, etc. shall be stainless steel. 

 
B. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other 

finishes. 
 

C. Provide factory-applied finishes where specified.  Unless otherwise indicated factory-
applied paints shall be baked enamel with proper pretreatment. 

 
D. Protect all finishes and restore any finishes damaged as a result of work under Division 

21 to their original condition. 
 

E. The preceding requirements apply to all work, whether exposed or concealed. 
 

F. Remove all construction marking and writing from exposed equipment, piping and 
building surfaces.  Do not paint manufacturer's labels or tags. 

 
G. All exposed piping, equipment, etc. shall be painted.  Colors shall be as stated in this 

division or as selected by the Architect and conform to ANSI Standards. 
 
H. All exposed piping, equipment, etc. in finished spaces shall be painted.  Colors shall be as 

selected by the Architect and conform to ANSI Standards. 
 
3.06. CLEANING OF SYSTEMS 
 

A. Thoroughly clean systems after satisfactory completion of pressure tests and before 
permanently connecting equipment, and other accessory items.  Blow out and flush 
piping until interior surfaces are free of foreign matter. 

 
B. Flush piping to remove cutting oil, excess pipe joint compound, solder slag and other 

foreign materials.  Do not use system pumps until after cleaning and flushing has been 
accomplished to the satisfaction of the Engineer.  Employ chemical cleaners, including a 
non-foaming detergent, not harmful to system components.  After cleaning operation, 
final flushing and refilling, the residual alkalinity shall not exceed 300 parts per million.  
Submit a certificate of completion to Engineer stating name of service company used. 

 
C. Pay for labor and materials required to locate and remove obstructions from systems that 

are clogged with construction refuse after acceptance. Replace and repair work disturbed 
during removal of obstructions. 

 
D. Leave systems clean, and in complete running order. 

 
3.07. COLOR SELECTION 
 

A. Color of finishes shall be as selected by the Architect. 
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B. Submit color of factory-finished equipment for acceptance prior to ordering. 
 
3.08. PROTECTION OF WORK 
 

A. Protect work, material and equipment from weather and construction operations before 
and after installation.  Properly store and handle all materials and equipment. 

 
B. Cover temporary openings in piping and equipment to prevent the entrance of water, dirt, 

debris, or other foreign matter.  Deliver pipes and tubes with factory applied end caps. 
 

C. Cover or otherwise protect all finishes. 
 

D. Replace damaged materials, devices, finishes and equipment. 
 

E. Protect stored pipes and tubes from moisture and dirt. Elevate above grade.  Do not 
exceed structural capacity of floor, where stored inside. 

 
3.09. OPERATION OF EQUIPMENT 
 

A. Clean all systems and equipment prior to initial operation for testing, or other purposes.  
Lubricate, adjust, and test all equipment in accordance with manufacturer's instructions.  
Do not operate equipment unless all proper safety devices or controls are operational.  
Provide all maintenance and service for equipment that is authorized for operation during 
construction. 

 
B. Where specified, or otherwise required, provide the services of the manufacturer's 

factory-trained servicemen or technicians to start up the equipment.  Where factory start-
up of equipment is not specified, provide field start-up by qualified technician. 

 
C. Submit factory start-up sheets or field start-ups sheets for all equipment.  

 
3.10. IDENTIFICATIONS, FLOW DIAGRAMS, ELECTRICAL DIAGRAMS AND OPERATING 

INSTRUCTIONS 
 

A. Contractor shall submit for approval working fire protection drawings of each piping 
system installed in the building.  Diagrams shall indicate the location and the 
identification number of each valve in the particular system.  Following approval by all 
authorities, the diagrams shall be framed, mounted under safety glass and hung in each 
Mechanical Room where directed.  Contractor shall deliver the tracing or sepia from 
which the diagrams were reproduced to the Owner. 

 
B. All valves shall be plainly tagged.  For any bypass valves, install sign indicating valve 

position as “Normally Open” or “Normally Closed” as required. 
 

C. All items of equipment, including motor starters, fire pump controllers, jockey pump 
controllers and disconnects  shall be furnished with white on black plastic permanent 
identification cards. Lettering shall be a minimum of ¼ inch high. Identification plates 
shall be secured, affixed to each piece of equipment, starters, disconnects, panels by 
screw or adhesive (tuff bond #TB2 or as approved equal).  Equipment identification and 
room name or area served shall be on each label. 
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D. Provide six (6) copies of operating and maintenance instructions for all principal items of 

equipment furnished.  This material shall be bound as a volume of the Operation and 
Maintenance Booklet as hereinafter specified. 

 
E. All lines piping installed under this contract shall be stenciled with direction of flow 

arrows and with stenciled letters naming each pipe  and service. Refer to Division 21 
Section, “Fire Protection Piping, Fittings, Valves, Etc”.  Color code all direction of flow 
arrows and labels.  In finished spaces omit labeling and direction of flow arrows.  Paint in 
color as selected by Architect. 

 
F. Submit list of wording, symbols, letter size, and color coding for fire protection 

identification. Submit samples of equipment identification cards, piping labels, and valve 
tags to Engineer for review prior to installation. 

 
G. Provide at least 4 hours of straight time instruction to the operating personnel.  Time of 

instruction shall be designated by the Owner.  
 

H. Contractor shall demonstrate Sequences of Operation of all fire protection equipment in 
presence of Owner’s representative, and Fire Marshal. 

 
3.11. WALL AND FLOOR PENETRATION 
 

A. All penetrations of partitions, ceilings, roofs and floors by  piping or conduit under 
Division 21 shall be sleeved, sealed, and caulked airtight for sound and air transfer 
control.   

 
B. All penetration of fire rated assemblies shall be sleeved, sealed, caulked and protected to 

maintain the rating of the wall, roof, or floor.  Fire Marshal approved U.L. assemblies 
shall be utilized.  See Division 07 Section, “Fire Protection, HVAC and Plumbing 
Protection Firestopping”. 

 
C. Where piping extends through exterior walls or below grade, provide waterproof pipe 

penetration seals, as specified in another division of these specifications. 
 

D. Provide pipe escutcheons for sleeved pipes  in finished areas. 
 

E. Piping sleeves: 
1. Galvanized steel pipe, standard weight where pipes are exposed and roofs and 

concrete and masonry walls.  On exterior walls provide anchor flange welded to 
perimeter. 

 
2. Twenty-two (22) gauge galvanized steel elsewhere. 

 
3.12. RECORD DRAWINGS 
 

A. Upon completion of the mechanical installations, the Contractor shall deliver to the 
Architect one complete set of prints of the fire protection drawings which shall be legibly 
marked in red pencil to show all changes and departures of the installation as compared 
with the original design.  They shall be suitable for use in preparation of Record 
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Drawings. 
 

B. Contractor shall incorporate all sketches, addendums, value engineering, change orders, 
etc., into record drawings prior to delivering to Architect. 

 
3.13. WARRANTY 
 

A. Contractor's attention is directed to warranty obligations contained in the GENERAL 
CONDITIONS. 

 
B. The above shall not in any way void or abrogate equipment manufacturer's guarantee or 

warranty.  Certificates of equipment manufacturer’s warranties shall be included in the 
operations and maintenance manuals. 

 
C. The contractor guarantees for a two year period from the time of final acceptance by the 

Owner. 
 

1. That the work contains no faulty or imperfect material or equipment or any 
imperfect, careless, or unskilled workmanship. 

 
2. That all work, equipment, machines, devices, etc. shall be adequate for the use to 

which they are intended, and shall operate with ordinary care and attention in a 
satisfactory and efficient manner. 

 
3. That the contractor will re-execute, correct, repair, or remove and replace with 

proper work, without cost to the Owner, any work found to be deficient.  The 
contractor shall also make good all damages caused to their work or materials in 
the process of complying with this section. 

 
4. That the entire work shall be water-tight and leak-proof. 

 
3.14.  OPERATION AND MAINTENANCE MANUALS 
 

A. The Contractor shall have prepared six (6) copies of the Operation and Maintenance 
Manuals and deliver these copies of the manuals to the Owner.  The manuals shall be as 
specified herein.  The manuals must be approved and will not be accepted as final until so 
stamped. 

 
B. The manuals shall be bound in a three-ring loose-leaf binder similar to National No. 3881 

with the following title lettered on the front:  Operations and Maintenance Manuals –      
Central Middle School Renovation – Fire Protection.  No sheets larger than 8-1/2 inches 
x 11 inches shall be used, except sheets that are neatly folded to 8-1/2 inches x 11 inches 
and used as a pull-out.  Provide divider tabs and table of contents for organizing and 
separating information. 

 
C. Provide the following data in the booklet: 

 
1. As first entry, an approved letter indicating the starting/ending time of 

Contractor’s  warranty period. 
2. Maintenance operation and lubrication instructions on each piece of equipment 
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furnished. 
3. Manufacturer's extended limited warranties on equipment. 
4. Chart form indicating frequency and type of routine maintenance for all fire 

protection equipment. The chart shall also indicate model number of equipment, 
location and service. 

5. Provide sales and authorized service representatives names, address, and phone 
numbers of all equipment and subcontractors. 

6. Provide supplier and subcontractor’s names, address, and phone number. 
7. Catalog data of all equipment, valves, etc. shall include wiring diagrams, parts 

list and assembly drawing. 
8. Provide and install in locations as directed by the Owner, valve charts including 

valve tag number, valve type, valve model number, valve manufacturer, style, 
service and location.  Each valve chart shall be enclosed in a durable polymer 
based frame with a cover safety glass.    

9. Access panel charts with index illustrating the location and purpose of access 
panels. 

10. Approved  Fire Protection Certificates. 
11. Start-up reports for equipment. 

 
D. Submit Operations and Maintenance Manuals prior to anticipated date of substantial 

completion for Engineer review and approval.  Substantial completion requires that 
Operations and Maintenance Manuals be reviewed and approved. 

 
3.15. INSTALLATION AND COORDINATION DRAWINGS 
 

A. Prepare, submit, and use composite installation and coordination drawings to assure 
proper coordination and installation of work.  Drawings shall include, but not be limited, 
to the following: 
1. Complete Plumbing, Sprinkler and HVAC Piping Drawings showing 

coordination with lights, electrical equipment, HVAC equipment and structural 
amenities. 

 
B. Draw plans to a scale not less than 3/8-inch equals one foot.  Include plans, sections, and 

elevations of proposed work, showing all equipment, and piping  in areas involved.  Fully 
dimension all work including lighting fixtures, conduits, pullboxes, panelboards, and 
other electrical work, walls, doors, ceilings, columns, beams, joists and other 
architectural and structural work. 

 
C. Identify all equipment and devices on wiring diagrams and schematics.  Where field 

connections are shown to factory-wired terminals, include manufacturer's literature 
showing internal wiring. 

 
3.16. PIPING SYSTEMS TESTING 
 

A. The entire new fire protection piping systems shall be tested hydrostatically before 
insulation covering is applied and proven tight under the following gauge pressures for a 
duration of four (4) hours.  Testing to be witnessed by Owner's representative and 
documented in writing. 

 
SYSTEM TEST PRESSURE 
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Fire Protection (Refer to NFPA) 200 psi 

 
B. Testing and acceptance thereof shall be in accordance with local requirements and shall 

meet approval of authority having jurisdiction. Submit certificates and approved permits 
and insert one (1) copy in the Operations and Maintenance Manuals. 

 
3.17. OUTAGES 
 

A. Provide a minimum of fourteen (14) days notice to schedule outages.  The Contractor 
shall include in their bid outages and/or work in occupied areas to occur on weekends, 
holidays, or at night.  Coordinate and get approval of all outages with the Owner. 

 
B. Submit Outage Request form, attached at end of this Section, to Owner for approval. 

 
 

END OF SECTION 
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OUTAGE REQUEST 
 
 
DATE APPLIED:                                                      BY:                                  
 
DATE FOR OUTAGE:                                                      FIRM:                                 
 
START OUTAGE-TIME:                                                  DATE:                                     
 
END OUTAGE -- TIME:                                                   DATE:                                    
 
AREAS AND ROOMS:                                         

  FLOOR(S):                                         
 
   AREA(S):                                      
 
   ROOM(S):                                        
 
WORK TO BE PERFORMED:                                       
 
SYSTEM(S):                                                
 
                                                                                                                                                   
    
REQUEST APPROVED BY:                                        
     (FOREMAN OR OTHER PERSON IN CHARGE) 
 

 
 
(FOR OWNER’S USE ONLY): 
 
APPROVED:             
 
YES           NO         BY:                                                 DATE:                                  
 
DATE/TIME-AS REQUESTED:                                   OTHER :                                    
 
OWNER’S PRESENCE REQUIRED:         
  
 
YES:          NO:          NAME:                                         
 
POINT OF CONTACT:                                                                PHONE:                                       
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SECTION 210505 
 

FIRE PROTECTION PIPING, FITTINGS AND VALVES 
 
PART 1. GENERAL 
 
1.01. SUMMARY 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02. SYSTEM DESCRIPTION CONDITIONS 
 

A. Provide all labor and materials necessary to furnish and install all piping systems on this 
project as herein specified and/or shown on the drawings.   

 
B. All piping and insulation installed in ceiling plenums must be plenum rated and comply with 

NFPA and the authority having jurisdiction. 
 

C. Where more than one piping system material is specified, ensure system components are 
compatible and joined to ensure the integrity of the system is not jeopardized.  Provide 
necessary joining fittings.  Ensure flanges, union, and couplings for servicing are 
consistently provided. 

 
D. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus 

connections. Do not use direct welded or threaded connections to valves, equipment or other 
apparatus. 

 
E. Use non-conducting dielectric connections whenever jointing dissimilar metals in open 

systems. 
 

F. Provide pipe hangers and supports in accordance with ASTM B31.9, MSS SP69 and NFPA-
13 unless indicated otherwise. 

 
G. Use 3/4 inch (20 mm) ball valves with cap and chain for drains at main shut-off valves, low 

points of piping, bases of vertical risers, and at equipment.  Pipe to nearest floor drain. 
 
1.03. QUALITY ASSURANCE 
 

A. Valves: Manufacturer's name and pressure rating marked on valve body. 
 

B. To assure uniformity and compatibility of piping components in grooved piping systems, all 
grooved products utilized shall be supplied by a single manufacturer.  Grooving tools shall 
be of the same manufacturer as the grooved components. 

 
C. If the product is available domestically it shall be supplied as such. 

 
1.04. DELIVERY, STORAGE AND HANDLING 
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A. Deliver, store, protect and handle products to site under as hereinbefore specified. 
 

B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 
 

C. Provide temporary protective coating on cast iron and steel valves. 
 

D. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

 
E. Protect piping systems from entry of foreign materials by temporary covers, completing 

sections of the work, and isolating parts of completed systems. 
 
1.05. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section affected 
by alternates. 
 

PART 2.  PRODUCTS 
 
2.01. PIPE MATERIALS 
 

A. All materials, unless otherwise specified, shall be new and of the best quality of their 
respective kinds, and shall conform to the requirements and ordinances of local, state and 
insurance authorities having jurisdiction.   

 
1. Fire Protection Piping (NFPA-13): 

 
a). Piping Above Grade (Inside):  Steel, schedule 40, ASTM A53, black pipe. 

Piping 4 inches and smaller shall be ASTM A120, black steel pipe. Sizes 4-
inches and above shall be standard weight, black, cast iron with screwed 
fittings, schedule 10 steel piping shall be acceptable when approved by the 
authority having jurisdiction.   

 
b). Piping Above Grade (Outside):  Galvanized Steel 

 
c). Wet Pipe Fittings:  Steel fittings shall be ASME B16.9, wrought steel, butt 

welded. Cast iron fittings shall be ASME 16.1, flanges and flanged fittings. 
 Malleable iron fittings shall be ASME B16.3, threaded fittings.  
Mechanical grooved couplings shall be malleable iron housing clamps to 
engage and lock C shaped elastomeric sealing gasket, steel bolts, nuts, and 
washers; galvanized for galvanized pipe.  Mechanical formed fittings shall 
be carbon steel housing with integral pipe stop and O-ring and O-ring 
uniformity compressed into permanent mechanical engagement onto pipe. 

 
d). Victaulic grooved end fittings and mechanical couplings shall be used for 

wet pipe and dry pipe systems 2” and larger.  Couplings and fitting shall be 
UL listed and FM approved.  Fittings shall be ASTM A536 ductile iron, 
ASTM A234 forged steel or ASTM A53 fabricated steel with factory 
grooved ends designed to accept Victaulic couplings. 
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e). Victaulic mechanical couplings shall consist of two ASTM A536 ductile 

iron housings, pressure-responsive, synthetic rubber gasket and plated steel 
bolts and nuts. 

 
i. Rigid Type: Housings shall be cast with offsetting, angle-pattern 

bolt pads to provide system rigidity and support and hanging in 
accordance with NFPA-13.  Tongue and recess rigid type couplings 
shall only be used if the contractor uses a torque wrench for 
installation.  Required torque shall be in accordance with the 
manufacturer’s latest recommendation. 
1.) 1-1/4” through 8”: “Installation Ready” stab-on rigid 

coupling, designed for direct ‘stab’ installation onto grooved 
end pipe without prior field disassembly and no loose part.  
Victaulic FireLock EZ Style 009H (1-1/4” – 4”) and Victaulic 
QuickVic Style 107H (2”-8”). 

2.) 2” and Larger: Standard rigid coupling design.  Victaulic 
Style 07 Zero-Flex. 
 

ii. Flexible Type: use in seismic areas and where required by NFPA-
13. 
1.) 2” through 8”:  “Installation Ready” stab-on flexible 

coupling, designed for direct ‘stab’ installation onto grooved 
end pipe without prior field disassembly and no loose parts.  
Victaulic QuickVic Style 177. 

2.) 2” and Larger:  Standard flexible coupling design.  
Victaulic Style 75 or 77. 
 

iii.  
 
Fire Protection 
Service 

Temperature Range Gasket Recommendation

Water/Wet Systems Ambient Grade EPDM, Type A-C 
Shaped, FireLock EZ, or 
QuickVic Design 

 
f). Gate Valves:  2-1/2 inches & larger - listed 175 lb. OS&Y, flanged.  2 

inches & smaller - UL/FM listed 175 lb., bronze, screwed.  Furnish all 
sprinkler control valves with slow close manual operator and position 
indicator.  Tamper switches furnish under Division 21. 

 
g). Grooved End Gate Valves:  2-1/2inches and Larger – UL listed/FM 

approved, 250 psi maximum pressure rating, OS&Y, ductile iron body, 
bronze mounted, grooved ends.  Victaulic FireLock Series 771. 

 
h). Grooved End Butterfly Valves: 2 inches & Larger: UL listed/FM approved, 

up to 365 psi maximum pressure rating, ductile iron body, nickel-plated 
ductile iron disc, Nitrile seat, weather-proof actuator with two pre-wired 
supervisory switches.  Victaulic FireLock Series 765 or Series 705. 
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i). Globe Valves:  2 inches & smaller - 175 lb., bronze, screwed, UL/FM listed. 

 
j). Check Valves: 2-1/2 inches & smaller - UL/FM listed 175 lb., flanged 

swing check.  2 inches & smaller - listed 175 lb., bronze swing check, 
screwed. 

 
k). Grooved End Check Valves:  2 inches and Larger: UL listed/FM approved, 

up to 365 psi maximum pressure rating, ductile iron body, spring-loaded 
stainless steel or EPDM coated ductile iron disc, nickel-plated or welded-in 
nickel seat.  Victaulic FireLock Series 717H or Series 717. 

 
l). Finish: All exposed fire protection piping shall be primed and painted with 

epoxy red paint.  White letters shall indicate pipe and indicate direction of 
flow. Painting shall be provided under Division 09. 

 
m). Special Requirements:  All fire protection piping, valves, fittings and joints 

shall comply with applicable National Fire Protection Pamphlets (NFPA) 
local codes, building codes, Fire Marshal, Owner's Insurance Underwriter,  
and the authority having jurisdiction. 

 
B. Steel pipe shall be similar and equal to National Allied Tube or Wheatland black or zinc-

coated (galvanized) as hereinafter specified.  Pipe shall be free from all defects which may 
affect the durability for the intended use.  Each length of pipe shall be stamped with the 
manufacturer's name. 

 
C. Copper pipe shall be Revere, Anaconda or Chase with approved solder fittings. 

 
2.02. PIPE HANGERS 

 
A. All hangers for metallic piping shall be adjustable, wrought clevis type, or adjustable 

malleable split ring swivel type, having rods with machine threads.  Hangers shall be 
Grinnell Company's Figure 260 for pipe ¾-inch and larger, and Figure 65 for pipe 2-inches 
and smaller, or approved equal.  Adjustable pipe stanchion with U-bolt shall be Grinnell 
Company's Figure 191.  Pipe roller supports shall be Grinnell's Figure 181 or Figure 271.  
Exterior pipe hangers shall be galvanized or stainless steel construction.  For copper piping 
in direct contact with the hanger, hanger construction shall be copper coated to prevent 
contact of dissimilar metals similar to Grinnell's Figure CT-65.  Hanger spacing and rod sizes 
for steel and copper pipe shall not be less than the following: 

 
 
NOMINAL PIPE 
SIZE IN 

 
STD. STEEL PIPE MAXIMUM SPAN 

FT. COPPER TUBE 

 
MINIMUM ROD 
DIAMETER INCHES 
OF ASTM A36 
STEEL THREADED 
RODS 

 
3/4 & 1 

 
6 5 

 
3/8 

 
1 -  ½   

 
6 8 

 
3/8 
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NOMINAL PIPE 
SIZE IN 

 
STD. STEEL PIPE MAXIMUM SPAN 

FT. COPPER TUBE 

 
MINIMUM ROD 
DIAMETER INCHES 
OF ASTM A36 
STEEL THREADED 
RODS 

 
2 

 
8 8 

 
3/8 

 
2 – ½   

 
10 9 

 
 ½   

 
3 

 
12 10 

 
½   

 
4 

 
14 12 

 
5/8 

 
5 

 
14 12 

 
5/8 

 
6 

 
16 14 

 
3/4 

 
8 

 
18 16 

 
7/8 

 
10 

 
20 18 

 
7/8 

 
12 

 
20 18 

 
7/8 

 
B. Anchors, guides, and roller supports shall be installed in accordance with the contract 

drawings and manufacturer's recommendations to provide pipe support and control pipe 
movement for all piping systems. Anchors and guides shall be securely attached to the pipe 
support structure.  Submit shop drawing for proposed pipe support structure for guides and 
anchors for approval of the Structural Engineer.  Pipe alignment guides shall be Fig. 255 
Grinnell, or as approved equal.  Guides shall be sized to accommodate the pipe with 
insulation.  Guides shall be steel factory, fabricated, with bolted two section outer cylinder 
and base for alignment of piping and two section guiding spider for bolting to pipe. 

 
C. Hangers for pipe sizes ½  to 1 ½  inch (13 to 38 mm): Carbon steel, adjustable swivel, split 

ring, comply with NFPA-13. 
 

D. Hangers for pipe sizes 2 to 4 inches (50 to 100 mm): Carbon steel, adjustable, clevis. Comply 
with NFPA-13. 

 
E. Multiple or Trapeze hangers: Steel channels with welded spacers and hanger rods. 

 
F. Wall support for pipe sizes to 3 inches (76 mm): cast iron hook, comply with NFPA-13. 

 
G. Wall support for  pipe sizes 6 inches (150 mm) and over: welded steel bracket and wrought 

steel clamp with adjustable steel yoke and cast iron roll, comply with NFPA-13.. 
 

H. Vertical Support: Steel riser clamp, comply with NFPA-13. 
 

I. Floor support for pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 
concrete pier or steel support, comply with NFPA-13. 
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J. Copper pipe support: Carbon steel ring, adjustable, copper plated, comply  with NFPA-13. 
 

K. Hanger rods: Mild steel threaded both ends, threaded one end, or continuous threaded, 
comply with NFPA-13. 

 
L. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded 

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; 
size inserts to suit threaded hanger rods. 

 
M. Victaulic Style 009H, 107H, and 07 rigid couplings may be used with IPS steel piping 

systems, which meet the support and hanging requirements of NFPA-13.  An adequate 
number of Victaulic Style 177, 75, and 77 flexible couplings shall also be used to 
compensate for thermal expansion/contraction of the pipe. 

 
2.03. VALVES 
 

A. Provide parts list and assembly drawings (exploded view) for all valves in shop drawing 
submittals.  Provide valves of the same type by the same manufacturer.  All valves shall be 
provided with tamper switches and coordinated with Division 28.  

 
2.04. PRESSURE GAUGES 
 

A. Unless otherwise indicated, pressure gauges shall be the bronze bourdon tube type, 4-1/2-
inch dial, stem mounting, cast aluminum adjustable pointer, 1 percent accuracy over middle 
half of scale range, 1-1/2 percent over balance:  Trerice Model 600C; Weksler Instruments, 
Ernst Gage Co., Miljoco, or as approved equal. 

 
B. Gauges shall have pressure, vacuum, compound, or retard ranges as required, select ranges 

so that the normal readings are at the approximate midpoint and maximum system pressures 
do not exceed full scale. 

 
C. Furnish and install a gauge valve at each pressure gauge.  Gauge valves shall be Crane 

Model No. 88, Needle Valve, Ernst Gage Co. FLG 200, Wexler Instrument Corp. Type 
BBV4, or approved equal, rated for pressure intended. 

 
D. Gauge connections for pressure gauges, thermometers, or control instruments shall be made 

using tee fittings, except that gauge connections up to 1-inch size in steel may be using 
threaded extra heavy pipe couplings welded directly to the main, provided that the main is at 
least 2-inch size for 2-inch connections, 3-inch size for 3/4-inch connections, and 4-inch size 
for 1-inch connections.  Minimum gauge connection shall be 2-inch ips. 

 
E. Provide snubbers on all gauges.  Snubbers shall be No. 872 by Trerice, RS1/RS6 by Wexler 

Instruments, Miljoco or as approved equal. 
 
2.05. ESCUTCHEONS 
 

A. Provide chromium plated escutcheons properly fitted and secured with set screws on all 
exposed piping which passes through walls, floors or ceilings of finished spaces. 
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B. All escutcheon plates shall be chrome plated spun brass of plain pattern, and shall be set tight 
on the pipe and to the building surface.  Plastic escutcheon plates will not be accepted. 

 
2.06. DIELECTRIC CONNECTIONS: 
 

A. Furnish and install electrically insulated dielectric waterway fittings, unions or flanges, as 
manufactured by EPCO Sales, Inc., or Victaulic Co. at the following locations: 

 
1. Where steel piping systems join copper piping. 

 
2. Avoid the installation of steel nipples, cast iron or steel valves and specialties, or 

other ferrous components in predominately copper piping systems.  Where such 
installation is necessary, isolate the component with dielectric connections.  Do not 
mix steel pipe and copper tube in the same run of pipe or in the same section of a 
piping system. 

 
2.07. SLEEVES 
 

A. Sleeves shall be provided around all pipes through walls, floors, ceilings, partitions, roof 
structure members or other building parts.  Sleeves shall be standard weight galvanized iron 
pipe two sizes larger than the pipe or insulation so that pipe or insulation shall pass through 
masonry or concrete walls or floors.  Provide 20 gauge galvanized steel sheet or galvanized 
pipe sleeves for all piping passing through frame walls. 

 
B. Space between the pipe and sleeve shall be caulked.  Escutcheon plates shall be constructed 

to conceal the ends of sleeves.  Each trade shall be responsible for drilling existing floors and 
walls for necessary sleeve holes.  Drilling methods and tools shall be as hereinbefore 
specified. 

 
C. Sleeves through walls and floors shall be sealed with with a waterproof caulking compound. 

 
D. Firestop at sleeves that penetrate smoke barriers smoke partitions and/or rated walls/floors. 

 
PART 3. EXECUTION 
 
3.01. GENERAL PIPING INSTALLATION REQUIREMENTS 
 

A. All pipes shall be cut accurately to measurements established at the building, and shall be 
worked into place without springing or forcing, properly clearing all windows, doors and 
other openings.  Excessive cutting or other weakening of the building structure to facilitate 
piping installation will not be permitted.  All pipes shall be so installed as to permit free 
expansion and contraction without causing damage.  All open ends of pipe lines, equipment, 
etc., shall be properly capped or plugged during installation to keep dirt or  other foreign 
material out of the system.  All pipes shall be run parallel with the lines of the building and 
as close to walls, columns and ceilings as may be practical, with proper pitch.  All piping 
shall be arranged so as not to interfere with removal of other equipment on devices not to 
block access to doors, windows, manholes, or other access openings.  Flanges or unions, as 
applicable for the type of piping specified, shall be provided in the piping at connections to 
all items of equipment,  and installed so that there will be no interference with the installation 
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of the equipment.  All valves and specialties shall be placed to permit easy operation and 
access and all valves shall be regulated, packed and glands adjusted at the completion of the 
work before final acceptance.  All piping shall be installed so as to avoid air or liquid pockets 
throughout the work.  Ends of pipe shall be reamed so as to remove all burrs. 

 
B. All piping shall be run to provide a minimum clearance of 2-inches between finished 

covering on such piping and all adjacent work.  Group piping wherever practical at common 
elevations. 
 

C. All valves and other fittings shall be readily accessible. 
 

D. Drain valves with hose connections shall be provided at low points for drainage of piping 
systems.  Blow down valves shall be provided at the ends of all mains and branches so as to 
properly clean by blowing down the lines throughout in the direction of normal flow. 

 
E. Spring clamp plates (escutcheons) shall be provided where pipes are exposed in the building 

and run through walls, floors, or ceilings.  Plates shall be chrome plated spun brass of plain 
pattern, and shall be set tight on the pipe and to the building surface. 

 
F. Install all valves with stem upright or horizontal, not inverted. 

 
G. Where pipe support members are welded to structural building framing, scrape, brush clean, 

weld and apply one coat of zinc rich primer.  
 

H. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the work, and isolating parts of completed system. 

 
I. All water containing pipes shall be routed clear of combustion air dampers and louvers to 

prevent freezing condition when dampers are open. 
 

3.02. PRESSURE GAGE INSTALLATION REQUIREMENTS. 
 

A. Install pressure gages in piping tees with pressure-gage valve located on a pipe at most 
readable location. 

 
B. Adjust faces of gages to proper angle for best visibility. 

 
C. Clean windows of gages and clean factory-finished surfaces.  Replace cracked and broken 

window, and repair scratched and marred surfaces with manufacturer's touch up paint. 
 
3.03. VALVE INSTALLATION REQUIREMENTS 
 

A. Examine piping system for compliance with requirements for installation tolerances and 
other conditions affecting performance of valves.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

 
B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping 
and handling. 
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C. Operate valves from fully open to fully closed positions.  Examine guides and seats made 

accessible by such operation. 
 

D. Examine threads on valve and mating pipe for form and cleanliness. 
 

E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for 
proper size, length, and material.  Check gasket material for proper size, material 
composition suitable for service, and freedom from defects and damage. 

 
F. Do not attempt to repair defective valves; replace with new valves. 

 
G. Install valves as indicated, according to manufacturer's written instructions. 

 
H. Piping installation requirements are specified in other Division 21 Sections.  Drawings 

indicate the general arrangement of piping, fittings, and specialties. 
 

I. Install valves with unions or flanges at each piece of equipment arranged to allow servicing, 
maintenance, and equipment removal without system shutdown. 

 
J. Locate valves for easy access and provide separate support where necessary. 

 
K. Install valves in horizontal piping with stem at or above the center of the pipe. 

 
L. Install valves in a position to allow full stem movement. 

 
M. Adjust or replace packing after piping systems have been tested and put into service, but 

before final adjusting and balancing. Replace valves if leak persists. 
 
3.04. PIPE JOINTS INSTALLATION REQUIREMENTS 
 

A. Screwed Joints:  All screwed joints shall be made with tapered threads properly cut.  
Screwed joints shall be made perfectly tight with a stiff mixture of graphite and oil, applied 
with a brush to the male threads on the fittings. 

 
B. Grooved Joints:  Install in accordance with the manufacturer’s (Victaulic) guidelines and 

recommendations.  All grooved couplings, fittings, valves, and specialties shall be the 
products of a single manufacturer.  Grooving tools shall be of the same manufacturer as the 
grooved components.  The gasket style and elastomeric material (grade) shall be verified as 
suitable for the intended service as specified.  Gaskets shall be molded and produced by 
Victaulic.  Grooved end shall be clean and free from indentations, projections, and roll marks 
in the area from pipe end to groove for proper gasket sealing.  A Victaulic factory-trained 
field representative shall provide on-site training for contractor’s field personnel in the 
proper use of grooving tools and installation of grooved piping products.  Factory-trained 
representative shall periodically review the product installation.  Contractor shall remove and 
replace any improperly installed products. 

 
C. Soldered Joints and Copper Piping:  Joints in copper piping shall conform to the following 

minimum standards. 
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1. The pipes shall be cut to a length making certain that the ends are square, using a 

fins hacksaw blade or tube cutter.  The ends of all pipes shall be reamed and all 
burrs removed. 

 
2. The outside end of the pipe and the cut end of the fitting shall be cleaned with steel 

wool, sand cloth, or steel wire brush.  All dark spots shall be removed. 
 

3. The flux shall be applied evenly and sparingly to the outside end of the pipe and the 
inside of the outer end of the fitting until all surfaces to be jointed are completely 
covered.  The piping and fitting shall be slipped together and reworked several times 
to insure an even distribution of the flux. 

 
4. The correct amount of solder per joint for each size pipe shall be used in accordance 

with the manufacturer's recommendations. 
 

5. Solder joints shall be made by using a direct flame from a torch. 
 

6. On pipe sizes larger than ¼-inch, the fittings and valves in the pipe shall be moved 
or tapped with a hammer when the solder starts to melt to insure an even distribution 
of the solder. 

 
7. The excess solder shall be removed while it is still in the plastic state leaving a fillet 

around the cup of the fitting. 
 

8. Solder joints shall be suitable for working pressure of 100 psig and for working 
temperature of not less than 250 degrees F.  The type of solder and flux used will be 
submitted for approval.  Type 95-5 shall be the minimum standard. 

 
D. Where copper piping joins steel piping, approved bronze adapters shall be used. 

 
E. Prohibited Connections:  No direct weld, soldered, or brazed connections, without unions or 

flanges, shall be made to valves, strainers, apparatus, or related equipment.  Right and left 
couplings, long threads, or caulking of pipe threads or gasket joints will not be permitted. 

 
3.05. HANGERS AND SUPPORTS INSTALLATION REQUIREMENTS 
 

A. General:  All hangers shall be of an approved type arranged to maintain the required grading 
and pitching of lines to prevent vibration and to provide for expansion and contraction.    
Saddles shall be Grinnells Figure 173/273 or approved equal.  Provide approved spacers 
between saddles and pipe where flexible insulation is specified.  Provide insulation 
protection shields for insulated piping without saddles.  Shield shall be Grinnell Figure 167 
or as approved equal. Comply with NFPA-13. 

 
B. Spacing:  Regardless of spacing, hangers shall be provided at or near all changes in direction, 

both vertical and horizontal, for all piping.   
 

C. Vertical Lines:  Shall be supported at their bases, using either a suitable hanger placed in a 
horizontal line near the riser, or a base type fitting set on a pedestal, foundation or support.  
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All vertical lines extending through more than one floor level shall be supported at each floor 
with a riser clamp.  Riser clamp shall be Grinnell Co.'s Figure 261, or approved equal.  All 
vertical drops to pump suction elbows shall be supported by floor posts. 

 
D. Racks and Brackets:  All horizontal piping on vertical walls shall be properly supported by 

suitable racks securely anchored into the wall construction.  Where not practical to obtain 
ceiling anchorage, all piping near walls shall be supported by approved brackets securely 
anchored into the wall construction.  Washer plates (Fib. 60, 60L) and other miscellaneous 
attachments, fasteners, etc., shall be Grinnell or as approved equal.  All exterior hanger and 
bracket systems in their entirety shall be galvanized. 

 
E. Pipe Hangers and supports shall be attached to the panel point at the top chord of bar joist or 

at a location approved by the structural engineer. 
 

F. Select hangers and components for loads imposed.  Secure rods with double nuts. 
 

G. Support of horizontal piping shall allow for vertical adjustment after installation of piping. 
 

H. Support overhead piping with clevis hangers.  
 

I. Do not support all parallel piping from the same joist.  Stagger all supports in accordance 
with the structural engineer's recommendations.  

 
J. Fabricate and install steel anchors by welding steel shapes, plates, and bars to piping and to 

structure.  Comply with ASME B31.9 and AWS D1.1. 
 

K. Construct concrete anchors of poured-in-place concrete of dimensions indicated and include 
embedded fasteners. 

 
L. Refer to structural documents for appropriate connection/attachment materials to building. 

 
3.06. PIPING  IDENTIFICATION INSTALLATION REQUIREMENTS 
 

A. All piping  shall be identified with painted background marked with the name of the service 
with arrows to indicate flow direction.  Color code and system identification shall comply 
with ANSI Standards and piping identification system shall comply with ASME A13.1-81., 
scheme for the identification of piping systems and ASHRAE Fundamentals Handbook, 
latest edition. 

 
B. Markings shall be plain block letters, stenciled on pipes,  and shall be located near each 

branch connection, near each valve, and at least every 10 feet on straight runs of pipe.  
Where pipes are adjacent to each other, markings shall be neatly lined up.  All markings shall 
be located in such manner as to be easily legible from the floor.  Pipe identification schedule 
shall be as follows: 

 
 
OUTSIDE DIAMETER OF PIPE 
OR COVERING (INCHES) 

LENGTH OF COLOR 
FIELD (INCHES) 

SIZE OF LETTERS 
(INCHES) 

 
 ½  to 1  ¼   8 ½   



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

FIRE PROTECTION PIPING, FITTINGS & VALVES   210505-12
 

 
 1-½  to 2 8 ¾  
 
2  ½  to 6 12 1 ¼  
 
8 to 10 24 2 ½   
 
Over 10  32 3  ½   

 
3.07. VALVE IDENTIFICATION REQUIREMENTS 
 

A. All valves shall be tagged with a numbered tag. 
 

B. The tags shall be made of 1-inch diameter brass tags fastened to the valve by means of brass 
chains.  Numbers shall agree with valve numbers on diagrammatic herein before specified. 

 
C. Provide a minimum of six (6) valve charts with valve numbers indicating valve type, size, 

manufacturer and service. 
 

D. Additional valve charts shall be mounted behind glazed wooden frames and be hung in the 
main fire protection riser room.  Additional copies shall be provided in each copy of the 
O&M manuals. 

 
 
 END OF SECTION 
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SECTION 211003 
 

WATER BASED FIRE SUPPRESSION SYSTEM 
 
PART 1. GENERAL 
 
1.01. REFERENCE 
 

A. The conditions of the Contract and General Requirements apply to the work specified in 
this section.  All work under this section shall also be subject to the requirements of 
Division 21 Section, Common Work Results for Fire Protection and Division 01 Section, 
General Requirements. 

 
B. Submit complete shop drawings of all equipment utilized with the system in accordance 

with Division 21 Section, Common Work Results for Fire Protection.  Submittals shall 
include but not be limited to the following fire protection system and accessories: 

 
•Pressure Sensing Devices, Valves 
•Pressure/Vacuum Gauges 
•Inspector’s Test Station 
•Eccentric Reducers 
•Pressure Switches 
•Valves and Piping 
• Flow Switches 
•Tamper Switches 
•Auxiliary Drains 

 
C. Provide sprinklers, piping and associated equipment complete and ready for operation. 

Equipment materials, installation, workmanship, fabrication, assembly, erection, 
examination, inspection, and testing shall be in accordance with NFPA-13, NFPA-70,  
NFPA-72E, and NFPA-101 .  Devices and equipment for fire protection service shall be 
U.L listed or FM approved. 

 
D. All of the equipment and devices shall be included within the project Operations and 

Maintenance Manuals.      
 

E. Refer to Division 21 Section, Fire Protection Pipes, Valves, and Fittings for pipe 
materials. 

 
F. Fire Protection Systems design, equipment and installation shall comply with the 

Delaware State Fire Prevention Regulations, latest edition including all Annexes and 
Addendums. 

 
1.02. DESCRIPTION 
 

A. Provide all facilities, labor, materials, tools, equipment, appliances, transportation, 
supervision, and related work necessary to complete the work specified in this Section 
and as shown on the drawings.  The work shall be performed by a licensed sprinkler 
contractor only.  All equipment, piping, devices, and valves shall be sized based on 
hydraulic calculations.  Include a 10 psig safety factor with hydraulic calculations. 
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B. Layout sprinkler system complete and size all fire protection piping in accordance with 

requirements of the National Fire Protection Association and the State Fire Marshal.  
System shall be designed for occupancy as required by applicable codes.  Conceal fire 
protection piping in finished spaces unless indicated otherwise.  System drains and 
inspector's test shall not be located in finished spaces. 

 
C. Sprinkler equipment and work shall conform to requirements of National Fire Protection 

Association Standard No. 13 and No. 24.  In addition, all work shall conform to 
requirements of all codes and regulations of authorities having jurisdiction over this 
work, including, but not limited to, State Fire Marshal, County and/or City Fire Marshal, 
Life Safety Codes and International Code, and Insurance Underwriter.  

 
D. Preliminary Shop Drawing:  Prior to preparing detailed working drawings for submission 

to State Fire Marshal, submit preliminary sprinkler system layout to the Architect for 
review and approval.  Show all finished ceilings, light fixtures, air diffusers and other 
ceiling mounted devices.  Coordinate sprinkler head types and locations with ceiling 
types.  All sprinkler heads in acoustic tile ceilings shall be centered in the tile. 

 
E. The fire protection contractor shall prepare dimensioned and detailed working drawings, 

specifications, and hydraulic calculations and submit same to the State Fire Marshal 
and/or County Fire Marshal for review and approval.  Prior to submission to the Fire 
Marshal, the Fire Protection Contractor shall have all fire protection drawings, submittals, 
calculations reviewed and approved by a registered Fire Protection Engineer or a level III 
Nicet Technician. One set of these approved documents shall be provided to the Engineer 
for record purposes.  All costs related to changes required to obtain the Fire Marshal's or 
Insurance Underwriters’ approval shall be the responsibility of the contractor. 

 
F. Manufactured equipment and materials shall be submitted to the Engineer for review and 

approval, in accordance with the requirements of Division 21 Section, Common Work 
Results for Fire Protection. 

 
G. Hydraulic calculations shall include a 10 psig safety factor to account for pipe aging and 

deterioration of water supply. 
 
H. For small areas subject to freezing (loading dock, exterior canopy, etc.), Contractor shall 

provide and install freeze proof heads, piping, control valves, tamper switches, test 
stations, (backflow preventers, expansion chambers, fill cup, drain valve) etc., as required 
by NFPA-13 and the authority having jurisdiction. Glycol loops shall be acceptable at 
contractor’s option subject to the approval of the Authority having jurisdiction. 

 
I. Where combustible construction materials are located above ceilings, provide above 

ceiling fire protection in accordance with N.F.P.A-13. 
 
1.03. DELIVERY, STORAGE AND PROTECTION 
 

A. Refer to Division 01 Section, General Requirements: Transport, handle, store, and protect 
products. 

 
B. Accept equipment and devices on site in factory packing. Inspect for damage. Comply 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
WATER BASED FIRE SUPPRESSION SYSTEM     211003-3 

with manufacturer’s rigging and installation instructions for all equipment. 
 

C. Protect components from physical damage including effects of weather, water, and 
construction debris. 

 
D. Provide temporary inlet and outlet caps, and maintain in place until installation. 

 
1.04. EXTRA MATERIALS 
 

A. Provide extra sprinklers under provisions of NFPA-13. Provide suitable wrenches for 
each sprinkler type and metal storage cabinet. 

 
1.05. PERMITS FROM THE AUTHORITY HAVING JURISDICTION AND FEES 
 

A. Pay all permits, fees, and charges required for this work. 
 
1.06. HYDRANT FLOW TESTS 
 

A. The Fire Protection Contractor shall perform a hydrant flow test. 
 

B. The hydrant flow test shall be performed by the Fire Protection Contractor in the vicinity 
of each building at no additional cost to the Owner. 

 
C. Where practical, tests shall be performed between 9:00 a.m. and 5:00 p.m. on a normal 

working day during summer.  If conducting the test is impractical during these hours, 
then a local Fire Department representative shall be present to "observe" the test during 
"off peak" hours and to acknowledge the correctness of results. 

 
D. The tests shall be submitted for review prior to submitting any hydraulic calculations.  

The test data shall contain the following: 
 

1. Date of the test 
2. Who performed the test and who was present. 
3. Site plan indicating locations and diameters of water mains and locations of the 

hydrants tests. 
4. Grade elevation of the hydrant tests 
5. Static pressure in psig 
6. Flow in GPM 
7. Residual pressure in psig 
8. Hydrant butt size in inches 
9. Hydrant coefficient 

 
1.07. ALTERNATES 
 

A. Refer to Division 01 Section, Alternates - Alternates for description of work under this 
section affected by alternates. 
 

PART 2. PRODUCTS 
 
2.01. SPECIALTIES 
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A. All sprinkler heads shall be U.L. listed and shall be of the same manufacturer throughout 

the building. 
 

B. Piping shall be in accordance with Division 21 Section, Fire Protection Piping, Fittings, 
and Valves, etc.  All exposed fire protection piping in unfinished areas shall be painted 
with red epoxy paint.  White letters shall identify piping and indicate direction of flow.  
Exposed fire protection piping within finished areas shall be painted in color as 
determined by the Architect/Engineer. 

 
C. Shut-off valves shall be UL approved O.S. and Y. double disc gate valves or UL/FM 

approved grooved end butterfly valves. 
 

D. Check valves shall be swing check type or spring-loaded type UL approved for the 
application. 

 
E. Coordinate the fire protection systems with the fire alarm system specified under 

Division 26.  Provide alarm initiating devices with proper contact arrangement.  All 
electrical wiring shall be furnished and installed under Division 26. 

 
F. Flow control valve, alarm switches and valve supervision shall be furnished and installed 

under this Division.  All wiring shall be accomplished by the electrical contractor, under 
Division 26.  Provide any additional flow control valves, alarm switches, tamper switches 
and flow switches required by NFPA-13 but not indicated on contract drawings. 
Coordinate with the alarm system and electrical subcontractor. 

 
G. Pipe and fittings shall meet the requirements of NFPA 13 and NFPA-24. 

 
2.02. SPRINKLER HEADS  
 

A. Suspended or Drywall Ceilings: 
 

1. Manufacturer: Victaulic, Viking, Grinnell, Reliable, or approved equal. 
 

2. All sprinkler heads installed in suspended ceilings and drywall ceilings including 
bulkheads shall be Victaulic Model V38 concealed quick response sprinkler or 
approved equal. Cover plate shall be finished with a polyester baked enamel 
finish.  Color selection by Architect.  Provide cover assembly with each head.  
Frangible glass bulb shall be temperature rated for specific area hazard. 

 
3. Sprinkler heads in all other areas with finished ceilings shall be Victaulic Model 

V27 or approved equal.  These sprinklers shall be standard pendant type with 
matching screw on escutcheon plate. Sprinkler and escutcheon plate finish shall 
be chrome plated.  Fusible link shall be temperature rated for specific area 
hazard. 

 
B. Exposed Area Type: 

 
1. Manufacturers: Victaulic, Viking, Grinnell, Reliable, or approved equal. 
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2. Sprinkler heads in unfinished or exposed areas shall be Victaulic Model V27, or 
approved equal. These sprinklers shall be standard, ½ inch upright, pendant or 
conventional where required. Provide guards where hereinafter indicated. 
Sprinklers shall be brass with frangible glass bulb temperature rated for specific 
area hazard. Provide standard brass, screw on flat escutcheon plate. 

 
C. Sidewall type: 

 
1. Manufacturers: Victaulic, Viking, Grinnell, Reliable, or approved equal. 

 
2. Sidewall sprinklers shall be Victaulic Model V27 semi-recessed horizontal 

sidewall type with matching screw on escutcheon plate. Sprinkler and escutcheon 
plate finish shall be chrome plated. Frangible glass bulb shall be temperature 
rated for specific area hazard. 

 
D. Quick Response Type: 

 
1. Manufacturers: Victaulic, Viking, Grinnell, Reliable or approved equal. 

 
2. Sprinkler heads shall be listed quick response sprinklers in accordance with 

NFPA-13 and NFPA-101.  Quick response sprinklers shall be Victaulic Model 
V27 or approved equal.  Model and deflector style shall be as required to 
accommodate upright, pendant, sidewall or recessed mounting. Sprinklers and 
escutcheon plates shall be chrome plated. Frangible glass bulb shall be 
temperature rated for specific area hazard. 

 
E. The temperature rating of the sprinklers shall be as required by N.F.P.A.-13 and or the 

authority having jurisdiction. 
 

F. All sprinkler heads installed in lay-in ceiling tiles shall be located in the center of the tile 
to provide a symmetrical, aesthetic and neat appearance.  All sprinkler heads installed in 
bulkheads, recesses, and soffits shall be centered to provide a symmetrical, aesthetic and 
neat appearance. 

 
G. Provide extended escutcheons in rooms with surface mounted lighting fixtures. 

 
H. Additional heads shall be furnished as required by NFPA-13.  The heads shall be in a 

cabinet designed to hold the heads and include one sprinkler head wrench for each type 
of sprinkler.  Cabinet shall be mounted where indicated in the field. 

 
I. Head guards shall be provided in mechanical spaces, janitors’ closets, electrical rooms, 

storage areas, elevator shafts, and elevator machine rooms.  Finish for head guards in 
finished spaces shall be selected by Architect. 

 
J. Sprinkler escutcheons and guards shall be listed, supplied, and approved for use with the 

sprinkler, by the sprinkler manufacturer. 
 
K. Provide high temperature sprinkler heads for use adjacent to kilns, skylights, heaters, 

lights, or other high temperature areas. 
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2.03. FLEXIBLE SPRINKLER DROPS 
 
A. Stainless Steel Sprinkler Fittings 

 
1. Manufacturer:  Victaulic AquaFlex® 

 
2. In lieu of rigid pipe offsets for concealed locations only, or return bends for 

sprinkler drops, the Victaulic AquaFlex® stainless steel, multiple-use, sprinkler 
fitting system may be used to locate sprinklers as required by final finished 
ceiling tiles and walls.  The drop system shall consist of a braided or unbraided 
(corrugated) type 304 stainless steel flexible tube, a zinc-plated steel 1” NPT 
male threaded nipple for connection to branch-line piping, and a zinc-plated steel 
reducer with ½” or ¾” NPT female thread for connection to the sprinkler head.  
Union joints shall be provided for ease of installation.  The flexible drop shall 
attach to the ceiling grid using a one-piece open gate bracket.  The braided drop 
system is FM approved for sprinkler services to 200 psi and can be installed 
without the use of tools, and the unbraided system is UL listed for sprinkler 
services to 175 psi. 

 
2.04. SIGNS 
 

A. Provide 9 inch x 7 inch signs suspended from control valves which indicate the purpose 
of the valve and its normal position, Central Type A or approved equal. 

 
B. All control, drain, and test connection valves shall be provided with signs indicating 

purpose. 
 

C. Signs shall be fabricated of an approved material, painted red with white lettering. 
 

D. Signs shall have typed labels. Handwritten labels shall not be acceptable. 
 
2.05. DRAINS 
 

A. The sprinkler systems shall be arranged to be completely drainable.  Means of drainage 
shall be provided with adequate protection from freezing. 

 
B. Drain valve may be combined with sprinkler alarm test valve and sight glass, G/J 

Innovations Sure-Test or approved equal.  Valve shall be UL listed with positive off 
handle for off, test or drain, integral sight glass, orifice size equal to smallest sprinkler 
orifice and full 1 inch drain. 

 
2.06. ALARM DEVICES 
 

A. Approved water flow switches shall be installed to activate the fire alarm, and annunciate 
sprinkler flow at a minimum on each floor, each system riser, elevator shaft, where 
indicated on the contract documents and where required by N.F.P.A. or the authority 
having jurisdiction.  Conductors shall be provided under the electric division to provide 
fire alarm, and annunciation.  Activation of the sprinkler system by one sprinkler or 
equivalent test shall cause the fire alarm system to activate, and the appropriate lamp(s) 
to activate on the annunciator.  An approved test shall be provided for each water flow 
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switch. 
 

B. All valves controlling water supply for sprinklers shall be electrically supervised in 
accordance with requirements of NFPA 13 and 72A, and provided under this Division.  
Provide separate valve chart for all fire protection valve indicating valve type, normal 
position, size, location and type of supervision insert in O&M manual and mount 
additional copies in fire pump room and mechanical rooms. 

 
C. Valve tamper switches shall be Model OSY2 as manufactured by System Sensor or 

Model OSYSU-A2 as manufactured by Potter Electric Signal Company or approved 
equal.  The valve tamper switches shall monitor the open position of  all OS&Y gate 
valves. Each tamper switches shall contain two sets of single pole double throw, Form C 
contacts.  All valve tamper switches shall have tamper resistant covers that upon removal 
of the cover will cause the switches to operate.  Tamper switches shall be suitable for 
125/250 VAC @ 15 AMPS.  All tamper switches shall be U.L. listed and F.M. approved. 

 
D. Pressure type flow switches shall be Model EPS10 as manufactured by System Sensor or 

Model PS10-2 as manufactured by Potter Electric Signal Company or approved equal.  
Each pressure type flow switch shall contain two sets of single pole double throw switch 
contacts.  All pressure type flow switches shall have tamper resistant covers that upon 
removal of the cover will cause the switches to operate.  Pressure type flow switches shall 
be suitable for 125/250 VAC @ 10 AMPS.  All pressure type flow switches shall be U.L. 
listed and F.M. approved. 

 
E. Vane Type waterflow switch with retard shall be WFD Series as manufactured by System 

Sensor or Model VSR-F as manufactured by Potter Electric Signal Company or approved 
equal.  The VAC type waterflow switches shall contain two single pole, double throw 
form C, snap return switches.  All Vane type waterflow switches shall have tamper 
resistant covers that upon removal of the cover will cause the switches to operate.  Vane 
type waterflow switches shall be suitable for 125/250 VAC @ 10 AMPS.  All vane type 
waterflow switches shall be U.L. listed and F.M. approved. 

 
2.07. GAUGES 
 

A. Gauges shall be located in a suitable place to prevent freezing.  Each gauge shall be 
controlled by a valve having arrangement for draining. 

 
B. Listed pressure gauges with connections not smaller than ¼ inch shall be installed at the 

system main drain, at each main drain associated with a floor control valve, and above 
and below each alarm check-valve. 

 
C. All pressure gauges shall be listed and shall have a maximum limit not less than twice the 

normal working pressure at the point where installed.  They shall be installed to permit 
removal and shall be located where they will not be subject to freezing. 

 
2.08. VALVES 
 

A. Provide and install control valves as indicated on contract drawings and as required by 
N.F.P.A.-13.  Gate valves shall be listed O.S. & Y. type. All control valves shall be 
supervised open.  Supervision shall be as required by N.F.P.A.-13.  Victaulic Series 705 
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and 765 grooved end butterfly valves shall be supervised in the open position. 
 
PART 3. EXECUTION 
 
3.01. GENERAL INSTALLATION REQUIREMENTS 
 

A. Install equipment in accordance with manufacturer's instructions. 
 

B. Place pipe runs to minimize obstruction to other work. 
 

C. Place piping in concealed spaces above finished ceilings. 
 

D. Center sprinklers in two directions in ceiling tile and provided piping offsets as required. 
 

E. Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and 
sprinkler escutcheons do not receive field paint finish. Remove after painting.  Replace 
painted sprinklers. 

 
F. Flush entire piping system of foreign matter. 

 
G. Install guards on sprinklers where subject to abuse and where specified. 

 
H. Hydrostatically test entire system. 

 
I. Test must be witnessed by Fire Marshal/authority having jurisdiction/ Owner’s insurance 

underwriter/ Architect/Engineer. 
 

J. Refer to plumbing floor plans for approximate locations of sprinkler zones control valve 
assemblies and routing of fire protection mains. 

 
K. Locate inspectors test stations for sprinkler zones per NFPA-13.  Provide and install drain 

piping from all approved terminations.  Provide splash blocks for terminations outside.  
Splash block locations shall be approved by the Architects. 

 
L. The fire protection contractor shall hydraulically prove the most remote area per NFPA-

13. 
 

M. Coordinate locations of sprinkler heads with lights, diffusers, ceiling types, etc. 
 
N. Hydrostatically test system at 200 PSI for 4 hours, per NFPA-13. 
 
O. The sprinkler bulb protector must remain in place until the sprinkler is completely 

installed and before the system is placed in service.  Remove bulb protectors carefully by 
hand after installation.  Do not use any tools to remove bulb protectors. 

 
P. Refer to Architectural Drawings for exact location and extent of all fire rated walls and 

smoke barriers. 
 
Q. Sprinkler shall be provided at top and bottom of the elevator shaft as per NFPA-13, latest 

edition. 
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R. A separate control valve with tamper switch shall be installed for the top and bottom of 

the elevator shaft and elevator machine room. 
 
S. Grooved joint piping systems shall be installed in accordance with the manufacturer’s 

(Victaulic) guidelines and recommendations.  All grooved couplings, fittings, valves, and 
specialties shall be the products of a single manufacturer.  Grooving tools shall be of the 
same manufacturer as the grooved components.  The gasket style and elastomeric 
material (grade) shall be verified as suitable for the intended service as specified.  
Gaskets shall be molded and produced by Victaulic.  Grooved end shall be clean and free 
from indentations, projections, and roll marks in the area from pipe end to groove for 
proper gasket sealing. 

 
3.02. INTERFACE WITH OTHER PRODUCTS   
 

A. Ensure required devices are installed and connected as required to fire alarm system. 
 
3.03. LAYOUT 
 

A. Coordinate layout and installation of fire protection system with all other buildings 
structural, mechanical and electrical work.  Locate sprinkler heads symmetrically with 
respect to ceiling tiles, lighting fixtures, registers, grilles, diffusers, etc.  Provide piping 
offsets as required to maintain symmetry.  Note that a preliminary sprinkler layout is to 
be submitted for review.  Contractor is cautioned that sprinkler mains must be located to 
prevent conflict with other work and in any case, sprinkler contractor shall be responsible 
for coordination of his work with work of other trades. 

 
B. Unless otherwise indicated, the entire building shall be protected throughout with a wet 

pipe sprinkler system. 
 
3.04. WET PIPE SPRINKLER SYSTEM 
 

A. System components shall include, but not be limited to flow control valves, electrical 
connections to central fire alarm system, check valves, main piping, branch piping, 
inspector's test, drains, sprinkler heads, signs, etc. and all other incidental appurtenances 
as required. 

 
3.05. VALVE INSTALLATION 
 

A. Gate Valves:  Install fire-protection-service valves supervised-open, located to control 
sources of water supply except from fire department connections.  Provide permanent 
identification signs indicating portion of system controlled by each valve. 

 
B. Install check valve in each water-supply connection.   

 
C. Alarm Check Valves:  Install valves in vertical position for proper direction of flow, 

including bypass check valve and retard chamber drain-line connection. 
 
3.06. CONNECTIONS 
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A. Connect water supplies to standpipes and sprinklers.   

B. Connect piping to specialty valves,  specialties, and accessories. 

C. Connect alarm devices to fire alarm. 

3.07. COMMISSIONING 

A. Verify that specialty valves, trim, fittings, controls, and accessories are installed and 
operate correctly. 

B. Verify that specified tests of piping are complete. 

C. Verify that damaged sprinklers and sprinklers with paint or coating not specified are 
replaced with new, correct type. 

D. Verify that sprinklers are correct types, have correct finishes and temperature ratings, and 
have guards as required for each application. 

E. Fill wet-pipe sprinkler piping with water. 

F. Energize circuits to electrical equipment and devices. 

G. Adjust operating controls and pressure settings. 

H. Coordinate with fire alarm tests.  Operate as required. 

3.08. DRAINS 

A. The sprinkler system shall be arranged to be completely drainable.  Means of drainage 
shall be provided with adequate protection from freezing. 

3.09. TESTS 

A. The sprinkler systems installation shall be hydrostatically tested, inspected, and 
approved, in accordance with NFPA Standard No. 13 and NFPA Standard No. 25.  Test 
certificate shall be forwarded to the Office of the State Fire Marshal and the Architect as 
proof of compliance. 

B. Tests shall be performed in accordance with the requirements of the Office of the State 
Fire Marshal and shall prove the systems to be adequate and satisfactory in every respect.  
All tests shall be performed in the presence of the State Fire Marshal or his 
representative. 

C. Any deficiencies revealed by these tests shall be corrected and the systems shall be 
retested until acceptable results are obtained. 

3.10. AS-BUILT DRAWINGS & PROJECT CLOSEOUT 

A. Provide separate as-built drawings of all fire protection systems meeting requirements of 
General Mechanical Requirements hereinbefore specified. 
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B. At the completion of the work, provide a sealed plan of the building indicating the 
locations of all control valves, low point drains, flow switches, and Inspectors Test 
Stations. The plan shall be neatly drawn and color coded to indicate the portion of the 
building protected by each system, framed under glass and permanently mounted on the 
wall adjacent to the system header. 

C. Include manufacturers literature, cleaning procedures, replacement parts, lists, and repair 
data for equipment. 

D. Include manufacturers’ instructions, start-up data, troubleshooting, check lists for all 
equipment. 

3.11. WARRANTY 

A. The Contractor's attention is directed to the warranty obligations contained in the Article 
of the General Conditions of the specifications entitled "warranty". 

3.12. OWNER TRAINING 

A. Upon completion of the project, furnish a complete copy of NFPA-25 to Owner. Provide 
correspondence indicating that the pamphlet has been turned over to the Owner. 

1. Contractor shall provide at least four (4) hours of training to the Owner on the 
proper inspection, testing, and maintenance of the installed fire protection 
system. 

2. Schedule training with the Owner through the Architect and/or Engineer with at 
least seven (7) days prior notice. 

3. A Victaulic factory-trained field representative shall provide on-site training for 
contractor’s field personnel in the proper use of grooving tools and installation of 
grooved piping products.  Factory-trained representative shall periodically review 
the product installation.  Contractor shall remove and replace any improperly 
installed products. 

END OF SECTION 
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SECTION 220500 
 

COMMON WORK RESULTS FOR PLUMBING 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. All work under Division 22 is subject to the Division 01, General Requirements, the 
General Conditions and Supplementary Conditions. 

 
B. Provide all labor, materials, equipment, and services necessary for and incidental to the 

complete installation and operation of all plumbing work. 
 

C. Unless otherwise specified, all submissions shall be made to, and acceptances and 
approvals made by the Architect and the Engineer. 

 
D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and 

accessories are not necessarily shown.  Furnish and install all such items as may be 
required to fit the work to the conditions encountered.  Arrange piping, equipment, and 
other work generally as shown on the contract drawings, providing proper clearance and 
access.  Where departures are proposed because of field conditions or other causes, 
prepare and submit detailed shop drawings for approval in accordance with Submittals 
specified below.  The right is reserved to make reasonable changes in location of 
equipment, piping,  up to the time of rough-in or fabrication. 

 
E. Conform to the requirements of all rules, regulations and codes of local, state and federal 

authorities having jurisdiction. 
 

F. Coordinate the work under Division 22 with the work of all other construction trades. 
 

G. Be responsible for all construction means, methods, techniques, procedures, and phasing 
sequences used in the work.  Furnish all tools, equipment and materials necessary to 
properly perform the work in first class, substantial, and workmanlike manner, in 
accordance with the full intent and meaning of the contract documents. 

 
1.02 PERMITS AND FEES 
 

A. Obtain all permits and pay taxes, fees and other costs in connection with the work.  File 
necessary plans, prepare documents, give proper notices and obtain necessary approvals.  
Deliver inspection and approval certificates to Owner prior to final acceptance of the 
work. 

 
B. Permits and fees shall comply with the Division 01, General Requirements of the 

specification. 
 
1.03 EXAMINATION OF SITE 
 

A. Examine the site, determine all conditions and circumstances under which the work must 
be done, and make all necessary allowances for same.  No additional cost to the Owner 
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will be permitted for contractors failure to do so. 
 

B. Examine and verify specific conditions described in individual specifications sections. 
 

C. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 

 
1.04 CONTRACTOR QUALIFICATION 
 

A. Any Contractor or Subcontractor performing work under Division 22 shall be fully 
qualified and acceptable to the Architect and Owner.  Submit the following evidence 
when requested: 

 
1. A list of not less than five comparable projects which the Contractor completed. 

 
2. Letter of reference from not less than three registered professional engineers, 

general contractors or building owners. 
 

3. Local and/or State License, where required. 
 

4. Membership in trade or professional organizations where required. 
 

B. A Contractor is any individual, partnership, or corporation, performing work by contract 
or subcontract on this project. 

 
C. Acceptance of a Contractor or Subcontractor will not relieve the Contractor or 

subcontractor of any contractual requirements or his responsibility to supervise and 
coordinate the work, of various trades. 

 
1.05 MATERIALS AND EQUIPMENT 
 

A. Materials and equipment installed as a permanent part of the project shall be new, unless 
otherwise indicated or specified, and of the specified type and quality. Existing items of 
equipment are being relocated under another Division of these specifications.  The 
Contractor shall be responsible for connecting all utilities as shown on the drawings, to 
equipment identified as existing. 

 
B. Where material or equipment is identified by proprietary name, model number and/or 

manufacturer, furnish named item, or its equal, subject to approval by Engineer.  
Substituted items shall be equal or better in quality and performance and must be suitable 
for available space, required arrangement, and application.  Submit all data necessary to 
determine suitability of substituted items, for approval. 

 
C. The suitability of named item only has been verified.  Where more than one item is 

named, only the first named item has been verified as suitable.  Substituted items, 
including items other than first named shall be equal or better in quality and performance 
to that of specified items, and must be suitable for available space, required arrangement 
and application.  Contractor, by providing other than the first named manufacturer, 
assumes responsibility for all necessary adjustments and modifications necessary for a 
satisfactory installation. Adjustments and modifications shall include but not be limited to 
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electrical, structural, support, and architectural work. 
 

D. Substitution will not be permitted for specified items of material or equipment where 
noted. 

 
E. All items of equipment furnished shall have a service record of at least five (5) years. 

 
1.06 FIRE SAFE MATERIALS 
 

A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA and 
ASTM standards for fire safety with smoke and fire hazard rating not exceeding flame 
spread of 25 and smoke developed of 50. 

 
1.07 REFERENCED STANDARDS, CODES AND SPECIFICATIONS 
 

A. Specifications, Codes and Standards listed below are included as part of this 
specification, latest edition. 

B. ASHRAE -  American Society of Heating, Refrigerating and Air   
   Conditioning Engineers 

C. ASME  - American Society of Mechanical Engineers 
D. ASPE  - American Society of Plumbing Engineers 
E. ASTM  -  American Society for Testing and Materials 
F. AWWA -  American Water Works Association 
G. CSD   Control and Safety Devices 
H. DNREC  - Delaware Department of Natural Resources and    

   Environmental Control 
I. FM  - Factory Mutual 
J. IBC  - International Building Code 
K. IEEE  -  Institute of Electrical and Electronics Engineers 
L. MSSP  -  Manufacturers Standards Society of the Valve and Fittings 

Industry 
M. NEC  -  National Electrical Code 
N. NEMA  -  National Electrical Manufacturers Association 
O. NSF  - National Sanitation Foundation 
P. UL  -  Underwriters' Laboratories 

 
Q. All plumbing equipment and materials shall comply with the codes and standards listed 

in the latest edition of ASHRAE HVAC Applications Handbook, Chapter entitled Codes 
and Standards. 

 
1.08 SUBMITTALS, REVIEW AND ACCEPTANCE 
 

A. Equipment, materials, installation, workmanship and arrangement of work are subject to 
review and acceptance.  No substitution will be permitted after acceptance of equipment 
or materials except where such substitution is considered by the Architect to be in best 
interest of Owner. 

 
B. After acceptance of Material and Equipment List, submit six (6) copies or more as 

required under General Conditions of  complete descriptive data for all items.  Data shall 
consist of specifications, data sheets, samples, capacity ratings, performance curves, 
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operating characteristics, catalog cuts, dimensional drawings, wiring diagrams, 
installation instructions, and any other information necessary to indicate complete 
compliance with Contract Documents.  Edit submittal data specifically for application to 
this project. 

 
C. Thoroughly review and stamp all submittals to indicate compliance with contract 

requirements prior to submission.  Coordinate installation requirements and any electrical 
requirements for equipment submitted.  Contractor shall be responsible for correctness of 
all submittals. 

 
D. Submittals will be reviewed for general compliance with design concept in accordance 

with contract documents, but dimensions, quantities, or other details will not be verified. 
 

E. Identify submittals, indicating intended application, location and service of submitted 
items.  Refer to specification sections or paragraphs and drawings where applicable.  
Clearly indicate exact type, model number, style, size and special features of proposed 
item.  Submittals of a general nature will not be acceptable.  For substituted items, clearly 
list on the first page of the submittal all differences between the specified item and the 
proposed item.  The contractor shall be responsible for corrective action and maintaining 
the specification requirements if differences have not been clearly indicated in the 
submittal. 

 
F. Submit actual operating conditions or characteristics for all equipment where required 

capacities are indicated.  Factory order forms showing only required capacities will not 
be acceptable.  Call attention, in writing, to deviation from contract requirements. 

 
G. Acceptance will not constitute waiver of contract requirements unless deviations are 

specifically indicated and clearly noted. Use only final or corrected submittals and data 
prior to fabrication and/or installation. 

 
H. For any submittal requiring more than two (2) reviews by the Engineer (including those 

caused by a change in subcontractor or supplier) the Owner will withhold contractor's 
funds by a change order to the contract to cover the cost of additional reviews.  One 
review is counted for each action including rejection or return of any reason. 

 
1.09 SHOP DRAWINGS 
 

A. Prepare and submit shop drawings for all plumbing equipment, specially fabricated items, 
modifications to standard items, specially designed systems where detailed design is not 
shown on the contract drawings, or where the proposed installation differs from that 
shown on contract drawings. 

 
B. Submit data and shop drawings including but not limited to the list below, in addition to 

provisions of the paragraph above.  Identify all shop drawings by the name of the item 
and system and the applicable specification paragraph number and drawing number. 

 
C. Every submittal including, but not limited to the list below, shall be forwarded with its 

own transmittal as a separate, distinct shop drawing.  Grouping of items/systems that are 
not related shall be unacceptable. 
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D. Items and Systems 
 

Access Doors/Panels including layout and location 
Automatic Temperature Control System and Equipment as it relates to plumbing system 
Coordinated Drawings 
Direct Buried Piping 
Domestic Water Expansion Tanks 
Domestic Hot Water Heater 
Drain Valves  
Drip Pans 
Elevator Sump Pumps 
Equipment Rails 
Fire Stopping - Methods and Materials 
Floor Drains 
Hose Bibbs and Wall Hydrants 
Identification System 
In-Line Circulators 
Material and Equipment List 
Operations and Maintenance Manuals 
Pipe Enclosures 
Pipe Materials Including Itemized Schedule 
Plumbing Fixtures & Trim 
Preliminary Testing and Balancing Report  
Pressure Relief Valves 
Pumps 
Roof Curbs 
Test Certificates 
Thermal Insulation Materials Include Table Summary 
Thermometers and Gauges 
Thermostatic Mixing Valves 
Trap Priming Valves 
Valves 
Vibration Isolation Materials 
Wiring Diagrams, Flow Diagrams and Operating Instructions 

 
E. Contractor, additionally, shall submit for review any other shop drawings as required by 

the Architect.  No item shall be delivered to the site, or installed, until the Contractor has 
received a submittal from the Engineer marked Reviewed or Comments Noted.  After the 
proposed materials have been reviewed, no substitution will be permitted except where 
approved by the Architect. 

 
1.10 SUPERVISION AND COORDINATION 
 

A. Provide complete supervision, direction, scheduling, and coordination of all work under 
the Contract, including that of subcontractors. 

 
B. Coordinate rough-in of all work and installation of sleeves, anchors, and supports for 

piping, equipment, and other work performed under Division 22. 
 

C. Arrange for pipe spaces, chases, slots, and openings in building structure during progress 
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of construction to allow for mechanical installations. 
 

D. Coordinate electrical work required under Division 22 with that under Division 26.  
Coordinate all work under Division 22 with work under all other Divisions. 

 
E. Supply services of an experienced (10 years minimum) and competent Project Manager 

to be in constant charge of work at site. 
 

F. Where a discrepancy exists within the specifications or drawings or between the 
specifications and drawings, the more stringent (or costly) requirement shall apply until 
clarification can be obtained from the Engineer. Failure to clarify such discrepancies with 
the Engineer will not relieve the Contractor of the responsibility of conforming to the 
requirements of the Contract. 

 
G. Failure of contractor to obtain a full and complete set of contract documents (either 

before or after bidding) will not relieve the contractor of the responsibility of complying 
with the intent of the contract documents. 

 
1.11 CUTTING AND PATCHING 
 

A. Accomplish all cutting and patching necessary for the installation of work under Division 
22.  Damage resulting from this work to other work already in place, shall be repaired at 
Contractor's expense.  Where cutting is required, perform work in neat and workmanlike 
manner.  Restore disturbed work to match and blend with existing construction and 
finish, using materials compatible with the original.  Use mechanics skilled in the 
particular trades required. 

 
B. Do not cut structural members without approval from the Architect or Engineer. 

 
1.12 PENETRATION OF WATERPROOF CONSTRUCTION 
 

A. Coordinate the work to minimize penetration of waterproof construction, including roofs, 
exterior walls, and interior waterproof construction.  Where such penetrations are 
necessary, furnish and install all necessary curbs, sleeves, flashings, fittings and caulking 
to make penetrations absolutely watertight. 

 
B. Where plumbing vents or other pipes penetrate roofs, flash pipe with Stoneman Stormtite, 

Pate or approved equal, roof flashing assemblies with skirt and caulked counter flashing 
sleeve. 
 

C. Furnish and install pitch pockets or weather tight curb assemblies where required. 
 

D. Furnish and install roof drains, curbs, and vent assemblies specifically designed for 
application to the particular roof construction, and install in accordance with the 
manufacturer's instructions.  The Contractor shall be responsible for sleeve sizes and 
locations.  All roof penetrations shall be installed in accordance with manufacturer’s 
instructions, the National Roofing Contractors Association, SMACNA, and as required 
by other divisions of these specifications. 

 
E. All work associated with the existing roof shall be performed so as to maintain the 
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existing roof warranty. 
 
1.13 CONCRETE AND MASONRY WORK 
 

A. Furnish and install concrete and masonry work for equipment foundations, supports, 
pads, and other items required under Division 22.  Perform work in accordance with 
requirements of other applicable Divisions of these specifications. 

 
B. Concrete shall test not less than 3,000 psi compressive strength after 28 days. 

 
C. Grout shall be non-shrink, high strength mortar, free of iron of chlorides and suitable for 

use in contact with all metals, without caps or other protective finishes.  Apply in 
accordance with manufacturer's instructions and standard grouting practices. 

 
1.14 CONNECTIONS AND ALTERATIONS TO EXISTING WORK 
 

A. Unless otherwise noted on the drawings, where existing plumbing work is removed all 
pipes, valves,  etc., shall be removed, including hangers, to a point below finished floors 
or behind finished walls and capped.  Such point shall be far enough behind finished 
surfaces to allow for installation of normal thickness of required finish material. 

 
B. Where work specified in Division 22 connects to existing equipment, piping, etc., 

Contractor shall perform all necessary alterations, cuttings, fittings, etc., of existing work 
as may be necessary to make satisfactory connections between new and existing work, 
and to leave completed work in a finished and workmanlike condition. 

 
C. Where the work specified under Division 22, or under other Divisions, requires relocation 

of existing equipment, piping, etc., Contractor shall perform all work and make necessary 
changes to existing work as may be required to leave completed work in a finished and 
workmanlike condition.  Where existing insulation is disturbed, replace insulation where 
removed or damaged equal to existing, in type, thickness, density, finish and thermal 
resistance (R-value) value. 

 
D. Where the relocation of existing equipment is required for access or the installation of 

new equipment, the contractor shall temporarily remove and/or relocate and re-install as 
required to leave the existing and new work in a finished and workman like condition. 

 
1.15 DEMOLITION 
 

A. Unless otherwise noted all existing equipment, piping, etc., shall remain. 
 

B. Where existing equipment is indicated to be removed, all associated piping, conduit, 
power, controls, insulation, hangers, supports and housekeeping pads, etc., patch, paint 
and repair walls/roof/floor to match existing and/or new finishes. 
 

C. Provide necessary piping, valves, traps, temporary feeds,  etc., as required. Drain and 
refill piping systems as often as necessary to accommodate phasing and to minimize time 
lengths of outages. 

 
D. The Contractor shall be responsible for visiting the site and determining the existing 
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conditions in which the work is to be performed. 
 

E. Where any abandoned pipes in existing floors, walls, pipe tunnels, ceilings, etc., conflict 
with new work, remove abandoned pipes as necessary to accommodate new work. 

 
F. The location of all existing equipment, piping, etc., indicated is approximate only and 

shall be checked and verified.  Install all new plumbing work to connect to or clear 
existing work as applicable. 

 
G. Maintain egress at all times. Coordinate egress requirements with the State Fire Marshal, 

the Owner and the authorities having jurisdiction. 
 

H. When applicable, make provisions and include in bid all costs associated with confined 
entry/space requirements in crawl spaces, tunnels and all other applicable OSHA 
regulations. 

 
I. Where required to maintain the existing systems in operation, temporarily backfeed 

existing systems from new equipment.  Contractor shall temporarily extend existing 
piping systems to new piping systems with the appropriate shut-off valves. 

 
J. At completion of project all temporary piping, valves, controls, etc., shall be removed in 

their entirely. 
 

K. Existing piping, equipment, materials, etc., not required for re-use or re-installation in 
this project, shall be removed from the project site. 

 
L. Deliver to the Owner, on the premises where directed, existing equipment and materials 

which are removed and which are desired by the Owner or are indicated to remain the 
property of the Owner. 

 
M. All other materials and equipment which are removed shall become property of the 

Contractor and shall be promptly removed, from the premises, and disposed of by the 
Contractor, in an approved manner.  Contractor shall be responsible for proper disposal 
of all removed equipment containing refrigerants.  

 
N. Where piping is removed, remove all pipe  hangers which were supporting the removed 

piping.  Patch the remaining penetration voids with like materials and paint to match 
existing construction. 

 
O. Where required, provide and coordinate removal and re-installation of existing 

equipment. Take care to protect materials and equipment indicated for reuse. Contractor 
shall repair or replace items which are damaged.  Contractor shall have Owner’s 
representative present to confirm condition of equipment prior to demolition. 

 
P. Before demolition begins, and in the presence of the Owners representative, test and note 

all deficiencies in all existing systems affected by demolition but not completely removed 
by demolition. Provide a copy of the list of system deficiencies to the Owner and the 
Engineer.  Videotape existing conditions in each space prior to beginning demolition 
work. 
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Q. The Owner shall have the first right of refusal for all plumbing fixtures, devices and 
equipment removed by the Contractor. 

 
R. All plumbing fixtures, devices and equipment designated by the Owner to remain the 

property of the Owner shall be moved and stored by the Contractor at a location on site as 
designated by the Owner. It shall be the Contractor’s responsibility to store all plumbing 
fixtures, devices and equipment in a safe manner to prevent damage while stored. 

 
S. All existing equipment refused by the Owner shall become the property of the Contractor 

and shall be removed from the site by the Contractor in a timely manner and disposed of 
in a legal manner. 

 
T. Work Abandoned in Place: cut and remove underground pipe a minimum of 2 inches 

beyond face of adjacent construction.  Cap and patch surface to match existing finish. 
 

U. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make 
operational equipment indicated for relocation. 

 
V. Terminate services and utilities in accordance with local laws, ordinances, rules and 

regulations. 
 
1.16 EXCAVATION AND BACKFILLING 
 

A. GENERAL 
 

1. Perform all necessary excavation, or installation of work under Division 22, in 
whatever materials or conditions encountered, using suitable methods and 
equipment. 

 
2. Accurately establish required lines and grades and properly locate the work. 

 
3. Determine the locations of all existing utilities before commencing the work. 

 
B. Excavation: (Refer also to other portions of the specifications) 

 
1. Excavate only the required elevations.  If excavation is carried below the 

foundation lines or other required limits, backfill the excess with concrete. 
 

2. Keep banks of trenches as nearly vertical as possible, and provide sheeting and/or 
shoring as required for protection of work and safety of personnel.  Follow local, 
State, and OSHA Guidelines. 

 
3. Keep excavations dry.  Protect excavations from freezing. 

 
C. Backfilling: (Refer also to other portions of the specifications) 

 
1. Backfill excavations to the required elevations and restore surfaces to their 

original or required conditions. 
 

2. Backfill shall be similar material, free from objectionable matter such as rubbish, 
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roots, stumps, brush, rocks and other sharp objects.  Unless otherwise indicated, 
suitable material from the excavation may be used for backfill. 

 
3. Carefully place and mechanically tamp backfill in layers not exceeding 12 inches 

loose thickness.  Compact to 95 percent minimum. 
 

4. Do not backfill against frozen material.  Do not use frozen material for backfill. 
 
1.17 VIBRATION ISOLATION 
 

A. Furnish and install vibration isolators, flexible connections, supports, anchors and/or 
foundations required to prevent transmission of vibration from equipment, or piping to 
building structure.  See Division 23 Section, Vibration Controls for HVAC, Plumbing and 
Fire Protection.   

 
1.18 ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section 
affected by alternates. 

 
1.19 FASTENERS 
 

A. All fasteners located in public spaces including classrooms, corridors, lobbies, etc., shall 
be provided with tamper proof fasteners.  Provide Pin Phillips hardware as manufactured 
by Challenge Industries or approved equal. 

 
1.20 DEFINITIONS 
 

A. Approve - to permit use of material, equipment or methods conditional upon compliance 
with contract documents requirements. 

 
B. Furnish and install or provide means to supply, erect, install, and connect to complete for 

readiness for regular operation, the particular work referred to. 
 

C. Contractor means the mechanical contractor and any of his subcontractors, vendors, 
suppliers, or fabricators. 

 
D. Piping includes pipe, all fittings, valves, hangers, insulation, identification, and other 

accessories relative to such piping. 
 

E. Concealed means hidden from sight in chases, formed spaces, shafts, hung ceilings, 
embedded in construction or in crawl space. 

 
F. Exposed means not installed underground or concealed as defined above. 

 
G. Invert Elevation means the elevation of the inside bottom of pipe. 

 
H. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred  

spaces,  pipe and duct shafts, unheated spaces immediately below roof,  spaces above 
ceiling, unexcavated spaces, crawl spaces, and tunnels. 
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I. Review - limited observation or checking to ascertain general conformance with design 

concept of the work and with information given in contract documents.  Such action does 
not constitute a waiver or alteration of the contract requirements. 

 
J. Building Line:  Exterior wall of building. 

 
1.21 MINIMUM EFFICIENCY REQUIREMENTS 
 

A. All plumbing equipment shall be manufactured to provide the minimum efficiency 
requirements as specified in ASHRAE Standard 90.1, latest edition. 

 
B. All piping and equipment insulation shall comply with ASHRAE Standard 90.1, latest 

edition. 
 

C. All service water/heating equipment shall be manufactured to provide the minimum 
efficiency requirements as specified in ASHRAE Standard 90.1, latest edition. 

 
D. All plumbing devices, controls, accessories, and components shall be manufactured to 

provide the minimum efficiency requirements as specified in ASHRAE Standard 90.1, 
latest edition. 

 
1.22 LEAD FREE REQUIREMENTS 

 
A. All plumbing fixtures, equipment, and devices that contact potable water must be lead 

free per the State requirements.  Potable water systems shall also comply with NSF 61 – 
Annex G and NSF-372. 

 
PART 2 ELECTRICAL REQUIREMENTS 
 
2.01 GENERAL MOTOR AND ELECTRICAL REQUIREMENTS 
 

A. Furnish and install control and interlock wiring for the equipment furnished.  In general, 
power wiring and motor starting equipment will be provided under Division 26.  
Carefully review the contract documents to coordinate the electrical work under Division 
22 with the work under Division 26.  Where the electrical requirements of the equipment 
furnished differ from the provisions made under Division 26, make the necessary 
allowances under Division 22.  Where no electrical provisions are made under Division 
26, include all necessary electrical work under Division 22. 

 
B. All electrical work performed under Division 22 shall conform to the applicable 

requirements of Division 26 and conforming to the National Electrical Code.  All wiring, 
conduit, etc., installed in ceiling plenums must be plenum rated per NFPA & 
International Building Code. 

 
C. Provide wiring diagrams with electrical characteristics and connection requirements. 

 
D. Test Reports: Indicate test results verifying nominal efficiency and power factor for three 

phase motors larger than five (5) horsepower. 
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E. Protect motors stored on site from weather and moisture by maintaining factory covers 
and suitable weatherproof covering.  For extended outdoor storage, remove motors from 
equipment and store separately. 

 
F. All motors shall be furnished with visible nameplate indicating motor horsepower, 

voltage, phase, cycles, RPM, full load amps, locked rotor amps, frame size, 
manufacturer’s name and model number, service factor, power factor and efficiency. 

 
G. Motors located in exterior locations, wet air streams and outdoors shall be totally 

enclosed weatherproof epoxy-treated type. 
 

H. Nominal efficiency and power factor shall be as scheduled at full load and rated voltage 
when tested in accordance with IEEE 112. 

 
I. Brake horsepower load requirement at specified duty shall not exceed 85 percent of 

nameplate horsepower times NEMA service factor for motors with 1.0 and 1.15 service 
factors.    

 
J. All single phase motors shall be provided with thermal protection: Internal protection 

shall automatically open power supply circuit to motor when winding temperature 
exceeds a safe value calibrated to temperature ratings of motor insulation. Thermal 
protection device shall automatically reset when motor temperature returns to normal 
range, unless otherwise indicated. 

 
2.02 MOTORS AND CONTROLS 
 

A. Motors and controls shall conform to the latest requirements of IEEE, NEMA, NFPA-70 
and shall be UL listed.  Motor sizes are specified with the driven equipment.  Motor 
starting and control equipment is specified either with the motor which is controlled or in 
an electrical specification section.  The Contractor is advised to consult all specification 
sections to determine responsibility for motors and controls. 

 
B. Motors shall be designed, built and tested in accordance with the latest revision of 

NEMA Standard MG l. 
 

C. Motors shall be suitable for use under the conditions and with the equipment to which 
applied, and designed for operation on the electrical systems specified or indicated. 

 
1. Motor capacities shall be such that the horsepower rating and the rated full-load 

current will not be exceeded while operating under the specified operating 
conditions.  Under no condition shall the motor current exceed that indicated on 
the nameplates. 

 
2. Motor sizes noted in the individual equipment specifications are minimum 

requirements only.  It is the responsibility of the equipment manufacturers and of 
the Contractor to furnish motors, electrical circuits and equipment of ample 
capacity to operate the equipment without overloading, exceeding the rated full-
load current, or overheating at full-load capacity under the most severe operating 
service of this equipment.  Motors shall have sufficient torque to accelerate the 
total WR2 of the driven equipment to operating speed. 
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3. Motors shall be continuous duty type and shall operate quietly at all speeds and 

loads. 
 

4. Motors shall be designed for operation on 60 hertz power service.  Unless 
otherwise specified or shown, motors less than ½ horsepower shall be single 
phase, and motors ½ horsepower and larger shall be 3 phase unless otherwise 
noted. 

 
5. Motors shall be mounted so that the motor can be removed without removing the 

entire driven unit. 
 

D. Single phase motors, smaller than 1/20 horsepower shall be ball or sleeve bearing; drip-
proof, totally enclosed or explosion proof, as specified; 120 volts; permanent-split 
capacitor or shaded pole type.  These motors shall not be used for general power 
purposes, and shall only be provided as built-in components of plumbing equipment.  
When approved by the Engineer, deviations from the specifications will be permitted as 
follows: 

 
1. Open motors may be installed as part of an assembly where enclosure within a 

cabinet provides protection against moisture. 
 

2. Motors used in conjunction with low voltage control systems may have a voltage 
rating less than 115 volts. 

 
E. Single phase motors, greater than 1/20 horsepower and less than ½ horsepower shall be 

ball bearing; drip-proof, totally enclosed or explosion proof, as specified, with Class A or 
B insulation, as standard with the motor manufacturer; 115 or 120/208/240 volts as 
required; capacitor start-induction run, permanent split capacitor, or repulsion start-
induction run type with minimum efficiency of 70 percent and a minimum full load 
power of 77 percent. 

 
F. Except as otherwise specified in the various specification sections, 3 phase motors 60 

horsepower and smaller shall be NEMA design B squirrel cage induction type meeting 
the requirements of this paragraph.  Motors shall be drip-proof, totally enclosed or 
explosion proof, as specified or indicated.  Insulation shall be Class B or F, at 40 degrees 
C ambient temperature.  Drip-proof motors shall have a 1.15 service factor and totally 
enclosed and explosion proof motors shall have a service factor of 1.00 or higher.  
Motors specified for operation at 480, 240, and 208 volts shall be nameplated 460, 230, 
200 volts, respectively.  Efficiencies and percent power factor at full load for three phase 
motors shall be not less than the values listed below for premium efficiency motors: 

 
MOTOR NAMEPLATE MINIMUM PERCENT 

EFFICIENCY AT 
NOMINAL SPEED AND 
RATED LOAD 

MINIMUM PERCENT 
POWER FACTOR 

1HP and above to 85.5 percent 84 percent 

1-½ HP 86.5 percent 85 percent 
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2HP 86.5 percent 85 percent 

3HP 89.5 percent 86 percent 

5HP 89.5 percent 87 percent 

7½ HP 91 percent 86 percent 

10HP 91.7 percent 85 percent 

15HP 93.0 percent 85 percent 

20HP 93.0 percent 86 percent 

25HP 93.6 percent 85 percent 

50HP  94.5 percent 88 percent 

60 HP 95.0 percent 90 percent 

75HP 95.0 percent 90 percent 

100 HP 95.4 percent 90 percent 

125 HP 95.8 percent 95 percent 

150 HP and above 96.0 percent 95 percent 

 
G. Three phase motors ½ HP or greater shall be the Duty Master XE by Reliance Electric 

Company, Super-E Premium Efficiency of Baldor Motor and Drives, E-plus Efficient 
Standard Duty Motor of the Electric Motor Division of Gould, Inc., the MAC II High 
Efficiency motor of Westinghouse Electric Corp., the equivalent product of General 
Electric, or approved equal. 

 
H. For motors serving equipment being controlled by a variable speed drive, motor shall be 

premium efficiency inverter duty rated. 
 

I. Motor frames shall be NEMA Standard T-Frames of steel, aluminum, or cast iron with 
end brackets of cast-iron or aluminum with steel inserts. 

 
J. Control of each motor shall be manual or automatic as specified for each in the various 

mechanical sections.  In general, and unless otherwise specified for a particular item in 
the various mechanical sections of the specifications, motor starters and controls shall be 
specified and provided under the various electrical sections of these specifications. 

 
2.03 MOTOR INSTALLATION  
 

A. Install in accordance with manufacturer’s instructions. 
 

B. Install securely on firm foundation. Mount ball bearing motors to support shaft regardless 
of shaft position. 

 
C. Check line voltage and phase and ensure agreement with nameplate.  Check that proper 
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thermal overloads have been installed prior to operating motors. 
 
2.04 WIRING DIAGRAMS 
 

A. The Contractor is responsible for obtaining and submitting wiring diagrams for all major 
items of equipment. 

 
B. Wiring diagrams shall be provided with shop drawings for all equipment requiring 

electric power. 
 

C. Provide wiring diagrams for all major plumbing items of equipment to electrical 
contractor and ATC subcontractor for coordination. 

 
PART 3 EXECUTION 
 
3.01 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 
 

A. Install equipment to provide maximum possible headroom, if mounting heights are not 
indicated. 

 
B. Install equipment according to approved submittal data. Portions of the work are shown 

only in diagrammatic form.  Refer conflicts to the Architect. 
 

C. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated. 

 
D. Install plumbing equipment to facilitate service, maintenance, and repair or replacement 

of components. Connect equipment for ease of disconnecting, with minimum interference 
to other installations.  Extend grease fittings to accessible locations. 

 
E. Install equipment giving right of way to piping installed at required slope. 

 
3.02 SUPPORTS, HANGERS AND FOUNDATIONS 
 

A. Provide supports, hangers, braces, attachments and foundations required for the work.  
Support and set the work in a thoroughly substantial and workmanlike manner without 
placing strains on materials, equipment, or building structure, submit shop drawings for 
approval.  Coordinate all work with the requirements of the structural division. 

 
B. Supports, hangers, braces, and attachments shall be standard manufactured items or 

fabricated structural steel shapes.  All interior hangers shall be galvanized or steel with 
rust inhibiting paint.  For un-insulated copper piping provide copper hanger to prevent 
contact of dissimilar metals.  All exterior hangers shall be constructed of stainless steel 
utilizing stainless steel rods, nuts, washers, bolts, etc.   

 
C. Concrete housekeeping pads and foundations shall be not less than 4 inches high  and 

shall extend a minimum of 6 inches beyond equipment bases.  Provide wire-mesh 
reinforcement; chamfer exposed edges and corners; and finish exposed surfaces smooth. 

 
D. Where new concrete housekeeping pads are placed on existing concrete, saw cut the 
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existing concrete to the perimeter dimension of the new pad to a depth of ½ inch.  Break 
out the top ½ inch area of the existing concrete.  Add stubs of #4 rebar angled into the 
existing concrete at a depth of approximately 50 percent of the existing slab thickness.  
The top portion of the rebar stub shall extend into the new pad by approximately 50 
percent of its thickness.  Furnish one rebar stub per every two square feet of new pad.  
Chemically bond the new concrete to the existing concrete. 

 
3.03 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

 
A. General:  Engage a videographer to record demonstration and training video recordings.  

Record each training module separately. 
 
1. At beginning of each training module, record each chart containing learning 

objective and lesson outline. 
 

B. Video Recording Format:  Provide high-quality color video recordings with menu 
navigation in format acceptable to Engineer 
 

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary 
to show area of demonstration and training.  Display continuous running time. 

 
D. Narration:  Describe scenes on video recording by audio narration by microphone while 

video recording is recorded.  Include description of items being viewed. 
 
E. Transcript: Provide a transcript of the narration.  Display images and running time 

captured from videotape opposite the corresponding narration segment. 
 

3.04 PROVISIONS FOR ACCESS 
 

A. The contractor shall provide access panels and doors for all concealed equipment, valves, 
strainers, dampers, filters, controls, control devices, cleanouts, traps, and other devices 
requiring maintenance, service, adjustment, balancing or manual operation. 

 
B. Where access doors are necessary, furnish and install manufactured painted steel door 

assemblies consisting of hinged door, key locks, and frame designed for the particular 
wall or ceiling construction.  Properly locate each door. Door sizes shall be a 12 inches x 
12 inches for hand access, 18 inches x 18 inches for shoulder access and 24 inches x 24 
inches for full body access where required.  Review locations and sizes with Architect 
prior to fabrication.   Provide U.L. approved and labeled access doors where installed in 
fire rated walls or ceilings.  Doors shall be Milcor Metal Access Doors as manufactured 
by Inland-Ryerson, Mifab, or approved equal. 

 
1. Acoustical or Cement Plaster:  Style B 
2. Hard Finish Plaster:  Style K or L 
3. Masonry or Dry Wall:  Style M 

 
C. Where access is by means of liftout ceiling tiles or panels, mark each ceiling grid using 

small color-coded and numbered tabs.  Provide a chart or index for identification.  Place 
markers within ceiling grid not on ceiling tiles. 
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D. Access panels, doors, etc. described herein shall be furnished under the section of 
specifications providing the particular service and to be turned over to the pertinent trade 
for installation.  Coordinate installation with installing contractor.  All access doors shall 
be painted in baked enamel finish to match ceiling or wall finish. 

 
E. Submit shop drawings indicating the proposed location of all access panels/doors.  

Access doors in finished spaces shall be coordinated with air devices, lighting and 
sprinklers to provide a neat and symmetrical appearance. 

 
3.05 PAINTING AND FINISHES 
 

A. Provide protective finishes on all materials and equipment.  Use coated or corrosion-
resistant materials, hardware and fittings throughout the work.  Paint bare, untreated 
ferrous surfaces with rust-inhibiting paint.  All exterior components including supports, 
hangers, nuts, bolts, washers, vibration isolators, etc. shall be stainless steel. 

 
B. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other 

finishes. 
 

C. Provide factory-applied finishes where specified.  Unless otherwise indicated factory-
applied paints shall be baked enamel with proper pretreatment. 

 
D. Protect all finishes and restore any finishes damaged as a result of work under Division 

22 to their original condition. 
 

E. The preceding requirements apply to all work, whether exposed or concealed. 
 

F. Remove all construction marking and writing from exposed equipment, piping and 
building surfaces.  Do not paint manufacturer's labels or tags. 

 
G. All exposed piping, equipment, etc. shall be painted.  Colors shall be as stated in this 

division or as selected by the Architect and conform to ANSI Standards. 
 

H. All exterior roof mounted equipment, piping and vents shall be painted to match roof in 
color as selected by Architect. 

 
I. All exposed piping, equipment, etc. in finished spaces shall be painted.  Colors shall be as 

selected by the Architect and conform to ANSI Standards. 
 

J. All exposed piping, equipment, etc., in Mechanical Rooms, Penthouses, Fire Pump 
Rooms, Mezzanines, Crawlspaces, and Storage where PVC jacketed shall not require 
painting.  Label and identify and color code as specified. 

 
3.06 CLEANING OF SYSTEMS 
 

A. Thoroughly clean systems after satisfactory completion of pressure tests and before 
permanently connecting fixtures, equipment, traps, strainers, and other accessory items.  
Blow out and flush piping until interior surfaces are free of foreign matter. 

 
B. Flush piping in re-circulating water systems to remove cutting oil, excess pipe joint 
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compound, solder slag and other foreign materials.  Do not use system pumps until after 
cleaning and flushing has been accomplished to the satisfaction of the Engineer.  Employ 
chemical cleaners, including a non-foaming detergent, not harmful to system 
components.  After cleaning operation, final flushing and refilling, the residual alkalinity 
shall not exceed 300 parts per million.  Submit a certificate of completion to Engineer 
stating name of service company used. 

 
C. Maintain strainers and dirt pockets in clean condition. 

 
D. Pay for labor and materials required to locate and remove obstructions from systems that 

are clogged with construction refuse after acceptance. Replace and repair work disturbed 
during removal of obstructions. 

 
E. Leave systems clean, and in complete running order. 
 

3.07 COLOR SELECTION 
 

A. Color of finishes shall be as selected by the Architect. 
 

B. Submit color of factory-finished equipment for acceptance prior to ordering. 
 

3.08 PROTECTION OF WORK 
 

A. Protect work, material and equipment from weather and construction operations before 
and after installation.  Properly store and handle all materials and equipment. 

 
B. Cover temporary openings in piping and equipment to prevent the entrance of water, dirt, 

debris, or other foreign matter.  Deliver pipes and tubes with factory applied end caps. 
 

C. Cover or otherwise protect all finishes. 
 

D. Replace damaged materials, devices, finishes and equipment. 
 

E. Protect stored pipes and tubes from moisture and dirt. Elevate above grade.  Do not 
exceed structural capacity of floor, where stored inside. 

 
3.09 OPERATION OF EQUIPMENT 
 

A. Clean all systems and equipment prior to initial operation for testing, balancing, or other 
purposes.  Lubricate, adjust, and test all equipment in accordance with manufacturer's 
instructions.  Do not operate equipment unless all proper safety devices or controls are 
operational.  Provide all maintenance and service for equipment that is authorized for 
operation during construction. 

 
B. Where specified, or otherwise required, provide the services of the manufacturer's 

factory-trained servicemen or technicians to start up the equipment.  Where factory start-
up of equipment is not specified, provide field start-up by qualified technician. 

 
C. Submit factory start-up sheets or field start-ups sheets for all equipment prior to the 

commencement of testing and balancing work. Testing and balancing work shall not 
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commence until start-up reports have been completed, reviewed by Engineer and 
forwarded to Testing and Balancing Agency. 

 
D. Do not use plumbing systems for temporary services or temporary conditioning during 

construction.  Refer to Division 01 section "Temporary Facilities and Controls" for 
temporary plumbing during construction. 

 
E. Upon completion of work, clean and restore all equipment to new conditions; replace 

expendable items such as filters. 
 
3.10 IDENTIFICATIONS, FLOW DIAGRAMS, ELECTRICAL DIAGRAMS AND OPERATING 

INSTRUCTIONS 
 

A. Contractor shall submit for approval schematic piping diagrams of each piping system 
installed in the building.  Diagrams shall indicate the location and the identification 
number of each valve in the particular system.  Following approval by all authorities, the 
diagrams shall be framed, mounted under safety glass and hung in each Mechanical 
Room where directed.  Contractor shall deliver the tracing or sepia from which the 
diagrams were reproduced to the Owner. 

 
B. All valves shall be plainly tagged.  For any bypass valves, install sign indicating valve 

position as “Normally Open” or “Normally Closed” as required. 
 

C. All items of equipment, including motor starters and disconnects shall be furnished with 
white on black plastic permanent identification cards. Lettering shall be a minimum of ¼ 
inch high. Identification plates shall be secured, affixed to each piece of equipment, 
starters, disconnects, panels by screw or adhesive (tuff bond #TB2 or as approved equal).  
Equipment identification and room name or area served shall be on each panel. 

 
D. Provide six (6) copies of operating and maintenance instructions for all principal items of 

equipment furnished.  This material shall be bound as a volume of the Operations and 
Maintenance Manuals as hereinafter specified. 

 
E. All lines piping installed under this contract shall be stenciled with direction of flow 

arrows and with stenciled letters naming each pipe  and service. Refer to Division 22 
Section, Plumbing Piping, Fittings, Valves, Etc.   Color code all direction of flow arrows 
and labels.  In finished spaces omit labeling and direction of flow arrows.  Paint in color 
as selected by Architect. 

 
F. Submit list of wording, symbols, letter size, and color coding for plumbing identification. 

Submit samples of equipment identification cards, piping labels, labels, and valve tags to 
Engineer for review prior to installation. 

 
G. Provide at least 4 hours of straight time instruction to the operating personnel.  Time of 

instruction shall be designated by the Owner.  Additional instruction time for the 
automatic temperature control (ATC) system is specified in Division 23 Section, 
Instrumentation and Controls of HVAC and Plumbing Systems. 

 
H. Contractor shall demonstrate Sequences of Operation of all plumbing equipment in 

presence of Owner’s representative, Engineer, and ATC subcontractor. 
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3.11 WALL AND FLOOR PENETRATION 
 

A. All penetrations of partitions, ceilings, roofs and floors by piping or conduit under 
Division 22 shall be sleeved, sealed, and caulked airtight for sound and air transfer 
control.  Penetrations of mechanical room partitions, ceilings, and floors shall be as 
specified in Division 07 Section, Fire Protection, HVAC and Plumbing Penetration 
Firestopping. 

 
B. All penetration of fire rated assemblies shall be sleeved, sealed, caulked and protected to 

maintain the rating of the wall, roof, or floor.  Fire Marshal approved U.L. assemblies 
shall be utilized.  See Division 07 Section, Fire Protection, HVAC and Plumbing 
Penetration Firestopping. 

 
C. Where piping extends through exterior walls or below grade, provide waterproof pipe 

penetration seals, as specified in another division of these specifications. 
 

D. Provide pipe escutcheons and duct flanges for sleeved pipes and ducts in finished areas. 
 

E. Piping sleeves: 
 

1. Galvanized steel pipe, standard weight where pipes are exposed and roofs and 
concrete and masonry walls.  On exterior walls provide anchor flange welded to 
perimeter. 
 

2. Twenty-two (22) gauge galvanized steel elsewhere. 
 
3.12 RECORD DRAWINGS 
 

A. Upon completion of the mechanical installations, the Contractor shall deliver to the 
Architect one complete set of prints of the mechanical contract drawings which shall be 
legibly marked in red pencil to show all changes and departures of the installation as 
compared with the original design.  They shall be suitable for use in preparation of 
Record Drawings. 

 
B. Contractor shall incorporate all sketches, addendums, value engineering, change orders, 

etc., into record drawings prior to delivering to Architect. 
 
3.13 WARRANTY 
 

A. Contractor's attention is directed to warranty obligations contained in the General  
Conditions and Supplementary Conditions. 

 
B. The above shall not in any way void or abrogate equipment manufacturer's guarantee or 

warranty.  Certificates of equipment manufacturer’s warranties shall be included in the 
operations and maintenance manuals. 

 
C. The contractor guarantees for a two year period from the time of final acceptance by the 

Owner. 
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1. That the work contains no faulty or imperfect material or equipment or any 
imperfect, careless, or unskilled workmanship. 

 
2. That all work, equipment, machines, devices, etc. shall be adequate for the use to 

which they are intended, and shall operate with ordinary care and attention in a 
satisfactory and efficient manner. 

 
3. That the contractor will re-execute, correct, repair, or remove and replace with 

proper work, without cost to the Owner, any work found to be deficient.  The 
contractor shall also make good all damages caused to their work or materials in 
the process of complying with this section. 

 
4. That the entire work shall be water-tight and leak-proof. 

 
3.14  LUBRICATION 
 

A. All bearings, motors, and all equipment requiring lubrication shall be provided with 
accessible fittings for same.  Before turning over the equipment to the Owner, the 
Contractor shall fully lubricate each item of equipment, shall provide one year's supply of 
lubricant for each, and shall provide Owner with complete written lubricating 
instructions, together with diagram locating the points requiring lubrication.  Include this 
information in the Operations and Maintenance Manuals. 

 
B. In general, all motors and equipment shall be provided with grease lubricated roller or 

ball bearings with Alemite or equal accessible or extended grease fittings and drain plugs. 
 
3.15 OPERATIONS AND MAINTENANCE MANUALS 
 

A. The Contractor shall have prepared six (6) copies of the Operations and Maintenance 
Manuals and deliver these copies of the manuals to the Owner.  The manuals shall be as 
specified herein.  The manuals must be approved and will not be accepted as final until so 
stamped. 

 
B. The manuals shall be bound in a three-ring loose-leaf binder similar to National No. 3881 

with the following title lettered on the front:  Operations and Maintenance Manual          
Central Middle School Renovation – Plumbing Systems.  No sheets larger than 8-1/2 
inches x 11 inches shall be used, except sheets that are neatly folded to 8-1/2 inches x 11 
inches and used as a pull-out.  Provide divider tabs and table of contents for organizing 
and separating information. 

 
C. Provide the following data in the booklet: 

 
1. As first entry, an approved letter indicating the starting/ending time of 

Contractor’s warranty period. 
2. Catalog data on each piece of plumbing equipment furnished. 
3. Maintenance operation and lubrication instructions on each piece of plumbing 

equipment furnished. 
4. Complete catalog data on each piece of plumbing equipment furnished including 

approved shop drawing. 
5. Manufacturer's extended limited warranties on equipment including but not 
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limited to water heaters. 
6. Chart form indicating frequency and type of routine maintenance for all 

plumbing equipment. The chart shall also indicate model number of equipment, 
location and service. 

7. Provide sales and authorized service representatives names, address, and phone 
numbers of all equipment and subcontractors. 

8. Provide supplier and subcontractor’s names, address, and phone number. 
9. Catalog data of all equipment, valves, etc. shall include wiring diagrams, parts 

list and assembly drawing. 
10. Provide and install in locations as directed by the Owner, valve charts including 

valve tag number, valve type, valve model number, valve manufacturer, style, 
service and location.  Each valve chart shall be enclosed in a durable polymer 
based frame with a cover safety glass.   . 

11. Copy of the approved balancing report for plumbing equipment/system. 
12. Access panel charts with index illustrating the location and purpose of access 

panels. 
13. Approved Health and Plumbing and Electrical Certificates. 
14. Start-up reports for equipment. 
15. Insert color graphic with embedded parameters for ATC system into Record and 

Information Booklet. 
 

D. Submit Operations and Maintenance Manuals prior to the anticipated date of substantial 
completion for Engineer review and approval.  Substantial completion requires that 
Operations and Maintenance Manuals reviewed and approved. 

 
3.16 INSTALLATION AND COORDINATION DRAWINGS 
 

A. Prepare, submit, and use composite installation and coordination drawings to assure 
proper coordination and installation of work.  Drawings shall include, but not be limited, 
to the following: 

 
1. Complete Plumbing, Sprinkler and HVAC Piping Drawings showing 

coordination with lights, electrical equipment, HVAC equipment and structural 
amenities. 

 
B. Draw plans to a scale not less than 3/8-inch equals one foot.  Include plans, sections, and 

elevations of proposed work, showing all equipment, and piping in areas involved.  Fully 
dimension all work including lighting fixtures, conduits, pullboxes, panelboards, and 
other electrical work, walls, doors, ceilings, columns, beams, joists and other 
architectural and structural work. 

 
C. Identify all equipment and devices on wiring diagrams and schematics.  Where field 

connections are shown to factory-wired terminals, include manufacturer’s literature 
showing internal wiring. 

 
3.17 PIPING SYSTEMS TESTING 
 

A. The entire new plumbing piping systems shall be tested hydrostatically before insulation 
covering is applied and proven tight under the following gauge pressures for a duration of 
four (4) hours.  Testing to be witnessed by Owner’s representative and documented in 
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writing. 
 

SYSTEM TEST PRESSURE 
Domestic Water & Coil Drain Piping 100 psi 

Sanitary Water Piping As specified below 

 
B. All waste, vent and water piping shall be tested by the Contractor and approved by the 

Engineer before acceptance.  All storm, soil, and waste piping, located underground, shall 
be tested before backfilling.  The costs of all equipment required for tests are to be 
included in the contract price. 

 
C. The entire new drainage system and venting system shall have all necessary openings 

plugged and filled with water to the level of the highest stack above or at the roof.  The 
system shall hold this water for thirty (30) minutes without showing a drop greater than 
1inch.  Where a portion of the system is to be tested, the test shall be conducted in the 
same manner as described for the entire system, except a vertical stack 10 feet above the 
highest horizontal line to be tested may be installed and filled with water to maintain 
sufficient pressure, or a pump may be used to supply the required pressure.  The pressure 
shall be maintained for thirty (30) minutes.  All testing shall be in accordance with the 
local Plumbing Code and witnessed by the Plumbing Inspector or authority having 
jurisdiction. 

 
D. Upon completion of roughing-in and before setting equipment and fixtures, the entire 

new water piping system shall be tested at a hydrostatic pressure of not less than one 
hundred (100) pounds per square inch gauge and proven tight at this pressure.  Where a 
portion of the water piping system is to be concealed before completion, this portion shall 
be tested separately in a manner described for the entire system. 

 
E. Testing and acceptance thereof shall be in accordance with local requirements and shall 

meet approval of authority having jurisdiction. Submit certificates and approved permits 
and insert one (1) copy in the Operations and Maintenance Manuals. 

 
3.18 EQUIPMENT BY OTHERS 
 

A. This Contractor shall make all system connections required to equipment furnished and 
installed under other divisions or furnished by the Owner.  Connections shall be complete 
in all respects to render this equipment functional to its fullest intent. 

 
B. It shall be the responsibility of the supplier of this equipment to furnish complete 

instructions for connections.  Failure to do so will not relieve this contractor of any 
responsibility for improper equipment operation. 

 
3.19 OUTAGES 
 

A. Provide a minimum of fourteen (14) days notice to schedule outages.  The Contractor 
shall include in their bid outages and/or work in occupied areas to occur on weekends, 
holidays, or at night.  Coordinate and get approval of all outages with the Owner. 
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B. Submit Outage Request form, attached at end of this Section, to Owner for approval. 
 

 
 

END OF SECTION 
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OUTAGE REQUEST 
 
 
DATE APPLIED:                                                      BY:                                  
 
DATE FOR OUTAGE:                                                      FIRM:                                 
 
START OUTAGE-TIME:                                                  DATE:                                     
 
END OUTAGE -- TIME:                                                   DATE:                                    
 
AREAS AND ROOMS:                                         

  FLOOR(S):                                         
 
   AREA(S):                                      
 
   ROOM(S):                                        
 
WORK TO BE PERFORMED:                                       
 
SYSTEM(S):                                                
 
                                                                                                                                                   
    
REQUEST APPROVED BY:                                        
     (FOREMAN OR OTHER PERSON IN CHARGE) 
 

 
 
(FOR OWNER’S USE ONLY): 
 
APPROVED:             
 
YES           NO         BY:                                                 DATE:                                  
 
DATE/TIME-AS REQUESTED:                                   OTHER :                                    
 
OWNER’S PRESENCE REQUIRED:         
  
 
YES:          NO:          NAME:                                         
 
POINT OF CONTACT:                                                                PHONE:                                       
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SECTION 220505 
 

PLUMBING PIPING, FITTINGS AND VALVES 
 
PART 1. GENERAL 
 
1.01. SUMMARY 
 

A. The conditions of the contract and other general requirements apply to the work specified in 
this section.  All work under this section shall also be subject to the requirements of Division 
22 Section, Common Work Results for Plumbing and Division 01, General Requirements. 

B. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02. SYSTEM DESCRIPTION CONDITIONS 
 

A. Provide all labor and materials necessary to furnish and install all piping systems on this 
project as herein specified and/or shown on the drawings.  Final connections to equipment 
furnished in other sections of the specifications shall be included under this section. 

 
B. All piping and insulation installed in ceiling plenums must be plenum rated and comply with 

NFPA and International Building Code (IBC). 
 

C. Where more than one piping system material is specified, ensure system components are 
compatible and joined to ensure the integrity of the system is not jeopardized.  Provide 
necessary joining fittings.  Ensure flanges, union, and couplings for servicing are 
consistently provided. 

 
D. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus 

connections. Do not use direct welded or threaded connections to valves, equipment or other 
apparatus. 

 
E. Use non-conducting dielectric connections whenever jointing dissimilar metals in open 

systems. 
 

F. Provide pipe hangers and supports in accordance with ASTM B31.9 and MSS SP69 unless 
indicated otherwise. 

 
G. Use spring loaded "silent" check valves on discharge of all pumps. 

 
H. Use 3/4 inch (20 mm) ball valves with cap and chain for drains at main shut-off valves, low 

points of piping, bases of vertical risers, and at equipment.  Pipe to nearest floor drain. 
 

I. At all runout piping serving equipment, use swing joints with elbows to prevent excessive 
movement of piping due to expansion. 

 
1.03. QUALITY ASSURANCE 
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A. Valves: Manufacturer's name and pressure rating marked on valve body. 
 

B. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single 
manufacturer.  Grooving tools shall be of the same manufacturer as the grooved components. 

 
C. All castings used for coupling housings, fittings, and valve bodies shall be date stamped for 

quality assurance and traceability. 
 

D. Maintain one copy of each document on site. 
 
1.04. DELIVERY, STORAGE AND HANDLING 
 

A. Deliver, store, protect and handle products to site under as hereinbefore specified. 
 

B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 
 

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

 
D. Protect piping systems from entry of foreign materials by temporary covers, completing 

sections of the work, and isolating parts of completed systems. 
 
1.05. ENVIRONMENTAL REQUIREMENTS 
 

A. Do not install underground piping when bedding is wet or frozen. 
 
1.06. EXTRA MATERIALS 
 

A. Provide one (1) repacking kit for each size valve. 
 
1.07. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section affected 
by alternates. 
 

1.08. LEAD FREE REQUIREMENTS 
 
A. All plumbing fixtures, equipment, and devices that contact potable water must be lead free 

per the State requirements. 
 
PART 2.  PRODUCTS 
 
2.01. PIPE MATERIALS 
 

A. All materials, unless otherwise specified, shall be new and of the best quality of their 
respective kinds, and shall conform to the requirements and ordinances of local, state and 
insurance authorities having jurisdiction.   

 
1. Sanitary Underground - Within Building to 5 Feet Outside of Foundation Wall: 
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a). PVC Pipe: Schedule 40 DWV or cellular core.  Fittings: Schedule 40 PVC, 

ASTM D 2665 or ASTM F891 socket fittings.  Joints: ASTM D2855, 
solvent weld with ASTM D2564 solvent cement. 

 
2. Sanitary and Vents Above Floor Inside Building: 

 
a). Pipe & Fittings: Cast iron No-Hub pipe and fittings shall be marked with the 

collective trademark of the Cast Iron Soil Pipe Institute and listed by NSF 
International as compliant with CISPI 301, ASTM C564. Installation and 
support shall be in accordance with Cast Iron Soil Pipe Institute 
recommendation.  Joints shall be made with neoprene gaskets and stainless 
steel clamp and shield assemblies listed by NSF International as compliant 
with CISPI 310.  Sealing sleeve shall be polychloroprene (neoprene) based 
rubber sleeve conforming to ASTM C564. 
 

b). Hubless Cast Iron Soil Pipe and Fittings 
i. Hubless pipe and fittings must be listed by NSF International as 

compliant with CISPI 301. 
ii. Manufacturers: 

1) AB&I 
2) Charlotte 
3) Tyler 
 

c). Medium Duty Shielding Coupling, ASTM C 1540, Type 304 Stainless Steel 
corrugated shield and bands, and polychloroprene (neoprene) based rubber 
sleeve conforming to ASTM C564. 
i. Approved manufacturers: 

1) Clamp-All 
2) Mission Rubber Company 
3) Anaco 

 
3. Indirect Waste Piping: 

 
a). Pipe & Fittings: Hard drawn Type L copper tubing with cast brass drainage 

fittings.  ASTM B88-78 and ANSI B16.1877.  All exposed indirect waste 
piping shall be chrome plated or primed and painted with silver paint. 

 
4. Storm Water Below Grade or Under Building to Point 5 Feet from Building Line: 

 
a). Perforated Elevator Pit & Foundation Drain Piping: Advanced drainage 

system, Certain-Teed Corp. or approved equal.  Perforated, polyethylene 
(PE) pipe and fittings: ASTM F 405, corrugated, for coupled joints.  
Couplings shall be manufacturer's standard band type. 

 
5. Domestic Cold Water Outside of Building Below Ground or Under Building to 

Point 5 Feet from Building Line: 
 

a). Pipe:  2-1/2 inches & smaller, soft temper type K.  ASTM B88 - No joints 
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below grade except as approved by the Engineer. 
 

3 inches & larger, ductile iron pipe for water, ANSI 21.50 & 21.51 with 
double thickness cement mortar lining, ANSI 21.4. 

 
b). Fittings & Joints:  wrought copper solder joint fittings, ANSI B16.22.  

Joints for copper piping shall be ASTM B32, SOLDER, grade 95TA. 
 

Cast iron pressure fittings, ANSI 21.10, Class 250.  Mechanical 
specification for mechanical joint for cast iron pressure pipe & fittings 
ANSI A21.11.  Joints for ductile iron pipe shall be AWWA C111, rubber 
gasket with 3/4 inch diameter rods. 

 
6. Domestic Hot, Cold, and Recirc., Water Piping Inside Buildings, Above Grade: 

 
a). Pipe or Tubing:  2 inches & smaller, all water lines soft temper Type K 

copper tubing below ground, hard temper Type L copper tubing above 
ground, ASTM B88, or Type 304/304L, Schedule 10S, stainless steel to 
ASTM A312. 

 
2-1/2 inches & larger, hot dipped galvanized steel  A120, ASTM A53, 
Grade B, Schedule 40 steel, or hard copper tube, Type L with copper-tube 
dimensioned grooved ends; copper ground - end fittings; copper tubing, 
keyed couplings; and grooved joints.  (Flaring of tube or fitting ends to 
accommodate alternate sized couplings is not permitted.) 

 
Provide dielectric fittings between steel and copper. Victaulic Style 47 or 
approved equal. 

 
b). Fittings & Joints:  Copper tubing fittings and joints shall be solder type 

wrought copper - 95-5 silver solder or braze (lead and antimony based 
solders are prohibited). Galvanized steel pipe fittings and joints shall be 
ANSI B16.12 hot dipped galvanized threaded ends and 125 lb. galvanized 
cast iron fittings or 150 lb. galvanized malleable iron. 
i. Stainless steel fittings shall be Vic-Press or approved equal for 

Schedule 10S pipe.  Fittings shall be precision, cold drawn, 
stainless steel with EPDM O-ring seals. (Seals shall be UL 
classified in accordance with ANSI/NSF61 for Potable Water 
service.)  Fittings rated for working pressures to 500-psi. 

ii. Grooved joint couplings shall consist of two ductile iron housing 
segments cast with offsetting angle pattern bolt pads, FlushSeal 
elastomer gasket, and ASTM A449 electroplated steel bolts and 
nuts.  (Gasket shall be UL classified in accordance with 
ASNI/NSF61 for Potable Water service.) Installation-Ready, for 
direct stab installation without field disassembly.  Victaulic Style 
607H or approved equal. 

 
c). Gate Valves:  2-1/2 inches & larger - OS&Y, IBBM flanged, 125 lb. 

standard solid wedge. 
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2 inches & smaller - bronze solder end, bronze body, solid wedge, rising 
stem, 200 lb. w.o.g. non-shock.  However, use brass valves only on all 
copper pipe. 

 
d). Butterfly Valves:  Cast bronze body to ASTM B584, elastomer coated 

ductile iron disc with integrally cast stem, with copper-tube dimensioned 
grooved ends, suitable for working pressures to 300-psig CWP Victaulic 
Style 608 or approved equal. 
 

e). Ball Valves: Shut-off valves 2-inches and smaller shall be ball valves. Ball 
valves shall be 150 lbs, brass or bronze body, standard port, 2 piece body, 
TFE seats with bronze trim.  Ball valves shall be threaded end or solder end, 
or Vic-Press end as required to accommodate piping.  Ball valves shall be as 
manufactured by Victaulic, Conbraco, Crane, Apollo, Nibco, Watts or 
engineer approved equal. 

 
f). Unions:   2-1/2 inches & larger - 150 lb. brass companion flanges. 

 
2 inches & smaller - wrought copper, ground joint solder ends; threaded 
hexagonal stainless steel union with Vic-Press ends, Victaulic P589 or 
approved equal. 

 
g). Check Valves: 2-1/2 inches & larger - IBBM, 125 lb. std. flanged bronze 

swing check, with metal disc; 2-inches and smaller - 125 lb. std. screwed or 
solder ends. 

 
h). Globe Valves: 2 inches and smaller, bronze body, bronze trim, rising stem, 

hand wheel, inside screw, renewable composition disc, solder ends, 150 lb, 
with back seating capacity. 

 
2 inches & larger: IBBM, 150 lb, bronze trim, rising stem, handwheel 
OS&Y, plug type disc, flanged ends, renewable seat and disc. 

 
Globe valves shall be Conbraco, Crane, Nibco, Milwaukee, Watts or 
approved equal. 

 
i). Combination Shut-off/Balancing Valves: 

 
Victaulic/TA Hydronics, Taco Circuit Setter, Bell & Gossett Circuit Setter 
Plus, Flowset Accuset, Gerand,  or engineer approved equal, ½ inch-3 
inches 300 psi rated globe type or ball valve with Ametal (copper-alloy) or 
bronze body/brass ball construction with glass and carbon filled TFE seats, 
in-line flow meter and balancing and shut-off valve with built in ball valve 
for flow adjustment.  Valve shall have memory stop, calibrated nameplate, 
Schrader valve connections and preformed molded insulation.  Valves shall 
be leaktight at full rated working pressure.  Balance valve size shall be 
selected based on manufacturer’s acceptable flow range and design flow 
rate.  Pressure drop through combination shut off balance valves shall not 
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exceed 5 feet of head at design flow rate. 
 

j). Extended Valve Stems: Provide and install round collar type extended 
valve stems on all valves installed in insulated piping. Valve stem and collar 
shall be selected to suit insulation thickness and maintain valve handles 
outside of insulation. 

 
7. Sump Pump Discharge Piping: 

 
a). Piping:  Schedule 40 A53 grade A galvanized steel pipe with cast iron plain 

galvanized pressure fittings. 
 

b). Fittings and Joints:  Galvanized ductile iron grooved end fittings or 
malleable iron fittings conforming to ANSI B16.3 Class 150 threaded. 3 
inch and larger shall be flanged cast iron. 

 
c). Basis of Design: Victaulic Series 318 Sump Ejector 

 
B. Steel pipe shall be similar and equal to National Tube Company, Grinnell, Republic, or 

Bethlehem black or zinc-coated (galvanized) as hereinafter specified.  Pipe shall be free from 
all defects which may affect the durability for the intended use.  Each length of pipe shall be 
stamped with the manufacturer's name. 

 
C. Copper pipe shall be Revere, Anaconda or Chase with approved solder fittings. 
 
D. Welding fittings for steel pipe shall meet the requirements of ASTM Standard A-23 and shall 

be standard catalog products.  Fittings fabricated by metering and notching pipe will not be 
accepted. 

 
2.02. PIPE HANGERS 
 

A. All hangers for metallic piping shall be adjustable, wrought clevis type, or adjustable 
malleable split ring swivel type, having rods with machine threads.  Hangers shall be 
Grinnell Company's Figure 260 for pipe ¾-inch and larger, and Figure 65 for pipe 2-inches 
and smaller, or approved equal.  Adjustable pipe stanchion with U-bolt shall be Grinnell 
Company's Figure 191.  Pipe roller supports shall be Grinnell's Figure 181 or Figure 271.  
Exterior pipe hangers shall be galvanized or stainless steel construction.  For copper piping 
in direct contact with the hanger, hanger construction shall be copper coated to prevent 
contact of dissimilar metals similar to Grinnell's Figure CT-65.  Hanger spacing and rod sizes 
for steel and copper pipe shall not be less than the following: 

 
 
NOMINAL PIPE 
SIZE IN 

 
STD. STEEL PIPE MAXIMUM SPAN 

FT. COPPER TUBE 

 
MINIMUM ROD 
DIAMETER INCHES 
OF ASTM A36 
STEEL THREADED 
RODS 

 
3/4 & 1 

 
6 5 

 
3/8 
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NOMINAL PIPE 
SIZE IN 

 
STD. STEEL PIPE MAXIMUM SPAN 

FT. COPPER TUBE 

 
MINIMUM ROD 
DIAMETER INCHES 
OF ASTM A36 
STEEL THREADED 
RODS 

1 -  ½   6 8 3/8 
 
2 

 
8 8 

 
3/8 

 
2 – ½   

 
10 9 

 
 ½   

 
3 

 
12 10 

 
½   

 
4 

 
14 12 

 
5/8 

 
5 

 
14 12 

 
5/8 

 
6 

 
16 14 

 
3/4 

 
8 

 
18 16 

 
7/8 

 
10 

 
20 18 

 
7/8 

 
12 

 
20 18 

 
7/8 

 
B. Install hangers for cast-iron and storm water soil piping with the following maximum 

horizontal spacing and minimum rod diameters: 
 

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  60 inches (1500 mm) with 3/8-inch (10-
mm) rod. 

2. NPS 3 (DN 80):  60 inches (1500 mm) with 1/2-inch (13-mm) rod. 
3. PS 4 and NPS 5 (DN 100 and DN 125):  60 inches (1500 mm) with 5/8-inch (16-

mm) rod. 
4. NPS 6 (DN 150):  60 inches (1500 mm) with 3/4-inch (19-mm) rod. 
5. NPS 8 to NPS 12 (DN 200 to DN 300):  60 inches (1500 mm) with 7/8-inch (22-

mm) rod. 
6. NPS 15 (DN 375):  60 inches (1500 mm) with 1-inch (25-mm) rod. 
7. Spacing for 10-foot (3-m) lengths may be increased to 10 feet (3 m).  Spacing for 

fittings is limited to 60 inches (1500 mm). 

C. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m). 
 

D. Anchors, guides, and roller supports shall be installed in accordance with the contract 
drawings and manufacturer's recommendations to provide pipe support and control pipe 
movement for all piping systems. Anchors and guides shall be securely attached to the pipe 
support structure.  Submit shop drawing for proposed pipe support structure for guides and 
anchors for approval of the Structural Engineer.  Pipe alignment guides shall be Fig. 255 
Grinnell, or as approved equal.  Guides shall be sized to accommodate the pipe with 
insulation.  Guides shall be steel factory, fabricated, with bolted two section outer cylinder 
and base for alignment of piping and two section guiding spider for bolting to pipe. 
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E. Hangers for pipe sizes ½  to 1 ½  inch (13 to 38 mm): Carbon steel, adjustable swivel, split 

ring. 
 

F. Hangers for cold pipe sizes 2 inches (50 mm) and over: Carbon steel, adjustable, clevis. 
 

G. Hangers for cold pipe sizes 2 to 4 inches (50 to 100 mm): Carbon steel, adjustable, clevis. 
 

H. Multiple or Trapeze hangers: Steel channels with welded spacers and hanger rods. 
 

I. Wall support for pipe sizes to 3 inches (76 mm): cast iron hook 
 

J. Wall support for pipe sizes 4 inches (100 mm) and over: Welded steel bracket and wrought 
steel clamp. 

 
K. Vertical Support: Steel riser clamp. 

 
L. Floor support for cold pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, 

and concrete pier or steel support. 
 

M. Floor support for hot pipe sizes to 4 inches (100 mm): Cast iron adjustable pipe saddle, lock 
nut, nipple, floor flange, and concrete pier or steel support. 

 
N. Copper pipe support: Carbon steel ring, adjustable, copper plated. 

 
O. Hanger rods: Mild steel threaded both ends, threaded one end, or continuous threaded. 

 
P. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded 

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; 
size inserts to suit threaded hanger rods. 

 
2.03. VALVES 
 

A. Provide parts list and assembly drawings (exploded view) for all valves in shop drawing 
submittals.  Provide valves of the same type by the same manufacturer.   

 
2.04. STRAINERS 
 

A. Strainers shall be of the basket or "Y" type and shall be heavy and durable, constructed of 
best grade gray iron with the bottoms drilled and plugged.  Bodies shall have arrows clearly 
cast on the sides to show flow direction.  Strainers shall be equipped with easily removable 
covers and brass sediment baskets made of brass not less than #22 gauge in thickness.  Total 
area of basket perforations shall be not less than four times the cross section of the entering 
pipe.  Flow shall be into basket, and then out through the perforations.  Strainers shall be 
suitable for water or the intended fluid.  Strainers 2 inches and smaller shall have threaded or 
solder ends, 2 inches and larger shall have flanged ends.   

 
B. Strainer screens shall be stainless steel with perforations and shall be 1/16-inch for pipe sizes 

5 inches and less, 1/8-inch (40 percent open area) perforations for pipe sizes 6-inch and 
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greater.  
 

C. Provide valved and capped (with chain) blowdowns in each strainer.  Blowdown valves shall 
be Appolo 78-100/200 series or as approved equal. 

 
D. Strainers shall be manufactured by Watts, Mueller, Armstrong, Yarway, Spirax/Sarco or as 

approved equal. 
 
2.05. UNIONS, FLANGES, AND COUPLINGS 
 

A. Unions in steel pipe 2-inches and smaller shall be malleable  iron with brass inserted seats 
designed for a working pressure of 150 psig. 

 
B. Unions in copper pipe 2-inches and smaller shall be sweat fittings with bronze seats designed 

for a working pressure of 125 psig. 
 

C. Flanges for steel pipe over 2 inches shall be 150 psig, forged steel, slip on. Gaskets shall be 
1/16 inch thick pre-formed neoprene. 

 
D. Flanges for copper pipe over 2 inches shall be bronze. Gaskets shall be 1/16 inch thick 

preformed neoprene. 
 
2.06. MANUAL AIR VENTS 
 

A. Manual air vents shall be similar to the hereinafter specified gauge valves.  Provide 1/4-inch 
size on ¾-inch pipe and smaller, ½ -inch size on 1-inch pipe and larger.  Install at all high 
points of piping.  Valves shall be Crane No. 88, or as approved equal, with threaded ends, 
bronze body, bronze or brass bonnet and bronze stem. 

 
2.07. THERMOMETERS 
 

A. Unless otherwise indicated, thermometers shall be ASTM E1, in a glass type, organic filled, 
9-inch scale size, corrosion-resistant metal case, with "any-angle" mounting with positive 
locking device.  Trerice Industrial Thermometers, Weksler Instruments, Ernst Gage Co., 
Miljoco, or approved equal.  Insertion stem length shall suite the pipe size and configuration. 
 Thermometer wells shall be brass with brass union hubs in copper and in ferrous piping.  
Where piping is insulated or otherwise covered, use wells with lagging extension.  Where 
wells are installed in pipe tees at turns, increase pipe size so that well does not restrict flow. 
Accuracy shall be 2 percent. 

 
B. Unless otherwise indicated, thermometer ranges shall be as follows: 

 
1. Domestic cold water: 0 degrees F to 100 degrees F, 1 degrees F Division. 
2. Domestic hot and hot water recirculating:  30 degrees F to 180 degrees F, 2 degrees 

F Division. 
 

C. Provide heat conducting compound in wells. 
 
D. At Contractor's option, light powered thermometers may be utilized in lieu of organic filled 
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thermometers. 
 
2.08. PRESSURE GAUGES 
 

A. Unless otherwise indicated, pressure gauges shall be the bronze bourdon tube type, 4-1/2-
inch dial, stem mounting, cast aluminum adjustable pointer, 1 percent accuracy over middle 
half of scale range, 1-1/2 percent over balance:  Trerice Model 600C; Weksler Instruments, 
Ernst Gage Co., Miljoco, or as approved equal. 

 
B. Gauges shall have pressure, vacuum, compound, or retard ranges as required, select ranges 

so that the normal readings are at the approximate midpoint and maximum system pressures 
do not exceed full scale. 

 
C. Furnish and install a gauge valve at each pressure gauge.  Gauge valves shall be Crane 

Model No. 88, Needle Valve, Ernst Gage Co. FLG 200, Wexler Instrument Corp. Type 
BBV4, or approved equal, rated for pressure intended. 

 
D. Gauge connections for pressure gauges, thermometers, or control instruments shall be made 

using tee fittings, except that gauge connections up to 1-inch size in steel may be using 
threaded extra heavy pipe couplings welded directly to the main, provided that the main is at 
least 2-inch size for 2-inch connections, 3-inch size for 3/4-inch connections, and 4-inch size 
for 1-inch connections.  Minimum gauge connection shall be 2-inch ips. 

 
E. Provide snubbers on all gauges.  Snubbers shall be No. 872 by Trerice, RS1/RS6 by Wexler 

Instruments, Miljoco or as approved equal. 
 
2.09. ESCUTCHEONS 
 

A. Provide chromium plated escutcheons properly fitted and secured with set screws on all 
exposed piping which passes through walls, floors or ceilings of finished spaces. 

 
B. All escutcheon plates shall be chrome plated spun brass of plain pattern, and shall be set tight 

on the pipe and to the building surface.  Plastic escutcheon plates will not be accepted. 
 
2.10. DIELECTRIC CONNECTIONS: 
 

A. Furnish and install electrically insulated dielectric unions, waterway fittings, or flanges, as 
manufactured by Victaulic Company, EPCO Sales, Inc., at the following locations: 

 
1. Where steel piping systems join copper piping. 

 
2. Where copper tube connects to domestic water storage tanks, water heaters, heat 

exchangers, expansion tanks, and other steel vessels. 
 

3. Avoid the installation of steel nipples, cast iron or steel valves and specialties, or 
other ferrous components in predominately copper piping systems.  Where such 
installation is necessary, isolate the component with dielectric connections.  Do not 
mix steel pipe and copper tube in the same run of pipe or in the same section of a 
piping system. 
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2.11. SLEEVES 
 

A. Sleeves shall be provided around all pipes through walls, floors, ceilings, partitions, roof 
structure members or other building parts.  Sleeves shall be standard weight galvanized iron 
pipe two sizes larger than the pipe or insulation so that pipe or insulation shall pass through 
masonry or concrete walls or floors.  Provide 20 gauge galvanized steel sheet or galvanized 
pipe sleeves for all piping passing through frame walls. 

 
B. Space between the pipe and sleeve shall be caulked.  Escutcheon plates shall be constructed 

to conceal the ends of sleeves.  Each trade shall be responsible for drilling existing floors and 
walls for necessary sleeve holes.  Drilling methods and tools shall be as hereinbefore 
specified. 

 
C. Sleeves through walls and floors shall be sealed with a waterproof caulking compound. 

 
D. Firestop at sleeves that penetrate smoke barriers smoke partitions and/or rated walls/floors. 

 
2.12. WATER PROOF PIPE PENETRATION SEALS 
 

A. Provide and install waterproof pipe penetration seals at all pipes that enter the building below 
grade or through exterior wall. 

 
B. Link seals are to be Metraflex Metraseals, Model MS, Linkseal, or approved equal, black  

EPDM seal material, glass reinforced plastic pressure plates, zinc plated nuts and bolts, seals 
are to be resistant to sunlight and ozone, pressure rated to make a hydrostatic seal of up to 20 
psig and up to 40 feet of head, temperature rated from –40 degrees F to 250 degrees  F. 

 
PART 3. EXECUTION 
 
3.01. GENERAL PIPING INSTALLATION REQUIREMENTS 
 

A. All pipes shall be cut accurately to measurements established at the building, and shall be 
worked into place without springing or forcing, properly clearing all windows, doors and 
other openings.  Excessive cutting or other weakening of the building structure to facilitate 
piping installation will not be permitted.  All pipes shall be so installed as to permit free 
expansion and contraction without causing damage.    All open ends of pipe lines, 
equipment, etc., shall be properly capped or plugged during installation to keep dirt or  other 
foreign material out of the system.  All pipes shall be run parallel with the lines of the 
building and as close to walls, columns and ceilings as may be practical, with proper pitch.  
All piping shall be arranged so as not to interfere with removal of other equipment on 
devices not to block access to doors, windows, manholes, or other access openings.  Flanges 
or unions, as applicable for the type of piping specified, shall be provided in the piping at 
connections to all items of equipment, coils, etc., and installed so that there will be no 
interference with the installation of the equipment, ducts, etc.  All valves and specialties shall 
be placed to permit easy operation and access and all valves shall be regulated, packed and 
glands adjusted at the completion of the work before final acceptance.  All piping shall be 
installed so as to avoid air or liquid pockets throughout the work.  Ends of pipe shall be 
reamed so as to remove all burrs. 
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B. All piping shall be graded to convey entrained air to high points where automatic air vents 

shall be provided.  The size of supply and return pipes for each piece of equipment shall in 
no case be smaller than the outlets in the equipment. 

 
C. All piping shall be run to provide a minimum clearance of 2-inches between finished 

covering on such piping and all adjacent work.  Group piping wherever practical at common 
elevations. 

 
D. All valves, strainers, caps, and other fittings shall be readily accessible. 

 
E. Rough-in and final connections are required to all equipment and fixtures provided under 

this Contract. 
 

F. Drain valves with hose connections shall be provided at low points for drainage of piping 
systems.  Blow down valves shall be provided at the ends of all mains and branches so as to 
properly clean by blowing down the lines throughout in the direction of normal flow. 

 
G. Discharge lines from all relief valves shall be piped to within 4-inches of floor and extend to 

floor drains wherever floors are not pitched to drains.  Pitch the relief valve piping away 
from the relief valve to issue that no fluid can be trapped in valve discharge.  Support all 
relief valve piping to prevent exerting strain on the relief valve body.  The end of the relief 
valve discharge piping shall not be threaded to prevent capping or plugging. 

 
H. All branches from water mains shall be taken from the top of the supply mains at an angle of 

forty-five (45) degrees above the horizontal, unless otherwise directed.  Branches feeding 
down shall be taken from the side or bottom of the main on water mains only.  All 
connections shall be carefully made to insure unrestricted circulation, eliminate air pockets 
or trapped condensate, and permit the complete drainage of the system. 

 
I. Cutoff valves shall be provided on each branch line from the mains on all plumbing lines. 

 
J. Shut-off valves shall be installed at the inlet and outlet of each piece of equipment to permit 

isolation for maintenance and repair.   
 

K. Balancing valves shall be installed in all domestic re-circulating systems and at all pumps, 
and where indicated on the drawings. 

 
L. Unions shall be installed on all bypasses, at all connections to equipment, where shown on 

drawings or where required to facilitate removal of equipment whether shown or not. 
 

M. Spring clamp plates (escutcheons) shall be provided where pipes are exposed in the building 
and run through walls, floors, or ceilings.  Plates shall be chrome plated spun brass of plain 
pattern, and shall be set tight on the pipe and to the building surface. 

 
N. If the size of any piping is not clearly evident in the drawings, the Contractor shall request 

instructions for the Engineer as to the proper sizing.  Any changes resulting from the 
Contractor's failure to request clarification shall be at his expense.  Where pipe size 
discrepancies or conflicts exist in the drawings, the larger pipe size shall govern. 
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O. Install all valves with stem upright or horizontal, not inverted. 

 
P. Where pipe support members are welded to structural building framing, scrape, brush clean, 

weld and apply one coat of zinc rich primer.  
 

Q. Provide clearance for installation of insulation and access to valves and fittings. 
 

R. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the work, and isolating parts of completed system. 

 
S. All water containing pipes shall be routed clear of combustion air dampers and louvers to 

prevent freezing condition when dampers are open. 
 
T. Provide manual air vents at top of piping systems. 
 
U. Where access doors are required, install piping so that valves can be grouped together to 

minimize the quantity of access doors. 
 

3.02. THERMOMETER AND PRESSURE GAGE INSTALLATION REQUIREMENTS. 
 

A. Install thermometers and adjust vertical and tilted positions. 
 

B. Install separable sockets in vertical position in piping tees where fixed thermometers are 
indicated. 

 
1. Install with socket extending to one-third diameter of pipe. 

 
2. Fill sockets with oil or graphite and secure caps. 

 
C. Install pressure gages in piping tees with pressure-gage valve located on a pipe at most 

readable location. 
 

D. Adjust faces of thermometer and gages to proper angle for best visibility. 
 

E. Clean windows of thermometer and gauges and clean factory-finished surfaces.  Replace 
cracked and broken window, and repair scratched and marred surfaces with manufacturer's 
touch up paint. 

 
3.03. VALVE INSTALLATION REQUIREMENTS 
 

A. Examine piping system for compliance with requirements for installation tolerances and 
other conditions affecting performance of valves.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

 
B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping 
and handling. 
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C. Operate valves from fully open to fully closed positions.  Examine guides and seats made 
accessible by such operation. 

 
D. Examine threads on valve and mating pipe for form and cleanliness. 

 
E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for 

proper size, length, and material.  Check gasket material for proper size, material 
composition suitable for service, and freedom from defects and damage. 

 
F. Do not attempt to repair defective valves; replace with new valves. 

 
G. Install valves as indicated, according to manufacturer's written instructions. 

 
H. Piping installation requirements are specified in other Division 22 Sections.  Drawings 

indicate the general arrangement of piping, fittings, and specialties. 
 

I. Install valves with unions or flanges at each piece of equipment arranged to allow servicing, 
maintenance, and equipment removal without system shutdown. 

 
J. Locate valves for easy access and provide separate support where necessary. 

 
K. Install valves in horizontal piping with stem at or above the center of the pipe. 

 
L. Install valves in a position to allow full stem movement. 

 
M. Adjust or replace packing after piping systems have been tested and put into service, but 

before final adjusting and balancing. Replace valves if leak persists. 
 
3.04. WASTE AND VENT PIPING INSTALLATION REQUIREMENTS 
 

A. Each pipe shall be laid true to line and grade and in such manner as to form a close 
concentric joint with the adjoining pipe and to prevent sudden offsets of the flow line.  All 
pipe when laid shall rest on the full length of the barrel and bell holes shall be dug in trench 
bottoms to make joints.  Pipe shall not be adjusted to grade by use of block or wedges.  
Where rock or old foundations are encountered, trenches shall be excavated 6-inches below 
grade and crusher run limestone shall be used as a bedding material to support barrel of pipe. 

 
B. As the work progresses, the interior of the sewer shall be cleared of all dirt and superfluous 

materials of every description. 
 

C. Trenches shall be kept free from water until the pipe jointing material has set and pipe shall 
not be laid when the conditions of the trench or the weather is  unsuitable for such work.  At 
all times, when work is not in progress, all open ends of pipe and fittings shall be securely 
closed to the satisfaction of the Engineer, so that no trench water, earth or other substance 
will enter the pipe or fittings. 

 
D. Slip joints will be permitted only in trap seals or on the inlet side of the trap.  Unions on the 

sewer side of the trap shall be ground faced, and shall not be concealed or enclosed.  Install 
bell and spigot pipe with bell end upstream. 
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E. Threaded joints shall be American Standard taper screw threads with permacel joint 

compound applied to the male thread.  Connections between threaded pipe and cast iron pipe 
shall have a ring or half coupling screwed on to form a spigot end on the threaded pipe. 

 
F. Establish invert elevations, slopes for drainage to 1/8 inch per foot.  Maintain gradients. 
 

3.05. PIPE JOINTS INSTALLATION REQUIREMENTS 
 

A. Grooved Joints:  Grooved joint shall be installed in accordance with the manufacturer’s 
written recommendations.  Grooved ends shall be clean and free from indentations, 
projections, or roll marks.  The gasket shall be molded and produced by the coupling 
manufacturer of an elastomer suitable for the intended service.  The coupling manufacturer’s 
factory trained representative shall provide on-site training for the contractor’s field 
personnel in the use of grooving tools and installation of product.  The representative shall 
periodically visit the job site to ensure best practices in grooved product installation are 
being followed.  (A distributor’s representative is not considered qualified to conduct the 
training.) 

 
B. Screwed Joints:  All screwed joints shall be made with tapered threads properly cut.  

Screwed joints shall be made perfectly tight with a stiff mixture of graphite and oil, applied 
with a brush to the male threads on the fittings. 
 

C. Soldered Joints and Copper Piping:  Joints in copper piping shall conform to the following 
minimum standards. 

 
1. The pipes shall be cut to a length making certain that the ends are square, using a 

fins hacksaw blade or tube cutter.  The ends of all pipes shall be reamed and all 
burrs removed. 

 
2. The outside end of the pipe and the cut end of the fitting shall be cleaned with steel 

wool, sand cloth, or steel wire brush.  All dark spots shall be removed. 
 

3. The flux shall be applied evenly and sparingly to the outside end of the pipe and the 
inside of the outer end of the fitting until all surfaces to be jointed are completely 
covered.  The piping and fitting shall be slipped together and reworked several times 
to insure an even distribution of the flux. 

 
4. The correct amount of solder per joint for each size pipe shall be used in accordance 

with the manufacturer's recommendations. 
 

5. Solder joints shall be made by using a direct flame from a torch. 
 

6. On pipe sizes larger than ¼-inch, the fittings and valves in the pipe shall be moved 
or tapped with a hammer when the solder starts to melt to insure an even distribution 
of the solder. 

 
7. The excess solder shall be removed while it is still in the plastic state leaving a fillet 

around the cup of the fitting. 
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8. Solder joints shall be suitable for working pressure of 100 psig and for working 

temperature of not less than 250 degrees F.  The type of solder and flux used will be 
submitted for approval.  Type 95-5 shall be the minimum standard. 

 
9. Lead and antimony-based solders shall not be used for potable water systems.  

Brazing and silver solders are acceptable.  
 

D. Where copper piping joins steel piping, approved bronze adapters shall be used. 
 

E. Prohibited Connections:  No direct weld, soldered, or brazed connections, without unions or 
flanges, shall be made to valves, strainers, apparatus, or related equipment.  Right and left 
couplings, long threads, or caulking of pipe threads or gasket joints will not be permitted. 

 
F. Mechanical specification for mechanical joint for cast iron pressure pipe & fittings, ANSI 

A21.11. 
 

G. Plastic piping solvent cement joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following: 

 
1. Comply with ASTM F 402 for safe handling practice of cleaners, primers, and 

solvent cements.  Apply primer. 
2. PVC Piping:  Join according to ASTM D2855. 

 
3.06. HANGERS AND SUPPORTS INSTALLATION REQUIREMENTS 
 

A. General:  All hangers shall be of an approved type arranged to maintain the required grading 
and pitching of lines to prevent vibration and to provide for expansion and contraction.  
Provide protection saddles between hangers and insulation on heating water insulated pipe.  
Saddles shall be Grinnells Figure 173/273 or approved equal.  Provide approved spacers 
between saddles and pipe where flexible insulation is specified.  Provide insulation 
protection shields for insulated piping without saddles.  Shield shall be Grinnell Figure 167 
or as approved equal. 

 
B. Spacing:  Regardless of spacing, hangers shall be provided at or near all changes in direction, 

both vertical and horizontal, for all piping.  For cast iron soil pipe, one hanger shall be placed 
at each hub or bell. 

 
C. Vertical Lines:  Shall be supported at their bases, using either a suitable hanger placed in a 

horizontal line near the riser, or a base type fitting set on a pedestal, foundation or support.  
All vertical lines extending through more than one floor level shall be supported at each floor 
with a riser clamp.  Riser clamp shall be Grinnell Co.'s Figure 261, or approved equal.  All 
vertical drops to pump suction elbows shall be supported by floor posts. 

 
D. Racks and Brackets:  All horizontal piping on vertical walls shall be properly supported by 

suitable racks securely anchored into the wall construction.  Where not practical to obtain 
ceiling anchorage, all piping near walls shall be supported by approved brackets securely 
anchored into the wall construction.  Washer plates (Fib. 60, 60L) and other miscellaneous 
attachments, fasteners, etc., shall be Grinnell or as approved equal.  All exterior hanger and 
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bracket systems in their entirety shall be galvanized. 
 

E. Pipe Hangers and supports shall be attached to the panel point at the top chord of bar joist or 
at a location approved by the structural engineer. 

 
F. Select hangers and components for loads imposed.  Secure rods with double nuts. 

 
G. Support of horizontal piping shall allow for vertical adjustment after installation of piping. 

 
H. Support overhead piping with clevis hangers.  

 
I. Do not support all parallel piping from the same joist.  Stagger all supports in accordance 

with the structural engineer's recommendations.  
 

J. Refer to structural documents for appropriate connection/attachment materials to building. 
 
3.07. AIR VENTING INSTALLATION 
 

A. The top of each plumbing piping system and other points as indicated or where necessary for 
the removal of air from the system or equipment, shall be vented using an approved type of 
manual air vent. 

 
B. In addition to manual air vents at high points of system, each item of water heat transfer 

equipment shall be manually vented using an approved type manual air vent.  All air vents 
shall be accessible. 

 
3.08. EXPANSION LOOPS AND SWING CONNECTION INSTALLATION REQUIREMENTS  
 

A. Install expansion fittings according to manufacturer's written instructions. 
 

B. Install expansion fittings in sizes matching pipe size in which they are installed. 
 

C. Align expansion fittings to avoid end-loading and torsional stress. 
 

D. Install pipe bends and loops cold-sprung in tension or compression as required to partly 
absorb tension or compression produced during anticipated change in temperature. 

 
E. Attach pipe bends and loops to anchors. 

 
1. Steel Anchors:  Attach by welding.  Comply with ASME B31.9 and ASME Boiler 

and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications." 
2. Concrete Anchors:  Attach by fasteners.  Follow fastener manufacturer's written 

instructions. 
 

F. Connect risers and branch connections to mains with at least five pipe fittings, including tee 
in main. 

 
G. Connect risers and branch connections to plumbing equipment with at least four pipe fittings, 

including tee in riser. 
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H. Connect mains and branch connections to plumbing equipment with at least four pipe 

fittings, including tee in main. 
 
3.9. PIPING  IDENTIFICATION INSTALLATION 
 

A. All piping shall be identified with painted background marked with the name of the service 
with arrows to indicate flow direction.  Color code and system identification shall comply 
with ANSI Standards and piping identification system shall comply with ASME A13.1-81., 
scheme for the identification of piping systems and ASHRAE Fundamentals Handbook, 
latest edition. 

 
B. Markings shall be plain block letters, stenciled on pipes,  and shall be located near each 

branch connection, near each valve, and at least every 10 feet on straight runs of pipe.  
Where pipes are adjacent to each other, markings shall be neatly lined up.  All markings shall 
be located in such manner as to be easily legible from the floor.  Pipe identification schedule 
shall be as follows: 

 
 
OUTSIDE DIAMETER OF PIPE 
OR COVERING (INCHES) 

LENGTH OF COLOR 
FIELD (INCHES) 

SIZE OF LETTERS 
(INCHES) 

 
 ½  to 1  ¼   8 ½   
 
1-½  to 2 8 ¾  
 
2  ½  to 6 12 1 ¼  
 
8 to 10 24 2 ½   
 
Over 10  32 3  ½   

 
3.10. VALVE IDENTIFICATION 
 

A. All valves shall be tagged with a numbered tag. 
 

B. The tags shall be made of 1-inch diameter brass tags fastened to the valve by means of brass 
chains.  Numbers shall agree with valve numbers on diagrammatic herein before specified. 

 
C. Provide a minimum of six (6) valve charts with valve numbers indicating valve type, size, 

manufacturer and service. 
 

D. Additional valve charts shall be mounted behind glazed wooden frames and be hung in each 
mechanical equipment room including each air handling unit mechanical equipment room.  
Additional copies shall be provided in each copy of the O&M manuals. 

 
3.11. CLEANING PIPING AND EQUIPMENT 
 

A. All water, plumbing piping, and pumped condensate systems shall be cleaned by filling with 
a solution of one (1) pound of trisodium phosphate to each 50 gallons of water and 
circulating this solution for a period of six (6) hours during which time the system shall reach 
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operating temperature.  The systems shall then be flushed with fresh water and refilled with 
fresh water  purged of all air. 

 
B. All water, plumbing, and pumped condensate piping system shall be flushed clean with fresh 

water.  See Division 22 Sections, Plumbing Fixture and Plumbing Equipment for domestic 
potable water cleaning and sterilization.   

 
 END OF SECTION 
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SECTION 220701 
 

PLUMBING INSULATION 
 
PART 1. GENERAL 
 
1.01. REFERENCE 
 

A. The Conditions of the Contract and other General Requirements apply to the work specified 
in this Section.  All work under this Section shall be subject to the requirements of Division 
22 Section, Common Work Results for Plumbing. 

 
B. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section 
 
1.02. DESCRIPTION 
 

A. All piping and equipment installed under this Contract shall be covered as specified. 
 
1.03. SCOPE 
 

A. The work covered by this specification consists of furnishing all labor, equipment, materials 
and accessories, and performing all operations required, for the correct fabrication and 
installation of thermal insulation applied to all piping, equipment, and  systems, in 
accordance with applicable project specifications and drawings, subject to the terms and 
conditions of the contract. 

 
1.04. STANDARDS 
 

A. Thermal insulation materials shall meet the property requirements of one or more of the 
following specifications as applicable to the specific product or use: 

 
1. American Society for Testing of Materials Specifications: 

 
a). ASTM C 547, “Standard Specification for Mineral Fiber Preformed Pipe 

Insulation”. 
 

b). ASTM C 533, “Standard Specification for Calcium Silicate Pipe & Block 
Insulation”. 

 
c). ASTM C 55, “Standard Specification for Mineral Fiber Blanket and Felt 

Insulation”. 
 

d). ASTM E 96, “Standard Test Methods for Water Vapor Transmission of 
Materials”. 

 
e). ASTM C 585, “Recommended Practice for Inner and Outer Diameters of 

Rigid Pipe Insulation for Nominal Sizes of Pipe and Tubing (NPS 
System)”. 
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f). ASTM C 612, “Standard Specification for Mineral Fiber Block and Board 

Thermal Insulation”. 
 

g). ASTM C 1136, “Standard Specification for Barrier Material, Vapor, “Type 
1 or 2 (Jacket only). 

 
h). ASHRAE 90.1 “Energy efficient design of new buildings except low-rise 

residential buildings”, latest edition. 
 

B. Insulation materials, including all weather and vapor barrier materials, closures, hangers, 
supports, fitting covers, and other accessories, shall be furnished and installed in strict 
accordance with project drawings, plans, and specifications. 

 
1.05. SYSTEM PERFORMANCE 
 

A. Insulation materials furnished and installed hereunder should meet the minimum economic 
insulation thickness requirements of the North American Insulation Manufacturers’ 
Association (NAIMA) (formerly known as TIMA), to ensure cost-effective energy 
conservation performance.  Alternatively, materials should meet the minimum thickness 
requirements of National Voluntary Consensus Standard 90.1, (latest edition) and “Energy 
Efficient Design of New Buildings,” of the American Society of Heating, Refrigeration, and 
Air-Conditioning Engineers (ASHRAE), latest edition.  However, if other factors such as 
condensation control or personnel protection are to be considered, the selection of the 
thickness of insulation should satisfy the controlling factor.  As minimum, all insulation 
thicknesses shall be as hereinafter specified. 

 
B. Insulation materials furnished and installed hereunder shall meet the fire hazard requirements 

of any one of the following specifications: 
 

1. American Society for Testing of Materials ASTM E 84 
 

2. Underwriters’ Laboratories, Inc.   UL 723 
 

3. National Fire Protection Association  NFPA 255 
 
C. Calcium silicate products shall include a visual identification system to permit positive field 

determination of their asbestos-free characteristics. 
 
1.06. QUALITY ASSURANCE 
 

A. Insulation materials and accessories furnished and installed hereunder shall, where required, 
be accompanied by manufacturers’ current submittal or data sheets showing compliance with 
applicable specifications listed in Section 1.4 above. 

 
B. Insulation materials and accessories shall be installed in a workmanlike manner by skilled 

and experienced workers who are regularly engaged in commercial insulation work. 
 

1.07. DELIVERY AND STORAGE OF MATERIALS 
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A. All of the insulation materials and accessories covered by this specification shall be delivered 

to the job site and stored in a safe, dry place with appropriate labels and/or other product 
identification. 

 
B. The Contractor shall use whatever means are necessary to protect the insulation materials 

and accessories before, during, and after installation.  No insulation material shall be 
installed that has become damaged in any way.   The Contractor shall also use all means 
necessary to protect work and materials installed by other trades. 

 
C. If any insulation material has become wet because of transit or job site exposure to moisture 

or water, the Contractor shall not install such material, and shall remove it from the job site.  
An exception may be allowed in cases where the Contractor is able to demonstrate that wet 
insulation when fully dried out (either before installation, or afterward following exposure to 
system operating temperatures) will provide installed performance that is equivalent in all 
respects to new, completely dry insulation.  In such cases, consult the insulation 
manufacturer in writing for technical assistance. 

 
D. Maintain ambient temperatures and conditions required by manufacturers of adhesives, 

mastics, and insulation cements.  Protect all insulation from water, construction traffic, dirt, 
chemical and mechanical damage. 

 
1.08. ALTERNATES 
 

A. Refer to Division 01 Section, Alternates for description of work under this section affected 
by alternates. 
 

PART 2. PRODUCTS 
 
2.01. GENERAL 
 

A. All materials to be insulated shall be thoroughly cleaned, after completion of successful tests, 
and shall be covered as specified below.   Fiberglass insulation shall be Owens-Corning,  
Manville, Armstrong, or P.P.G, or as approved equal. 

 
2.02. PIPE INSULATION MATERIALS 
 

A. Unless otherwise noted, insulation shall be one piece or half sectional molded fibrous glass 
with “K” rating  of .23 at 75  degrees F mean temperature, for service temperatures between  
-60 degrees F and +450 degrees F with all service jacket.  Pipe insulation shall be fiberglass 
SSL II with double closure system as manufactured by Owens Corning, Johns Manville, 
Knauf or approved equal. 

 
B. Unless otherwise noted, pipe insulation jacket shall be factory-applied vinyl coated, 

embossed and reinforced vapor barrier laminate, with a perm rating of not more than 0.02 
perms.  All hot and cold, concealed and exposed butt strips shall be of the same material as 
the jacket.  Jacket and butt strips shall be sealed with field-applied Foster 85-20/85-50 or 
Childers CP-82 (5 gallon cans only) adhesive.  Jacket and butt strips shall be off-white color 
and shall be equivalent to Owens-Corning Fiberglass 25-ASJ. 
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C. For fittings on all piping, valves, and flanges, apply fiberglass molded or segmented 

insulation equal in thickness to the adjoining insulation and securely fasten in place using 
wire.  Cold piping:  Apply a tack coat of vapor barrier coating and reinforcing mesh.  After 
½ hour, apply second coat of same vapor barrier coating, UL labeled, Type C, for cold water 
piping. Hot piping Type H for hot water piping:  Apply tack of breather mastic.  Wrap fitting 
with fiberglass reinforcing cloth overlapping adjoining sections of pipe insulation by 2-
inches.  Apply a second coat of breather mastic over the reinforcing cloth, working it to a 
smooth finish.  As an option to the above hot fittings, a polyvinyl chloride fitting cover may 
be supplied. 

 
D. All pipe insulation, jackets, or facings, and adhesives used to adhere jacket or facing to the 

insulation, including fittings and butt strips, shall have non-combustible fire and smoke 
hazard system rating and label as tested by ASTM E-84, NFPA 225, and UL 73, not 
exceeding Flame Spread 25, Fuel Contributed 50, Smoke Developed 50.  Accessories such 
as adhesives, mastic cements, tapes and cloth for fittings shall have the same ratings as listed 
above.  All products or their shipping cartons shall bear the Underwriter’s label indicating 
that flame and smoke ratings do not exceed the above criteria. 

 
E. For piping having a vapor barrier insulation and for all insulated piping requiring supports, 

hangers and supports shall be installed outside the insulation.  Wherever hangers and 
supports are installed outside the insulation, pipe insulation protecting shields shall be 
provided.  Where insulation is a load bearing material, of sufficient strength to support the 
weight of the piping, pipe shields one-third the circumference of the insulation and of a 
length not less than three times the diameter of the insulation (maximum length 24-inches) 
shall be provided.  Insulation of 7-1/4 pound or greater density will be considered as load 
bearing for pipe sizes up to and including 2-inches.  Where insulation is not of sufficient 
strength to support the weight of the piping, a half section of high density fiberglass or foam 
inserts, shall be provided.  Vapor barrier and finish shall be applied as required to match 
adjoining insulation. In addition, shields shall be furnished as specified above. 

 
F. All disturbed piping insulation in existing areas shall be re-insulated with insulation type, 

density, and thickness as specified for new piping.  Insulation damaged due to new work and 
demolition only shall be replaced unless otherwise noted. 

 
G. On cold systems such as domestic cold water, rainleaders, vapor barrier performance is 

extremely important.  All penetrations and seams of the ASJ and exposed ends of insulation 
must be sealed with vapor barrier coating.  The ASJ must be protected with either a vapor 
barrier coating or a suitable vapor retarding outer jacket.  Vapor seals at butt joints shall be 
applied at every fourth pipe section joint and at each fitting to provide isolation of water 
incursion.  Vapor Barrier Coating:  Foster 30-65; Childers CP-34 or Vimasco 749.  
Permeance shall be 0.03 perms or less at 45 mils dry at test by ASTM E96. 

 
H. Fittings and valves shall be insulated with pre-formed fiberglass fittings, fabricated sections 

of  Fiberglass pipe insulation, Fiberglass pipe and tank insulation, Fiberglass blanket 
insulation, or insulating cement.  Thickness shall be equal to adjacent pipe insulation.  Finish 
shall be with pre-formed PVC fitting covers or as otherwise specified on contract drawings.  
Where applicable, Victaulic PVC fitting valve and coupling covers shall be utilized. 
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Victaulic PVC covers shall be installed with matching pipe insulation jacketing material, 
vinyl tape, solvent weld adhesive and appropriate fasteners. 

 
1. Flanges, couplings and valve bonnets shall be covered with an oversized pipe 

insulation section sized to provide the same insulation thickness as on the main pipe 
section.  An oversized insulation section shall be used to form a collar between the 
two insulation sections with low density blanket insulation being used to fill gaps.  
Jacketing shall match that used on straight pipe sections.  Rough cut ends shall be 
coated with a suitable weather or vapor-resistant mastic as dictated by the system 
location and service.  Finish valve installation with a Tyvac jacket with ends that 
secure to adjacent piping. 

 
2. On hot systems where fittings are to be left exposed, insulation ends should be 

beveled away from bolts for easy access. 
 

3. On cold systems, particular care must be given to vapor sealing the fitting cover or 
finish to the pipe insulation vapor barrier.  All valve stems must be sealed with 
caulking which allows free movement of the stem but provides a seal against 
moisture incursion.  All gauge and thermometer penetrations and extensions shall be 
correctly sealed and insulated to prevent surface condensation. 

 
I. All piping shall be supported in such a manner that neither the insulation or the 

vapor/weather barrier is compromised by the hanger or the effects of the hanger.  In all cases, 
hanger spacing must be such that the circumferential joint may be made outside the hanger.  
On cold systems, vapor barrier must be continuous, including material covered by the hanger 
saddle. 

 
1. Piping systems 3-inches (7.5cm) in diameter or less, insulated with Fiberglass 

insulation, may be supported by placing saddles of the proper length and spacing, as 
designated in Owens-Corning Pub. 1-IN-12534, under the insulation.  Hangers 
saddles shall be minimum 16 gauge with a saddle arc of 120 degrees minimum. 

 
2. For hot or cold piping systems larger than 3-inches (7.5 cm) in diameter, operating 

at temperatures less than +200 degrees F (93 degrees C) and insulated with fiber 
glass, high density inserts such as foam with sufficient compressive strength shall be 
used to support the weight of the piping system.  At temperatures exceeding +_200 
degrees F (93 degrees C), Owens-Corning Pink or IIG, Calcium Silicate pipe 
insulation shall be used for high density inserts. 

 
3. Owens-Corning Pink Calcium Silicate pipe insulation may be used to support the 

entire weight of the piping system provided the hanger saddle is designed so the 
maximum compressive load does not exceed 100 psi (7kg/cm). 

 
4. Where pipe shoes and roller supports are required, insulation shall be inserted in the 

pipe shoe to minimize pipe heat loss.  Where possible, the pipe shoe shall be sized to 
be flush with the outer pipe insulation diameter. 

 
5. Thermal expansion and contraction of the piping and insulation system shall 

generally be taken care of by utilizing double layers of insulation and staggering 
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both longitudinal and circumferential joints. Where long runs are encountered, 
expansion joints may be required where single layers of insulation are being used 
and should be so noted on the contract drawings. 

 
6. On vertical runs, insulation support rings shall be used. 

 
2.03. PIPING INSULATION THICKNESSES SCHEDULE 
 

A. All piping shall be insulated with pipe insulation of the thicknesses indicted below: 
 

 
PIPING INSULATION THICKNESS SCHEDULE 
SERVICES 

 
THICKNESS 

 
All Drain Piping from Cooling Coils/Evaporators 

 
½-inch thickness 

 
All Domestic Hot and Cold Water Piping , including Re-
circulating Piping 

 
1-inch thickness 

 
Above Grade Trap Priming Lines 

 
½ -inch thickness 

 
Electric Water Cooler Drains 

 
1-inch thickness 

 
2.04. ACCESSORY MATERIALS 
 

A. Accessory materials installed as part of insulation work under this section shall include, but 
not be limited to: 

 
1. Closure Materials - Butt strips, bands, wires, staples, mastics, adhesives; pressure-

sensitive tapes. 
 

2. Field-applied jacketing materials - sheet metal, plastic, canvas, fiber glass cloth, 
insulating cement; PVC fitting covers, PVC jacketing. 

 
3. Support Materials - Hanger straps, hanger rods, saddles. 

 
4. Fasteners, weld pins/studs, speed clips, insulation washers. 

 
5. Metal mesh or expanded metal lagging. 

 
B. All accessory materials shall be installed in accordance with project drawings and 

specifications, manufacturer's instructions, and/or in conformance with the current edition of 
the Midwest Insulation Contractors Association (MICA) "Commercial & Industrial 
Insulation Standards." 

 
2.05. FIELD-APPLIED JACKET 
 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
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B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and 
forming.  Thickness is indicated in field-applied jacket schedules.  

 
1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
a). Johns Manville; Zeston. 
b). P.I.C. Plastics, Inc.; FG Series. 
c). Proto PVC Corporation; LoSmoke. 
d). Speedline Corporation; SmokeSafe. 

 
2. Adhesive:  As recommended by jacket material manufacturer. VOC content not to 

exceed 250 g/L. 
 

3. Color:   High Gloss White  
 

4. Factory-fabricated fitting covers to match jacket if available; otherwise, field 
fabricate. 
a). Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, 

flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, 
and P-trap and supply covers for lavatories. 

 
PART 3. EXECUTION 
 
3.01. WORKMANSHIP 
 

A. The Contractor shall take special care to prevent soiling equipment below or adjacent to 
areas being insulated.  He shall be completely responsible for removing insulation cement 
splashes and smears and all surfaces that he mars or otherwise soils or defaces, and he will be 
totally responsible for restoring these damaged surfaces to their like-new condition when 
delivered to the site. 

 
3.02. SITE INSPECTION 
 

A. Before starting work under this section, carefully inspect the site and installed work of other 
trades and verify that such work is complete to the point where installation of materials and 
accessories under this section can begin. 
 

B. Verify that all materials and accessories can be installed in accordance with project drawings 
and specifications and material manufacturers' recommendations. 

 
C. Verify, by inspecting product labeling, submittal data, and/or certifications which may 

accompany the shipments, that all materials and accessories to be installed on the project 
comply with applicable specifications and standards and meet specified thermal and physical 
properties. 

 
3.03. PREPARATION 
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A. Ensure that all pipe and equipment surfaces over which insulation is to be installed are clean 
and dry. 

 
B. Ensure that insulation is clean, dry, and in good mechanical condition with all factory-

applied vapor or weather barriers intact and undamaged.  Wet, dirty, or damaged insulation 
shall not be acceptable for installation. 

 
C. Ensure that pressure testing of piping systems has been completed prior to installing 

insulation. 
 
3.04. INSTALLATION 
 

A. Piping Systems 
 

1. General: 
 

a). Install all insulation materials and accessories in accordance with 
manufacturer's published instructions and recognized industry practices to 
ensure that it will serve its intended purpose. 

 
b). Install insulation on piping subsequent to installation of heat tracing, 

painting, testing, and acceptance tests. 
 

c). Install insulation materials with smooth and even surfaces.  Insulate each 
continuous run of piping with full-length units of insulation, with single cut 
piece to complete run.  Do not use cut pieces or scraps abutting each other.  
Butt insulation joints firmly to ensure complete, tight fit over all piping 
surfaces.  

 
d). Maintain the integrity of factory-applied vapor barrier jacketing on all pipe 

insulation, protecting it against puncture, tear or other damage.  Seal all 
tears, punctures and other penetrations of the pipe insulation vapor barrier 
coating. 

 
e). On exposed piping, locate insulation and cover seams in least visible 

location. 
 

2. Fittings:  Cover valves, fittings, unions, flanges, strainers, flexible connections, 
expansion joints, pump bodies, strainers, blowdowns, backflow preventers, autoflow 
valves and similar items in each piping system using one of the following: 

 
a). Mitered sections of insulation equivalent in thickness and composition to 

that installed on straight pipe runs. 
 

b). Insulation cement equal in thickness to the adjoining insulation. 
 

c). PVC fitting covers insulated with material equal in thickness and 
composition to adjoining insulation. 
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3. Penetrations:  Extend piping insulation without interruption through walls, floors, 
and similar piping penetrations, except where otherwise specified. 

 
4. Joints: 

 
a). Butt pipe insulation against hanger inserts. For hot pipes, apply 3-inch 

(7.5cm) wide vapor barrier tape or bank over butt joints.  For cold piping, 
apply wet coat of vapor barrier lap cement on butt joints, and seal joints 
with 3-inch (7.5cm) wide vapor barrier tape or band. 

 
b). All pipe insulation ends shall be tapered and sealed, regardless of service. 

 
3.05. FIELD QUALITY ASSURANCE 
 

A. Upon completion of all insulation work covered by this specification, visually inspect the 
work and verify that it has been correctly installed.  This may be done while work is in 
progress, to assure compliance with requirements herein to cover and protect insulation 
materials during installation. 

 
3.06. PROTECTION 
 

A. Replace damaged insulation which cannot be satisfactorily repaired, including insulation 
with vapor barrier damage and moisture-saturated insulation. 

 
B. The insulation contractor shall advise the general and/or the mechanical contractor as to 

requirements for protection of the insulation work during the remainder of the construction 
period, to avoid damage and deterioration of the finished insulation work. 

 
3.07. SAFETY PRECAUTIONS 
 

A. Insulation contractor's employees shall be properly protected during installation of all 
insulation.  Protection shall include proper attire when handling and applying insulation 
materials, and shall include (but not be limited to) disposable dust respirators, gloves, hard 
hats, and eye protection. 

 
B. The insulation contractor shall conduct all job site operations in compliance with applicable 

provisions of the Occupational Safety and Health Act, as well as with all state and/or local 
safety and health codes and regulations that may apply to the work. 

 
3.08. INSULATION COVERING 
 

A. Unless otherwise noted, all exposed pipe insulation required to be insulated shall be jacketed 
with a PVC Jacketing with fitting covers.  PVC jacket shall be color fade resistant, white 
high gloss, U.S.D.A. authorized as manufactured by Proto Corporation or approved equal.  
PVC jacketing shall be high impact, ultraviolet resistant PVC.  Minimum thickness shall be 
20 mils, roll stock ready for shop or field cutting and forming. 
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B. Where PVC jackets are indicated, install with 1 inch overlap at longitudinal seams and end 
joints, for horizontal applications, install with longitudinal seams along top and bottom of 
tanks and vessels.  Seal with manufacturers recommended adhesive. 

 
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and 

the finish bead along seam and joint edge. 
 
 
 END OF SECTION 
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SECTION 224000 
 

PLUMBING FIXTURES 
 
PART 1. GENERAL 
 
1.01. GENERAL 
 

A. For General Mechanical Requirements, see Division 22 Section, Common Work Results for 
Plumbing & Division 01, General Requirements. 

 
B. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 specifications apply to this Section. 
 

C. All exposed bolts, screws, etc., shall be vandal proof. 
 

D. All plumbing materials, equipment and fixtures shall be new and of best grade, free of 
defects and complete with all required appurtenances and accessories. 

 
E. Piping and insulation are specified under other sections. 

 
F. Use "Sani-Sett" setting compound for fixtures. 

 
G. Provide all materials, equipment and perform all labor required to install plumbing system 

complete as specified, as drawings indicated and as required by the State of Delaware, 
National Standard Plumbing Code and International Plumbing Code, local code,  and all 
other authorities have jurisdiction.  Comply with the current lead free laws per the 
requirements of the state in which the project is being constructed. 

 
H. Provide stops for all plumbing fixtures and equipment.  Stops are to be accessible. 

 
I. Provide P traps on fixtures for which traps have not been included as part of furnished 

equipment.  Trap size to equal size of fixture tailpiece. 
 

J. All exposed metal parts of fixtures shall be chromium plated brass.  Piping, fittings, valves, 
traps and accessories including escutcheons for piping shall be chromium plated where 
exposed in finished areas. 

 
K. All faucets for residential kitchen sinks, lavatories, commercial kitchen sinks, drinking 

fountains, bubblers, and ice makers shall be listed for drinking-water or commercial 
applications by the National Sanitation Foundation (NSF) or Underwriters Laboratory 
(U.L.).   All required faucets shall comply with NSF Standard 61 for both lead content and 
leaching rate. Submit documentation indicating compliance for all required faucets. 

 
L. Ensure products and installation of specified products are in conformance with 

recommendations and requirements of the following organizations: 
 

1. National Sanitation Foundation (NSF). 
2. American Society of Mechanical Engineers (ASME). 
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3. National Electrical Manufacturers' Association (NEMA). 
4. Underwriters Laboratories (UL). 

 
1.02. REFERENCES 
 

A. ANSI/ASME A112.6.1 - Supports for Off-the-floor Plumbing Fixtures for Public Use. 
 

B. ASME A112.18.1 - Finished and Rough Brass Plumbing Fixture Fittings. 
 

C. ANSI/ASMI A112.19.2 - Vitreous China Plumbing Fixtures. 
 

D. ANSI/ASME A112.19.4 - Porcelain Enameled Formed Steel Plumbing Fixtures. 
 

E. ANSI/ASME A112.19.5 -Trim for Water-Closet Bowl, Tanks, and Urinals (Dimensional  
Standards). 

 
F. ANSI/ARI   1010  -  Drinking-Fountains and Self- Contained, Mechanically-Refrigerated 

Drinking-Water Coolers. 
 

G. ANSI/NFPA 70  - National Electrical Code. 
 

H. IBC - International Building Code 
 
1.03. DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect and handle products to site under provisions of Division 01, Section  
General Requirements. 

 
B. Accept fixtures on site in factory packaging.  Inspect for damage. 

 
C. Protect installed fixtures from damage by securing areas and by leaving factory packaging in 

place to protect fixtures and prevent use. 
 
1.04. FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop drawings and per the manufacturer. 
 

B. Confirm that millwork is constructed with adequate provisions for the installation of counter 
top lavatories and sinks. 
 

1.05. EXTRA MATERIALS 
 

A. Provide two sets of faucet washers and flush valve service kits to the Owner.  Provide 
correspondence to Engineer that extra materials have been turned over to the Owner. 

 
1.06. GRAB BAR COORDINATION 
 

A. For handicapped plumbing fixtures coordinate location of flush valves with grab bars prior to 
installation. 
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1.07. ALTERNATES 
 

A. Refer to Division 01 Section, Alternates for description of work under this section affected 
by alternates. 
 

PART 2. PRODUCTS 
 
2.01. PLUMBING FIXTURES 

 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified.  
1. Water Closets, Urinals and Lavatories: Kohler, Crane, American Standard, Falcon, 

Waterles, Sloan, Zurn.  
2. Water Closet Seats:  Kohler, Church, Comfort Seats, Bemis. 
3. Faucets: Chicago Faucet, Kohler, Delta, Speakman, Symmons, T&S Brass, Zurn, 

Moen 
4. Drains: Chicago Faucet, Engineered Brass Co., Kohler, McGuire  
5. Stops & Supplies: Chicago Faucet, T&S Brass, McGuire, Brass Craft  
6. Flush Valves: Sloan, Delany, Zurn, Toto 
7. Traps: Kohler, McGuire, Dearborn, Engineered Brass Co. (17 gauge min.)  
8. Carriers & Supports: Zurn, Josam, J. R. Smith, Mifab, Watts  
9. Wash fountains: Bradley, Acorn  
10. Sinks: Elkay, Just, American Standard  
11. Electric Water Coolers/Drinking Fountains: Haws, Elkay, Oasis, Halsey Taylor, 

Acorn  
12. Aerators/Shower Heads: Bricor, Neoperl, Omni Flow Controls 

 
B. P-1 

 
1. Watercloset: (Handicapped): (wall hung, flush valve)   Kohler Model K-4330-ET 

Kingston Water-Guard Toilet, American Standard 3351, vitreous china, elongated 
bowl design, siphon jet flushing, wall hung with bolt caps, seat, carrier, supplies and 
stops.   Fixture rim mounted l7-inch above finished floor.  Unit and installation shall 
comply with the American Disabilities Act Guidelines ADA and ANSI All7.l 
requirement for people with disabilities. 

 
2. Flushometer: Sloan Regal, Delany, Zurn or approved equal, low consumption, 

exposed diaphragm type, chrome plated brass closet flushometer. Unit shall include 
the following features and accessories: ADA compliant non-hold open handle, 1-
inch I.P.S. screwdriver back check angle stop, spud coupling and flange for 1 ½ -
inch top spud, adjustable tail piece, vacuum breaker flush connection, sweat solder 
adapter with cover tube and wall flange.  Supply with Sloan Model J-212-A split 
ring wall support.  Maximum height to top of flush valve shall be 16 inches. 

 
3. Seat:  Kohler Model K4670-C, American Standard 5901.100, solid plastic white seat 

with open front and check hinge. 
 

4. Carrier: Zurn, Josam, or Watts cast iron watercloset Carrier with fittings as required. 
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   ANSI/ASME A112.6.1 adjustable cast iron frame integral drain hub and vent, 
adjustable speed, lugs for floor and wall attachment, threaded fixture studs with nuts 
and washers. 

 
C. P-2 

 
1. Lavatory (Handicapped): (wall hung) (deck mounted metering) Chicago faucet  

Kohler Model K-2032 Greenwich, American Standard Lucerne 0355.012,  wall 
mount lavatory, vitreous china with 20-inch x 18 bowl, and 4-inch faucet centers.  
Provide concealed arm Carrier.   Lavatory mounting height to be 34-inches above 
finished floor. 

 
2. Faucets: Chicago Faucet 802-A665ABCP, Speakman S-4141-LD, American 

Standard 1340.225, or approved equal deck mounted metering lavatory faucets with 
easy push handles, low-flow outlet, polished chrome finish.  Unit shall operate in 
either direction at less than 5 lbs push at 80 psi water pressure.  Certification to 
comply with ADA shall be furnished. 

 
3. Thermostatic Mixing Valves: Provide and install below fixture.  See Part 2 

“Thermostatic Mixing Valves”. 
 

4. Strainer: Chicago Faucet Model 327A, American Standard 2411.015, with 1-1/4-
inch tailpiece, non removable brass strainer, grid strainer waste, chrome plated 
finished. 

 
5. P-Trap:  Cast Brass 1-1/4-inch "P" trap. Unit shall be offset drain assembly with 

under lavatory insulation. 
 

6. Stops:   Chicago Faucet Model l005ABCP valve stops with 3/8-inch loose key cap 
and removable tee handle, wall flange, chrome plated finished.   All piping to be 
insulated with under lavatory insulation. 

 
7. Insulation:  See this Section. 

 
8. Carrier:  Zurn, Josam, or Watts cast iron and steel carrier.  ANSI/ASME A112.6.1; 

cast iron and steel frame with tubular legs, lugs for floor and wall attachment, 
concealed arm supports, bearing plate and studs. 

 
D. P-3 

 
1. Electric Water Cooler (Dual Height) (Handicapped) Recessed Unit:  Haws Model 

H1011.8, Acorn or approved equal, Barrier-free, dual height unit with mounting 
frame.  Air cooled electric water cooler shall be capable of delivering 8 GPH at 90 
degrees F ambient 80 degrees F, inlet water and 50 degrees F outlet drinking water.  
Top shall be stainless steel; bubblers shall be one piece, polished chrome plated with 
anti-squirt angle stream cabinet shall be No. 4 Satin finish stainless steel.  Unit shall 
be supplied with junction box for field wiring of unit.  Lower spout outlet shall be 
mounted 36 inches above finished floor.  Upper spout outlets shall be mounted 40-
inches above finished floor.  Water cooler and installation shall conform to all 
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requirements of American Disabilities Act Guidelines and ANSI A117.1. 
 

2. Refrigerant shall be R-134a or equivalent environmentally friendly refrigerant. 
 

3. Provide Carrier as manufactured by Zurn, Josam, Amcon, Smith, Mifab, or 
approved equal. 

 
E. P-4 

 
1. Counter Sink (Handicapped, Single Bowl):  Elkay Lustertone Model LRAD-2522, 

Just SLADA225AGR single bowl unit.  Overall dimensions shall be 25-inch x 22-
inch x 5-1/2-inch deep.  Unit shall be manufactured of 18 gauge, type 302 stainless 
steel with fully coated underside.  Sink shall be mounted complete with 8-inch 
faucet centers.  Self rimming.  Unit and installation shall comply with the American 
Disabilities Act and ANSI A117.1 Requirements for People with Disabilities. 
 

2. Faucets:  Chicago Faucet Model 201-GN8AE3-317ACBP deck mounted lavatory 
faucet with GN8A rigid/swing gooseneck spout with E3 Aerator and Model 317 
wrist blade handles.  Faucets shall be ADA compliant.  Faucets shall be 8-inch on 
center with chrome plated finish. 

 
3. Strainer:  Jomar Model SS-306 Snap-N-Loc, of Just J-35 basket strainer and brass 

locknut and tailnut.  Deep cup body and basket shall be 300 series stainless steel.  
Provide 1-1/2-inch tailpiece.  Provide two (2) per fixture. 

 
4. P-Trap:  Cast Brass 1-1/2-inch “P” trap.  Provide two (2) per fixture. 

 
5. Stops:  Chicago Faucets Model 1005ABCP valve stops with riser supply, 3/8-inch 

loose key cap and removable tee handle, wall flange, chrome plated finish. 
 

6. Insulation:  See this Section. 
 

7. Thermostatic Mixing Valves: Provide and install below fixture.  See Part 2 
“Thermostatic Mixing Valves”. 

 
F. P-4A 

 
1. Counter Sink: (Single Bowl) Elkay Lustertone Model DLR-2219-10, Just 

SLX1921AGR single bowl unit.  Overall dimensions shall be 22-inch x 19-inch x 
10-inch deep.  Unit shall be manufactured of 18 gauge, type 302 stainless steel with 
fully coated underside.  Sink shall be counter mounted complete with 8-inch faucet 
centers.  Self rimming. 

 
2. Faucets: Chicago Faucet Model 201-AGN8AE3-317ABCP deck mounted lavatory 

faucet with GN8A rigid/swing gooseneck spout with E3 Aerator and Model 317 
wrist blade handles.  Faucets shall be ADA compliant.  Faucets shall be 8-inches on 
center with chrome plated finish. 

 
3. Thermostatic Mixing Valves: Provide and install below fixture.  See Part 2 
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“Thermostatic Mixing Valves”. 
 

4. Strainer: Jomar Model SS-306 Snap-N-Loc, or Just J-35 basket strainer and brass 
locknut and tailnut. Deep cup body and basket shall be 300 series stainless steel.  
Provide 1 ½-inch tailpiece. 

 
5. P-Trap: Cast Brass 1 ½-inch "P" trap. 

 
6. Stops: Chicago Faucets Model 1005ABCP valve stops with riser supply, 3/8-inch 

loose key cap and removable tee handle, wall flange, chrome plated finish. 
 

G. P-5 
 

1. Residential Clothes Washer: Clothes washer provided by others.  Provide rough-in, 
guy gray box and final connections under this Division. 

 
2. Guy Gray Box: Model No.  FBB200TS with 2-inch drain pipe, top supply, and shut-

off valves.  Provide flexible hose (3/4-inch) between Clothes washer and guy grey 
box.  Provide vacuum breakers on threaded outlets to prevent back siphonage.   Unit 
shall be 16 gauge steel with white epoxy finish. 

 
3. Inlet Hoses: Two, 60 inch long, ASTM D 3571, clothes washer inlet hoses with 

female hose-thread couplings. 
 

4. Drain Hose: One, 48 inch long, ASTM D 3 3572 clothes washer drain hose with 
hooked end. 

 
5. Auxiliary drain pans (for clothes washer):  Plastic formed to slope from all 

directions to the drain connection. 
 

H. P-6 
 

1. Refrigerator:  Refrigerator provided in another Division of Specifications.  Provide 
rough-in and final connection of ice maker line from adjacent sink.  Provide shut-off 
valve in cold water line.  Provide sufficient copper tubing to allow movement of 
refrigerator for cleaning. 

 
I. P-7 

 
1. Residential Dishwashers: Residential dishwasher are provided in another Division of 

these specifications. Under this Division provide rough-in and final connection 
including shut-off valve, shock absorber, waste piping, and air gap fitting. 
 

2. Hoses: Include 5/8 inch ID inlet and 7/8 inch ID outlet hoses. 
 

3. Air Gap Fittings: ASSE 1021, fitting suitable for use with domestic dishwasher and 
for deck mounting; with plastic body, chrome-plated brass cover; and capacity of at 
least 5 GPM; and inlet pressure of at least 5 psig at temperature of at least 140 
degrees F. Air gap fittings shall be as manufactured by Sioux Chief, Moen, B&K 
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Industries, Bristol or approved equal. 
 
2.02. THERMOSTATIC MIXING VALVES (INDIVIDUAL FIXTURE TYPE) 
 

A. Furnish and install thermostatic mixing valves at lavatories and sinks. 
 

B. Thermostatic mixing valves shall be Bradley S59-4000A, Watts, or approved equal for 
installation under lavs.  Provide in-line check valves, lead free body, escutcheon plates, inlet 
filters, and insulation as required.  Thermostatic mixing valves shall be adjusted to deliver 
105 degrees Fahrenheit hot water when supplied with 140 degrees Fahrenheit delivering hot 
water.  Furnish with adjusting cap with locking feature. 

 
C. The thermostatic mixing valves shall be ASSE standard 1016-96, ASSE 1017, ASSE 1069, 

and ASSE 1070 listed. 
 

2.03. PLUMBING FIXTURE SUPPORTS 
 

A. Wall mounted urinal supports, Josam 17810 plate type with cast iron headers, box steel 
stanchions, block type cast iron feet with bearing plate. 

 
B. Support for wall mounted urinals, lavatories, sinks, drinking fountains, etc.: 

 
1. Where fixtures are supported from concrete or cinder block walls, install No. 10 

USSG Steel plate on the opposite side of the wall and bolt hangers or supports 
through plate.  Where opposite side of wall is exposed to view, place bolts in core of 
blocks and fill core with cement. 

 
2. Where lavatories with wall hangers have been specified and fixtures are supported 

from metal stud frame partitions, fixture brackets or mounting lugs shall be through 
bolted to steel channel crosspieces not less than 1-1/2-inch wide anchored to studs.  
Bolt heads shall be welded to channel web. 

 
3. Concealed arm type lavatory supports, Josam 17100 with cast iron headers, box steel 

stanchions, block type cast iron feet and header; and chrome plated cast brass 
threaded escutcheons for slab type lavatories. 

 
4. Flush mounted drinking water cooler supports, Josam 17550 plate type, box steel 

stanchions, block type cast iron feet. 
 

C. Water closet chair carriers, Josam 12000 Series for horizontal and vertical installations. 
 
2.04. HANDICAPPED LAVATORY/SINK INSULATION 
 

A. All handicapped lavatories and sinks shall be provided with under counter pipe and trim 
insulation. 

 
B. Insulation shall be fully molded "P" trap and angle valve insulated Hand-I-Lav Guard, 

Truebro Model #101, 102, and 105 to suit. 
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C. Insulation to meet ADA #4 19.4, ANSI A117.1, and International Plumbing Code. 
 

D. Self extinguishing ASTM D635 burn characteristics, thermal conductivity ASTM C177 K-
Value ' 1.17. 

 
E. Insulation thickness to be minimum 2 inch. 

 
F. Where lav. Guards are provided insulation may be omitted.   

 
PART 3. EXECUTION 
 
3.01. GENERAL INSTALLATION REQUIREMENTS 
 

A. Install all equipment in accordance with manufacturer's instructions. 
 

B. Setting heights of lavatories, drinking fountains, etc., shall be as directed prior to installation 
and shall be coordinated with Architectural Contract Documents. 

 
C. Install floor mounted fixtures only after finished floor has been installed. 

 
D. Provide rubber concussion washers between vitreous china fixtures and supporting brackets. 

 
E. Protect chromium plated trim from corrosive solutions used to clean tile work. 

 
F. Provide white, silicone caulking where fixtures come in contact with walls and floors.  

Sealant shall be mildew resistant type in accordance with ANSI A-136.1. 
 

G. Install components plumb and level. 
 

H. Install and secure fixtures in place with wall supports, wall carriers and bolts. 
 

I. Solidly attach water closets to floor with lug screws.  Lead flashing is not intended to hold 
fixture in place. 

 
J. Install flush valve handles on the open side of all ADA waterclosets in accordance with 

ANSI requirements. 
 

K. Fixtures shall be vitreous china unless otherwise noted. Cast iron fixtures shall have acid 
resisting enamel finish unless noted otherwise, color shall be white. 

 
L. Flush valves shall be self-closing, non-hold open type with vacuum breaker and perform 

satisfactorily when subject to inlet water pressure varying from 15 to 75 psi. Flush valves 
shall be as specified, Sloan, Delaney, Zurn, Toto, or approved equal. 

 
M. Provide flexible risers and loose key stops for all lavatories and sinks. Provide 17 ga. chrome 

plated brass tail piece and trap with cleanout for all lavatories and sinks. 
 

N. All plumbing vents within a 10'-0" radius of exhaust vents shall be extended to a height of 3'-
0" above exhaust vent crown. 
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O. All plumbing vents within a 10'-0" radius of any rooftop unit or intake louver shall be 

extended to a height of 3'-0" above fresh air intake. 
 

P. Slopes and invert elevations of all interior piping shall be established before any piping is 
installed in order that proper slopes will be maintained.  All piping shall be located and 
determined where to be run to avoid conflict with other trades. 

 
Q. Unless otherwise noted, all plumbing piping shall be routed as high as possible between 

bottom of roof joists and above ceiling to allow proper installation of ductwork, fire 
protection piping, conduits, etc. 

 
R. Coordinate with Architectural Drawings before roughing in plumbing. 

 
S. All openings in ceilings and plenum walls for plumbing shall be sealed air tight and 

protected with fire stop. 
 

T. See site plan for extent of all piping leaving and entering building. 
 

U. See domestic water riser diagrams for location of valves, shock absorbers, etc. 
 

V. Make proper HW, CW, re-cir., waste, and vent connections to all fixtures and equipment 
even though all branch main, elbows and connections are not shown. 

 
W. Unless otherwise noted, sanitary waste piping shown is below floor and all other piping is 

overhead, above ceiling.  Domestic hot, cold and re-circ. water piping shall be installed 
between ceiling and attic insulation. 

 
X. Unless otherwise noted, horizontal sanitary piping shall be pitched 1 percent. 

 
Y. Unless otherwise noted, all domestic water piping and fire protection piping shall be installed 

on heated side of ceiling insulation. 
 

Z. All piping and installation shall comply with all local and national plumbing codes. Test 
piping as required by plumbing code and authority having jurisdiction. 

 
AA. For sizes of all domestic water piping see plumbing fixture schedule and domestic water riser 

diagrams. 
 

BB. For sizes of all sanitary and vent piping see plumbing fixture schedule and sanitary/vent riser 
diagrams. 

 
3.02. PLUMBING SPECIALTY INSTALLATION REQUIREMENTS 
 

A. General:  Install plumbing specialty components, connections, and devices according to 
manufacturer's written instructions. 

 
B. Fasten recessed, wall-mounting plumbing specialties to reinforcement built into walls. 
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C. Secure supplies to supports or substrate. 
 

D. Install individual stop valve in each water supply to plumbing specialties.  Use ball, gate, or 
globe valve if specific valve as appropriate is not indicated. 

 
E. Install water-supply stop valves in accessible locations. 

 
F. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and 

within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal 
protruding pipe fittings. 

 
G. Include wood-blocking reinforcement for recessed and wall-mounting plumbing specialties. 

 
3.03. FITTINGS FOR FIXTURES SUPPLIED BY OTHERS 
 

A. Fixtures such as built-in-sink in counters and kitchen equipment are provided under other 
divisions of the specifications and are complete with strainer and tailpiece.  Fittings, 
accessories and connection of these fixtures to the plumbing system are provided under this 
section. 

 
B. Rough-in and final connection includes but is not limited to all domestic water, waste, vent, 

air systems.  Furnish stops, strainers, vacuum breakers, and under counter insulation where 
not furnished under another Division of these specifications. 

 
3.04. TESTING 
 

A. After plumbing fixtures are connected, all piping and fixtures shall be tested for operation 
and a smoke or peppermint test shall be made on all soil, waste and vent piping. 

 
B. After the building has been occupied and the various equipment is in actual use, the 

Contractor shall make an operating test of all equipment at a time directed by the Engineer to 
determine that all contract requirements are met. 

 
3.05. CLEANING AND STERILIZATION 
 

A. After final testing for leaks, all potable water lines shall be thoroughly flushed, by plumbing 
contractor, to remove foreign material.  Before placing the systems in service, sterilize the 
new water lines in accordance with local health department codes and at a minimum 
according to the following procedure: 

 
1. Through a 3/4-inch hose connection in each branch main and building main, pump 

in sufficient sodium hypochlorite to produce a free available chlorine residual of not 
less than 200 ppm.  Plumbing Contractor shall provide plumbing connections and 
power for pumping chlorine into system. 

 
2. Proceed upstream from the point of chlorine application opening all faucets and taps 

until chlorine is detected.  Close faucets and taps when chlorine is evident. 
 

3. When chlorinated water has been brought to every faucet and tap with a minimum 
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concentration of 200 ppm chlorine, retain this water in the system for at least three 
(3) hours. 
 

4. CAUTION: Over-concentration of chlorine and more than three (3) hours of 
retention may result in damage to piping system.  It is not necessary to retain 
chlorine in any system for twenty-four hours to achieve sterilization.  AWWA states 
that 200 ppm chlorine for three hours is sufficient. 

 
5. At the end of the retention period, no less than 100 ppm of chlorine shall be present 

at the extreme end of the system. 
 

6. Proceed to open all faucets and taps and thoroughly flush all new lines until the 
chlorine residual in the water is less than 1.0 ppm. 
 

7. Obtain representative water sample from the system for analysis by an independent 
and recognized bacteriological laboratory. 

 
8. If the sample tested for coliform organisms is negative, a letter and laboratory report 

shall be submitted by the service organization to the Contractor, certifying 
successful completion of the sterilization.  Additionally, this report shall be 
forwarded to the Owner as well as be included in the O&M Manual. 

 
9. If any samples tested indicate the presence of coliform organisms, the entire 

sterilization procedure shall be repeated. 
 

10. Take precautions to avoid use of plumbing fixtures and domestic water systems 
during sterilization period.  Place signs on all plumbing fixtures and outlets during 
sterilization period. 

 
3.06. EXAMINATION 
 

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures. 
 

B. Verify that electric power is available and of the correct characteristics. 
 
3.07. PREPARATION 
 

A. Confirm rough-in location and size of fixtures and openings prior to commencing work. 
 

B. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 
rough-in schedule for particular fixtures. 

 
3.08. INTERFACE WITH OTHER PRODUCTS 
 

A. Review millwork shop drawings. Confirm location and size of fixtures and openings before 
rough-in and installation. 

 
3.09. ADJUSTING 
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A. Adjust stops, valves, infrared fixtures for intended water flow rate to fixtures without 
splashing, noise, or overflow. 

 
3.10. CLEANING 
 

A. At completion, clean plumbing fixtures and equipment. Polish all chrome plated faucets, 
accessories, equipment, and piping. 

 
B. All electric water cooler coils shall be cleaned of all construction dust and debris prior to 

building occupation by Owner. 
 
3.11. FIXTURE HEIGHTS 
 

A. Install fixtures to heights above finished floor as required by local Plumbing Code, 
Americans with Disabilities Act (A.D.A.), Authority Having Jurisdiction, and Architectural 
Contract Drawings.  In the absence of a local code requirements, install fixtures to heights 
above finished floor as follows. 
 

B. Water Closet 
 
1. Standard 15 inches to top of bowl rim. 
2. Handicapped 18 inches to top of seat. 

 
C. Lavatory 

 
1. Standard 31 inches to top of basin rim. 
2. Handicapped 34 inches to top of basin rim. 

 
D. Drinking Fountain 

 
1. Standard 36 inches to top of basin rim. 
2. Handicapped 34 inches to top of basin rim. 

 
E. Water Closet Flush Valves 

 
1. Standard 11 inches min above bowl rim.   
2. Recessed 10 inches min. above bowl rim. 

 
END OF SECTION 
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SECTION 224005 
 

PLUMBING EQUIPMENT 
 
PART 1. GENERAL 

 
1.01. GENERAL 
 

A. For General Mechanical Requirements, see Division 22 Section, Common Work Results for 
Plumbing & Division 01, General Requirements. 

 
B. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 specifications apply to this Section. 
 

C. All exposed bolts, screws, etc., shall be vandal proof. 
 

D. All plumbing materials and equipment shall be new and of best grade, free of defects and 
complete with all required appurtenances and accessories. 

 
E. Piping and insulation are specified under other sections. 

 
F. Provide all materials, equipment and perform all labor required to install plumbing system 

complete as specified, as drawings indicated and as required by the State of Delaware, 
National Standard Plumbing Code , International Plumbing Code, City of Dover Code, the 
local code,  and all other authorities have jurisdiction. 

 
G. Provide stops for all plumbing equipment.  Stops are to be accessible. 

 
H. Provide pumps with manufacturer's name, model number, and rating/capacity identified. 

 
I. Ensure products and installation of specified products are in conformance with 

recommendations and requirements of the following organizations: 
 

1. National Sanitation Foundation (NSF). 
2. American Society of Mechanical Engineers (ASME). 
3. National Electrical Manufacturers' Association (NEMA). 
4. Underwriters Laboratories (UL). 

 
J. Ensure pumps operate at specified system fluid temperatures without vapor binding and 

cavitations, are non-overloading in parallel or individual operation, operate within 25 percent 
of midpoint of published maximum efficiency curve. 

 
1.02. REFERENCES 
 

A. ANSI/ASSE   1011 - Hose Connection Vacuum Breakers. 
 

B. ANSI/ASE 1019 - Wall Hydrants, Frost Proof Automatic Draining Anti-Backflow Types. 
 

C. ANSI A112.21.1 - Floor Drains. 
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D. ANSI A112.21.2  - Roof Drains. 

 
E. ANSI A112.26.1  - Water Hammer Arrestors. 

 
F. PDI WH-201   Water Hammer Arresters. 

 
G. ANSI/ASHRAE 90A - Energy Conservation in New Building Design. 

 
H. ASME Section VIIID - Pressure Vessels; Boiler and Pressure Vessel Codes. 

 
I. ANSI/NFPA 70 - National Electrical Code. 

 
J. IBC - International Building Code 

 
1.03. DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect and handle products to site under provisions of General Requirements. 
 

B. Accept equipment on site in factory packaging.  Inspect for damage. 
 

C. Protect installed equipment from damage by securing areas and by leaving factory packaging 
in place to protect equipment and prevent use. 

 
1.04. FIELD MEASUREMENTS 
 

A. Verify that field measurements are as indicated on shop drawings and per the manufacturer. 
 

1.05. ALTERNATES 
 

A. Refer to Division 01 Section, Alternates for description of work under this section affected 
by alternates. 
 

PART 2. PRODUCTS 
 
2.01. FLOOR AND ROOF DRAINS 
 

A. Provide Nikaloy strainers on all floor drains unless specified otherwise. 
 

B. Provide flashing clamps on all drains penetrating waterproofing membrane. 
 

C. Provide suitable flashing material and clamping collar for drains which are not set in place 
when slab is poured. 

 
D. Backwater valves are normally closed, flapper type with bronze or brass seat and disc and 

stainless steel pin. 
 

E. Provide traps for all floor drains connected to the sanitary system.  
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F. Provide E & S primer valve (one valve per trap, per floor drain) on all remote floor drains.  
When installed on fixture in finished area, primer valve shall be concealed behind a Josam 
58650 access door.  In Mechanical Rooms, mezzanines, penthouses, and all other locations 
indicated on the contract drawing, priming lines shall be connected to automatic trap primer. 

 
G. In lieu of joints specified in piping section, neoprene gaskets may be used if designed for use 

with the drains and cleanouts employed and if approved by the local plumbing authority. 
 
H. Schedule of Drains and Accessories: 

 
1. FDR.-1:  General Service Floor Drain:  Zurn ZN-415 floor and shower drain, dura 

coated cast iron body with bottom outlet, combination invertible membrane clamp 
and adjustable collar with Type "B" polished nickel bronze strainer.  Provide with ½ 
-inch trap primer connection. 

 
2. FDR.-2:  Mechanical Room Floor Drain:  Zurn Z-566 12-inch square open top drain, 

dura coated cast iron body with bottom outlet, ½  top grate, large suspended cast 
iron sediment bucket.  Provide flashing flange and ½"  -inch trap primer connection. 

 
I. Approved Manufacturers:  Josam, J.R. Smith, Zurn, Wade, Ancon, Mifab, Watts. 

 
2.02. CLEANOUTS 
 

A. Provide cleanouts in sanitary and storm drainage systems at ends of runs, at changes in 
direction, near the base of stacks, every 50 feet in horizontal runs, of 4-inch diameter or less, 
every 100 feet in horizontal runs over 4-inches, and where indicated. 

 
B. Cleanouts shall be full size of pipe up to 4-inches and shall be 4-inches for larger sizes.  

Where installed in finished floors inserts shall match adjacent floor construction. 
 

C. Materials and Approved Manufacturers:  Josam, J.R. Smith, Zurn , Wade or Ancon, Mifab, 
Watts,  equal to Josam numbers given below: 

 
1. Concealed Piping    C.I. Pipe 

 
2. Unfinished Areas 

 
3. Floors       56070 
4. Walls        58790 

 
5. Finished Areas - Floors 
6. Terrazzo       56040-13 
7. Composition Tile      56000-12 
8. Ceramic Tile       56000    
9. Carpet        56070-14 
10. Carpet insert to match adjacent carpet in type, color and grade. 

 
11. Finished Areas - Walls 
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12. Plaster/Dry Wall      58770 
13. Tile/CMU       58790 

 
2.03. SHOCK ABSORBERS 
 

A. Provide shock absorbers equal to Josam Shokstops at all fast closing valves, at the top of all 
cold water risers, at each flush valve or battery of flush valves, and where indicated.  Sizes 
and locations shall be in accordance with PDI Standard WH 201. 

 
B. Shock absorbers shall conform to ANSI A112.26.1, precharged suitable for operation in 

temperature range -100 to 300 degrees F and maximum 250 psig working pressure. 
 

C. Approved Manufacturers:  Josam, Wade, Zurn, J.R. Smith, Sioux Chief, Watts, or approved 
equal. 

 
2.04. VACUUM BREAKERS 
 

A. Provide vacuum breakers on water connections to fixtures and equipment where minimum 
air gaps required by Plumbing Code are not possible and on hose bibbs and other outlets to 
which hoses can be attached. 

 
B. Vacuum breakers not subject to back pressure, Watts No. 288A; vacuum breakers subject to 

back pressure, Watts Series 9D or for hose threads, Watts Series 8A.     
 

C. Hose connection backflow preventers shall be ASSE 1052, suitable for at least 5 gpm flow 
and applications with up to 10 foot head back pressure.  Include two (2) check valves, 
intermediate atmospheric vent, and non-removable, ASME B1.20.7 garden-hose thread on 
outlet. 

 
D. Hose connection vacuum breakers shall be ASSE 1011, nickel plated, with nonremovable 

and manual drain features, and ASME B1.20.7 garden-hose threads on outlet.  Units attached 
to rough-bronze finish hose connections may be rough bronze. 

 
E. Approved manufacturers:  Watts, Beeco, B&K Industries, Zurn, Sparco, Conbraco or 

approved equal. 
 
2.05. HOSE BIBBS 
 

A. Chicago Faucet No. 952 or approved equal hose and faucet.  Bronze or brass with integral 
mounting flange, replaceable hexagonal disc, hose threaded spout, polished chrome plated 
where exposed in finished areas, with hand wheel and removable key, integral vacuum 
breaker in conformance with ANSI/ASSE 1011. 

 
B. Hose bibbs in finished areas shall be polished chrome finish. 

 
C. Approved Manufacturers:  Chicago Faucet, American Standard, Crane, T&S Brass, Watts. 

 
2.06. DOMESTIC WATER RE-CIRCULATING PUMPS 
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A. Provide and install domestic water re-circulating pumps of the size, capacity and electrical 
characteristics as indicated on the contract drawings.  Pumps shall be in-line circulators 
Model 113B as manufactured by TACO, Bell and Gossett, Thrush, Armstrong, Patterson,  or 
approved equal. 

 
B. Pumps shall be non-overloading throughout the range of the curves.  Pumps shall have center 

line discharge for positive venting, flanged bodies, and same size suction and discharge. 
 

C. Motors shall be resilient mounted, split phase motor with built-in overload protector and 
equipped with sleeve bearings for quite operation. Impeller shall be one piece dynamically 
balanced with stainless steel shaft, bronze sleeve bearing, two piece carbon/ceramic seal 
assembly and one piece spring coupling. 

 
D. All circulators utilized for domestic water service shall be stainless steel or all bronze 

construction. 
 
2.07. ELECTRIC HYBRID HEAT PUMP DOMESTIC WATER HEATER 
 

A. Furnish and install electric hybrid heat pump water heaters of the size, capacity, and 
arrangements indicated on the Contract Drawings.  Heaters shall be GE, Rheem, Ruud, 
Stiebel Eltron, or approved equal.  Water heaters shall be UL listed. The domestic water 
heater and installation shall meet all requirements of the State of Maryland Boiler and 
Pressure Vessel Safety Act and Regulations including amendments and addenda latest 
edition.  The domestic water heater and installation shall comply with all requirements of the 
local Boiler Inspector.  Contractor must submit any deficiencies cited by the Boiler Inspector 
to the Engineer and Owner for review.  

 
B. Tanks shall be glass lined with magnesium anode and an approved working pressure of 125 

psi.  Tank shall have a steel jacket with a baked enamel finish.  Electric elements shall be 
screw in design complete with adjustable thermostatic controls.  Tank shall be insulated to 
conform with latest ASHRAE 90.1 Standards. 

 
C. Unit shall utilize air side heat pump water heater and electric resistance heating element to 

maintain tank temperature.  Furnish with LCD electronic controls, LCD display, service 
diagnostics, temperature setting monitoring, and “away” mode. 

 
D. Unit shall be factory furnished with multiple operating modes including hybrid mode, high 

demand, heat pump only, and standard electric. 
 
E. Entire assembly shall be provided with a one (1) year Parts and Labor Warranty.  The 2nd 

through 10th year shall be covered by a Parts Only Warranty. 
 
F. Accessories shall include an A.S.M.E. rated temperature/pressure relief valve, drain valve, 

electrical junction box, washable filter, condensate collector, condensate collection tube, and 
terminal block.  

 
G. Install water heaters on 4 inch high concrete housekeeping pad unless otherwise detailed on 

the drawings.  
 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
PLUMBING EQUIPMENT        224005-6 

2.08. TRAP SEAL PRIMER VALVES (DIRECT CONNECT TO DOMESTIC WATER) 
 

A. Supply type, Trap-Seal primer Valves 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 
a). MIFAB, Inc. 
b). PPP, Inc. 
c). Sioux Chief Manufacturing Company, Inc. 
d). Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e). Watts Industries, Inc.; Water Products Div. 

 
2. Standard:  ASSE 1018. 
 
3. Pressure Rating:  125 psig minimum 
 
4. Body: Bronze. 
 
5. Inlet and Outlet Connections:  NPS ½ (DN15) threaded union, or solder joint. 
 
6. Gravity Drain Outlet connection:  NPS ½ (dn 15) threated or solder joint. 
 
7. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not 

chrome finished. 
 
8. Distribution Unit:  Outlet quantities required. 

 
9. Backflow Preventer:  Atmospheric vented drain chamber. 
 

2.09. TRAP SEAL PRIMER VALVES 
 

A. Provide and install one valve per trap, per floor drain on all remote floor drains. When 
installed on a fixture in a finished area, primer valve shall be concealed behind an access 
door.  In mechanical rooms, mezzanines, penthouses, and all other locations indicated on 
contract drawings, priming lines shall be connected to automatic trap primer station.  Trap 
seal primer valves shall be as manufactured by E&S, Precision Plumbing Products, Sioux 
Chief, Mifab, Watts, or approved equal. 

 
B. Trap seal primer valves shall be ASSE 1018, water supply fed type with the following 

characteristics: 
 

1. 125 psig minimum working pressure. 
 

2. Bronze body with atmospheric - vented drain chamber. 
 

3. Inlet and outlet connections: ½  inch NPS threaded or solder joint. 
 

4. Gravity drain outlet connection: ½  inch NPS threaded or solder joint. 
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5. Finish: chrome plated 
 
2.10. DOMESTIC WATER EXPANSION TANKS 
 

A. Provide and install domestic water expansion tanks of size, capacity and as indicated on 
contract drawings.  Domestic water expansion tanks shall be Therm-X-TROL as 
manufactured by AMTROL Inc., Flexcon, Wessels, Taco, Armstrong,  or approved equal.  
Mount tank  as detailed on the drawings. 

 
B. Domestic water expansion tanks shall be specifically designed for use in potable water 

systems. Tanks shall be pre-charged to require pressure at the factory. The maximum 
working pressure shall be 150 psig.  The maximum operating temperature shall be 200 
degrees  F.  Expansion tanks shall contain removable FDA approved butyl bladder. 

 
C. Before installation, Contractor shall adjust the tank air pre-charge pressures to equal city 

water pressure. 
 

D. The tank must be constructed in accordance with Section VIII of the A.S.M.E. boiler and 
pressure vessel code and stamped 150 psig working pressure. 

 
E. Accessories: Pressure gauge and air charging fitting, tank drain, pre-charge as indicated on 

contract drawings and factory installed clip angles. 
 
2.11. ELEVATOR PIT SUMP PUMP 
 

A. Furnish and install an elevator pit submersible sump pump of the size, capacity and electrical 
characteristics as shown on the drawings.  System shall include submersible pump, 2-inch 
discharge flange/piping, grate with cover, float switches, oil sensor, remote mounted control 
panel and control system.  Pumps and accessories shall be by Stancor Oil Minder, Zoeller, 
Liberty, Bell & Gossett, or approved equal. 

 
B. Pumps: 

 
Pump Design: The pump shall be capable of handling clean water waste. The pump(s) shall 
be capable of handling liquids with temperatures to 104 degrees F continuous, 160 degrees F 
intermittent, and shall be capable of running dry for extended periods.  Pump shall include 
thermal and overload protection. 

 
C. Pump Construction: 

 
1. The volute, seal plates, impeller and motor housing shall be constructed of high 

quality #304 stainless steel. The pump(s) shall be painted with a water based air dry 
enamel of 2.0 mil minimum thickness.  All exposed hardware shall be 300 series 
stainless steel.  The pump construction shall contain no points of critical clearance 
nor require periodic adjustment or replacement to maintain operating efficiency.  
Discharge connection shall be a standard 2-inch NPT in the vertical position.  All 
gaskets shall be of the compression square ring type eliminating critical slip fits and 
the possibility of damage during service associated with sliding o-ring sealing 
arrangements. 
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2. The impeller shall be of the non-clog design with pump out vanes on the back side.  

The impeller shall be dynamically balanced to ISO G6.3 specifications. 
 

3. The unit shall utilize a single mechanical shaft seal which shall operate in an oil 
atmosphere.  The materials of construction shall be carbon for the rotating face and 
ceramic for the stationary face, lapped and polished to a tolerance of one light band, 
300 series stainless steel hardware, and all elastomer parts to be of Buna-N .  The 
seal shall be commercially available and not a proprietary design of the manufacture. 

 
4. The pump shall be designed to be non-overloading throughout the entire pump 

curve.  The rotor and stator assembly shall be of the standard frame design and 
secured to the pump seal plate by four threaded fasteners allowing for easy 
serviceability.  Motor designs incorporating shrink or press fit assembly between the 
stator and motor housing shall not be acceptable. The motor shall be constructed 
with the windings operating in a sealed environment containing clean dielectric oil, 
making it capable of operating in a totally, partially or non-submerged condition for 
extended periods of time without damage due to the heat being generated. Air-filled 
motors shall not be acceptable.  The motor windings shall be of Class "F" insulation. 
 The motor shall meet the standard NEMA design L for single phase and NEMA 
design B for three phase.  The motor shaft shall be of 416 stainless steel.  The lower 
bearing shall be of the single ball type to accept radial and thrust loads, and the 
upper bearing of the sleeve or ball design, for radial loads.  Bearings shall operate in 
an oil bath atmosphere for superior life.  Permanently lubricated bearings are not 
acceptable. 

 
5. Thermal sensors shall be used on three phase units to monitor stator temperatures.  

The stator shall be equipped with a thermal switch embedded in the end coil of the 
stator winding. This shall be used in conjunction with external motor overload 
protection and wired to the control panel. Single phase shall have an overload switch 
on the motor windings and do not require any external protection. 

 
6. The pump shall be equipped with type neoprene jacketed power cable and connected 

to the motor via quick disconnect spade terminals length as required. Crimp 
connected cords are not acceptable. Heat shrink tubes shall be used to connect power 
cord leads with motor leads.  A master heat shrink tube shall be provided and filled 
with epoxy to seal the outer cable jacket and the individual strands to prevent water 
from entering the motor housing. A secondary rubber pressure groment shall be 
provided as an additional sealing point and strain relief at the point of cable entry.  
Cable entry designs utilizing terminal boards to connect power cord leads with 
motor leads shall not be acceptable. 

 
7. The sump grate shall be custom sized to accommodate the dimensions of the sump.  

Grate shall be galvanized steel and have openings for all pipes/conduits as required. 
 

D. Pump Test:  
 

1. The pump manufacturer shall perform the following inspections and tests in 
accordance with Hydraulic Institute type B standards before shipment from the 
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factory. 
 

2. A check of the motor voltage and frequency shall be made as shown on the name 
plate. 

 
3. A motor and cable insulation test for moisture contents or insulation defects shall be 

made per UL criteria. 
 

4. The pump shall be completely submerged and run to determine that the unit meets 
three pre-determined hydraulic performance points. 

 
5. A written report shall be available showing the aforementioned tests have been 

performed in accordance with the specifications. 
 

E. Start-Up:  
 

1. The pump(s) shall be tested at start-up by a qualified representative of the 
manufacturer.  A start-up report as provided by the manufacturer shall be completed 
before final acceptance of the pump(s). 
 

2. Warranty: Two (2) years from substantial completion. 
 

F. Float Level Controls: 
 

1. Provide and install three (3) level controls as detailed on the drawings. Two (2) level 
controls shall be utilized for the pump operation and the remaining level control 
shall be utilized for high water level alarm.  Level controls shall be provided in a 
pipe mounted configuration with 25 feet of cable.  Level controls shall be pilot duty 
devices which shall control the function of motor load devices, contactors, motor 
starters and power relays, to automatically cycle pumps.  Switches shall be rated at 
4.5 Amps at 115 VAC RES, Provide pole and stainless steel clamps and hardware. 
 

2. Where required, provide custom length of cables to accommodate distance between 
sumps and control panels where the minimum 25 feet length is insufficient. 

 
G. Valves: 

 
1. Provide and install discharge valves on the pump as detailed on the drawings.  Ball 

check valves shall be provided with removable threaded plug and natural rubber 
ball. Valve body shall be ASTM class 30.  Cast iron valve shall be able to withstand 
150 psig. 

 
2. Ball Valves: 

 
a). Ball valves shall be True Union Type manufactured of Type 1 Schedule 80 

PVC with EPDM O-rings for superior chemical and corrosion resistance. 
Valves shall be quick disconnect type for ease of maintenance.  Ball valves 
shall be suitable for pressures up to 150 psig. 
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H. Control Panel: 
 

1. The pump manufacturer shall supply a completely self-contained motor control 
panel.  The control panel shall be provide with short circuit and overload protection 
for the pump.  Furnish control panel with 8 pin twist lock receptacle, dual solid state 
oil sensor relays with reliable sensitivity settings, over current relay, sensor probe, 
horn, alarm silencing switch, terminal board and remote monitoring contacts. 
Furnish sufficient cable between pump and control panel.  Furnish sufficient cable 
and plug for the control panel. 

 
2. The motor controls shall be housed in a NEMA 4X enclosure.  The enclosure shall 

be formed of 16 or 14 gauge, G-90 galvanized steel, with all surfaces phophatized 
then finished inside and out with ANSI 61 gray polyester powder finish.  The door 
shall be equipped with two galvanized hinges with stainless steel hinge pins.  The 
enclosure shall have external mounting tabs for wall mounting.  

 
3. A magnetic starter shall be provided for each pump motor. The starter shall be 

equipped with a three (3) pole bimetalic overload relay with ambient compensation 
and Class 10, quick trip heaters.  Heaters must be properly sized for motor load. The 
overload relay shall provide the terminals for connection of the pump motor cable. 

 
4. A control transformer shall be provided to supply low voltage as required for the 

control circuit. The transformer shall be continuous duty machine tool type, size to 
meet the load requirements of the control circuit.  The transformer primary shall be 
connected to the load side of the circuit breaker. One side of the secondary winding 
shall be grounded to the component mounting panel. 

 
5. A terminal block shall be provided for connection of level controls, oil sensor, 

alarms, remote monitoring and other control wiring as required for proper pump 
installation. 

 
6. Control panel shall be interlocked with floats and oil sensor to allow pumping of 

water while containing oil.  Control panel shall be fully automatic and shall provide 
for an alarm and LED lights in the event of any of the following: 
a). Presence of oil in the sump. 
b). High water level. 
c). High amps. 
d). Locked rotor. 

 
7. Furnish additional contacts/relays for remote monitoring of high water alarm and oil 

presence alarm on facility automatic temperature control system.  Coordinate with 
Division 23 Section, Instrumentation and Controls of HVAC and Plumbing Systems. 

 
8. The control panel shall be wired in accordance with all applicable requirements of 

the National Electrical Code.  Control wiring shall be sixteen (16) AWG red for 
control circuits and white for neutral grounded conductors.  Power wiring shall be a 
minimum of 14 AWG black.  Each conductor shall be numbered.  The ends of all 
wires shall be tinned with 60/40 lead tin alloy sold.  All wiring shall be performed in 
a neat and orderly manner. 
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PART 3. EXECUTION 
 
3.01. GENERAL INSTALLATION REQUIREMENTS 
 

A. Install all equipment in accordance with manufacturer's instructions. 
 

B. Install components plumb and level. 
 

C. Cleanouts in vertical pipes shall be installed  in tees near floor.  Cleanouts in horizontal pipes 
shall be installed with wyes on long sweep quarter beds. Cleanouts punching water proofing 
membranes shall have flashing clamps. Cleanout access covers in dry wall or gypsum board 
shall be painted to match walls. 

 
D. Unless otherwise noted, drains are to be installed at the low point of floors. Protect drains 

during remainder of construction period to avoid clogging with dirt and debris and to prevent 
damage from traffic and construction work. 

 
E. Install floor drains in low points so the top of grates are at or below the finished floor level. 

 
F. Drains not functioning properly shall be removed and re-installed properly at the expense of 

the contractor. 
 

G. Coordinate cutting and forming of roof and floor construction to receive drains to required 
invert elevations. 

 
H. Extend cleanouts to finish floor or wall surface. Lubricate threaded cleanout plugs with 

mixture of graphite and linseed oil. Ensure clearance at cleanout for rodding of drainage 
system. 

 
I. Encase exterior cleanouts in concrete flush with grade. 

 
J. Install water heaters in accordance with manufacturer's instructions and to NSF, UL 

requirements and Delaware Boiler and Pressure Vessel Safety Act and Regulations.  For gas 
fired water heaters, conduct a combustion flue gas analysis.  Submit flue gas analysis report 
to Engineer for review.    

 
K. Coordinate with plumbing piping and related fuel piping, gas venting and electrical work to 

achieve a complete operating system. 
 

L. Clean and flush domestic water heaters after installation.  Seal until pipe connections are 
made. 

 
M. Support piping adjacent to all pumps such that no weight is carried on pump casings. Provide 

supports under elbows on pump suction and discharge line sizes 4 inches (100 mm) and over. 
 

N. Ensure pumps operate at specified system fluid temperatures without vapor binding and 
cavitations, are non-overloading in parallel or individual operation, and operate within 25 
percent of midpoint of published maximum efficiency curve. 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
PLUMBING EQUIPMENT        224005-12 

 
O. For sump pumps ensure shaft length allows sump pumps to be located minimum 24 inches 

(600 mm) below lowest invert into sump pit and minimum 6 inches (150) clearance from 
bottom of sump pit. 

 
P. All plumbing, vents in exterior walls shall be offset a minimum of 3'-0" in ceiling at roof 

before penetration. 
 

Q. All plumbing vents within a 10'-0" radius of exhaust vents shall be extended to a height of 3'-
0" above exhaust vent crown. 

 
R. All plumbing vents within a 10'-0" radius of any rooftop unit or intake louver shall be 

extended to a height of 3'-0" above fresh air intake. 
 

S. Slopes and invert elevations of all interior piping shall be established before any piping is 
installed in order that proper slopes will be maintained.  All piping shall be located and 
determined where to be run to avoid conflict with other trades. 

 
T. Unless otherwise noted, all plumbing piping shall be routed as high as possible between 

bottom of roof joists and above ceiling to allow proper installation of ductwork, fire 
protection piping, conduits, etc. 

 
U. Coordinate with Architectural Drawings before roughing in plumbing. 

 
V. All openings in ceilings and plenum walls for plumbing shall be sealed air tight and 

protected with fire stop. 
 

W. See site plan for extent of all piping leaving and entering building. 
 

X. See domestic water riser diagrams for location of valves, shock absorbers, etc. 
 

Y. Make proper HW, CW, re-cir., waste, and vent connections to all equipment even though all 
branch main, elbows and connections are not shown. 

 
Z. Cleanouts shall be provided near base of each vertical waste or solid stack.  Provide 18" 

minimum clearance for access. 
 

AA. Unless otherwise noted, sanitary waste piping shown is below floor and all other piping is 
overhead, above ceiling.  Domestic hot, cold and re-circ. water piping shall be installed 
between ceiling and roof insulation. 

 
BB. Unless otherwise noted, horizontal sanitary piping pitches shall be 1 percent. 

 
CC. Unless otherwise noted, all domestic water piping and fire protection piping shall be installed 

on heated side of ceiling insulation. 
 

DD. All piping and installation shall comply with all local and national plumbing codes. Test 
piping as required by plumbing code and authority having jurisdiction. 
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EE. For sizes of all domestic water piping see plumbing fixture schedule and domestic water riser 
diagrams. 

 
FF. For sizes of all sanitary and vent piping see plumbing fixture schedule and sanitary/vent riser 

diagrams. 
 
3.02. DOMESTIC WATER HEATER INSTALLATION REQUIREMENTS 
 

A. Install units on concrete bases, level and plumb, according to layout drawings, original 
design, and referenced standards.  Maintain manufacturer's recommended clearances.  
Arrange units so controls and devices needing service are accessible. 

 
B. Anchor units to substrate. 

 
C. Install temperature and pressure relief valves in top portion of storage tank shells of units 

with storage.  Use relief valves with sensing elements that extend into shells.  Extend relief 
valve outlet with water piping in continuous downward pitch and discharge onto closest floor 
drain.  Install union on relief valve discharge piping. Install automatic air vent at top of hot 
water supply piping with union ball valve. 

 
D. Install pressure relief valves in water piping for units without storage.  Extend relief valve 

outlet with water piping in continuous downward pitch and discharge onto closest floor 
drain.  

 
F. Install unit drain piping as indirect waste to spill into open drains or over floor drains.  Install 

hose-end drain valves at low points in water piping for water heaters that do not have tank 
drains.  Refer to Division 22 Section, Plumbing Piping, Fittings and Valves for drain valves. 

 
G. Install thermometers on unit inlet and outlet piping.  Refer to Division 22 Section, Plumbing 

Piping, Fitting and Valves for thermometers.  Install pressure gages on unit piping.  
 

I. Fill unit with water. Install domestic water expansion tank and charge with air.  Install piping 
adjacent to units to allow service and maintenance. 

 
L. Connect hot- and cold-water piping with shutoff valves and unions.  Connect 

hot-water-circulating piping with shutoff valve, check valve, and union. 
 

M. Make connections with dielectric fittings where piping is made of dissimilar metal. 
 
N. Electrical Connections:  Power wiring is specified in Division 26 Sections.  Arrange wiring 

to allow unit servicing. 
 

O. Ground equipment 
 

1. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use 
those specified in UL 486A and UL 486B.Engage a factory-authorized service 
representative to perform startup service. 
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Q. In addition to manufacturer's written installation and startup checks, perform the following: 
 

1. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment and retest until satisfactory results are achieved. 

2. Verify that piping system tests are complete. 
3. Check for piping connection leaks. 
4. Check for clear relief valve inlets, outlets, and drain piping .Check operation of 

circulators. 
6. Test operation of safety controls, relief valves, and devices. Energize electric 

circuits. 
8. Adjust operating controls. 
9. Adjust hot-water-outlet temperature settings.  Do not set above 140 deg F 60 deg C 

unless piping system application requires higher temperature. 
 
3.03. PLUMBING SPECIALTY INSTALLATION REQUIREMENTS 
 

A. General:  Install plumbing specialty components, connections, and devices according to 
manufacturer's written instructions. 

 
B. Install hose bibbs with integral or field-installed vacuum breaker. 

 
C. All hose bibs shall be mounted 18" above finished floor, unless otherwise specified. 

 
D. Install trap seal primer valves with valve outlet piping pitched down toward drain trap a 

minimum of one percent and connect to floor-drain body, trap, or inlet fitting.  Adjust valve 
for proper flow.  Install trap priming stations plumb and level with adequate access for 
servicing and maintenance. 

 
E. For floor drains located in toilet rooms and similar spaces where flush valves are utilized.  

Contractor may utilize trap primer line from flush valve tail piece. 
 

F. Fasten recessed, wall-mounting plumbing specialties to reinforcement built into walls. 
 

G. Secure supplies to supports or substrate. 
 

H. Install individual stop valve in each water supply to plumbing specialties.  Use ball, gate, or 
globe valve if specific valve as appropriate is not indicated. 

 
I. Install water-supply stop valves in accessible locations. 

 
J. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and 

within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal 
protruding pipe fittings. 

 
K. Include wood-blocking reinforcement for recessed and wall-mounting plumbing specialties. 
 
L. Install ball valves at all shock absorbers to allow removal for service/replacement. 

 
3.04. TESTING 
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A. After plumbing fixtures are connected, all piping and fixtures shall be tested for operation 

and a smoke or peppermint test shall be made on all soil, waste and vent piping. 
 

B. After the building has been occupied and the various equipment is in actual use, the 
Contractor shall make an operating test of all equipment at a time directed by the Engineer to 
determine that all contract requirements are met. 

 
3.05. CLEANING AND STERILIZATION 
 

A. After final testing for leaks, all potable water lines shall be thoroughly flushed, by plumbing 
contractor, to remove foreign material.  Before placing the systems in service, sterilize the 
new water lines in accordance with local health department codes and at a minimum 
according to the following procedure: 

 
1. Through a 3/4-inch hose connection in each branch main and building main, pump 

in sufficient sodium hypochlorite to produce a free available chlorine residual of not 
less than 200 ppm.  Plumbing Contractor shall provide plumbing connections and 
power for pumping chlorine into system. 

 
2. Proceed upstream from the point of chlorine application opening all faucets and taps 

until chlorine is detected.  Close faucets and taps when chlorine is evident. 
 

3. When chlorinated water has been brought to every faucet and tap with a minimum 
concentration of 200 ppm chlorine, retain this water in the system for at least three 
(3) hours. 
 

4. CAUTION: Over-concentration of chlorine and more than three (3) hours of 
retention may result in damage to piping system.  It is not necessary to retain 
chlorine in any system for twenty-four hours to achieve sterilization.  AWWA states 
that 200 ppm chlorine for three hours is sufficient. 

 
5. At the end of the retention period, no less than 100 ppm of chlorine shall be present 

at the extreme end of the system. 
 

6. Proceed to open all faucets and taps and thoroughly flush all new lines until the 
chlorine residual in the water is less than 1.0 ppm. 

 
7. Obtain representative water sample from the system for analysis by an independent 

and recognized bacteriological laboratory. 
 

8. If the sample tested for coliform organisms is negative, a letter and laboratory report 
shall be submitted by the service organization to the Contractor, certifying 
successful completion of the sterilization.  Additionally, this report shall be 
forwarded to the Owner as well as be included in the O&M Manual. 

 
9. If any samples tested indicate the presence of coliform organisms, the entire 

sterilization procedure shall be repeated. 
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10. Take precautions to avoid use of plumbing fixtures and domestic water systems 
during sterilization period.  Place signs on all plumbing fixtures and outlets during 
sterilization period. 

 
3.06. EXAMINATION 
 

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures. 
 

B. Verify that electric power is available and of the correct characteristics. 
 
3.07. PREPARATION 
 

A. Confirm rough-in location and size of fixtures and openings prior to commencing work. 
 

B. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 
rough-in schedule for particular fixtures. 

 
3.08. INTERFACE WITH OTHER PRODUCTS 
 

A. Review millwork shop drawings. Confirm location and size of fixtures and openings before 
rough-in and installation. 

 
3.09. CLEANING 
 

A. At completion, clean plumbing equipment.  
 
 

END OF SECTION 
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SECTION 230500 
 

COMMON WORK RESULTS FOR HVAC 
 
PART 1. GENERAL 
 
1.01. SUMMARY 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
B. Provide all labor, materials, equipment, and services necessary for and incidental to the 

complete installation and operation of all mechanical work. 
 

C. Unless otherwise specified, all submissions shall be made to, and acceptances and 
approvals made by the Architect and the Engineer. 

 
D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and 

accessories are not necessarily shown.  Furnish and install all such items as may be 
required to fit the work to the conditions encountered.  Arrange piping, ductwork, 
equipment, and other work generally as shown on the contract drawings, providing 
proper clearance and access.  Where departures are proposed because of field conditions 
or other causes, prepare and submit detailed shop drawings for approval in accordance 
with Submittals specified below.  The right is reserved to make reasonable changes in 
location of equipment, piping, and ductwork, up to the time of rough-in or fabrication. 

 
E. Conform to the requirements of all rules, regulations and codes of local, state and federal 

authorities having jurisdiction. 
 

F. Coordinate the work under Division 23 with the work of all other construction trades. 
 

G. Be responsible for all construction means, methods, techniques, procedures, and phasing 
sequences used in the work.  Furnish all tools, equipment and materials necessary to 
properly perform the work in first class, substantial, and workmanlike manner, in 
accordance with the full intent and meaning of the contract documents. 

 
1.02. PERMITS AND FEES 
 

A. Obtain all permits and pay taxes, fees and other costs in connection with the work.  File 
necessary plans, prepare documents, give proper notices and obtain necessary approvals.  
Deliver inspection and approval certificates to Owner prior to final acceptance of the 
work. 

 
B. Permits and fees shall comply with the Division 01, General Requirements of the 

specification. 
 

1.03. EXAMINATION OF SITE 
 

A. Examine the site, determine all conditions and circumstances under which the work must 
be done, and make all necessary allowances for same.  No additional cost to the Owner 
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will be permitted for contractors’ failure to do so. 
 

B. Examine and verify specific conditions described in individual specifications sections. 
 

C. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 

 
1.04. CONTRACTOR QUALIFICATION 
 

A. Any Contractor or Subcontractor performing work under Division 23 shall be fully 
qualified and acceptable to the Architect/Engineer and Owner.  Submit the following 
evidence when requested: 

 
1. A list of not less than five comparable projects which the Contractor completed. 

 
2. Letter of reference from not less than three registered professional engineers, 

general contractors or building owners. 
 

3. Local and/or State License, where required. 
 

4. Membership in trade or professional organizations where required. 
 

B. A Contractor is any individual, partnership, or corporation, performing work by contract 
or subcontract on this project. 

 
C. Acceptance of a Contractor or Subcontractor will not relieve the Contractor or 

subcontractor of any contractual requirements or his responsibility to supervise and 
coordinate the work, of various trades. 

 
1.05. MATERIALS AND EQUIPMENT 
 

A. Materials and equipment installed as a permanent part of the project shall be new, unless 
otherwise indicated or specified, and of the specified type and quality. Existing items of 
equipment are being relocated under another Division of these specifications.  The 
Contractor shall be responsible for connecting all utilities as shown on the drawings, to 
equipment identified as existing. 

 
B. Where material or equipment is identified by proprietary name, model number and/or 

manufacturer, furnish named item, or its equal, subject to approval by Engineer.  
Substituted items shall be equal or better in quality and performance and must be suitable 
for available space, required arrangement, and application.  Submit all data necessary to 
determine suitability of substituted items, for approval. 

 
C. The suitability of named item only has been verified.  Where more than one item is 

named, only the first named item has been verified as suitable.  Substituted items, 
including items other than first named shall be equal or better in quality and performance 
to that of specified items, and must be suitable for available space, required arrangement 
and application.  Contractor, by providing other than the first named manufacturer, 
assumes responsibility for all necessary adjustments and modifications necessary for a 
satisfactory installation. Adjustments and modifications shall include but not be limited to 
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electrical, structural, support, and architectural work. 
 

D. Substitution will not be permitted for specified items of material or equipment where 
noted. 

 
E. All items of equipment furnished shall have a service record of at least five (5) years. 

 
1.06. FIRE SAFE MATERIALS 
 

A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA and 
ASTM standards for fire safety with smoke and fire hazard rating not exceeding flame 
spread of 25 and smoke developed of 50. 

 
1.07. REFERENCED STANDARDS, CODES AND SPECIFICATIONS 
 

A. Specifications, Codes and Standards listed below are included as part of this 
specification, latest edition. 

B. AABC  -  Associated Air Balance Council 
C. ACCA   -  Air Conditioning Contractors of America 
D. ADC  -  Air Diffusion Council 
E. AMCA  -  Air Movement and Control Association 
F. ANSI   -  American National Standards Institute 
G. ARI  -  Air Conditioning and Refrigeration Institute 
H. ASHRAE -  American Society of Heating, Refrigerating and Air   

   Conditioning Engineers 
I. ASME  - American Society of Mechanical Engineers 
J. ASPE  - American Society of Plumbing Engineers 
K. ASTM  -  American Society for Testing and Materials 
L. DNREC - Delaware Department of Natural Resources 
M. IBC  - International Building Code 
N. IEEE  -  Institute of Electrical and Electronics Engineers 
O. MSSP  -  Manufacturers Standards Society of the Valve and Fittings 

Industry 
P. NEC  -  National Electrical Code 
Q. NEMA  -  National Electrical Manufacturers Association 
R. NFPA  -  National Fire Protection Association 
S. SMACNA -  Sheet Metal and Air Conditioning Contractors National 

Association 
T. UL  -  Underwriters' Laboratories 
U. State of Delaware Fire Protection Regulations. 
V. All mechanical equipment and materials shall comply with the codes and standards listed 

in the latest edition of ASHRAE HVAC Applications Handbook, Chapter entitled Codes 
and Standards. 

W. State of Delaware Well Installation Requirements 
 
1.08. SUBMITTALS, REVIEW AND ACCEPTANCE 
 

A. Equipment, materials, installation, workmanship and arrangement of work are subject to 
review and acceptance.  No substitution will be permitted after acceptance of equipment 
or materials except where such substitution is considered by the Architect to be in best 
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interest of Owner. 
 
B. After acceptance of Material and Equipment List, submit six (6) copies or more as 

required under General Conditions of complete descriptive data for all items.  Data shall 
consist of specifications, data sheets, samples, capacity ratings, performance curves, 
operating characteristics, catalog cuts, dimensional drawings, wiring diagrams, 
installation instructions, and any other information necessary to indicate complete 
compliance with Contract Documents.  Edit submittal data specifically for application to 
this project. 

 
C. Thoroughly review and stamp all submittals to indicate compliance with contract 

requirements prior to submission.  Coordinate installation requirements and any electrical 
requirements for equipment submitted.  Contractor shall be responsible for correctness of 
all submittals. 

 
D. Submittals will be reviewed for general compliance with design concept in accordance 

with contract documents, but dimensions, quantities, or other details will not be verified. 
 

E. Identify submittals, indicating intended application, location and service of submitted 
items.  Refer to specification sections or paragraphs and drawings where applicable.  
Clearly indicate exact type, model number, style, size and special features of proposed 
item.  Submittals of a general nature will not be acceptable.  For substituted items, clearly 
list on the first page of the submittal all differences between the specified item and the 
proposed item.  The contractor shall be responsible for corrective action and maintaining 
the specification requirements if differences have not been clearly indicated in the 
submittal. 

 
F. Submit actual operating conditions or characteristics for all equipment where required 

capacities are indicated.  Factory order forms showing only required capacities will not 
be acceptable.  Call attention, in writing, to deviation from contract requirements. 

 
G. Acceptance will not constitute waiver of contract requirements unless deviations are 

specifically indicated and clearly noted. Use only final or corrected submittals and data 
prior to fabrication and/or installation. 

 
H. For any submittal requiring more than two (2) reviews by the Engineer (including those 

caused by a change in subcontractor or supplier) the Owner will withhold contractor's 
funds by a change order to the contract to cover the cost of additional reviews.  One 
review is counted for each action including rejection or return of any reason. 

 
1.09. SHOP DRAWINGS 
 

A. Prepare and submit shop drawings for all mechanical equipment, specially fabricated 
items, modifications to standard items, specially designed systems where detailed design 
is not shown on the contract drawings, or where the proposed installation differs from 
that shown on contract drawings. 

 
B. Submit data and shop drawings including but not limited to the list below, in addition to 

provisions of the paragraph above.  Identify all shop drawings by the name of the item 
and system and the applicable specification paragraph number and drawing number. 
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C. Every submittal including, but not limited to the list below, shall be forwarded with its 

own transmittal as a separate, distinct shop drawing.  Grouping of items/systems that are 
not related shall be unacceptable. 

 
D. Items and Systems 
 

Access Doors/Panels including layouts and locations 
Air Distribution Systems 
Automatic Temperature Control Systems and Equipment 
Condensate Pumps 
Coordinated Drawings 
Drip Pans 
Duct Materials 
Duct Mounted Hot Water Heating Coils 
Equipment Rails 
Exterior Equipment/Duct Piping Supports 
Fans 
Filters 
Fire Stopping - Methods and Materials 
Fire Dampers 
Flowmeter and Primary Elements (Flow Fittings) 
Grilles, Registers, Diffusers 
Horizontal Hot Water Unit Heaters 
Identification Systems 
Material and Equipment Lists 
Operations and Maintenance Manuals 
Pipe Enclosures 
Pipe Materials Including Itemized Schedules  
Preliminary Testing and Balancing Reports  
Split System Heat Pumps, Ductless 
Test Certificates 
Thermal Insulation Materials Include Table Summaries 
Thermometers and Gauges 
Vibration Isolation Materials 
Weatherproof Assembly Components 
Wiring Diagrams, Flow Diagrams and Operating Instructions 

 
E. Contractor, additionally, shall submit for review any other shop drawings as required by 

the Architect.  No item shall be delivered to the site, or installed, until the Contractor has 
received a submittal from the Engineer marked Reviewed or Comments Noted.  After the 
proposed materials have been reviewed, no substitution will be permitted except where 
approved by the Architect. 

 
F. For any shop drawing requiring more than two (2) reviews by the Engineer (including 

those caused by a change in subcontractor or supplier) the Owner will withhold 
contractor's funds by a change order to the contract to cover the cost of additional 
reviews.  One review is counted for each action including rejection or return of any 
reason. 
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1.10. SUPERVISION AND COORDINATION 
 

A. Provide complete supervision, direction, scheduling, and coordination of all work under 
the Contract, including that of subcontractors. 

 
B. Coordinate rough-in of all work and installation of sleeves, anchors, and supports for 

piping, ductwork, equipment, and other work performed under Division 23. 
 

C. Arrange for pipe spaces, chases, slots, and openings in building structure during progress 
of construction to allow for mechanical installations. 

 
D. Coordinate electrical work required under Division 23 with that under Division 26.  

Coordinate all work under Division 23 with work under all other Divisions. 
 

E. Supply services of an experienced (10 year minimum) and competent Project Manager to 
be in constant charge of work at site. 

 
F. Where a discrepancy exists within the specifications or drawings or between the 

specifications and drawings, the more stringent (or costly) requirement shall apply until 
clarification can be obtained from the Engineer. Failure to clarify such discrepancies with 
the Engineer will not relieve the Contractor of the responsibility of conforming to the 
requirements of the Contract. 

 
G. Failure of contractor to obtain a full and complete set of contract documents (either 

before or after bidding) will not relieve the contractor of the responsibility of complying 
with the intent of the contract documents. 

 
H. Coordinate installation of large equipment requiring positioning before closing in 

building. 
 
1.11. CUTTING AND PATCHING 
 

A. Accomplish all cutting and patching necessary for the installation of work under Division 
23.  Damage resulting from this work to other work already in place, shall be repaired at 
Contractor's expense.  Where cutting is required, perform work in neat and workmanlike 
manner.  Restore disturbed work to match and blend with existing construction and 
finish, using materials compatible with the original.  Use mechanics skilled in the 
particular trades required. 

 
B. Do not cut structural members without approval from the Architect or Engineer. 

 
1.12. PENETRATION OF WATERPROOF CONSTRUCTION 
 

A. Coordinate the work to minimize penetration of waterproof construction, including roofs, 
exterior walls, and interior waterproof construction.  Where such penetrations are 
necessary, furnish and install all necessary curbs, sleeves, flashings, fittings and caulking 
to make penetrations absolutely watertight. 

 
B. Where pipes penetrate roofs, flash pipe with Stoneman Stormtite, Pate or approved equal, 

roof flashing assemblies with skirt and caulked counter flashing sleeve. 
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C. Furnish and install pitch pockets or weather tight curb assemblies where required. 

 
D. Furnish and install roof drains, curbs, vent assemblies, and duct sleeves specifically 

designed for application to the particular roof construction, and install in accordance with 
the manufacturer's instructions.  The Contractor shall be responsible for sleeve sizes and 
locations.  All roof penetrations shall be installed in accordance with manufacturer’s 
instructions, the National Roofing Contractors Association, SMACNA, and as required 
by other divisions of these specifications. 

 
E. All work associated with the existing roof shall be performed so as to maintain the 

existing roof warranty. 
 

1.13. CONCRETE AND MASONRY WORK 
 

A. Furnish and install concrete and masonry work for equipment foundations, supports, 
pads, and other items required under Division 23.  Perform work in accordance with 
requirements of other applicable Divisions of these specifications. 

 
B. Concrete shall test not less than 3,000 psi compressive strength after 28 days. 

 
C. Grout shall be non-shrink, high strength mortar, free of iron of chlorides and suitable for 

use in contact with all metals, without caps or other protective finishes.  Apply in 
accordance with manufacturer's instructions and standard grouting practices. 

 
1.14. CONNECTIONS AND ALTERATIONS TO EXISTING WORK 
 

A. Unless otherwise noted on the drawings, where existing mechanical work is removed, 
pipes, valves, ductwork, etc., shall be removed, including hangers, to a point below 
finished floors or behind finished walls and capped.  Such point shall be far enough 
behind finished surfaces to allow for installation of normal thickness of required finish 
material. 

 
B. Where work specified in Division 23 connects to existing equipment, piping, ductwork, 

etc., Contractor shall perform all necessary alterations, cuttings, fittings, etc., of existing 
work as may be necessary to make satisfactory connections between new and existing 
work, and to leave completed work in a finished and workmanlike condition. 

 
C. Where the work specified under Division 23, or under other Divisions, requires relocation 

of existing equipment, piping, ductwork, etc., Contractor shall perform all work and 
make necessary changes to existing work as may be required to leave completed work in 
a finished and workmanlike condition.  Where existing insulation is disturbed, replace 
insulation where removed or damaged equal to existing, in type, thickness, density, finish 
and thermal resistance (R-value) value. 

 
D. Where the relocation of existing equipment is required for access or the installation of 

new equipment, the contractor shall temporarily remove and/or relocate and re-install as 
required to leave the existing and new work in a finished and workman like condition. 

 
1.15. DEMOLITION 
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A. Unless otherwise noted all existing equipment, piping, ductwork, etc., shall remain. 

 
B. Where existing equipment is indicated to be removed, all associated piping, conduit, 

power, controls, insulation, hangers, ductwork, supports and housekeeping pads, etc., 
patch, paint and repair walls/roof/floor to match existing and/or new finishes. 

 
C. Provide necessary piping, valves, traps, temporary feeds, drips, etc., as required. Drain 

and refill piping systems as often as necessary to accommodate phasing and to minimize 
time lengths of outages. 

 
D. The Contractor shall be responsible for visiting the site and determining the existing 

conditions in which the work is to be performed. 
 

E. Where any abandoned pipes in existing floors, walls, pipe tunnels, ceilings, etc., conflict 
with new work, remove abandoned pipes as necessary to accommodate new work. 

 
F. The location of all existing equipment, piping, ductwork, etc., indicated is approximate 

only and shall be checked and verified.  Install all new mechanical/plumbing/fire 
protection work to connect to or clear existing work as applicable. 

 
G. Maintain egress at all times. Coordinate egress requirements with the State Fire Marshal, 

the Owner and the authorities having jurisdiction. 
 

H. Make provisions and include in bid all costs associated with confined entry/space 
requirements in crawl spaces and all other applicable OSHA regulations. 

 
I. Where required to maintain the existing systems in operation, temporarily backfeed 

existing systems from new equipment.  Contractor shall temporarily extend existing 
piping systems to new piping systems with the appropriate shut-off valves. 

 
J. At completion of project all temporary piping, valves, controls, etc., shall be removed in 

their entirely. 
 

K. Existing piping, equipment, ductwork, materials, etc., not required for re-use or re-
installation in this project, shall be removed from the project site. 

 
L. Deliver to the Owner, on the premises where directed, existing equipment and materials 

which are removed and which are desired by the Owner or are indicated to remain the 
property of the Owner. 

 
M. All other materials and equipment which are removed shall become property of the 

Contractor and shall be promptly removed, from the premises, and disposed of by the 
Contractor, in an approved manner.   

 
N. Where piping and/or ductwork is removed, remove all pipe or ductwork hangers which 

were supporting the removed piping or ductwork.  Patch the remaining penetration voids 
with like materials and paint to match existing construction. 

 
O. Where required, provide and coordinate removal and re-installation of existing 
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equipment. Take care to protect materials and equipment indicated for reuse. Contractor 
shall repair or replace items which are damaged.  Contractor shall have Owner’s 
representative present to confirm condition of equipment prior to demolition. 

 
P. Before demolition begins, and in the presence of the Owners representative, test and note 

all deficiencies in all existing systems affected by demolition but not completely removed 
by demolition. Provide a copy of the list of system deficiencies to the Owner and the 
Engineer.  Videotape existing conditions in each space prior to beginning demolition 
work. 

 
Q. The Owner shall have the first right of refusal for all fixtures, devices and equipment 

removed by the Contractor. 
 

R. All devices and equipment designated by the Owner to remain the property of the Owner 
shall be moved and stored by the Contractor at a location on site as designated by the 
Owner. It shall be the Contractor’s responsibility to store all devices and equipment in a 
safe manner to prevent damage while stored. 

 
S. All existing equipment refused by the Owner shall become the property of the Contractor 

and shall be removed from the site by the Contractor in a timely manner and disposed of 
in a legal manner. 

 
T. Work Abandoned in Place: cut and remove underground pipe a minimum of 2 inches 

beyond face of adjacent construction.  Cap and patch surface to match existing finish. 
 

U. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make 
operational equipment indicated for relocation. 

 
V. Terminate services and utilities in accordance with local laws, ordinances, rules and 

regulations. 
 
W. Where hydronic system piping and equipment is removed, Contractor shall be 

responsible for proper disposal of all contained fluids containing glycol (ethylene or 
propylene), hazardous waste and water treatment chemicals.  Contractor shall include in 
his bid all associated costs with the removal, testing, and disposal of hydronic system 
fluid in accordance with EPA, Health Department, and the Local Authority Having 
Jurisdiction. 

 
1.16. VIBRATION ISOLATION 
 

A. Furnish and install vibration isolators, flexible connections, supports, anchors and/or 
foundations required to prevent transmission of vibration from equipment, piping or 
ductwork to building structure.  See Division 23 Section, “Vibration Control for HVAC, 
Plumbing and Fire Protection Equipment”.   

 
1.17. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section 
affected by alternates. 
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1.18. FASTENERS/CAPS 
 

A. All fasteners located in public spaces including classrooms, corridors, lobbies, toilet 
rooms, etc., shall be provided with tamper proof fasteners.  Provide Pin Phillips hardware 
as manufactured by Challenge Industries or approved equal. 
 

B. For all exterior grade mounted equipment containing refrigerant install lockable caps on 
service valves to prevent tampering. 

 
1.19. DEFINITIONS 
 

A. Approve - to permit use of material, equipment or methods conditional upon compliance 
with contract documents requirements. 

 
B. Furnish and install or provide means to supply, erect, install, and connect to complete for 

readiness for regular operation, the particular work referred to. 
 

C. Contractor means the mechanical contractor and any of his subcontractors, vendors, 
suppliers, or fabricators. 

 
D. Piping includes pipe, all fittings, valves, hangers, insulation, identification, and other 

accessories relative to such piping. 
 

E. Ductwork includes duct material, fittings, hangers, insulation, sealant, identification and 
other accessories  

 
F. Concealed means hidden from sight in chases, formed spaces, shafts, hung ceilings, 

embedded in construction or in crawl space. 
 

G. Exposed means not installed underground or concealed as defined above. 
 

H. Invert Elevation means the elevation of the inside bottom of pipe. 
 

I. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred  
spaces,  pipe and duct shafts, unheated spaces immediately below roof,  spaces above 
ceiling, unexcavated spaces, crawl spaces, and tunnels. 

 
J. Review - limited observation or checking to ascertain general conformance with design 

concept of the work and with information given in contract documents.  Such action does 
not constitute a waiver or alteration of the contract requirements. 

 
K. Building Line:  Exterior wall of building. 
 

1.20. MINIMUM EFFICIENCY REQUIREMENTS 
 

A. All heating, ventilating, and air conditioning equipment shall be manufactured to provide 
the minimum efficiency requirements as specified in ASHRAE Standard 90.1, latest 
edition. 

 
B. All piping, ductwork, and equipment insulation shall comply with ASHRAE Standard 
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90.1, latest edition. 
 

C. All service water/heating equipment shall be manufactured to provide the minimum 
efficiency requirements as specified in ASHRAE Standard 90.1, latest edition. 

 
D. All mechanical devices, controls, accessories, and components shall be manufactured to 

provide the minimum efficiency requirements as specified in ASHRAE Standard 90.1, 
latest edition. 

 
1.21. SYSTEM INTEGRATION 

 
A. For all HVAC equipment specified to be provided with packaged controls and interfaced 

with the automatic temperature control system, provide system integration between the 
equipment manufacturer and the automatic temperature control subcontractor. 
 

B. HVAC equipment submittals requiring system integration as defined above must identify 
all required system integration points. 

 
C. HVAC equipment manufacturers must coordinate with ATC subcontractor regarding 

system integration prior to submitting on the equipment. 
 
D. A system integration meeting must be arranged by the Mechanical Contractor and 

include, but not be limited to the systems integrator for the HVAC equipment 
manufacturer and the ATC Subcontractor.  This portion of systems integration must 
occur prior to HVAC equipment being delivered to the project. 

 
E. Once the HVAC equipment is on site, a second systems integration meeting must be 

arranged by the Mechanical Contractor to coordinate the packaged controls with the ATC 
system.  The HVAC equipment manufacturer’s representative familiar with system 
integration and the ATC subcontractor familiar with programming must be present. 

 
F. A final system integrations meeting shall occur once all equipment is in place and ready 

for operation.  The Mechanical Contractor, the HVAC equipment systems’ integrator, 
and the ATC Subcontractor shall meet on site to jointly program, schedule, verify points, 
interlock devices, and fully set up all systems integration components. 

 
G. All systems integration coordination, programming, and graphics must be completed 

prior to requesting commissioning and/or inspections by the Engineer of Record. 
 

PART 2. ELECTRICAL REQUIREMENTS 
 
2.01. GENERAL MOTOR AND ELECTRICAL REQUIREMENTS 
 

A. Furnish and install control and interlock wiring for the equipment furnished.  In general, 
power wiring and motor starting equipment will be provided under Division 26.  
Carefully review the contract documents to coordinate the electrical work under Division 
23 with the work under Division 26.  Where the electrical requirements of the equipment 
furnished differ from the provisions made under Division 26, make the necessary 
allowances under Division 23.  Where no electrical provisions are made under Division 
26, include all necessary electrical work under Division 23. 
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B. All electrical work performed under Division 23 shall conform to the applicable 

requirements of Division 26 and conforming to the National Electrical Code.  All wiring, 
conduit, etc., installed in ceiling plenums must be plenum rated per NFPA and the 
International Building Code. 

 
C. Provide wiring diagrams with electrical characteristics and connection requirements. 

 
D. Test Reports: Indicate test results verifying nominal efficiency and power factor for three 

phase motors larger than five (5) horsepower. 
 

E. Protect motors stored on site from weather and moisture by maintaining factory covers 
and suitable weatherproof covering.  For extended outdoor storage, remove motors from 
equipment and store separately. 

 
F. All motors shall be furnished with visible nameplate indicating motor horsepower, 

voltage, phase, cycles, RPM, full load amps, locked rotor amps, frame size, 
manufacturer’s name and model number, service factor, power factor and efficiency. 

 
G. Motors located in exterior locations, wet air streams, air cooled condensers,  and outdoors 

shall be totally enclosed weatherproof epoxy-treated type. 
 

H. Nominal efficiency and power factor shall be as scheduled at full load and rated voltage 
when tested in accordance with IEEE 112. 

 
I. Brake horsepower load requirement at specified duty shall not exceed 85 percent of 

nameplate horsepower times NEMA service factor for motors with 1.0 and 1.15 service 
factors.    

 
J. All single phase motors shall be provided with thermal protection: Internal protection 

shall automatically open power supply circuit to motor when winding temperature 
exceeds a safe value calibrated to temperature ratings of motor insulation. Thermal 
protection device shall automatically reset when motor temperature returns to normal 
range, unless otherwise indicated. 

 
2.02. MOTORS AND CONTROLS 
 

A. Motors and controls shall conform to the latest requirements of IEEE, NEMA, NFPA-70 
and shall be UL listed.  Motor sizes are specified with the driven equipment.  Motor 
starting and control equipment is specified either with the motor which is controlled or in 
an electrical specification section.  The Contractor is advised to consult all specification 
sections to determine responsibility for motors and controls. 

 
B. Motors shall be designed, built and tested in accordance with the latest revision of 

NEMA Standard MG l. 
 

C. Motors shall be suitable for use under the conditions and with the equipment to which 
applied, and designed for operation on the electrical systems specified or indicated. 

 
1. Motor capacities shall be such that the horsepower rating and the rated full-load 
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current will not be exceeded while operating under the specified operating 
conditions.  Under no condition shall the motor current exceed that indicated on 
the nameplates. 

 
2. Motor sizes noted in the individual equipment specifications are minimum 

requirements only.  It is the responsibility of the equipment manufacturers and of 
the Contractor to furnish motors, electrical circuits and equipment of ample 
capacity to operate the equipment without overloading, exceeding the rated full-
load current, or overheating at full-load capacity under the most severe operating 
service of this equipment.  Motors shall have sufficient torque to accelerate the 
total WR2 of the driven equipment to operating speed. 

 
3. Motors shall be continuous duty type and shall operate quietly at all speeds and 

loads. 
 

4. Motors shall be designed for operation on 60 hertz power service.  Unless 
otherwise specified or shown, motors less than ½ horsepower shall be single 
phase, and motors ½ horsepower and larger shall be 3 phase unless otherwise 
noted. 

 
5. Motors shall be mounted so that the motor can be removed without removing the 

entire driven unit. 
 

D. Single phase motors, smaller than 1/20 horsepower shall be ball or sleeve bearing; drip-
proof, totally enclosed or explosion proof, as specified; 120 volts; permanent-split 
capacitor or shaded pole type.  These motors shall not be used for general power 
purposes, and shall only be provided as built-in components of such mechanical 
equipment as fans, unit heaters, humidifiers and damper controllers.  When approved by 
the Engineer, deviations from the specifications will be permitted as follows: 

 
1. Open motors may be installed as part of an assembly where enclosure within a 

cabinet provides protection against moisture. 
 

2. Motors used in conjunction with low voltage control systems may have a voltage 
rating less than 115 volts. 

 
E. Single phase motors, greater than 1/20 horsepower and less than ½ horsepower shall be 

ball bearing; drip-proof, totally enclosed or explosion proof, as specified, with Class A or 
B insulation, as standard with the motor manufacturer; 115 or 120/208/240 volts as 
required; capacitor start-induction run, permanent split capacitor, or repulsion start-
induction run type with minimum efficiency of 70 percent and a minimum full load 
power of 77 percent. 

 
F. Except as otherwise specified in the various specification sections, 3 phase motors 60 

horsepower and smaller shall be NEMA design B squirrel cage induction type meeting 
the requirements of this paragraph.  Motors shall be drip-proof, totally enclosed or 
explosion proof, as specified or indicated.  Insulation shall be Class B or F,  at 40 degrees 
C ambient temperature.  Drip-proof motors shall have a 1.15 service factor and totally 
enclosed and explosion proof motors shall have a service factor of 1.00 or higher.  
Motors specified for operation at 480, 240, and 208 volts shall be nameplated 460, 230, 
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200 volts, respectively.  Efficiencies and percent power factor at full load for three phase 
motors shall be not less than the values listed below for premium efficiency motors: 

 
MOTOR NAMEPLATE MINIMUM 

PERCENT 
EFFICIENCY AT 
NOMINAL SPEED 
AND RATED LOAD 

MINIMUM PERCENT 
POWER FACTOR 

1HP and above to 85.5 percent 84 percent 

1-½ HP 86.5 percent 85 percent 

2HP 86.5 percent 85 percent 

3HP 89.5 percent 86 percent 

5HP 89.5 percent 87 percent 

7½ HP 91 percent 86 percent 

10HP 91.7 percent 85 percent 

15HP 93.0 percent 85 percent 

20HP 93.0 percent 86 percent 

25HP 93.6 percent 85 percent 

50HP and above 94.5 percent 88 percent 

60 HP 95.0 percent 90 percent 

75HP 95.0 percent 90 percent 

100 HP 95.4 percent 90 percent 

125 HP 95.8 percent 95 percent 

150 HP and above 96.0 percent 95 percent 

 
G. Three phase motors ½ HP or greater shall be the Duty Master XE by Reliance Electric 

Company, Super-E Premium Efficiency of Baldor Motor and Drives, E-plus Efficient 
Standard Duty Motor of the Electric Motor Division of Gould, Inc., the MAC II High 
Efficiency motor of Westinghouse Electric Corp., the equivalent product of General 
Electric, or approved equal. 

 
H. For motors serving equipment being controlled by a variable speed drive, motor shall be 

premium efficiency inverter duty rated. 
 

I. Motor frames shall be NEMA Standard T-Frames of steel, aluminum, or cast iron with 
end brackets of cast-iron or aluminum with steel inserts. 

 
J. Control of each motor shall be manual or automatic as specified for each in the various 

mechanical sections.  In general, and unless otherwise specified for a particular item in 
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the various mechanical sections of the specifications, motor starters and controls shall be 
specified and provided under the various electrical sections of these specifications. 

 
2.03. MOTOR INSTALLATION  
 

A. Install in accordance with manufacturer’s instructions. 
 

B. Install securely on firm foundation. Mount ball bearing motors to support shaft regardless 
of shaft position. 

 
C. Check line voltage and phase and ensure agreement with nameplate.  Check that proper 

thermal overloads have been installed prior to operating motors. 
 

D. Use adjustable motor mounting bases for belt-driven motors. 
 

E. Align pulleys and install belts. 
 

F. Tension belts according to manufacturer’s written instructions. 
 
2.04. WIRING DIAGRAMS 
 

A. The Contractor is responsible for obtaining and submitting wiring diagrams for all major 
items of equipment. 

 
B. Wiring diagrams shall be provided with shop drawings for all equipment requiring 

electric power. 
 

C. Provide wiring diagrams for all major mechanical items of equipment to electrical 
contractor and ATC subcontractor for coordination. 

 
PART 3. EXECUTION 
 
3.01. EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 
 

A. Install equipment to provide maximum possible headroom, if mounting heights are not 
indicated. 

 
B. Install equipment according to approved submittal data. Portions of the work are shown 

only in diagrammatic form.  Refer conflicts to Architect. 
 

C. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated. 

 
D. Install mechanical equipment to facilitate service, maintenance, and repair or replacement 

of components. Connect equipment for ease of disconnecting, with minimum interference 
to other installations.  Extend grease fittings to accessible locations. 

 
E. Install equipment giving right of way to piping installed at required slope. 

 
3.02. SUPPORTS, HANGERS AND FOUNDATIONS 
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A. Provide supports, hangers, braces, attachments and foundations required for the work.  

Support and set the work in a thoroughly substantial and workmanlike manner without 
placing strains on materials, equipment, or building structure, submit shop drawings for 
approval.  Coordinate all work with the requirements of the structural division. 

 
B. Supports, hangers, braces, and attachments shall be standard manufactured items or 

fabricated structural steel shapes.  All interior hangers shall be galvanized or steel with 
rust inhibiting paint.  For un-insulated copper piping provide copper hanger to prevent 
contact of dissimilar metals.  All exterior hangers shall be constructed of stainless steel 
utilizing stainless steel rods, nuts, washers, bolts, etc.   

 
C. Concrete housekeeping pads and foundations shall be not less than 4 inches high and 

shall extend a minimum of 6 inches beyond equipment bases.  Provide wire-mesh 
reinforcement; chamfer exposed edges and corners; and finish exposed surfaces smooth. 

 
D. Where new concrete housekeeping pads are placed on existing concrete, saw cut the 

existing concrete to the perimeter dimension of the new pad to a depth of ½ inch.  Break 
out the top ½ inch area of the existing concrete.  Add stubs of #4 rebar angled into the 
existing concrete at a depth of approximately 50 percent of the existing slab thickness.  
The top portion of the rebar stub shall extend into the new pad by approximately 50 
percent of its thickness.  Furnish one rebar stub per every two square feet of new pad.  
Chemically bond the new concrete to the existing concrete. 

 
3.03. PROVISIONS FOR ACCESS 
 

A. The contractor shall provide access panels and doors for all concealed equipment, valves, 
strainers, dampers, filters, controls, control devices, cleanouts, fire dampers, damper 
operators, traps,  and other devices requiring maintenance, service, adjustment, balancing 
or manual operation. 

 
B. Where access doors are necessary, furnish and install manufactured painted steel door 

assemblies consisting of hinged door, key locks, and frame designed for the particular 
wall or ceiling construction.  Properly locate each door. Door sizes shall be a 12 inches x 
12 inches for hand access, 18 inches x 18 inches for shoulder access and 24 inches x 24 
inches for full body access where required.  Review locations and sizes with Architect 
prior to fabrication.  Mark each access door within finished spaces with a small color 
coded and numbered tab.  Provide a chart or index for identification.  Provide U.L. 
approved and labeled access doors where installed in fire rated walls or ceilings.  Doors 
shall be Milcor Metal Access Doors as manufactured by Inland-Ryerson, Mifab, or 
approved equal. 

 
1. Acoustical or Cement Plaster:  Style B 
2. Hard Finish Plaster:  Style K or L 
3. Masonry or Dry Wall:  Style M 

 
C. Where access is by means of liftout ceiling tiles or panels, mark each ceiling grid using 

small color-coded and numbered tabs.  Provide a chart or index for identification.  Place 
markers within ceiling grid not on ceiling tiles. 
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D. Access panels, doors, etc. described herein shall be furnished under the section of 
specifications providing the particular service and to be turned over to the pertinent trade 
for installation.  Coordinate installation with installing contractor.  All access doors shall 
be painted in baked enamel finish to match ceiling or wall finish. 

 
E. Submit shop drawings indicating the proposed location of all access panels/doors.  

Access doors in finished spaces shall be coordinated with air devices, lighting and 
sprinklers to provide a neat and symmetrical appearance. 

 
3.04. PAINTING AND FINISHES 
 

A. Provide protective finishes on all materials and equipment.  Use coated or corrosion-
resistant materials, hardware and fittings throughout the work.  Paint bare, untreated 
ferrous surfaces with rust-inhibiting paint.  All exterior components including supports, 
hangers, nuts, bolts, washers, vibration isolators, etc. shall be stainless steel. 

 
B. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other 

finishes. 
 

C. Provide factory-applied finishes where specified.  Unless otherwise indicated factory-
applied paints shall be baked enamel with proper pretreatment. 

 
D. Protect all finishes and restore any finishes damaged as a result of work under Division 

23 to their original condition. 
 

E. The preceding requirements apply to all work, whether exposed or concealed. 
 

F. Remove all construction marking and writing from exposed equipment, ductwork, piping 
and building surfaces.  Do not paint manufacturer's labels or tags. 

 
G. All exposed ductwork, piping, equipment, etc. shall be painted.  Colors shall be as stated 

in this division or as selected by the Architect and conform to ANSI Standards. 
 

H. All exterior piping and vents shall be painted to match roof in color as selected by 
Architect. 

 
I. All exposed ductwork, piping, equipment, etc. in finished spaces shall be painted.  Colors 

shall be as selected by the Architect and conform to ANSI Standards. 
 

J. All exposed ductwork, piping, equipment, etc., in Mechanical Rooms, Penthouses, 
Mezzanines, and Storage where PVC jacketed shall not require painting.  Label and 
identify and color code as specified. 

 
3.05. CLEANING OF SYSTEMS 
 

A. Thoroughly clean systems after satisfactory completion of pressure tests and before 
permanently connecting fixtures, equipment, traps, strainers, and other accessory  items.  
Blow out and flush piping until interior surfaces are free of foreign matter. 

 
B. Flush piping in re-circulating water systems to remove cutting oil, excess pipe joint 
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compound, solder slag and other foreign materials.  Do not use system pumps until after 
cleaning and flushing has been accomplished to the satisfaction of the Engineer.  Employ 
chemical cleaners, including a non-foaming detergent, not harmful to system 
components.  After cleaning operation, final flushing and refilling, the residual alkalinity 
shall not exceed 300 parts per million.  Submit a certificate of completion to Engineer 
stating name of service company used. 

 
C. Maintain strainers in clean condition. 

 
D. Clean fans, ductwork, enclosures, flues, registers, grilles, and diffusers at completion of 

work. 
 

E. Install filters of equal efficiency to those specified in permanent air systems operated for 
temporary heating during construction. Replace with clean filters as specified prior to 
acceptance and after cleaning of system. 

 
F. Pay for labor and materials required to locate and remove obstructions from systems that 

are clogged with construction refuse after acceptance. Replace and repair work disturbed 
during removal of obstructions. 

 
G. Leave systems clean, and in complete running order. 
 
H. All HVAC piping/equipment strainers must be pulled and cleaned prior to substantial 

completion.  In addition six (6) months after substantial completion all HVAC 
piping/equipment strainers must be pulled and cleaned a second time.  Document and 
submit verification of strainer cleaning to Engineer, Owner, and Construction Manager. 

 
3.06. COLOR SELECTION 
 

A. Color of finishes shall be as selected by the Architect. 
 

B. Submit color of factory-finished equipment for acceptance prior to ordering. 
 
3.07. PROTECTION OF WORK 
 

A. Protect work, material and equipment from weather and construction operations before 
and after installation.  Properly store and handle all materials and equipment. 

 
B. Cover temporary openings in piping, ductwork, and equipment to prevent the entrance of 

water, dirt, debris, or other foreign matter.  Deliver pipes and tubes with factory applied 
end caps. 

 
C. Cover or otherwise protect all finishes. 

 
D. Replace damaged materials, devices, finishes and equipment. 

 
E. Protect stored pipes and tubes from moisture and dirt. Elevate above grade.  Do not 

exceed structural capacity of floor, where stored inside. 
 
3.08. OPERATION OF EQUIPMENT 
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A. Clean all systems and equipment prior to initial operation for testing, balancing, or other 

purposes.  Lubricate, adjust, and test all equipment in accordance with manufacturer's 
instructions.  Do not operate equipment unless all proper safety devices or controls are 
operational.  Provide all maintenance and service for equipment that is authorized for 
operation during construction. 

 
B. Where specified, or otherwise required, provide the services of the manufacturer's 

factory-trained servicemen or technicians to start up the equipment.  Where factory start-
up of equipment is not specified, provide field start-up by qualified technician. 

 
C. Submit factory start-up sheets or field start-ups sheets for all equipment prior to the 

commencement of testing and balancing work. Testing and balancing work shall not 
commence until start-up reports have been completed, reviewed by Engineer and 
forwarded to Testing and Balancing Agency. 

 
D. Do not use mechanical systems for temporary services or temporary conditioning during 

construction, unless approved by Owner in writing.  Refer to Division 01 Section 
"Temporary Facilities and Controls" for temporary heating/cooling during construction. 

 
E. Upon completion of work, clean and restore all equipment to new conditions; replace 

expendable items such as filters. 
 
3.09. DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

 
A. General:  Engage a videographer to record demonstration and training video recordings.  

Record each training module separately. 
 
1. At beginning of each training module, record each chart containing learning 

objective and lesson outline. 
 

B. Video Recording Format:  Provide high-quality color video recordings with menu 
navigation in format acceptable to Engineer 
 

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary 
to show area of demonstration and training.  Display continuous running time. 

 
D. Narration:  Describe scenes on video recording by audio narration by microphone while 

video recording is recorded.  Include description of items being viewed. 
 
E. Transcript: Provide a transcript of the narration.  Display images and running time 

captured from videotape opposite the corresponding narration segment. 
 

3.10. IDENTIFICATIONS, FLOW DIAGRAMS, ELECTRICAL DIAGRAMS AND OPERATING 
INSTRUCTIONS 

 
A. Contractor shall submit for approval schematic piping diagrams of each piping system 

installed in the building.  Diagrams shall indicate the location and the identification 
number of each valve in the particular system.  Following approval by all authorities, the 
diagrams shall be framed, mounted under safety glass and hung in each Mechanical 
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Room where directed.  Contractor shall deliver the tracing or sepia from which the 
diagrams were reproduced to the Owner. 

 
B. All valves shall be plainly tagged.  For any bypass valves, install sign indicating valve 

position as “Normally Open” or “Normally Closed” as required. 
 

C. All items of equipment, including motor starters, disconnects and ATC panels shall be 
furnished with white on black plastic permanent identification cards. Lettering shall be a 
minimum of ¼ inch high. Identification plates shall be secured, affixed to each piece of 
equipment, starters, disconnects, panels by screw or adhesive (tuff bond #TB2 or as 
approved equal). 

 
D. Provide six (6) copies of operating and maintenance instructions for all principal items of 

equipment furnished.  This material shall be bound as a volume of the Record and 
Information Booklet as hereinafter specified. 

 
E. All lines piping and ductwork installed under this contract shall be stenciled with 

direction of flow arrows and with stenciled letters naming each pipe and ductwork and 
service. Refer to Division 23 Section, “HVAC Piping, Fittings, Valves, Etc.” and 
Division 23 Section, “HVAC Air Distribution”.  Color-code all direction of flow arrows 
and labels.  In finished spaces omit labeling and direction of flow arrows.  Paint in color 
as selected by Architect. 

 
F. Submit list of wording, symbols, letter size, and color coding for mechanical 

identification. Submit samples of equipment identification cards, piping labels, ductwork 
labels, and valve tags to Engineer for review prior to installation. 

 
G. Provide at least 8 hours of straight time instruction to the operating personnel.  Time of 

instruction shall be designated by the Owner.  Additional instruction time for the 
automatic temperature control (ATC) system is specified in Division 23 Section, 
“Instrumentation & Controls of HVAC & Plumbing Systems”. 

 
H. Contractor shall demonstrate Sequences of Operation of all equipment in presence of 

Owner’s representative, Engineer, and ATC subcontractor. 
 
3.11. WALL AND FLOOR PENETRATION 
 

A. All penetrations of partitions, ceilings, roofs and floors by ducts, piping or conduit under 
Division 23 shall be sleeved, sealed, and caulked airtight for sound and air transfer 
control.  Penetrations of mechanical room partitions, ceilings, and floors shall be as 
specified in Division 23 Section, “Vibration Control for HVAC, Plumbing and Fire 
Protection Equipment”. 

 
B. All penetration of fire rated assemblies shall be sleeved, sealed, caulked and protected to 

maintain the rating of the wall, roof, or floor.  Fire Marshal approved U.L. assemblies 
shall be utilized.  See Division 07 Section, “Fire Protection, HVAC & Plumbing 
Penetration Firestopping”. 

 
C. Where piping extends through exterior walls or below grade, provide waterproof pipe 

penetration seals, as specified in another division of these specifications. 
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D. Provide pipe escutcheons and duct flanges for sleeved pipes and ducts in finished areas. 

 
E. Piping sleeves: 

 
1. Galvanized steel pipe, standard weight where pipes are exposed and roofs and 

concrete and masonry walls.  On exterior walls provide anchor flange welded to 
perimeter. 

 
2. Twenty-two (22) gauge galvanized steel elsewhere. 

 
F. Ductwork sleeves: 20 gauge galvanized steel. 
 

3.12. RECORD DRAWINGS 
 

A. Upon completion of the mechanical installations, the Contractor shall deliver to the 
Architect one complete set of prints of the mechanical contract drawings which shall be 
legibly marked in red pencil to show all changes and departures of the installation as 
compared with the original design.  They shall be suitable for use in preparation of 
Record Drawings. 

 
B. Contractor shall incorporate all sketches, addendums, value engineering, change orders, 

etc., into record drawings prior to delivering to Architect. 
 
3.13. WARRANTY 
 

A. Contractor's attention is directed to warranty obligations contained in the GENERAL 
CONDITIONS. 

 
B. The above shall not in any way void or abrogate equipment manufacturer's guarantee or 

warranty.  Certificates of equipment manufacturer’s warranties shall be included in the 
operations and maintenance manuals. 

 
C. The Contractor guarantees for a two year period from the time of final acceptance by the 

Owner. 
 

1. That the work contains no faulty or imperfect material or equipment or any 
imperfect, careless, or unskilled workmanship. 

 
2. That all work, equipment, machines, devices, etc. shall be adequate for the use to 

which they are intended, and shall operate with ordinary care and attention in a 
satisfactory and efficient manner. 

 
3. That the contractor will re-execute, correct, repair, or remove and replace with 

proper work, without cost to the Owner, any work found to be deficient.  The 
contractor shall also make good all damages caused to their work or materials in 
the process of complying with this section. 

 
4. That the entire work shall be water-tight and leak-proof. 
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3.14.  LUBRICATION 
 

A. All bearings, motors, and all equipment requiring lubrication shall be provided with 
accessible fittings for same.  Before turning over the equipment to the Owner, the 
Contractor shall fully lubricate each item of equipment, shall provide one year's supply of 
lubricant for each, and shall provide Owner with complete written lubricating 
instructions, together with diagram locating the points requiring lubrication.  Include this 
information in the Record and Information Booklet. 

 
B. In general, all motors and equipment shall be provided with grease lubricated roller or 

ball bearings with Alemite or equal accessible or extended grease fittings and drain plugs. 
 

3.15. OPERATIONS AND MAINTENANCE MANUALS 
 

A. The Contractor shall have prepared six (6) copies of the Record and Information Booklet 
and deliver these copies of the booklet to the Owner.  The booklet shall be as specified 
herein.  The booklet must be approved and will not be accepted as final until so stamped. 

 
B. The booklet shall be bound in a three-ring loose-leaf binder similar to National No. 3881 

with the following title lettered on the front:  Operations and Maintenance Manuals – 
Central Middle School Renovation - HVAC.  No sheets larger than 8-1/2 inches x 11 
inches shall be used, except sheets that are neatly folded to 8-1/2 inches x 11 inches and 
used as a pull-out.  Provide divider tabs and table of contents for organizing and 
separating information. 

 
C. Provide the following data in the booklet: 

 
1. As first entry, an approved letter indicating the starting/ending time of 

Contractor’s warranty period. 
2. Maintenance operation and lubrication instructions on each piece of equipment 

furnished. 
3. Complete catalog data on each piece of heating and air conditioning equipment 

furnished including approved shop drawing. 
4. Manufacturer's extended limited warranties. 
5. Chart form indicating frequency and type of routine maintenance for all 

mechanical equipment. The chart shall also indicate model number of equipment, 
location and service. 

6. Provide sales and authorized service representatives names, address, and phone 
numbers of all equipment and subcontractors. 

7. Provide supplier and subcontractor’s names, address, and phone number. 
8. Catalog data of all equipment, valves, etc. shall include wiring diagrams, parts 

list and assembly drawing. 
9. Provide and install in locations as directed by the Owner, valve charts including 

valve tag number, valve type, valve model number, valve manufacturer, style, 
service and location.  Each valve chart shall be enclosed in a durable polymer 
based frame with a cover safety glass.   

10. Copy of the approved balancing report including duct leakage data. 
11. ATC systems including as-built ATC drawings of systems including internal of 

all panels. 
12. Access panel charts with index illustrating the location and purpose of access 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

COMMON WORK RESULTS FOR HVAC              230500-24 

panels. 
13. Approved Health and Electrical Certificates. 
14. Start-up reports for equipment. 
15. Provide and install in locations as directed by Owner, filter charts, including filter 

type, size, model number, manufacturer, quantity and size for each filter utilized 
on the project. Filter charts shall be enclosed in a durable polymer based frame 
with a cover safety glass. 

16. Insert color graphic with embedded parameters for ATC system into record and 
information booklet.  

17. Filter charts indicating equipment served, size, and type of filter required. 
18. Documentation of strainer pulling and cleaning. 
 

D. Submit Record and Information Booklets prior to anticipated date of substantial 
completion for Engineer review and approval.  Substantial completion requires that 
Record and Information booklets be reviewed and approved. 

 
3.16. INSTALLATION AND COORDINATION DRAWINGS 
 

A. Prepare, submit, and use composite installation and coordination drawings to assure 
proper coordination and installation of work.  Drawings shall include, but not be limited, 
to the following: 

 
1. Complete Ductwork, Plumbing, Sprinkler and HVAC Piping Drawings showing 

coordination with lights, electrical equipment, HVAC equipment and structural 
amenities. 

 
B. Draw plans to a scale not less than 3/8-inch equals one foot.  Include plans, sections, and 

elevations of proposed work, showing all equipment, piping and ductwork in areas 
involved.  Fully dimension all work including lighting fixtures, conduits, pullboxes, 
panelboards, and other electrical work, walls, doors, ceilings, columns, beams, joists and 
other architectural and structural work. 

 
C. Identify all equipment and devices on wiring diagrams and schematics.  Where field 

connections are shown to factory-wired terminals, include manufacturer's literature 
showing internal wiring. 

 
D. Refer to Division 01 Section “Project Management and Coordination” for additional 

requirements related to coordination drawings. 
 
3.17. PIPING SYSTEMS TESTING 
 

A. The entire new HVAC piping systems shall be tested hydrostatically before insulation 
covering is applied and proven tight under the following gauge pressures for a duration of 
four (4) hours.  Testing to be witnessed by Owner's representative and documented in 
writing. 

 
SYSTEM TEST PRESSURE 
Heating Water Supply & Return Piping,   100 psi 
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SYSTEM TEST PRESSURE 
Refrigerant Piping 400 psig with Nitrogen 

 
B. Ductwork pressure testing shall be as specified in another division of these specifications. 

 
C. Testing and acceptance thereof shall be in accordance with local requirements and shall 

meet approval of authority having jurisdiction. Submit certificates and approved permits 
and insert one (1) copy in the Operations and Maintenance Manuals. 

 
D. Refrigerant piping shall be tested utilizing nitrogen per equipment manufacturer’s 

requirements. 
 
3.18. EQUIPMENT BY OTHERS 
 

A. This Contractor shall make all system connections required to equipment furnished and 
installed under other divisions or furnished by the Owner.  Connections shall be complete 
in all respects to render this equipment functional to its fullest intent. 

 
B. It shall be the responsibility of the supplier of this equipment to furnish complete 

instructions for connections.  Failure to do so will not relieve this contractor of any 
responsibility for improper equipment operation. 

 
3.19. ADDITIONAL FILTERS AND BELTS 
 

A. One complete set of additional filters and belts shall be turned over to the owner upon 
final acceptance of the building by the owner.  Provide correspondence to the Engineer 
(copy) documenting that additional filters and belts have been turned over to Owner. 

 
B. All filters and belts shall be tagged and identified for equipment served. Furnish filters in 

protection wrap. 
 
C. This provision applies to new equipment and existing AHU-8/EF-8. 

 
3.20. STRAINER CLEANING  

 
A. All equipment strainers must be pulled and cleaned at substantial completion.  Document 

in writing and via digital photographs that all strainers have been pulled and cleaned. 
 

B. One year after project substantial completion all strainers shall be pulled again and 
cleaned.  Document in writing and via digital photographs that all strainers were pulled 
and clean at the one year after project substantial completion data.  

 
C. Insert documentation that the strainers have been pulled and cleaned in the Record and 

Information Books. 
 
D. Re-purge hydronic systems of all air after strainers are pulled and cleaned. 
 

3.21. OUTAGES 
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A. Provide a minimum of fourteen (14) days notice to schedule outages.  The Contractor 
shall include in their bid outages and/or work in occupied areas to occur on weekends, 
holidays, or at night.  Coordinate and get approval of all outages with the Owner. 

 
B. Submit Outage Request form, attached at end of this Section, to Owner for approval. 

 
 

 
 
 

END OF SECTION 
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OUTAGE REQUEST 
 
 
DATE APPLIED:                                                      BY:                                  
 
DATE FOR OUTAGE:                                                      FIRM:                                 
 
START OUTAGE-TIME:                                                  DATE:                                     
 
END OUTAGE -- TIME:                                                   DATE:                                    
 
AREAS AND ROOMS:                                         

  FLOOR(S):                                         
 
   AREA(S):                                      
 
   ROOM(S):                                        
 
WORK TO BE PERFORMED:                                       
 
SYSTEM(S):                                                
 
                                                                                                                                                   
    
REQUEST APPROVED BY:                                        
     (FOREMAN OR OTHER PERSON IN CHARGE) 
 

 
 
(FOR OWNER’S USE ONLY): 
 
APPROVED:             
 
YES           NO         BY:                                                 DATE:                                  
 
DATE/TIME-AS REQUESTED:                                   OTHER :                                    
 
OWNER’S PRESENCE REQUIRED:         
  
 
YES:          NO:          NAME:                                         
 
POINT OF CONTACT:                                                                PHONE:                                       
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SECTION 230505 
 

HVAC  PIPING, FITTINGS AND VALVES 
 
PART 1. GENERAL 
 
1.01. SUMMARY 
 

A. The conditions of the contract and other general requirements apply to the work specified in 
this section.  All work under this section shall also be subject to the requirements of Division 
23 Section, Common Work Results for HVAC and Division 01, General Requirements. 

B. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02. SYSTEM DESCRIPTION CONDITIONS 
 

A. Provide all labor and materials necessary to furnish and install all piping systems on this 
project as herein specified and/or shown on the drawings.  Final connections to equipment 
furnished in other sections of the specifications shall be included under this section. 

 
B. All piping and insulation installed in ceiling plenums must be plenum rated and comply with 

NFPA and International Building Code (IBC). 
 

C. Where more than one piping system material is specified, ensure system components are 
compatible and joined to ensure the integrity of the system is not jeopardized.  Provide 
necessary joining fittings.  Ensure flanges, union, and couplings for servicing are 
consistently provided. 

 
D. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus 

connections. Do not use direct welded or threaded connections to valves, equipment or other 
apparatus. 

 
E. Use non-conducting dielectric connections whenever jointing dissimilar metals in open 

systems. 
 

F. Provide pipe hangers and supports in accordance with ASTM B31.9 and MSS SP69 unless 
indicated otherwise. 

 
G. Use spring loaded "silent" check valves on discharge of all pumps. 

 
H. Use 3/4 inch (20 mm) ball valves with cap and chain for drains at main shut-off valves, low 

points of piping, bases of vertical risers, and at equipment.  Pipe to nearest floor drain. 
 

I. At all runout piping serving equipment, use swing joints with elbows to prevent excessive 
movement of piping due to expansion. 

 
1.03. QUALITY ASSURANCE 
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A. Valves: Manufacturer's name and pressure rating marked on valve body. 
 

B. Welding Materials and Procedures: Conform to ASME Code and applicable state labor 
regulation. Provide certificate of compliance from authority having jurisdiction indicating 
approval of welders. 

 
C. Welders Certification: In accordance with ASME Section 9. 

 
D. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single 

manufacturer.  Grooving tools shall be of the same manufacturer as the grooved components. 
 

1. All castings used for coupling housings, fittings, and valve bodies shall be date 
stamped for quality assurance and traceability. 

 
E. Maintain one copy of each document on site. 

 
1.04. DELIVERY, STORAGE AND HANDLING 
 

A. Deliver, store, protect and handle products to site under as hereinbefore specified. 
 

B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 
 

C. Provide temporary protective coating on cast iron and steel valves. 
 

D. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

 
E. Protect piping systems from entry of foreign materials by temporary covers, completing 

sections of the work, and isolating parts of completed systems. 
 
1.05. ENVIRONMENTAL REQUIREMENTS 
 

A. Do not install underground piping when bedding is wet or frozen. 
 
1.06. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section affected 
by alternates. 
 

PART 2. PRODUCTS 
 
2.01. PIPE MATERIALS 
 

A. All materials, unless otherwise specified, shall be new and of the best quality of their 
respective kinds, and shall conform to the requirements and ordinances of local, state and 
insurance authorities having jurisdiction.   

 
1. Heating Water Supply & Return Piping, (Inside of Building): 
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a). Pipe:  Schedule 40 Black steel pipe, ASTM A53   
1-1/2 inch and smaller - Type F, ASTM A53 steel (CW) with threaded joints 

     
2 inch and larger - Grade B, Type E, ASTM A53 steel (ERW) with welded, 
flanged or grooved joints. 

 
b). Fittings & Joints:  2-1/2 inches & larger, schedule 40 wrought steel ASTM 

A234 Grade WPB or Std. B16.9 long radius welding; factory-fabricated 
from ASTM A53 pipe; or ASTM A536 ductile iron; 2 inches & smaller 125 
lb. std. cast iron screwed, ASTM Standard B16.4; or Vic-Press precision, 
cold drawn, stainless steel with elastomer O-ring seals.  Joints shall be 
threaded or AWS D1.1 welded.  Victaulic or approved equal grooved joints 
shall be acceptable. 

 
c). Flanges:  Wrought steel Class 150 welding neck. ASTM Standard B16.5. 

 
d). Grooved Joint Couplings:  MI or Two ductile iron housings, pressure 

responsive elastomer gasket, and ASTM A449 zinc electroplated steel bolts 
and nuts.  Couplings shall comply with ASTM F1476 Standard 
Specification for the Performance of Gasketed Mechanical Couplings for 
Use in Piping Applications.   

 
i. Rigid Type:  Coupling housings shall be cast with offsetting, angle-

pattern bolt pads to provide joint rigidity and support and hanging 
in accordance with ASNI B31.1 and B31.9. 
 
a. Victaulic Style 107H, Installation-Ready or approved 

equal, for direct stab installation without field disassembly, 
with grade EHP gasket, suitable for water service to +250 
degrees F. 

b. Victaulic Style 07 “Zero-Flex” or approved equal. 
 

ii. Flexible Type:  For use in locations where vibration attenuation and 
stress relief are required, and for the elimination of flexible 
connectors.  Victaulic Installation-Ready Style 177 or Style 77, or 
approved equal. 

iii. 14” and Larger:  AGS Series, with lead-in chamfer on housing key 
and wide width FlushSeal gasket.  Victaulic Style W07 (rigid) and 
Style W77 (flexible), or approved equal. 

iv. Flange adapters shall be suitable for direct connection to ANSI 
Class 125 or 150 flanged components.  Victaulic Style 741/W741, 
or approved equal. 

v. Rolled form grooves only.  Cut grooves are prohibited. 
vi. Verify gasket compatibility on Chemical Treatment piping. 

 
e). Gate Valves:  2-1/2 inches & larger - IBBM, 150 lb.  OS&Y grooved end  

or flanged; 2 inches & smaller -  150 lb. Bronze body bronze trim.  Basis of 
Design:  Victaulic Series 771V or approved equal. 
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For valves 4 inch and larger located in mechanical equipment spaces 10 
feet-0 inch or greater above finished floor, valve shall have chain wheel 
operators with chains extending to within 6 feet-0 inch above finished floor. 
 Chain wheels and guides shall be galvanized. 

 
f). Ball Valves:  Shut-off valves 2 inches and smaller shall be ball valves. Ball 

valves shall be 150 lbs, brass or bronze body, standard port, 2 piece body, 
TFE seats with bronze trim.  Ball valves shall be VicPress end, threaded end 
or solder end as required to accommodate piping.  Ball valves shall be as 
manufactured by Victaulic, Conbraco, Crane, Apollo, Nibco, Watts or 
engineer approved equal. 

 
g). Globe Valves:   2-1/2 inches & larger – IBBM 125 lb.std. flanged,  with No. 

1 disc; 2 inches & smaller -  bronze 150 lb.std. screw ends, with #1 disc. 
 

h). Check Valves:   2-1/2 inches & larger – IBBM or stainless steel trim, 125 
lb.std. grooved end or flanged spring-assisted swing check suitable for 
vertical or horizontal installation, with metal disc; 2 inch & smaller - 125 lb. 
std. screwed.  Provide "silent" spring loaded check valves at all pump 
discharges.  Victaulic Series 716/W715 or approved equal. 

 
i). Balancing Valves:  Victaulic Series 377/365, DeZurik Series 100, Fig. 118 

or approved equal, ductile iron or cast iron construction, stainless steel 
bearings, nickel seats (3 inches and larger) non-lubricated, eccentric plug 
with EPDM, chlorobutyl rubber or Bunz-N resilient faced plugs suitable for 
230 degrees F, semi-steel screwed with fig. 159, removable lever and open. 
nut for valves 3 inches and smaller.  For valves 4-inch and larger, provide 
gear operators and grooved ends or flanged connections.  All valves shall 
have adjustable memory stop.   

 
j). Butterfly Valves:  Victaulic Vic300 MasterSeal/ AGS-Vic300, DeZurik, 

high performance or Keystone K-Loc, type with infinite position lever (for 
3-inches and smaller) and pressure-responsive seat or double seat type and 
memory stop.  Provide gear operator on valves 4-inches and larger.   

 
i. Valve stem shall be stainless steel, and shall be offset from the disc 

centerline to provide complete 360 degree circumferential seating. 
 

ii. Valve shall be rated to +250 deg F in sizes through 12-inches. 
 

iii. Seat shall be elastomer, of a grade suitable for the intended service. 
 The seat shall be pressure responsive in sizes through 12 inches. 

 
 

iv. For valves 4 inches and larger located 10 feet-0 inches or more 
above finished floor shall be provided with chain operators with 
chains extending to within 6 feet-0 inches above finished floor.  
Chain wheel and guide shall be galvanized. 
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k). Coil-Hook-up Connections:  Victaulic Koil-Kits Series 799 or 79V or 
approved equal may be used at coil connections.  The kit shall include a 
autoflow balancing valve, Series 78Y Strainer-Ball, Series 78U Union-Port 
fitting, with Series 78T ball valve and required coil hoses.  A Style 793 
and/or 794 differential pressure controller shall be provided as required.  A 
meter shall be provided by the valve manufacturer that shall remain with the 
building owner after commissioning. 

 
l). Extended Valve Stems: Provide and install round collar type extended 

valve stems on all valves installed in insulated piping. Valve stem and collar 
shall be selected to suit insulation thickness and maintain valve handles 
outside of insulation. 

 
m). Alternate:  

 
i. At contractors option all HVAC water supply and return lines may 

be copper type L (ASTM Std. B88) with wrought copper fittings 
(ASTM Std. B 16.22) with brazed or 95-5 silver solder joints lead 
and antimony based solders are prohibited and all bronze valves 
may be used on piping 2 inches and less in size. 

ii. At Contractors option, Pro Press with mechanical fittings may be 
utilized. 

 
2. Refrigeration Piping:   

 
a). Concealed:  Tube Size ¾ -inch & Smaller: 

 
ASTM B280, copper tube; Type ACR, soft annealed temper fittings; cast 
copper-alloy fittings for flared copper tubes; flared joints. Fittings shall be 
ASME B16.22, wrought copper.  Joints shall be bronzed, AWS A5.8, 
BCUP silver/phosphorous/copper alloy with melting range 1190 to 1480 
degrees F. 

 
b). Concealed:  Tube Size 7/8 inch through 4-1/8inches:  

 
Copper tube, Type ACR, soft annealed temper; wrought-copper, solder-
joint fittings; solder joints. 

 
c). Exposed:  Tube Size ¾ Inch and Smaller: 

 
Copper pipe, Type ASTM B88, Type K with brazed wrought-copper 
fittings conforming to ASME B16.22.  Filler metal shall be brazing type 
conform to AWS A5.8. 
 

d). Exposed:  Tube Sizes 7/8 Inch and Larger: 
 
Copper pipe, Type ASTM B88, Type K with brazed wrought-copper 
fittings conforming to ASME B16-22.  Filler metal shall be brazing type 
conforming to AWS A5.8. 
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e). Soldered Joints: Solder joints using silver-lead solder, ASTM B 32, Grade 

96 TS. 
 

f). Brazed Joints: Braze joints using American Welding Society (AWS) 
classification BCuP-4 for brazing filler metal. 

 
g). Flexible connectors:  500-psig (3450-kPa) minimum operating pressure; 

stainless-steel core and high-tensile stainless-steel-braid covering; 
dehydrated, pressure tested, minimum 7 inches (180 mm) long. 

 
h). Diaphragm Packless Valves:  

500-psig (3450-kPa) working pressure and 275 degrees Fahrenheit (135 
degrees C) working temperature; globe design with straight-through or 
angle pattern; forged-brass or bronze body and bonnet, phosphor bronze 
and stainless-steel diaphragms, rising stem and handwheel, stainless-steel 
spring, nylon seat disc, and with solder-end connections. 

 
i). Packed-Angle Valves: 500-psig (3450-kPa) working pressure and 275 

degrees Fahrenheit (135 degrees C) working temperature; forged-brass or 
bronze body, forged-brass seal caps with copper gasket, back seating, rising 
stem and seat, molded stem packing, and with solder-end connections. 

 
j). Check Valves: Smaller than NPS 1 (DN 25):  400-psig (2760-kPa) 

operating pressure and 285 degrees Fahrenheit (141 deg Celsius) operating 
temperature; cast-brass body, with removable piston, 
polytetrafluoroethylene seat, and stainless-steel spring; globe design.  Valve 
shall be straight-through pattern, with solder-end connections. 

 
k). Check Valves: NPS 1 (DN 25) and Larger:  400-psig (2760-kPa) operating 

pressure and 285 degrees Fahrenheit (141 deg Celsius) operating 
temperature; cast-bronze body, with cast-bronze or forged-brass bolted 
bonnet; floating piston with mechanically retained polytetrafluoroethylene 
seat disc.  Valve shall be straight-through or angle pattern, with solder-end 
connections. 

 
l). Service Valves:  500-psig (3450-kPa) pressure rating; forged-brass 

body with copper stubs, brass caps, removable valve core, integral ball 
check valve, and with solder-end connections. 

 
3. Cooling Coil A/C Condensate Drain and Floor Drain Piping that is Collecting A/C 

Condensate Piping: 
 

a). Pipe & Fittings: All A/C condensate drain piping, including floor drain 
piping that is collecting A/C condensate, shall be constructed of Type L 
copper tubing, with sweat fittings made with 95-5 solder.  Washout plugs 
(cleanouts) shall be strategically located to allow periodic flush out of 
system.  At a minimum, provide washout plugs at equipment connections 
and at direction changes of 90 degrees F or greater. 
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B. Steel pipe shall be similar and equal to National Tube Company, Grinnell, Republic, or 

Bethlehem black or zinc-coated (galvanized) as hereinafter specified.  Pipe shall be free from 
all defects which may affect the durability for the intended use.  Each length of pipe shall be 
stamped with the manufacturer's name. 

 
C. Copper pipe shall be Revere, Anaconda or Chase with approved solder fittings. 

 
D. Welding fittings for steel pipe shall meet the requirements of ASTM Standard A-23 and shall 

be standard catalog products.  Fittings fabricated by metering and notching pipe will not be 
accepted. 

 
2.02. PIPE HANGERS 
 

A. All hangers for metallic piping shall be adjustable, wrought clevis type, or adjustable 
malleable split ring swivel type, having rods with machine threads.  Hangers shall be 
Grinnell Company's Figure 260 for pipe ¾-inch and larger, and Figure 65 for pipe 2-inches 
and smaller, or approved equal.  Adjustable pipe stanchion with U-bolt shall be Grinnell 
Company's Figure 191.  Pipe roller supports shall be Grinnell's Figure 181 or Figure 271.  
Exterior pipe hangers shall be galvanized or stainless steel construction.  For copper piping 
in direct contact with the hanger, hanger construction shall be copper coated to prevent 
contact of dissimilar metals similar to Grinnell's Figure CT-65.  Hanger spacing and rod sizes 
for steel and copper pipe shall not be less than the following: 

 
 
NOMINAL PIPE 
SIZE IN 

 
STD. STEEL PIPE MAXIMUM SPAN 

FT. COPPER TUBE 

 
MINIMUM ROD 
DIAMETER INCHES 
OF ASTM A36 
STEEL THREADED 
RODS 

 
3/4 & 1 

 
6 5 

 
3/8 

 
1 -  ½   

 
6 8 

 
3/8 

 
2 

 
8 8 

 
3/8 

 
2 – ½   

 
10 9 

 
 ½   

 
3 

 
12 10 

 
½   

 
4 

 
14 12 

 
5/8 

 
5 

 
14 12 

 
5/8 

 
6 

 
16 14 

 
3/4 

 
8 

 
18 16 

 
7/8 

 
10 

 
20 18 

 
7/8 

 
12 

 
20 18 

 
7/8 
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B. Anchors, guides, and roller supports shall be installed in accordance with the contract 

drawings and manufacturer's recommendations to provide pipe support and control pipe 
movement for all piping systems. Anchors and guides shall be securely attached to the pipe 
support structure.  Submit shop drawing for proposed pipe support structure for guides and 
anchors for approval of the Structural Engineer.  Pipe alignment guides shall be Fig. 255 
Grinnell, or as approved equal.  Guides shall be sized to accommodate the pipe with 
insulation.  Guides shall be steel factory, fabricated, with bolted two section outer cylinder 
and base for alignment of piping and two section guiding spider for bolting to pipe. 

 
C. Hangers for pipe sizes ½ to 1 ½ inch (13 to 38 mm): Carbon steel, adjustable swivel, split 

ring. 
 

D. Hangers for cold pipe sizes 2 inches (50 mm) and over: Carbon steel, adjustable, clevis. 
 

E. Hangers for cold pipe sizes 2 to 4 inches (50 to 100 mm): Carbon steel, adjustable, clevis. 
 

F. Multiple or Trapeze hangers: Steel channels with welded spacers and hanger rods. 
 

G. Vertical Support: Steel riser clamp. 
 

H. Floor support for cold pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, 
and concrete pier or steel support. 

 
I. Copper pipe support: Carbon steel ring, adjustable, copper plated. 

 
J. Hanger rods: Mild steel threaded both ends, threaded one end, or continuous threaded. 

 
K. Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded 

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; 
size inserts to suit threaded hanger rods. 

 
2.03. VALVES 
 

A. Provide parts list and assembly drawings (exploded view) for all valves in shop drawing 
submittals.  Provide valves of the same type by the same manufacturer.   

 
B. Triple Duty Valve Assembly: Assembly shall consist of a Victaulic Master Seal or approved 

equal butterfly valve with memory stop and a Series 779 Venturi-Check, rated for water 
service to 230 degrees Fahrenheit (110 degrees Celsius) and pressures to 300 psig (2065-
kPa). 

 
1. For 14” through 24” sizes, Victaulic AGS-Vic300 or approved equal butterfly valve 

with Series W715 AGS check valve, rated for pressures to 230 psig (1575-kPa). 
 

2.04. AUTOMATIC FLOW CONTROL VALVES 
 

A. Automatic flow control valves shall be provided and installed where indicated.  Units shall 
be factory set to maintain constant flow with plus or minus 5 percent over system pressure 
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fluctuations, and equipped with a readout kit including flow meter, probes, hoses, flow 
charts, and carrying case. Each valve shall have an identification tag attached by chain and 
be factory marked with the zone identification, valve number and flow rate.  Valves shall be 
line size and shall be Model AC or WU as manufactured by Flow Design, Inc., Griswald 
Controls, Bell & Gossett, or approved equal. 

 
B. Valves shall be selected for 2 - 32 psig flow range.  Furnish valves with extended valve 

handle, stem extender, ball valve, flow regulator and unions. 
 

C. Design: 
 

1. The GPM for the automatic flow control valves shall be factory set and shall 
automatically limit the rate of flow to within 5% of the specified GPM over at least 
95 percent of the control range. 

 
2. For ½ -inch – 2-inches, the flow cartridge shall be removable from the Y-body 

housing without the use of special tools to provide access for regulator change-out, 
inspection and cleaning without breaking the main piping.  (Access shall be similar 
to that provided for removal of a Y-strainer screen). 

 
3. Pump Head Requirements: the permanent pressure loss added to the pump head 

shall not exceed seven feet. 
 

4. Each valve shall have two P/T ports. 
 

5. All automatic flow control devices shall be supplied by a single source and certified 
flow tests, witnessed by a professional engineer, shall be available. 

 
6. Five-year product warranty and free first-year cartridge exchange, up to 10 percent. 
 

D. Construction: 
 

1. The internal wear surfaces of the valve cartridge shall be stainless steel. 
 

2. The internal flow cartridge body shall have machined threads so the spring free 
height may be compensated for without the use of fixed shims. A crimped sheet 
metal design is not acceptable. 

 
3. The internal flow cartridge shall be permanently marked with the GPM and spring 

range. 
 

4. For ½-inch through 2-inch pipe sizes: An assembly shall consist of a brass Y-type 
body, integral brass-body ball valve and "O" ring type union; Flow Design Model 
AC or approved equal. 

 
5. For 2  ½-inches and larger flanged connections: Ductile-iron body suitable for 

mounting wafer style between standard 150# or 300# flanges.  The long flange bolts 
and nuts shall be provided with each control valve. Flow Design Model WS or 
approved equal. 
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6. All valves shall be factory leak tested at 100 psig air under water. 

 
E. Minimum ratings: 

 
1. ½-inch through 2-inch pipe size: 400 PSIG at 250 degrees Fahrenheit. 

 
2. 2 ½ -inch through 14-inch pipe size: 600 PSIG at 250 degrees Fahrenheit. 

 
3. 16-inch through 30 -inch pipe size: 250 PSIG at 250 degrees Fahrenheit. 

 
F. Flow Verification 

 
1. The differential pressure across the Automatic Flow Control Valve shall be 

measured for flow verification and to determine the amount of system over heading 
or under pumping. 

 
2.05. STRAINERS 
 

A. Strainers shall be of the basket or "Y" type and shall be heavy and durable, constructed of 
ductile iron to ASTM A536 or the best grade gray iron with the bottoms drilled and plugged. 
 Bodies shall have arrows clearly cast on the sides to show flow direction.  Strainers shall be 
equipped with easily removable covers and brass sediment baskets made of stainless steel or 
brass not less than #22 gauge in thickness.  Total area of basket perforations shall be not less 
than four times the cross section of the entering pipe.  Flow shall be into basket, and then out 
through the perforations.  Strainers shall be suitable for water or the intended fluid.  Strainers 
2 inches and smaller shall have threaded or solder ends, 2 inches and larger shall have 
flanged ends.  

 
B. Strainer screens shall be stainless steel with perforations and shall be 1/16-inch for pipe sizes 

5 inches and less, 1/8-inch (40 percent open area) perforations for pipe sizes 6-inch and 
greater.  

 
C. Provide valved and capped (with chain) blowdowns in each strainer.  Blowdown valves shall 

be Appolo 78-100/200 series or as approved equal. 
 

D. Strainers shall be manufactured by Victaulic Style 732/W732, Watts, Mueller, Armstrong, 
Yarway, Spirax/Sarco or as approved equal. 

 
2.06. UNIONS, FLANGES, AND COUPLINGS 
 

A. Unions in steel pipe 2-inches and smaller shall be malleable iron with brass inserted seats 
designed for a working pressure of 150 psig. 

 
B. Unions in copper pipe 2-inches and smaller shall be sweat fittings with bronze seats designed 

for a working pressure of 125 psig. 
 

C. Unions in stainless steel pipe 2-inches and smaller shall be hexagonal threaded type stainless 
steel unions, with VicPress ends.  Basis of Design:  Victaulic Style P584. 
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D. Flanges for steel pipe over 2 inches shall be 150 psig, forged steel, slip on. Gaskets shall be 

1/16 inch thick pre-formed neoprene. 
 

E. Flanges for copper pipe over 2 inches shall be bronze. Gaskets shall be 1/16 inch thick 
preformed neoprene. 

 
2.07. MANUAL AIR VENTS 
 

A. Manual air vents shall be similar to the hereinafter specified gauge valves.  Provide 1/4-inch 
size on ¾-inch pipe and smaller, ½ -inch size on 1-inch pipe and larger.  Install at all high 
points of piping.  Valves shall be Crane No. 88, or as approved equal, with threaded ends, 
bronze body, bronze or brass bonnet and bronze stem. 

 
2.08. THERMOMETERS 
 

A. Unless otherwise indicated, thermometers shall be ASTM E1, in a glass type, organic filled, 
9-inch scale size, corrosion-resistant metal case, with "any-angle" mounting with positive 
locking device.  Trerice Industrial Thermometers, Weksler Instruments, Ernst Gage Co., 
Miljoco, or approved equal.  Insertion stem length shall suite the pipe size and configuration. 
 Thermometer wells shall be brass with brass union hubs in copper and in ferrous piping.  
Where piping is insulated or otherwise covered, use wells with lagging extension.  Where 
wells are installed in pipe tees at turns, increase pipe size so that well does not restrict flow. 
Accuracy shall be 2 percent. 

 
B. Unless otherwise indicated, thermometer ranges shall be as follows: 

 
1. Heating Water: 30 degrees Fahrenheit to 240 degrees Fahrenheit, 2 degrees 

Fahrenheit Division. 
 

C. Provide heat conducting compound in wells. 
 
D. At Contractor's option, light powered thermometers may be utilized in lieu of organic filled 

thermometers. 
 
2.9. PRESSURE GAUGES 
 

A. Unless otherwise indicated, pressure gauges shall be the bronze bourdon tube type, 4-1/2-
inch dial, stem mounting, cast aluminum adjustable pointer, 1 percent accuracy over middle 
half of scale range, 1-1/2 percent over balance:  Trerice Model 600C; Weksler Instruments, 
Ernst Gage Co., Miljoco, or as approved equal. 

 
B. Gauges shall have pressure, vacuum, compound, or retard ranges as required, select ranges 

so that the normal readings are at the approximate midpoint and maximum system pressures 
do not exceed full scale. 

 
C. Furnish and install a gauge valve at each pressure gauge.  Gauge valves shall be Crane 

Model No. 88, Needle Valve, Ernst Gage Co. FLG 200, Wexler Instrument Corp. Type 
BBV4, or approved equal, rated for pressure intended. 
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D. Gauge connections for pressure gauges, thermometers, or control instruments shall be made 

using tee fittings, except that gauge connections up to 1-inch size in steel may be using 
threaded extra heavy pipe couplings welded directly to the main, provided that the main is at 
least 2-inch size for 2-inch connections, 3-inch size for 3/4-inch connections, and 4-inch size 
for 1-inch connections.  Minimum gauge connection shall be 2-inch ips. 

 
E. Provide snubbers on all gauges.  Snubbers shall be No. 872 by Trerice, RS1/RS6 by Wexler 

Instruments, Miljoco or as approved equal. 
 
2.10. ESCUTCHEONS 
 

A. Provide chromium plated escutcheons properly fitted and secured with set screws on all 
exposed piping which passes through walls, floors or ceilings of finished spaces. 

 
B. All escutcheon plates shall be chrome plated spun brass of plain pattern, and shall be set tight 

on the pipe and to the building surface.  Plastic escutcheon plates will not be accepted. 
 
2.11. DIELECTRIC CONNECTIONS: 
 

A. Furnish and install electrically insulated dielectric waterway fittings, unions or flanges, as 
manufactured by Victaulic Company Style 47, EPCO Sales, Inc., or approved equal at the 
following locations: 

 
1. Where steel piping systems join copper piping. 

 
2. Where copper tube connects to domestic water storage tanks, water heaters, 

expansion tanks, and other steel vessels. 
 

3. Avoid the installation of steel nipples, cast iron or steel valves and specialties, or 
other ferrous components in predominately copper piping systems.  Where such 
installation is necessary, isolate the component with dielectric connections.  Do not 
mix steel pipe and copper tube in the same run of pipe or in the same section of a 
piping system. 

 
2.12. SLEEVES 
 

A. Sleeves shall be provided around all pipes through walls, floors, ceilings, partitions, roof 
structure members or other building parts.  Sleeves shall be standard weight galvanized iron 
pipe two sizes larger than the pipe or insulation so that pipe or insulation shall pass through 
masonry or concrete walls or floors.  Provide 20 gauge galvanized steel sheet or galvanized 
pipe sleeves for all piping passing through frame walls. 

 
B. Sleeves through floors shall be flush with the floor except for sleeves passing through 

Equipment Rooms which shall extend ¾-inch above the floor.   Refer to Division 23 Section, 
Vibration Controls for HVAC, Plumbing and Fire Protection Equipment for mechanical 
equipment room penetrations additional requirements.  Space between the pipe and sleeve 
shall be caulked.  Escutcheon plates shall be constructed to conceal the ends of sleeves.  
Each trade shall be responsible for drilling existing floors and walls for necessary sleeve 
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holes.  Drilling methods and tools shall be as hereinbefore specified. 
 

C. Sleeves through walls and floors shall be sealed with a waterproof caulking compound. 
 

D. Firestop at sleeves that penetrate smoke barriers smoke partitions and/or rated walls/floors. 
 
PART 3. EXECUTION 
 
3.01. GENERAL PIPING INSTALLATION REQUIREMENTS 
 

A. All pipes shall be cut accurately to measurements established at the building, and shall be 
worked into place without springing or forcing, properly clearing all windows, doors and 
other openings.  Excessive cutting or other weakening of the building structure to facilitate 
piping installation will not be permitted.  All pipes shall be so installed as to permit free 
expansion and contraction without causing damage.  All horizontal mains shall pitch down in 
the direction of flow with a grade of not less than 1 inch in 40 feet.  All open ends of pipe 
lines, equipment, etc., shall be properly capped or plugged during installation to keep dirt or 
other foreign material out of the system.  All pipes shall be run parallel with the lines of the 
building and as close to walls, columns and ceilings as may be practical, with proper pitch.  
All piping shall be arranged so as not to interfere with removal of other equipment on 
devices not to block access to doors, windows, manholes, or other access openings.  Flanges 
or unions, as applicable for the type of piping specified, shall be provided in the piping at 
connections to all items of equipment, coils, etc., and installed so that there will be no 
interference with the installation of the equipment, ducts, etc.  All valves and specialties shall 
be placed to permit easy operation and access and all valves shall be regulated, packed and 
glands adjusted at the completion of the work before final acceptance.  All piping shall be 
installed so as to avoid air or liquid pockets throughout the work.  Ends of pipe shall be 
reamed so as to remove all burrs. 

 
B. All piping shall be graded to convey entrained air to high points where automatic air vents 

shall be provided.  The size of supply and return pipes for each piece of equipment shall in 
no case be smaller than the outlets in the equipment. 

 
C. All piping shall be run to provide a minimum clearance of 2-inches between finished 

covering on such piping and all adjacent work.  Group piping wherever practical at common 
elevations. 

 
D. All valves, strainers, caps, and other fittings shall be readily accessible. 

 
E. Drain valves with hose connections shall be provided at low points for drainage of piping 

systems.  Blow down valves shall be provided at the ends of all mains and branches so as to 
properly clean by blowing down the lines throughout in the direction of normal flow. 

 
F. All branches from water mains shall be taken from the top of the supply mains at an angle of 

forty-five (45) degrees above the horizontal, unless otherwise directed.  Branches feeding 
down shall be taken from the side or bottom of the main on water mains only.  All 
connections shall be carefully made to insure unrestricted circulation, eliminate air pockets 
or trapped condensate, and permit the complete drainage of the system. 
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G. Cutoff valves shall be provided on each branch line from the mains on all heating/air 
conditioning lines. 

 
H. Shut-off valves shall be installed at the inlet and outlet of each coil and piece of equipment to 

permit isolation for maintenance and repair.  Units having multiple coils shall have separate 
valves for each coil. 

 
I. Balancing valves shall be installed in all heating/air conditioning water branches and at all 

pumps, and where indicated on the drawings. 
 

J. Unions shall be installed on all bypasses, ahead of all traps, at all connections to equipment, 
where shown on drawings or where required to facilitate removal of equipment whether 
shown or not. 
 

K. Spring clamp plates (escutcheons) shall be provided where pipes are exposed in the building 
and run through walls, floors, or ceilings.  Plates shall be chrome plated spun brass of plain 
pattern, and shall be set tight on the pipe and to the building surface. 

 
L. If the size of any piping is not clearly evident in the drawings, the Contractor shall request 

instructions for the Engineer as to the proper sizing.  Any changes resulting from the 
Contractor's failure to request clarification shall be at his expense.  Where pipe size 
discrepancies or conflicts exist in the drawings, the larger pipe size shall govern. 

 
M. Approved expansion loops shall be provided to permit free expansion and contraction of  all 

piping systems. 
 

N. Install all valves with stem upright or horizontal, not inverted. 
 

O. Where pipe support members are welded to structural building framing, scrape, brush clean, 
weld and apply one coat of zinc rich primer.  

 
P. Provide clearance for installation of insulation and access to valves and fittings. 

 
Q. Protect piping systems from entry of foreign materials by temporary covers, completing 

sections of the work, and isolating parts of completed system. 
 

R. All water containing pipes shall be routed clear of combustion air dampers and louvers to 
prevent freezing condition when dampers are open. 

 
S. Provide manual air vents at top of piping systems. 

 
3.02. THERMOMETER AND PRESSURE GAGE INSTALLATION REQUIREMENTS. 
 

A. Install thermometers and adjust vertical and tilted positions. 
 

B. Install separable sockets in vertical position in piping tees where fixed thermometers are 
indicated. 

 
1. Install with socket extending to one-third diameter of pipe. 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
HVAC PIPING, FITTINGS & VALVES      230505-15 

 
2. Fill sockets with oil or graphite and secure caps. 

 
C. Install pressure gages in piping tees with pressure-gage valve located on a pipe at most 

readable location. 
 

D. Adjust faces of thermometer and gages to proper angle for best visibility. 
 

E. Clean windows of thermometer and gages and clean factory-finished surfaces.  Replace 
cracked and broken window, and repair scratched and marred surfaces with manufacturer's 
touch up paint. 

 
3.03. VALVE INSTALLATION REQUIREMENTS 
 

A. Examine piping system for compliance with requirements for installation tolerances and 
other conditions affecting performance of valves.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

 
B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping 
and handling. 

 
C. Operate valves from fully open to fully closed positions.  Examine guides and seats made 

accessible by such operation. 
 

D. Examine threads on valve and mating pipe for form and cleanliness. 
 

E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for 
proper size, length, and material.  Check gasket material for proper size, material 
composition suitable for service, and freedom from defects and damage. 

 
F. Do not attempt to repair defective valves; replace with new valves. 

 
G. Install valves as indicated, according to manufacturer's written instructions. 

 
H. Piping installation requirements are specified in other Division 23 Sections.  Drawings 

indicate the general arrangement of piping, fittings, and specialties. 
 

I. Install valves with unions or flanges at each piece of equipment arranged to allow servicing, 
maintenance, and equipment removal without system shutdown. 

 
J. Locate valves for easy access and provide separate support where necessary. 

 
K. Install valves in horizontal piping with stem at or above the center of the pipe. 

 
L. Install valves in a position to allow full stem movement. 

 
M. Adjust or replace packing after piping systems have been tested and put into service, but 

before final adjusting and balancing. Replace valves if leak persists. 
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3.04. AUTOFLOW CONTROL VALVE INSTALLATION 
 

A. Install automatic flow control valves on the return lines of coils as indicated on the contract 
drawings.   A balancing valve on supply side is not acceptable. 

 
B. The standard ports and handles shall clear 1-inch thick insulation.  Provide handle and port 

extensions for all insulation over 1-inch thick.    
 

C. Install, on the supply side of coils, a Y-strainer (40 mesh, 2 GPM or less; 20 mesh, above 2 
GPM) with brass blow down valve with ¾-inch hose-end connection with cap. Inline 
(basket) strainer is not acceptable. 

 
D. Where installed in piping with a vapor barrier, field insulate valve body to prevent surface 

condensation. 
 
3.05. REFRIGERANT PIPING AND ACCESSORIES INSTALLATION REQUIREMENTS 
 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems; indicated locations and arrangements were used to size pipe and calculate 
friction loss, expansion, pump sizing, and other design considerations.  Install piping as 
indicated unless deviations to layout are approved on Shop Drawings. 
 

B. Install refrigerant piping according to ASHRAE 15. 
 
C. Install piping in concealed locations unless otherwise indicated and except in equipment 

rooms and service areas. 
 
D. Install piping indicated to be exposed and piping in equipment rooms and service areas at 

right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically 
indicated otherwise.  All exposed piping shall be hard copper tubing with brazed joints.  
Refer to Architectural Contract Documents to determine exposed areas. 

 
E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 
 
F. Install piping adjacent to units to allow service and maintenance. 
 
G. Install piping free of sags and bends.  Install VEE clevis hangers and VEE troughs on pipes 

less than ¾”inch in diameter. 
 
H. Install fittings for changes in direction and branch connections. 
 
I. Select system components with pressure rating equal to or greater than system operating 

pressure. 
 
J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 

fittings. 
 
K. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves and 
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specialties in accessible locations to allow for service and inspection.  Install access doors or 
panels as specified if valves or equipment requiring maintenance is concealed behind 
finished surfaces. 

 
L. Install refrigerant piping in protective conduit where installed below ground. 
 
M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to 

mechanical injury. 
 
N. Slope refrigerant piping as follows: 
 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away 
from compressor. 

2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

 
O. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve 

stems, seats and packing, and accessible internal parts of refrigerant specialties.  Do not 
apply heat near expansion-valve bulb. 
 

P. Install piping with adequate clearance between pipe and adjacent walls and hangers or 
between pipes for insulation installation. 

 
Q. Identify refrigerant piping and valves. 
 
R. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for sleeves specified in Division 23 Section, “Common Work Results for 
HVAC”. 

 
S. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 

requirements for sleeve seals specified in Division 23 Section, “Common Work Results for 
HVAC”. 

 
T. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for escutcheons specified in Division 23 Section, “Common Work Results for 
HVAC”. 

 
U. Install the following pipe attachments: 
 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6m) 
long. 

2. Roller hangers and spring hangers for individual horizontal runs 20 feet (6m) or 
longer. 

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6m) or 
longer, supported on a trapeze. 

4. Spring hangers to support vertical runs. 
5. Copper-clad hangers and supports for hangers and supports in direct contact with 

copper pipe. 
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V. Install hangers for copper tubing with the following maximum spacing and minimum rod 

sizes: 
 
1. NPS ½ (DN 15): Maximum span, 60 inches (1500mm); minimum rod size, ¼ inch 

(6.4mm). 
2. NPS 5/8 (DN 18): Maximum span, 60 inches (1500mm); minimum rod size, ¼ inch 

(6.4mm). 
3. NPS 1 (DN 25): Maximum span, 72 inches (1800mm); minimum rod size, ¼ inch 

(6.4mm). 
4. NPS 1-1/4 (DN 32): Maximum span, 96 inches (2400mm); minimum rod size, 3/8 

inch (9.5mm). 
5. NPS 1-1/2 (DN 40): Maximum span, 96 inches (2400mm); minimum rod size, 3/8 

inch (9.5mm). 
6. NPS 2 (DN 50): Maximum span, 96 inches (2400mm); minimum rod size, 3/8 inch 

(9.5mm). 
7. NPS 2-½ (DN 65): Maximum span, 108 inches (2700mm); minimum rod size, 3/8 

inch (9.5mm). 
8. NPS 3 (DN 80): Maximum span, 10 feet (3m); minimum rod size, 3/8 inch (9.5mm). 
9. NPS 4 (DN 100): Maximum span, 12 feet (3.7m); minimum rod size, 1/2 inch 

(13mm). 
 

W. For all interior refrigerant pipe/tubing that is less than 3/4inch in diameter, utilize VEE type 
clevis hanger Model 200 V and VEE type trough Model 200 VT; as manufactured by 
Carpenter and Patterson or approved equal.  VEE  trough materials shall be carbon steel with 
pre-galvanized finish.  Install as required to maintain maximum hanger spacing 
requirements. 
 

X. Support multifloor vertical runs at least at each floor. 
 

Y. Furnish and install complete refrigerant piping systems between the indoor units and outdoor 
units.  Support piping in accordance with Division 23 Section, HVAC Piping, Fittings, 
Valves, Etc.  Piping shall be sized as recommended by unit manufacturer taking into account 
length of vertical and horizontal runs, and refrigerant type.  

 
Z. Furnish and install all required piping accessories including, but not limited to, thermal 

expansion valves, Sporlan, or approved equal; Packless isolation valves at condenser and 
evaporator coil, Henry or approved equal, charging valve with chained seal cap, Henry or 
approved equal, sight glasses, Henry or approved equal; filter dryer with replaceable 
cartridge, sporland, or approved equal, liquid line solenoid valve l20V/1/60 Hz., Sporlan, or 
approved equal.  Contractor shall provide traps and double suction risers if required by 
equipment manufacturer.  Pitch piping for proper oil return.  Submit shop drawings on all 
components, and piping arrangements. 

 
AA. All accessories shall be ARI rated.  Furnish required nitrogen and refrigerant to fully test and 

charge system. Flood piping system with nitrogen when brazing. 
 

BB. Refrigerant piping shall be Type 1 hard temper (ACR) copper tubing with wrought copper 
solder fittings.  Make joints with silver solder and non-corrosive flux. 
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CC. Refrigerant piping shall be cleaned, dehydrated and evacuated.  Piping shall be evacuated 

and held to less than 2.5 mm Hg vacuum for a period of not less than 12 hours without 
appreciable pressure rise.  Vacuum shall then be broken with refrigerant or dry nitrogen and 
re-evacuated to 2.5 mm Hg vacuum for an additional 12 hours.  Piping test to be witnessed 
by Owner's representative and documented in writing. Submit results of tests to 
Architect/Engineer. 

 
DD. All refrigerant/suction lines sets shall be fully insulated.  Exterior pipe insulation shall be 

fully jacketed as specified in Division 23 Section, “HVAC Insulation”.  Exposed interior 
pipe insulation shall be fully jacketed as specified in Division 23 Section, “HVAC 
Insulation”. 

 
EE. Follow ASHRAE 15, latest edition procedures for charging and purging of systems and for 

disposal of refrigerant. 
 

FF. Provide replaceable cartridge filter-driers, with isolation valves and valved bypass. 
 

GG. Locate expansion valve sensing bulb immediately downstream of evaporator on suction line. 
 

HH. Provide external equalizer piping on expansion valves with refrigerant distributor connected 
to evaporator. 

 
II. Install flexible connectors at right angles to axial movement of compressor, parallel to 

crankshaft. 
 

JJ. Fully charge completed system with refrigerant after tested. 
 

KK. Provide electrical connection to solenoid valves. 
 

LL. Install liquid indicators in liquid line leaving condenser, in liquid line leaving, and on leaving 
side of liquid solenoid valves. 

 
MM. Install strainers immediately upstream from each automatic valve, including expansion 

valves, solenoid valves, hot-gas bypass valves, and compressor suction valves. 
 

NN. Install strainers in main liquid line where multiple expansion valves with integral strainers 
are used. 

 
OO. Install strainers in suction line of steel pipe. 

 
PP. Install moisture-liquid indicators in liquid lines between filter-dryers and thermostatic 

expansion valves and in liquid line to receiver. 
 

QQ. Test and inspect refrigerant piping according to ASME B31.5, Chapter VI. 
 

1. Test refrigerant piping, specialties.  Isolate compressor, condenser, evaporator, and 
safety devices from test pressure. 

2. Test high- and low-pressure side piping of each system at not less than the lower of 
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the design pressure or the setting of pressure relief device protecting high and low 
side of system. 

a). System shall maintain test pressure at the manifold gage throughout 
duration of test. 

b). Test joints and fittings by brushing a small amount of soap and glycerin 
solution over joint. 

c). Fill system with nitrogen to raise a test pressure of 150 psig (1035 kPa) or 
higher as required by authorities having jurisdiction. 

d). Remake leaking joints using new materials, and retest until satisfactory 
results are achieved. 

RR. Adjust thermostatic expansion valve to obtain proper evaporator superheat requirements. 

SS. Adjust high- and low-pressure switch settings to avoid short cycling in response to 
fluctuating suction pressure. 

TT. Adjust set-point temperature of the conditioned air or chilled-water controllers to the system 
design temperature. 

UU. Perform the following adjustments before operating the refrigeration system, according to 
manufacturer's written instructions: 

1. Open shutoff valves in condenser water circuit. 
 

2. Check compressor oil level above center of sight glass. 
 

3. Open compressor suction and discharge valves. 
 

4. Open refrigerant valves, except bypass valves that are used for other purposes. 
 

5. Check compressor-motor alignment, and lubricate motors and bearings. 
 
VV. Before installing copper tubing other than Type ACR, clean tubing and fittings with 

trichloroethylene. 
 
WW. Replace core of filter-dryer after system has been adjusted and design flow rates and 

pressures are established. 
 
XX. Charge system using the following procedures: 

 
1. Install core in filter-dryer after leak test but before evacuation. 

 
2. Evacuate entire refrigerant system with a vacuum pump to a vacuum of 500 

micrometers (67 Pa).  If vacuum holds for 12 hours, system is ready for charging. 
 

3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig (14 kPa). 
 

4. Charge system with a new filter-dryer core in charging line.  Provide full-operating 
charge. 
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3.06. PIPE JOINTS INSTALLATION REQUIREMENTS 
 

A. Welded Joints:  Joints in piping 2-1/2-inches and larger shall be fusion welded.  Welding 
shall be in accordance with recommendations of the American Welding Society.  Welding 
fittings shall conform in physical and chemical properties to the latest revisions of the 
American Society for Testing Materials. 

 
B. Qualify welding procedures, welders and operators in accordance with ASME B31.1, or 

ASME B31.9 as applicable, for shop and project site welding of piping work.  Certify 
welding of piping work using Standard Procedure Specifications by, and welders tested 
under supervision of, National Certified Pipe Welding Bureau (NCPWB).  Submit welders 
qualifications for approval. 

 
C. Grooved Joints: Grooved joint shall be installed in accordance with the manufacturer’s 

written recommendations.  Grooved ends shall be clean and free from indentations, 
projections, or roll marks.  The gasket shall be molded and produced by the coupling 
manufacturer of an elastomer suitable for the intended service.  The coupling manufacturer’s 
factory trained representative shall provide on-site training for the contractor’s field 
personnel in the use of grooving tools and installation of product.  The representative shall 
periodically visit the job site to ensure best practices in grooved product installation are 
being followed.  (A distributor’s representative is not considered qualified to conduct the 
training.) 

 
D. Screwed Joints:  All screwed joints shall be made with tapered threads properly cut.  

Screwed joints shall be made perfectly tight with a stiff mixture of graphite and oil, applied 
with a brush to the male threads on the fittings. 

 
E. Soldered Joints and Copper Piping:  Joints in copper piping shall conform to the following 

minimum standards. 
 

1. The pipes shall be cut to a length making certain that the ends are square, using a 
fins hacksaw blade or tube cutter.  The ends of all pipes shall be reamed and all 
burrs removed. 

 
2. The outside end of the pipe and the cut end of the fitting shall be cleaned with steel 

wool, sand cloth, or steel wire brush.  All dark spots shall be removed. 
 

3. The flux shall be applied evenly and sparingly to the outside end of the pipe and the 
inside of the outer end of the fitting until all surfaces to be jointed are completely 
covered.  The piping and fitting shall be slipped together and reworked several times 
to insure an even distribution of the flux. 

 
4. The correct amount of solder per joint for each size pipe shall be used in accordance 

with the manufacturer's recommendations. 
 

5. Solder joints shall be made by using a direct flame from a torch. 
 

6. On pipe sizes larger than ¼-inch, the fittings and valves in the pipe shall be moved 
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or tapped with a hammer when the solder starts to melt to insure an even distribution 
of the solder. 

 
7. The excess solder shall be removed while it is still in the plastic state leaving a fillet 

around the cup of the fitting. 
 

8. Solder joints shall be suitable for working pressure of 100 psig and for working 
temperature of not less than 250 degrees F.  The type of solder and flux used will be 
submitted for approval.  Type 95-5 shall be the minimum standard. 

 
9. Lead and antimony-based solders shall not be used for potable water systems.  

Brazing and silver solders are acceptable.  
 

F. Where copper piping joins steel piping, approved bronze adapters shall be used. 
 

G. Prohibited Connections:  No direct weld, soldered, or brazed connections, without unions or 
flanges, shall be made to valves, strainers, apparatus, or related equipment.  Right and left 
couplings, long threads, or caulking of pipe threads or gasket joints will not be permitted. 

 
3.07. HANGERS INSTALLATION REQUIREMENTS 
 

A. General:  All hangers shall be of an approved type arranged to maintain the required grading 
and pitching of lines to prevent vibration and to provide for expansion and contraction.  
Provide protection saddles between hangers and insulation on heating water insulated pipe.  
Saddles shall be Grinnells Figure 173/273 or approved equal.  Provide approved spacers 
between saddles and pipe where flexible insulation is specified.  Provide insulation 
protection shields for insulated piping without saddles.  Shield shall be Grinnell Figure 167 
or as approved equal. 

 
B. Spacing:  Regardless of spacing, hangers shall be provided at or near all changes in direction, 

both vertical and horizontal, for all piping.  For cast iron soil pipe, one hanger shall be placed 
at each hub or bell. 

 
C. Vertical Lines:  Shall be supported at their bases, using either a suitable hanger placed in a 

horizontal line near the riser, or a base type fitting set on a pedestal, foundation or support.  
All vertical lines extending through more than one floor level shall be supported at each floor 
with a riser clamp.  Riser clamp shall be Grinnell Co.'s Figure 261, or approved equal.  All 
vertical drops to pump suction elbows shall be supported by floor posts. 

 
D. Racks and Brackets:  All horizontal piping on vertical walls shall be properly supported by 

suitable racks securely anchored into the wall construction.  Where not practical to obtain 
ceiling anchorage, all piping near walls shall be supported by approved brackets securely 
anchored into the wall construction.  Washer plates (Fib. 60, 60L) and other miscellaneous 
attachments, fasteners, etc., shall be Grinnell or as approved equal.  All exterior hanger and 
bracket systems in their entirety shall be galvanized. 

 
E. Pipe Hangers and supports shall be attached to the panel point at the top chord of bar joist or 

at a location approved by the structural engineer. 
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F. Select hangers and components for loads imposed.  Secure rods with double nuts. 
 

G. Support of horizontal piping shall allow for vertical adjustment after installation of piping. 
 

H. Support overhead piping with clevis hangers.  
 

I. Do not support all parallel piping from the same joist.  Stagger all supports in accordance 
with the structural engineer's recommendations.  

 
J. Install guides on piping adjoining expansion fittings and loops. 

 
K. Attach guides to pipe and secure to building structure. 

 
L. Install anchors at locations to prevent stresses from exceeding those permitted by 

ASME B31.9 and to prevent transfer of loading and stresses to connected equipment. 
 

M. Fabricate and install steel anchors by welding steel shapes, plates, and bars to piping and to 
structure.  Comply with ASME B31.9 and AWS D1.1. 

 
N. Construct concrete anchors of poured-in-place concrete of dimensions indicated and include 

embedded fasteners. 
 

O. Install pipe anchors according to expansion fitting manufacturer's written instructions if 
expansion fittings are indicated. 

 
P. Use grout to form flat bearing surfaces for expansion fittings, guides, and anchors installed 

on or in concrete. 
 

Q. Refer to structural documents for appropriate connection/attachment materials to building. 
 
3.08. AIR VENTING INSTALLATION 
 

A. The top of each hydronic water supply and return piping and other points as indicated or 
where necessary for the removal of air from the system or equipment, shall be vented using 
an approved type of manual air vent. 

 
B. In addition to manual air vents at high points of system, each item of water heat transfer 

equipment shall be manually vented using an approved type manual air vent.  All air vents 
shall be accessible. 

 
3.09. EXPANSION LOOPS AND SWING CONNECTION INSTALLATION REQUIREMENTS  
 

A. Install expansion fittings according to manufacturer's written instructions. 
 

B. Install expansion fittings in sizes matching pipe size in which they are installed. 
 

C. Align expansion fittings to avoid end-loading and torsional stress. 
 

D. Install pipe bends and loops cold-sprung in tension or compression as required to partly 
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absorb tension or compression produced during anticipated change in temperature. 
 

E. Attach pipe bends and loops to anchors. 
 

1. Steel Anchors:  Attach by welding.  Comply with ASME B31.9 and ASME Boiler 
and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications." 
 

2. Concrete Anchors:  Attach by fasteners.  Follow fastener manufacturer's written 
instructions. 

 
F. Connect risers and branch connections to mains with at least five pipe fittings, including tee 

in main. 
 

G. Connect risers and branch connections to terminal units with at least four pipe fittings, 
including tee in riser. 

 
H. Connect mains and branch connections to terminal units with at least four pipe fittings, 

including tee in main. 
 
3.10. PIPING  IDENTIFICATION INSTALLATION 
 

A. All piping shall be identified with painted background marked with the name of the service 
with arrows to indicate flow direction.  Color code and system identification shall comply 
with ANSI Standards and piping identification system shall comply with ASME A13.1-81., 
scheme for the identification of piping systems and ASHRAE Fundamentals Handbook, 
latest edition. 

 
B. Markings shall be plain block letters, stenciled on pipes,  and shall be located near each 

branch connection, near each valve, and at least every 10 feet on straight runs of pipe.  
Where pipes are adjacent to each other, markings shall be neatly lined up.  All markings shall 
be located in such manner as to be easily legible from the floor.  Pipe identification schedule 
shall be as follows: 

 
 
OUTSIDE DIAMETER OF PIPE 
OR COVERING (INCHES) 

LENGTH OF COLOR 
FIELD (INCHES) 

SIZE OF LETTERS 
(INCHES) 

 
 ½  to 1  ¼   8 ½   
 
 1-½  to 2 8 ¾  
 
2  ½  to 6 12 1 ¼  
 
8 to 10 24 2 ½   
 
Over 10  32 3  ½   

 
3.11. VALVE IDENTIFICATION REQUIREMENTS 
 

A. All valves shall be tagged with a numbered tag. 
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B. The tags shall be made of 1-inch diameter brass tags fastened to the valve by means of brass 
chains.  Numbers shall agree with valve numbers on diagrammatic herein before specified. 

 
C. Provide a minimum of six (6) valve charts with valve numbers indicating valve type, size, 

manufacturer and service. 
 

D. Additional valve charts shall be mounted behind glazed wooden frames and be hung in each 
mechanical equipment room including each air handling unit mechanical equipment room.  
Additional copies shall be provided in each copy of the O&M manuals. 
 

3.12. CLEANING PIPING AND EQUIPMENT 
 

A. All heating water, HVAC, pumped condensate systems shall be cleaned by filling with a 
solution of one (1) pound of trisodium phosphate to each 50 gallons of water and circulating 
this solution for a period of six (6) hours during which time the system shall reach operating 
temperature.  The systems shall then be flushed with fresh water and refilled with antifreeze 
solution and purged of all air. 

 
B. All chilled water, heating water, HVAC, pumped condensate piping system shall be flushed 

clean with fresh water.  See Division 22 Sections, Plumbing Fixtures and Plumbing 
Equipment for domestic potable water cleaning and sterilization.  Hydronic systems shall be 
filled with 25 percent by volume antifreeze.  

 
C. Any equipment, such as coils that have small tubing, shall be bypassed to prevent deposition 

of debris from the piping.  Water balancing shall not be scheduled until the completion of  
the cleaning and treatment process. 

 
D. All strainers shall be inspected and cleaned prior to testing and balancing.  In addition, prior 

to substantial completion, contractor must inspect and clean all strainers. 
 
 END OF SECTION 
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SECTION 230548 
 

VIBRATION CONTROLS FOR HVAC, PLUMBING AND FIRE PROTECTION    EQUIPMENT 
 
PART 1   RELATED DOCUMENTS 
 
1.01 GENERAL 
 

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions 
and Division 0I Specification Sections apply to work of this section. 

 
B. All work under this section shall also be subject to the requirements of Division 23 Section, 

Common Work Results for HVAC. 
 

1.02 SUMMARY 
 

A. Provide all labor and materials necessary to furnish and install vibration control systems on this 
project as herein specified and/or shown on the drawings. 

 
B. Mount all mechanical equipment on suitable vibration isolators so as to prevent transmission of  

vibration into or through the building structure.  Isolators shall be as manufactured by Mason 
Industries, Inc., Korfund, Inc., Amber Booth, or approved equal, and shall be selected by the 
isolator manufacturer for each item of equipment in accordance with requirements hereinafter 
specified. 

 
C. The equipment manufacturer shall supply all pump and motor bases, fan and motor bases, 

cradles, isolation pipe/duct hangers, spring and/or neoprene isolators, neoprene pads, flexible 
connectors, etc. as a coordinated package by a single manufacturer. 

 
D. Select isolators for uniform static deflections according to distribution of weight; and for not less 

than the indicated isolation efficiency with the lowest rotational speed of equipment as the 
disturbing frequency. 

 
E. Isolators and bases shall be stable during stopping and starting of equipment without transverse 

or eccentric movement of equipment, and shall be designed to resist horizontal forces of 
equipment which may operate unbalanced. 

 
F. In general, select isolators on the basis of criteria as specified in the ASHRAE  Applications 

Handbook, Latest Edition. 
 
1.03 SUBMITTALS 
 

A. Shop Drawings: Indicate inertia bases and locate vibration isolators, with static and dynamic load 
on each. 

 
B. Product Data: Provide schedule of vibration isolator type with location and load on each. 

 
C. Manufacturer’s Installation Instructions: Indicate special procedures and setting dimensions. 
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D. Manufacturer’s Certificate: Certify that isolators are properly installed and adjusted to meet or 
exceed specified requirements. 

 
1.04 PROJECT RECORD DOCUMENTS 
 

A. Record actual locations of hangers including attachment points. 
 
1.05 ALTERNATES 
 

A. Refer to Division 01 Section, Alternates - Alternates for description of work under this section 
affected by alternates. 

 
PART 2   PRODUCTS 
 
2.01 MANUFACTURER 
 

A. Isolators shall be the equivalent of the following types by Mason Industries, Inc., Korfund, Inc. 
or approved equal. 

 
2.02 CORROSION PROTECTION FOR STEEL PARTS 
 

A. Where steel parts are exposed to weather or humid environments provide hot-dipped galvanized 
coating of at least 2 ounces of zinc per square foot of surface.  Coat springs with neoprene. 

 
2.03 SPRING MOUNTS AND SOUND PADS 
 

A. Provide all spring mounts with leveling devices, minimum .25 inch thick neoprene sound pads, 
and zinc chromate plated hardware. 

 
B. All sound pads shall be size for minimum deflection of .05 inch; meet requirements for neoprene 

pad isolators. 
 
2.04 SPRINGS 
 

A. All springs shall have minimum horizontal stiffness equal to 75 percent vertical stiffness, with 
working deflection between .3 and .6 of maximum deflection. 

 
2.05 SUSPENSION ISOLATORS 
 

A. General:  Provide hangers with suspension isolators encased in open steel brackets.  Isolate 
hanger rods from isolator steel brackets with neoprene-lined opening. 

 
B. Suspension Neoprene Isolators:  Provide double-deflection elements with minimum 3/8 inch 

deflection.   
 

C. Suspension Spring Isolators:  Vibration hangers shall contain a steel spring and 0.3" deflection 
neoprene element in series.  The neoprene element shall be molded with a rod isolation bushing 
that passes through the hanger box.  Spring diameters and hanger box lower hole sizes shall be 
large enough to permit the hanger rod to swing thru a 30o arc before contacting the hole and short 
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circuiting the spring.  Springs shall have a minimum additional travel to solid equal to 50% of the 
rated deflection.  Submittals shall include a scale drawing of the hanger showing the 30o 
capability.  Hangers shall be type 30N. 

 
D. Precompressed Suspension Spring Isolators:  Vibration hangers shall be as described in "C" 

above, but they shall be precompressed to the rated deflection so as to keep the piping or 
equipment at a fixed elevation during installation.  The hangers shall be designed with a release 
mechanism to free the spring after the installation is complete and the hanger is subjected to its 
full load.  Deflection shall be clearly indicated by means of a scale.  Submittals shall include a 
scale drawing of the hanger showing the 30o capability.  Hangers shall be type PC30N. 

 
2.06 FLEXIBLE CONNECTORS FOR PIPING 
 

A. General:  Straight or elbow flexible connectors rated for temperatures, pressures, and fluids to be 
conveyed.  Provide flexible connectors with the strength 4 times operating pressure at highest 
system operating temperature.  Provide elbow flexible connectors with a permanently set angle. 

 
B. Elastomeric Flexible Connectors:  Flexible neoprene connectors shall be manufactured of 

multiple plys of nylon tire cord fabric and neoprene both molded and cured in hydraulic rubber 
presses.  No steel wire or rings shall be used as pressure reinforcement.  Straight connectors shall 
have two spheres.  Connectors up to and including 1 ½ " diameter may have threaded ends.  
Connectors 2" and larger shall be manufactured with floating galvanized flanges recessed to lock 
the connector's raised face neoprene flanges.  Hoses shall be installed on the equipment side of 
the shut-off valves.  Connectors shall be rated a minimum of 150 psi at 220oF.  Flanged 
equipment shall be directly connected to neoprene elbows in the size range 2 ½ " through 12" if 
the piping makes a 90o turn at the equipment.  All straight through connections shall be made 
with twin-spheres properly pre-extended as recommended by the manufacturer to prevent 
additional elongation under pressure.  12" and larger sizes operating above 100 psi shall employ 
control cables with end fittings isolated by means of ½ " thick bridge bearing neoprene washer 
bushings designed for a maximum of 1000 psi. 

 
Submittals shall include two test reports by independent consultants showing minimum 
reductions of 20 DB in vibration accelerations and 10 DB in sound pressure levels at typical 
blade passage frequencies. 

 
Elbows shall be Mason-Flex type MFNEC, straight connectors Mason-Flex type MFTFU or 
MFTNC, and control cable assemblies type ACC. 

 
C. Metal Flexible Connectors:  Fabricated of Grade E phosphor bronze, monel or corrugated 

stainless steel tube covered with comparable bronze or stainless steel braid restraining and 
pressure cover.  Sizes 3" and larger shall be flanged.  Sizes 2 ½ " and smaller shall have male 
nipples.  Lengths shall be as indicated: 

 
 
Nominal Diameter 
(Inches) 

Length (Inches) 

 
½  " 12" 
 
3/4" 12" 
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1 ½ " 12" 
 
1 ½  " 12" 
 
2" 12" 
 
2 ½ " 12" 
 
3" 18" 
 
4" 18" 
 
5" 24" 
 
6" 24" 
 
8" 24" 
 
10" 24" 
 
12" 36" 
 
14" 36" 
 
16" 36" 

 
Hoses shall be installed on the equipment side of the shut-off valves horizontally and parallel to 
the equipment shafts wherever possible.  Hoses shall be type BSS. 

 
PART 3  EXECUTION 
 
3.01 GENERAL PROVISIONS 
 

A. Install vibration-and-noise isolation materials and equipment as indicated and in accordance with 
machinery manufacturer's instructions. 

 
B. Where neoprene elements of vibration isolator may be subjected to high pipe temperatures above 

160oF, provide metal heat shields or thermal isolators. 
 

C. A minimum of 4" thick reinforced concrete housekeeping pads shall be provided under all floor 
mounted equipment.  Rest subbases on structural floor and reinforce with steel rods 
interconnected with floor reinforcing bars by tie bars hooked at both ends.  Provide at least one 
(1) inch clearance between subbases and inertia bases, steel bases, and steel saddles with 
machinery in operation. 

 
D. All vibration isolators exposed to weather or humid environment shall be hot dipped galvanized 

with springs coated with neoprene in accordance with paragraph hereinbefore described. 
 

E. Concrete inertia bases shall be a minimum of two (2) times the weight supported.  Clearance 
between the underside of the inertia base and the housekeeping pad below shall not be less than 1 
inch.  Concrete shall be 3000 psi.  Install inertia bases in accordance with the recommendations 
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of the machinery manufacturer and the inertia base manufacturer. 
 

F. Anchor Bolts and Grout:  Secure machinery to foundations and inertia bases with anchor bolts.  
Grout equipment with baseplates, the full area under baseplates with premixed non-shrinking 
grout.  After grout has set, remove wedges, shims, and jack bolts and fill spaces with grout. 

 
G. Common Machinery Foundations:  Mount electrical motors  on the same foundations as driven 

machinery.  Support piping connections, strainers, valves, and risers on the same foundation as 
the pumps. 

 
H. Vertical Stops:  For machinery affected by wind pressure or having an operational weight 

different from installed weight, provide resilient vertical limit stops which prevent spring 
extension when weight is removed.  Provide vertical stops for machinery containing liquid, such 
as water chillers, evaporative coolers, boilers, and cooling towers.  Spring isolated or protected 
spring isolated machinery must rock and move freely within limits of stops or seismic restraint 
devices. 

 
I. Machinery:  Provide vibration isolators, flexible connectors and seismic snubbers in accordance 

with manufacturer's recommendations.  Machinery with spring isolators or protected spring 
isolators shall rock or move freely within limits of stops or seismic snubber restraints. 

 
J. Stability:  Isolators shall be stable during starting and stopping of machinery without traverse and 

eccentric movement of machinery that would damage or adversely affect the machinery or 
attachments. 

 
K. Lateral Motion:  The installed vibration isolation systems for each piece of floor or ceiling 

mounted machinery shall have a maximum lateral motion under machinery start up and shut 
down conditions of not more than ¼ -inch.  Restrain motions in excess by approved spring 
mountings. 

 
L. Unbalanced Machinery:  Provide foundation suspension systems specifically designed to resist 

horizontal forces for machinery with large unbalanced horizontal forces.  Vibration isolator 
systems shall conform to the machinery manufacturer's recommendations. 

 
M. Nonrotating Machinery:  Mount nonrotating machinery in systems which includes rotating or 

vibrating machinery on isolators having the same deflection as the hangers and supports for the 
pipe connected to. 

 
N. Vibration isolation ceiling hangers shall be installed so that the hanger rods do not touch the 

sides of the isolator housing, thereby seriously degrading the vibration isolation performance.  
Vibration isolation ceiling hangers shall be located so that the hanger housing may rotate 360o 
without touching any object. 

 
O. Electrical Connections:  Provide flexible conduit or multiple conductor cable connections for 

machinery with sufficient extra length to permit 2 inch minimum displacement in any direction 
without damage. 

 
P. Systems Not To Be Vibration Isolated:  Do not provide vibration isolation for electrical raceways 

and conduits or for fire protection, storm, sanitary, and domestic water piping systems which do 
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not include pumps or other vibrating, rotating, or pulsating equipment including control and 
pressure reducing valves. 

 
Q. Install in accordance with manufacturer’s instructions. 

 
R. Install isolation for motor driven equipment. 

 
S. Bases: 

 
1. Set steel bases for one inch (25mm) clearance between housekeeping pad and base. 
2. Set concrete inertia bases for 2 inch (50mm) clearance between housekeeping pad and 

base. 
3. Adjust equipment level. 

 
T. Install spring hangers without binding. 

 
U. On closed spring isolators, adjust so side stabilizers are clear under normal operating conditions. 

 
V. Prior to making piping connections to equipment with operating weights substantially different 

from installed weights, block up equipment with temporary shims to final height. When full load 
is applied, adjust isolators to load to allow shim removal. 

 
W. Connect wiring to isolated equipment with flexible hanging loop. 

 
3.02 ISOLATION FOR SPECIFIC EQUIPMENT 
 

A. The vibration isolator manufacture shall provide isolators for all pieces of equipment provided 
for the job.  Isolator shall be selected by the isolator manufacturer on the basis of criteria as 
specified in the ASHRAE  Applications Handbook, latest edition, unless a more stringent 
requirement is indicated on the drawings. 

 
B. Fans: 

 
1. Fans up to 22" wheel diameter shall be mounted stable steel springs in series with ribbed 

neoprene pads selected for not less than 1.5" static deflection (Mason Industries Type SLF 
or equivalent). 

 
2. Fans with wheel diameters 24" and greater shall be mounted on unhoused stable steel 

springs in series with ribbed neoprene pads and structural rails selected for not less than 
2.5" static deflection (Mason Industries Type SLF or equivalent and structural rails Type 
ICS with thrust restraint provisions) and rails shall be Type ICS. 

 
3. All fans suspended from the ceiling, joists or roof structure, including outside air fans, 

return fans, relief air, ventilation fans, and exhaust fans, shall be suspended using hangers 
incorporating steel springs in series with neoprene, selected for not less than 3.5" static 
deflection under full load (Mason Industries Type 30N or equivalent). 

 
C. All horizontal unit heaters shall be suspended using hangers incorporating steel springs in series 

with neoprene selected for not less than 1" static deflection under full load (Mason Industries 
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Type 30N or equivalent). 
 
D. Ductless Units:  Indoor ductless units shall be supported with rubber grommet type suspension 

isolators.  Outdoor ductless units shall be supported on ribbed neoprene pads resting on roof 
curbs (roof application) or concrete pad as indicated on Contract Drawings. 

 
3.03 MANUFACTURER’S FIELD SERVICES 
 

A. Inspect isolated equipment after installation and submit report.  Include static deflections. 
 
 END OF SECTION 
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SECTION 230593 
 

TESTING, ADJUSTING, AND BALANCING FOR HVAC AND PLUMBING 
 
PART 1. GENERAL 
 
1.01. GENERAL 
 

A. This section covers performance testing, adjusting and balancing of heating, ventilating, 
air conditioning and domestic re-circulating systems as specified in Division 23 Section, 
Heating, Ventilating, and Air Conditioning Equipment and in Division 22 Section, 
Plumbing Fixtures and Plumbing Equipment. 

 
B. For Common Work Results of HVAC, See Division 23.  See Division 01 for General 

Requirements. 
 

C. The mechanical contractor shall select and employ an impartial, independent balancing 
agency to provide testing and balancing services for the heating, ventilating and air 
conditioning (HVAC) systems and other specified systems of this project. 

 
D. The work included in this section consists of furnishing labor, instruments, and tools 

required in testing, adjusting and balancing the HVAC and plumbing systems, as 
described in these specifications or shown on accompanying drawings.  Services shall 
include checking equipment performance, taking the specified measurements, and 
recording and reporting the results. 

 
E. The items requiring testing, adjusting, and balancing include, but are not limited to, the 

following: 
 

Air Systems: 
Coils (Air Temperatures & Static Pressure Drops) 
Diffusers, Registers and Grilles 
Ductless Split System Units (Indoors and Outdoor units) 
Exhaust Fans 
Return Fans 
Supply Fan AHU 
Unit Heaters 
Ventilation Fans 
Zone Branch and Main Ducts 
 
Hydronic Systems: 
Coils  
Condensate Pumps 
Domestic Re-circulating Systems and Water Heater 
Elevator Pit Sump Pump 
In-line Pumps 
System Mains and Branches 
Thermostatic Mixing Valves 
Unit Heaters 
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In addition, any existing fans, equipment or air devices specified to be re-used under this 
project shall be tested and balanced, similar to new fans, equipment, or air devices. 

 
1.02. EXAMINATION 
 

A. Verify that systems are complete and operable before commencing work.  Ensure the 
following conditions: 

 
1. Systems are started and operating in a safe and normal condition. 

 
2. Temperature control systems are installed complete and operable. 

 
3. Proper thermal overload protection is in place for electrical equipment. 

 
4. Final filters are clean and in place.  If required, install temporary media in 

addition to final filters. 
 

5. Duct systems are clean of debris. 
 

6. Fans are rotating correctly. 
 

7. Fire dampers and volume dampers are in place and open. 
 

8. Air coil fins are cleaned and combed. 
 

9. Access doors are closed and duct end caps are in place. 
 

10. Air outlets are installed and connected. 
 

11. Duct system leakage is minimized. 
 

12. Hydronic systems are flushed, filled, and vented. 
 

13. Pumps are rotating correctly. 
 

14. Proper strainer baskets are clean and in place. 
 

15. Service and balance valves are open. 
 

B. Submit field reports. Report defects and deficiencies noted during performance of 
services which prevent system balance. 

 
C. Beginning of work means acceptance of exiting conditions. 

 
1.03. QUALIFICATIONS OF THE BALANCE AGENCY 
 

A. The balancing agency shall be a member of the Associated Air Balance Council (AABC) 
and have an engineer certified by the National Examining Board. 

 
B. The certified test and balance engineer shall be responsible for supervision and 
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certification for the total work herein specified. 
 

C. All final reports shall be signed and officially stamped by the certified test and balance 
engineer. 

 
1.04. PRE-BALANCING CONFERENCE 
 

A. Convene a conference one week prior to commencing work of this Section with all 
appropriate individuals. 

 
1.05. STANDARDS 
 

A. The balancing agency shall perform the services specified herein in accordance with the 
Associated Air Balance Council’s National Standards, including revisions, to the date of 
the contract. 

 
B. All terms in this specification shall have their meaning defined as stated in the National 

Standards. 
 

C. ADC:  Test Code for grills, registers, and diffusers. 
 

D. ASHRAE III:   Practice for measurement, testing, adjusting and balancing of building 
heating, ventilation, air conditioning, and refrigeration systems. 

 
E. NEBB:   Procedure standards for testing, adjusting, and balancing of environmental 

systems. 
 

F. SMACNA:    HVAC systems testing, adjusting, and balancing. 
 
G. AABC:   Associated Air Balance Council 

 
1.06. COORDINATION 
 

A. It will be necessary for the balancing agency to perform its services in close coordination 
with the mechanical contractor. 
 

B. The plans and specifications have indicated meters, valves, dampers, and other devices 
for the purpose of adjusting the system to obtain optimum operating conditions.  It will be 
the responsibility of the mechanical contractor to install these devices in a manner that 
will leave them accessible and readily adjustable.  The balancing agency shall provide 
guidance if there is a questionable arrangement of a control or balancing device. 

 
C. The general contractor, mechanical contractor, temperature control contractor and 

suppliers of the HVAC equipment shall all cooperate with the balancing agency to 
provide all necessary data on the design and proper application of the system 
components. 

 
D. For heat pumps, the manufacturer's start-up agency and Test and Balance Engineer shall 

assist each other with obtaining proper flow rates and refrigerant pressures. 
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1.07. INSTALLATION TOLERANCE 
 

A. Unless otherwise indicated, all air devices shall be adjusted to within plus or minus 10 
percent of design.  All fans shall be adjusted to within plus or minus 5 percent of design. 
All pumps and Hydronic equipment shall be adjusted to within plus or minus 5 percent of 
design. 

 
1.08. RESPONSIBILITIES OF THE MECHANICAL CONTRACTOR 
 

A. The mechanical contractor shall sufficiently complete the installation and start all HVAC 
systems to insure they are working properly and shall perform all other items as described 
hereinafter to assist the balancing agency in performing the testing and balancing of the 
HVAC system. 

 
B. Record equipment manufacturer's standard start-up information and submit to Engineer 

for review. Testing and balancing work shall not commence on any equipment until start-
up reports have been completed, reviewed by Engineer, and forwarded to Testing and 
Balancing Agency. 

 
C. Air Distribution Systems 

 
1. Verify installation for conformity to design. 
 
2. Terminate all supply, return, outside air, exhaust air,  relief air, ventilation air 

ducts, and pressure test them for leakage.  Test pressure and leakage rate shall be 
as specified in Division 23 Section, HVAC Air Distribution System under 
Leakage Tests.  Pressure testing shall be performed by mechanical contractor and 
witnessed by Test and Balance Engineer. 

 
3. Ensure that all volume dampers, fire dampers, and smoke damper are properly 

located and functional.  Dampers serving requirements of minimum and 
maximum outside - return - relief, and exhaust air shall provide tight closure and 
full opening, with a smooth and free operation. 

 
4. Verify that all supply - return - exhaust and transfer grilles; registers, and 

diffusers are installed and operational. 
 

5. Ensure that air-handling systems, units, and associated apparatus, such as heating 
and cooling coils, filter sections, access doors, etc., are blanked and/or sealed to 
eliminate excessive bypass or leakage of air. 

 
6. Ensure that all fans are operating and free of vibration.  All fans and drives shall 

be checked for proper fan rotation and belt tension.  Overload protection shall be 
of proper size and rating.  A record of motor current and voltage shall be made to 
verify that the motors do not exceed nameplate rating.  Record thermal overload 
ratings for all motors  in the Test and Balance Report. 

 
7. Make any necessary changes to the sheaves, belts, and dampers, as required by 

the balancing agency, at no additional cost to the owner. 
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8. Install clean filters. 
 

9. For heat pumps, provide refrigerant suction and discharge pressure to Test and 
Balance Engineer for inclusion in the final TAB Report. 

 
D. Water Circulating Systems 

 
1. Verify installation for conformity to design. 

 
2. Check all pumps to verify pump alignment and rotation. 

 
3. Ensure that systems are clean, with the proper strainer screens installed for 

normal operation. 
 

4. Check all pump motors for current and voltage, to ensure that motors do not 
exceed nameplate rating. 

 
5. Provide thermal overload protection of proper size and rating.  Record thermal 

overload ratings for all motors.  Insert data in Test and Balance Report. 
 

6. Ensure that all water circulating systems shall be full and free of air; that 
expansion tanks are set for proper water level; and that all air vents were installed 
at high points of systems and are operating. 

 
1.09. RESPONSIBILITIES OF THE TEMPERATURE CONTROL CONTRACTOR 
 

A. The temperature control contractor shall complete the installation of the temperature 
control system, and operate and test all control systems to ensure they are functioning 
properly as designed.  The temperature control contractor shall assist the balancing 
agency in testing and balancing the HVAC systems, as described hereinafter. 

 
1. Verify that all control components are installed in accordance with project 

requirements and are functional, including all electrical interlocks, damper 
sequences, air and water reset, freeze stats and duct smoke detectors.   

 
2. Verify that all controlling instruments are calibrated and set for design operating 

conditions. 
 

3. Calibrate temperature sensors after installation, and before the temperature 
sensors control verification tests are performed.  The balancing agency shall 
prove the accuracy of final settings by taking temperature readings.  The readings 
shall be in a typical conditional space for each separately controlled zone. 

 
4. The temperature control contractor shall allow sufficient time in the project to 

provide assistance and instruction to the balancing agency in the proper use and 
setting of control components such as, but not limited to, computers, static 
pressure controllers, or any other device that may need set points changed so that 
the testing and balancing work can be performed. 

 
B. All control sequences, software, equipment, and components shall be started-up by a 
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qualified technician.  Start-up report shall be submitted to Engineer prior to the 
commencement of testing and balancing work. Testing and balancing shall not 
commence until start-up reports are completed, reviewed by Engineer and forwarded to 
Testing and Balancing Agency. 

 
1.10. NOTIFICATION FOR TESTING AND BALANCING WORK TO BEGIN 
 

A. The mechanical contractor shall notify the balancing agency in writing when all heating, 
ventilating, and air conditioning systems are complete and ready for testing and 
balancing.  The mechanical contractor shall attest that he has completed all items as 
herein described.  
 

B. The following must be completed prior to start of system balancing: 
 

1. All duct work and associated grilles/registers/diffusers installed and completed. 
 

2. Piping systems completed, flushed and filled. 
 

3. Equipment properly started by qualified personnel or start-up technicians. 
 

4. Ceiling tiles installed. 
 

5. Automation system (temperature controls) installed and completed for both air 
and water systems. 

 
6. All equipment controlled in automatic (“Auto”) mode. 

 
7. Access granted to the balancing contractor to the automation/controls system 

provided. 
 
1.11. DEFICIENCIES 
 

A. Any deficiencies in the installation or performance of a system or component observed 
by the TAB agency shall be brought to the attention of the appropriate responsible 
person. 

 
B. The work necessary to correct items on the deficiency listing shall be performed and 

verified by the affected Contractor before the TAB Agency returns to retest.  Unresolved 
deficiencies shall be noted in the final report. 

 
1.12. ADJUSTING  
 

A. Ensure recorded data represents actual measured observed conditions. 
 

B. Permanently mark settings of valves, dampers, and other adjustment devices allowing 
settings to be restored. Set and lock memory stops. 

 
C. After adjustment, take measurements to verify balance has not been disrupted or that such 

disruption has been rectified. 
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D. Leave systems in proper working order, replacing belt guards, closing access doors, 
closing doors to electrical switch boxes, and restoring all sensors to specified settings. 
 

E. At final inspection, recheck random selections of data recorded in report. Recheck points 
or areas as selected and witnessed by the Owner. 

 
F. Check and adjust systems approximately six months after final acceptance and submit 

report. 
 
G. Permanently mark the locations of all duct traverses on the outside duct insulation. 

 
1.13. ALTERNATES 
 

A. Refer to Division 01 Section, Alternates for description of work under this section 
affected by alternates. 
 

1.14. GENERAL COMMISSIONING REQUIREMENTS 
 
A. Refer to Division 01 Section, “General Commissioning” for description of work under 

this Division affected by General Commissioning. 
 
PART 2. PRODUCTS (NOT APPLICABLE) 
 
PART 3. EXECUTION 
 
3.01. GENERAL 
 

A. Perform all testing and balancing in complete accordance with AABC National Standards 
for Field Measurements and Instrumentation. 

 
B. Furnish all test instruments and equipment.  All instruments must have been calibrated 

within six (6) months prior to use and shall be checked for accuracy prior to and during 
the work. 

 
C. Review all systems designs and equipment, manufacturers’ data, and be completely 

familiar with the work before proceeding. 
 

D. Report all malfunctions or deficiencies to the contractor so that corrective action can be 
taken.  Test and Balance Report shall not be submitted for review until all malfunctions 
or deficiencies are corrected.  Repeat tests where required until design conditions are 
achieved. 
 

E. Where systems or equipment cannot be balanced or adjusted to design conditions, 
determine the cause and submit a complete report to the Engineer. 

 
F. Retest or rebalance the system as required during the warranty period. 

 
G. Test and balance all systems under adequate load condition.  If, in the opinion of the 

Engineer, there is insufficient load to properly test and balance the systems, perform 
sufficient preliminary balancing and adjustment to permit operation of the systems until 
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such time as final testing and balancing can be done.  Provide in writing the future date 
when systems shall be tested under sufficient load. 

 
H. At project completion provide a complete set of ½ scale drawings indicating the locations 

of all duct traverses. 
 
3.02. EXAMINATION 

 
A. Examine the Contract Documents to become familiar with Project requirements and to 

discover conditions in systems’ designs that may preclude proper TAB of systems and 
equipment. 
 

B. Examine systems for installed balancing devices, such as test ports, gage cocks, 
thermometer wells, flow-control devices, balancing valves and fittings, and manual 
volume dampers.  Verify that locations of these balancing devices are accessible. 

 
C. Examine the approved submittals for HVAC systems and equipment. 

 
D. Examine design data including HVAC system descriptions, statements of design 

assumptions for environmental conditions and systems’ output, and statements of 
philosophies and assumptions about HVAC system and equipment controls. 

 
E. Examine ceiling plenums used for supply, return, or relief air to verify that they meet the 

leakage class of connected ducts and are properly separated from adjacent areas.  Verify 
that penetrations in plenum walls are sealed and fire-stopped if required. 

 
F. Examine equipment performance data including fan and pump curves. 

 
1. Relate performance data to Project conditions and requirements, including 

system effects that can create undesired or unpredicted conditions that cause 
reduced capacities in all or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC 
equipment when installed under conditions different from the conditions used to 
rate equipment performance.  To calculate system effects for air systems, use 
tables and charts found in AMCA 201, “Fans and Systems,” or in SMACNA’s 
“HVAC Systems – Duct Design”.  Compare results with the design data and 
installed conditions. 

 
G. Examine system and equipment installations and verify that field quality-control testing, 

cleaning and adjusting specified in individual Sections have been performed. 
 
H. Examine test reports specified in individual system and equipment Sections. 

 
I. Examine HVAC equipment and filters and verify that bearings are greased, belts are 

aligned and tight, and equipment with functioning controls is ready for operation. 
 

J. Examine terminal units, and verify that they are accessible and their controls are 
connected and functioning. 

 
K. Examine strainers.  Verify that startup screens are replaced by permanent screens and 
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indicated perforations. 
 

L. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 
 

M. Examine system pumps to ensure absence of entrained air in the suction piping. 
 

N. Examine operating safety interlocks and controls on HVAC equipment. 
 

O. Report deficiencies discovered before and during performance of TAB procedures.  
Observe and record system reactions to changes in conditions.  Record default set points 
if different from indicated values. 
 

3.03. AIR SYSTEM PROCEDURES 
 

A. The balancing agency shall perform the following testing and balancing functions in 
accordance with the Associated Air Balance Council's National Standards: 

 
1. Fan Speeds - Test and adjust fan RPM to achieve design CFM requirements. 

 
2. Current and Voltage - Measure and record motor current and voltage. Check and 

record thermal overload ratings for all motors. 
 

3. Pitot-Tube Traverse - Perform a Pitot-tube traverse of main supply, return and 
exhaust ducts to obtain total CFM.  If a Pitot-tube traverse is not practical, the 
summation of the outlets or inlets may be used.  An explanation why a traverse 
was not made must appear on the appropriate data sheet. 

 
4. Outside Air - Test and adjust system minimum outside air by Pitot-tube traverse.  

If a Pitot-tube traverse is not practical, the percentage of outside air may be 
determined by calculations from the return air, outside air, and mixed air 
temperatures.  Make allowances for heat of compression and motor heat where 
applicable. 

 
5. Static Pressure - Test and record system static pressures, including suction and 

discharge static pressure of each fan. Measure static air pressure conditions on air 
supply units, including filter and coil pressure drops, and total pressure across the 
fan. Make fan RPM allowances for 50 percent loading of filters. 

 
6. Air Temperature - Take wet-bulb and dry-bulb air temperatures on the entering 

and leaving side of each cooling coil.  Dry-bulb temperature shall be taken on the 
entering and leaving side of each heating coil. 

 
7. Zone Ducts - Adjust zone ducts to within design CFM requirements.  At least one 

zone balancing damper shall be completely open. 
 

8. Main Ducts - Adjust main ducts to within design CFM requirements and traverse 
for total CFM quantities. 
 

9. Branch Ducts - Adjust branch ducts to within design CFM requirements.  Multi-
diffuser branch ducts shall have at least one outlet or inlet volume damper 
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completely open. 
 

10. Tolerances - Test and balance each diffuser, grille, and register to within 10 
percent of design requirements.  Test and balance all fans to within 5 percent of 
design requirements. 

 
11. Identification - Identify the location and area of each grille, diffuser, register, and 

terminal box.  This information shall be recorded on air outlet data sheets. 
 

12. Description - Record the size, type, and manufacturer of each diffuser, grille, and 
register on air outlet data sheets. 

 
13. Minimizing Drafts - Adjust all diffusers, grilles, and registers to minimize drafts 

in all areas. 
 

14. Test and Balance Engineer shall witness and record all leakage testing of 
ductwork.  Leakage test data shall be included in final Test and Balance Reports. 

 
15. Where modulating dampers are provided, take measurements and balance at 

extreme conditions.  
 

16. Measure temperature conditions across outside air, return air, and exhaust 
dampers to check leakage. 

 
17. For heat pumps, assist start-up organization or manufacturer's representative with 

start-up.  Record air flow rates, and electrical characteristics prior to refrigerant 
pressure measurement and settings. 

 
18. For all equipment specified with condensate overflow safety switches/floats test 

operation of such device and record results.  Verify interlock with ATC system. 
 

3.04. WATER SYSTEM PROCEDURES 
 

A. The various water circulating systems shall be filled, purged of air, and put into operation 
before hydronic balancing by the mechanical contractor. 

 
B. The flow of water through all coils shall be adjusted by manipulating balancing valves 

until the rated pressure drop through the coil or metering device is obtained.  Perform 
balancing by measurement of temperature differential in conjunction with air balancing. 

 
C. The balancing agency shall perform the following testing and balancing functions in 

accordance with the AABC National Standards. 
 

D. All Hydronic equipment, domestic re-circulating pumps, and HVAC pumps shall be 
Tested and Balanced as described below: 

 
1. Water Treatment - Examine the water in the system and determine if the water 

has been treated and cleaned.  If it has not, request the mechanical contractor to 
clean and treat the water prior to TAB work 
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2. Strainers - Request that the mechanical contractor clean all strainers. 
 

3. Air Vents - Check all air vents at the high points of the water system and 
determine if they are installed and operating. 

 
4. Valves - Set all balancing valves to the full-open position for balancing.   

 
5. Pumps - Adjust all pumps and domestic hot water re-circulating water pumps to 

meet design GPM requirements.  Check pumps for proper operation.  Pumps 
shall be free of vibration and cavitation.  Measure and record operating current 
and voltage.  Check and record thermal overloads installed on all pumps.  Record 
in Test and Balance Report. 

 
6. Tolerances - Proceed to balance all coils, pumps, balance valves to within 5 

percent of design requirements. 
 

7. Marking - Mark all settings and record all data after completing the flow readings 
and coil adjustments. 

 
8. Where available pump capacity (due to diversity) is less than total flow 

requirements or individual system parts, full flow in one part may be simulated 
by temporary restriction of flow to other parts. 

 
9. Test and verify proper operation of oil sensors at elevator pit sump pump and 

report results. 
 

E. Coils: 
 

1. Tolerances - Test, adjust, and balance all hydronic coils within 5 percent of 
design requirements. 

 
2. Verification - Verify the type, location, final pressure drop and GPM of each coil.  

This information shall be recorded on coil data sheets. 
 
3.05. DOMESTIC HOT WATER RE-CIRCULATING SYSTEMS PROCEDURES 
 

A. The domestic hot water re-circulating system shall be tested and balanced as indicated on 
the contract documents including: 

 
1. Balance of circuit setters to design quantities indicated on contract documents. 

 
2. Balance of re-circulating pumps to meet design GPM requirements. 

 
B. Domestic Water Heaters/Generators: 

 
1. Verify that all domestic water heaters have been filled and started by others and 

are in operation.  Where heat pump water heaters are specified, test in electric 
only mode, heat pump mode, and simultaneous mode. 

 
2. Test and record outlet temperature of water heater at approximate design 
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recovery. 
 

3. Current and Voltage:  As applicable, test and record voltage and amperage, 
compare data with nameplate limits to ensure water heater elements or burners do 
not exceed nameplate data. 

 
4. Test discharge temperature and flow rate at all lavatory/hand sink mixing valves.  

Also measure time period for fixtures to obtain hot water. 
 
3.06. TESTING AND BALANCING OF EXISTING SYSTEMS 
 

A. The balancing agency shall perform testing and balancing of existing air handling, fan 
and pump systems to the extent indicated.  Existing air devices and terminals shall be re-
tested and balanced where effected by new ductwork modifications. 

 
B. Test and Balance Agency shall assist the mechanical contractor in selection of new 

sheaves and belts, if required.  Re-sheaving of existing air handling units or fans shall be 
done at no additional cost to owner.  Where required, new sheave and belt size 
calculations shall be forwarded to the Engineer for review and approval. 

 
C. The Test and Balance Agency shall perform air system procedures (here-in before 

specified) on the following existing systems. 
 

1. Existing Air Handling Unit #8 and Existing Exhaust Fan #8 
2. Existing Airflow Monitoring Station 
 

D. The Test and Balance Agency shall perform water system procedures (here-in before 
specified) on the following hydronic systems. 
 
1. Existing Air Handling Unit #8. 
2. Provide temperature measurements across all existing and new coils serving 

existing AHU#8.  
 
3.07. FIRE AND SMOKE TESTING PROCEDURES 
 

A. The TAB agency shall test fire/smoke damper to assure operation.  It shall verify that an 
access door has been installed for each fire and smoke damper.  For fire dampers, the 
TAB agency shall open the access door, disconnect the fusible link, and allow the damper 
to close.  Operation should be smooth and the damper must close completely.  The TAB 
agency shall then reset the damper.  For the smoke damper, the TAB agency shall open 
the access door, activate the damper, and observe operation.  The damper must close 
quickly and completely. The TAB agency shall then reset the damper and observe its 
complete opening.  Record results of tests within TAB report. 

 
3.08. LIFE SAFETY CONTROLS TESTING PROCEDURES 
 

A. The TAB agency shall test and record life safety control operation on the HVAC 
equipment.  It shall verify the installation of required smoke detectors in air handling 
equipment (AHE), and shall verify operation of the smoke detector by activating the 
smoke detector and observing air handler shutdown.  With the controls and alarm 
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contractors, the TAB agency shall verify the operation of interconnected systems such as 
the AHU smoke detector’s activation of the fire alarm system and the alarm system’s 
activation of the life safety control sequences. Record results of tests within TAB report. 

 
3.09. VERIFICATION OF TEMPERATURE CONTROL 
 

A. The balancing agency shall be assisted by the temperature control contractor in verifying 
the operation and calibration of all temperature control systems.  The following tests shall 
be conducted: 

 
1. Verify that all control components are installed in accordance with project 

requirements and are functional, including all electrical interlocks, damper 
sequences, air and water reset.    

 
2. Verify that all controlling instruments are calibrated and set for design operating 

conditions. 
 

3. Verify the accuracy of the final settings by taking temperature readings.  The 
readings shall be in a typical conditioned space for each separately controlled 
zone. 

 
4. Test and calibrate existing air flow monitoring station for proper set point and 

control. 
 

5. Test and calibrate all differential pressure sensors.  Record set point in Record 
and Information Books. 

 
3.10. TEST AND BALANCE REPORTS 
 

A. The test and balance report shall be complete with logs, data, and records as required 
herein.  All logs, data, and records shall be typed on white bond paper and bound.  The 
report shall be certified accurate and complete by the balancing agency's certified test and 
balance engineer. 

 
B. Six (6) copies of the test and balance report are required and shall be submitted to the 

Engineer.  If, in the opinion of the Engineer, test results or portions thereof are 
incomplete or inconclusive, repeat necessary portions of the work to the satisfaction of 
the Engineer. 

 
C. The report shall contain the following general data in a format selected by the balancing 

agency: 
 

1. Project Number 
 

2. Contract Number 
 

3. Project Title 
 

4. Project Location 
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5. Project Architect 
 

6. Project Mechanical Engineer 
 

7. Test & Balance Agency 
 

8. Test & Balance Engineer 
 

9. Construction Manager 
 

10. Mechanical Subcontractor 
 

11. Dates tests were performed 
 

12. Certification 
 

13. Duct Leakage Tests 
 

14. Phone Numbers of all Individuals Listed Above 
 

D. The test and balance report shall be recorded on report forms conforming to the 
recommended forms in the AABC National Standards. 

 
3.11. TEST REPORT FORMS 
 

A. Air Moving Equipment and Fan Test Forms - Submit fan curve showing design and 
operating points of operation.  Also, record the following on each air-handling  
equipment test form: 

 
1. Manufacturer, model number, serial number, arrangement. 

 
2. All design and manufacturer-rated data. 

 
3. Total actual CFM by traverse if practical.  If not practical, the sum of the outlets 

may be used, or a combination of each of these procedures.  For specific systems, 
such as ones with diversity, see the AABC National Standards. 

 
4. Suction and discharge static pressure of each fan, as applicable. Include pressure 

drops across coils, filters, mixing boxes, and similar devices. 
 

5. Outside-air, return-air, and exhaust air total CFM. 
 

6. Actual operating current, voltage and brake horsepower of each fan motor.  For 
packaged equipment, this includes supply fans, relief air fans, and condenser 
fans. 

 
7. Final RPM of each fan. 

 
8. Fan and motor sheave manufacturer, model, size, number of grooves, bore, and 

center distance. 
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9. Belt size, quantity and make. 

 
10. Static-pressure controls final operating set points (if applicable). 

 
11. Total and external static pressure. 

 
B. Pump Test Forms - Submit pump curve showing design, operating, and no-flow points of 

operation.  Also, record the following items on each pump test form: 
 

1. Manufacturer, size, model, service and serial number. 
 

2. All design and manufacturer's rated data. 
 

3. Pump operating suction and discharge pressure and final total dynamic head. 
 

4. No flow (pump discharge valve closed) suction and discharge pressure and 
corresponding total dynamic head.  This procedure is to determine actual 
impeller size.  Record impeller size. 

 
5. Rated and actual operating current, voltage, and brake horsepower of each pump 

motor. 
 

6. Total operating head pressure. 
 

7. Shutoff, discharge and suction pressures. 
 

8. Shutoff, total head pressure. 
 

C. Heating and Cooling-Coil Including Unit Heater Test Forms - Record the following items 
on each test form: 

 
1. Manufacturer, location, service. 

 
2. All design and manufacturer's rated data. 

 
3. Rated and actual water pressure drop through each coil and related GPM. 

 
4. Rated and actual static pressure drop across each coil. 

 
5. Rated and actual entering and leaving water temperatures across each coil. 

 
6. Wet-bulb and dry-bulb temperatures entering and leaving each cooling coil; dry-

bulb temperatures entering and leaving each heating coil. 
 

7. Air flow (Design and Actual). 
 

D. Existing Air Monitoring Station Test Forms: 
 

1. Identification /location. 
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2. Manufacturer. 

 
3. Systems. 

 
4. Size and Model Number. 

 
5. Area. 

 
6. Design Velocity. 

 
7. Design Airflow. 

 
8. Test Velocity. 

 
9. Test Airflow. 

 
10. Static Pressure Drop and Velocity Pressure. 

 
11. Station Calibrated Setting. 

 
E. Electric Motors Test Forms: (Applies to all motors, including pumps, fans and HVAC 

equipment) 
 

1. Manufacturer. 
 

2. Model/Frame. 
 

3. HP/BHP. 
 

4. Phase, voltage, amperage; nameplate, actual, no load. 
 

5. RPM. 
 

6. Service factor. 
 

7. Starter size, rating, heater elements. 
 

8. Sheave Make/Size/Bore. 
 

9. Thermal overload settings 
 

F. V-Belt Drive Test Forms: 
 

1. Identification/location. 
 

2. Required driven RPM. 
 

3. Driven sheave, diameter and RPM. 
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4. Belt, size and quantity. 
 

5. Motor sheave diameter and RPM. 
 

6. Center to center distance, maximum, minimum, and actual. 
 

G. Duct Traverse Test Forms: 
 

1. System zone/branch. 
 

2. Duct size. 
 

3. Area. 
 

4. Design velocity. 
 

5. Design air flow. 
 

6. Test velocity. 
 

7. Test airflow. 
 

8. Duct static pressure. 
 

9. Air temperature. 
 

10. Air correction factor. 
 

H. Duct Leakage Test Forms: 
 

1. Description of ductwork under test. 
 

2. Duct design operating pressure. 
 

3. Duct design test static pressure. 
 

4. Duct capacity, air flow. 
 

5. Maximum allowable leakage duct capacity times leak factor. 
 

6. Test apparatus. 
 

a). Blower. 
 

b). Orifice, tube size. 
 

c). Orifice size. 
 

d). Calibrated. 
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7. Test static pressure. 
 

8. Test orifice differential pressure. 
 

9. Leakage. 
 

I. Air Distribution Test Sheet: 
 

1. Air terminal number. 
 

2. Room number/location. 
 

3. Terminal type. 
 

4. Terminal size. 
 

5. Area factor. 
 

6. Design velocity. 
 

7. Design air flow. 
 

8. Test (final) velocity. 
 

9. Test (final) air flow. 
 

10. Percent of design air flow. 
 

J. Ductless Unit Test Forms: 
 

1. Manufacturer 
 

2. Type, air conditioning, heat pump 
 

3. Identification number 
 

4. Location 
 

5. All design and manufacturer's rated data. 
 

6. Rated and actual entering and leaving dry bulb temperatures. 
 

7. Rated and actual entering and leaving wet bulb temperatures. 
 

8. Air flow (design and actual) 
 

9. Provide actual saturated suction temperature. 
 

10. Actual operating current, voltage and brake horsepower of each fan motor. 
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11. Final fan RPM. 
 

12. For Air Cooled Variable Refrigerant Volume System test current, voltage, RPM, 
and breaker horsepower for outdoor unit. 

 
K. Elevator Sump Pump Test Form: 

 
1. Manufacturer, Model Number, and Serial Number. 

 
2. Motor Horsepower – Design/Actual 

 
3. Voltage/Phase/Hz/Amps 

 
4. Verify ATC interlocks. 

 
5. Test high water condition. 

 
L. Water Heater Test Forms 

 
1. Manufacturer, Model Number, Series 

 
2. All manufacturers’ data. 

 
3. Verify all safeties. 

 
4. Record leaving water temperature actual and design. 

 
5. Verify operation in all modes of operation. 

 
6. Verify combustion air damper interlock. 

 
7. Record electrical characteristics 

 
M. Condensate Over Flow Switches/Floats 

 
1. Manufacturer 

 
2. Type 

 
3. Location 

 
4. Equipment shut down verification 

 
5. ATC interlock verification 

 
 

END OF SECTION 
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SECTION 230600 

 
HEATING, VENTILATING, AND AIR CONDITIONING EQUIPMENT 

 
PART 1 GENERAL 
 
1.01  GENERAL 
 

A. The Conditions of the Contract and other General Requirements apply to the work 
specified in this section.  All work under this section shall also be subject to the 
requirements of Division 23 Section, Common Work Results for HVAC and Division 01 
Section General Requirements. 

 
1.02 DESCRIPTION 
 

A. The work to be performed shall include all labor, materials and equipment necessary to 
furnish and install complete, all mechanical equipment as shown on drawings, hereinafter 
specified or reasonably implied, and leaving the same in satisfactory operation condition.  
It is the intent that systems be installed complete with all items necessary to accomplish 
this purpose. 

 
1.03 SUBMITTALS 
 

A. Shop Drawings: Indicate assembly, equipment dimensions, weight loading, required 
clearances, construction details, field connection details, and electrical characteristics and 
connection requirements. 

 
B. Product Data: 

 
1. Provide literature which indicates dimensions, weights, capacities, ratings, 

performance, gages and finishes of materials, and electrical characteristics and 
connection requirements. 

2. Provide data of filter media, filter performance data, filter assembly,  and filters 
frames. 

3. Provide fan curves with specified operating point clearly plotted. 
4. Submit sound power level data for both fan outlet and casing radiation at rated 

capacity. Submit sound power levels by octave band or sound pressure levels by 
octave band for all equipment. 

5. Submit electrical requirements for power supply wiring including wiring 
diagrams for interlock and control wiring, clearly indicating factory-installed and 
field-installed wiring. 

 
1.04 OPERATION AND MAINTENANCE DATA 
 

A. Maintenance Data: Include instructions for lubrication, filter replacement, motor and 
drive replacement, spare parts lists, and wiring diagrams. 

 
1.05 DELIVERY, STORAGE, AND HANDLING 
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A. Deliver, store, protect and handle products to site under provisions of General 

Requirements. 
 

B. Accept products on site in factory-fabricated protective containers, with factory-installed 
shipping skids and lifting lugs.  Inspect for damage. 

 
C. Store all equipment in clean dry place and protect from weather and construction traffic. 

Handle carefully to avoid damage to components, enclosures, and finish. 
 

D. Comply with manufacturer's installation  instructions for rigging, unloading and 
transporting equipment.       

 
E. Protect all motors, shafts, and bearings from weather and construction dust. 

 
1.06 ENVIRONMENTAL REQUIREMENTS 
 

A. Do not operate any equipment for any purpose, temporary or permanent, until 
ductwork/piping is clean, filters/strainers are in place, bearings lubricated, and equipment 
has been test run under observation. 

 
1.07 ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section 
affected by alternates. 
 

1.08 EXTRA MATERIALS 
 

A. Provide one set of seals for each type and model of pump provided on the project. 
 

PART 2 PRODUCTS 
 
2.01 DUCTLESS SPLIT SYSTEM HEAT PUMP   (INVERTER TYPE) (CEILING CASSETTE 

TYPE) 
 

A. The heat pump air conditioning system shall be a Mitsubishi Electric, Sanyo, LG, Daikin, 
Samsung, or approved equal split system.  The system shall consist of a slim silhouette, 
compact ceiling recessed packaged evaporator section  with matching Slim Line outdoor 
unit.  The units shall be listed by Electrical Testing Laboratories (ETL) and bear the ETL 
label.  All wiring to be in accordance with the National Electrical Code (N.E.C.)  The 
units shall be rated in accordance with ARI standard 240 and bear the ARI label.  A full 
charge of R-410A for 100 feet of refrigerant tubing shall be provided in the condensing 
unit.  A dry nitrogen holding charge shall be provided in the condensing unit.  A dry 
nitrogen holding charge shall be provided in the evaporator.  System SEER shall meet or 
exceed  Federal Standards latest edition 

 
B. The units shall have a manufacturer's warranty for a period of two (2) years from date of 

installation.  The compressor shall have a warranty of six years from date of installation.  
If, during this period, any part should fail to function properly due to defects in 
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workmanship or material, it shall be replaced or repaired at the discretion of Mitsubishi 
Electronics America, Inc.  This warranty does not include labor.  Manufacturer shall have 
ten years experience in the U.S. market.  Capacity shall be as scheduled on the contract 
drawings. 

 
C. The indoor unit shall be completely factory assembled and wired.  The casing shall be 

galvanized sheet with grey heat insulation.  This unit shall fit in the ceiling and have the 
capability of attaching a branch supply duct as well as a fresh air duct.  The evaporator 
fan shall be an assembly with a high performance, fan direct driven by a single motor.  
The fans shall be statically and dynamically balanced and run on permanently lubricated 
bearings.  The indoor unit shall have an adjustable air outlet system offering 4-way air 
flow, 3-way air flow, or 2-way air flow.  The auto air swing vanes shall automatically 
swing up and down for uniform air distribution.  Return air shall be filtered by a long-life 
filter to provide approximately, 2500 hours of use in a normal office environment before 
cleaning.  The indoor unit shall be covered with a flat panel which protrudes only 1 inch 
below the ceiling to provide a neat and clean installation.  The coils shall be of 
nonferrous construction with smooth plate fins bonded to copper tubing.  The tubing shall 
have inner grooves for high efficiency heat exchange.  All tubes joints shall be brazed 
with phoscopper or silver alloy.  The coils shall be pressure tested at the factory.  A 
condensate pan shall extend under the coil and piping.  An integral drain pan pump 
capable of lifting condensate 12 inches shall be provided.  An integral booster heater 
shall not be provided to supplement the unit during the heating mode.  The unit variable 
speed compressor shall allow full heating capability and defrost without the need for a 
booster heater. The unit electrical power requirements shall be as scheduled on the 
contract drawings. 

 
D. The control system shall consist of two (2) microprocessors interconnected by a single 

non-polar two wire cable as supplied.  Wiring shall run from indoor unit to controller 
direct. NO SPLICES.  When running longer lengths or more than one set of remote 
controller wires together, a double insulated, two wire cable equivalent to that provided 
e.g. Belden 9407 cable, is mandatory or use shielded two wire cable.  One 
microprocessor shall be factory wired and located within the indoor unit.  It shall have the 
capability of sensing return air temperature and indoor coil temperature; receive and 
process commands from the remote controller provide emergency operation; control the 
booster heater and control the outdoor unit.  The microprocessor within the wall mounted 
remote controller shall provide automatic cooling and heating system changeover; display 
set point and room temperature; a 24 hour on/off timer so that automatic operation can be 
set on the timer at one hour intervals from one to twenty-four hours; have self-diagnostic 
function display; check mode for memory of most recent problem; System shall control 
continued operation of the air sweep louvers; and provide on-off and system/mode 
function switching.  The heating system shall be controlled so that only warm air is 
discharged whenever the fan speed exceeds the very low (VLO) speed.  Normal operation 
of the remote controller provides individual system control in which one remote 
controller and one indoor unit are installed in the same room.  The remote controller shall 
have the capability of controlling up to a maximum of 50 systems at a maximum 
developed control cable distance of 1650 feet.  The control voltage between the remote 
controller and the indoor unit shall be 12 volts, D.C.  The control voltage between the 
indoor unit and the outdoor unit shall be 12 volts D.C.  Both 12 VDC shall be generated 
from the indoor unit microprocessor board.  The system shall be capable of automatic 
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restart when power is restored after power interruption.  System shall include twenty 
function self diagnostics including total hours of compressor run time. 

 
E. The outdoor unit shall be completely factory assembled, piped, and wired.  The casing 

shall be fabricated of galvanized steel, bonderized and finished with baked enamel.  The 
unit shall be furnished with one (1) direct drive, propeller type fan arranged for horizontal 
discharge.  The motors shall have inherent protection be of the permanently lubricated 
type, and resiliently mounted for quiet operation.  Each fan shall be provided with a 
raised guard to prevent contact with moving parts.  The variable speed compressor shall 
be of the high-performance, rotary type with crankcase heater, accumulator and internal 
thermal overloads.  The variable speeed compressor shall be mounted so as to avoid the 
transmission of vibration.  The refrigeration system shall be equipped with pressure 
switch and have the capability to operate with a maximum height difference of 130 feet 
and overall refrigerant tubing length of 130 feet between indoor and outdoor sections 
without the need for line size changes, traps or additional oil.  Refrigerant flow from the 
condenser to be controlled by means of a capillary tube.  The condenser coil shall be of 
nonferrous construction with smooth plate fins bonded to copper tubing.  The coil shall 
be protected with an integral metal guard.  The unit shall be controlled by the 
microprocessor located in the matching indoor unit.  A built-in, low-ambient controller 
shall allow cooling to 23 degrees F outdoor temperature.  The unit electrical power 
requirements shall be as scheduled on the contract drawings.  The outdoor unit shall be 
placed on vibration isolators and mounted on a concrete pad. 

 
F. High condensate water safety shutdown: Each indoor units detection unit shall be 

interlocked to alarm and stop the outdoor unit if a high condensate water level is sensed. 
 

2.02 FANS 
 

A. General 
 

1. Provide fans as indicated on the drawings.  All fans shall have been tested and 
their performance rated in accordance with Air Movement and Control 
Association, Inc., Bulletin 210-85 Test Code and shall be licensed to bear the 
AMCA Seal.  All fans shall carry the AMCA Certified Rating Seal for air and 
sound.  Sound power levels shall be submitted for approval.  Fan curves shall be 
submitted with all fan shop drawings. 

 
2. Fan manufacturer shall submit under what duct configuration  (unducted, 

partially ducted, or ducted) the manufacturer certified the performance of a 
particular fan or group of fans. 

 
3. When indicated on Contract Drawings provide inverter duty rated motors for all 

variable speed fans. 
 
B. In-Line Centrifugal Fans  

 
1. Belt Drive 

 
a. Furnish and install in-line centrifugal belt drive fans of the size, capacity 
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and electrical characteristics as shown on contract drawings. 
b. Duct mounted fans shall be of the centrifugal belt driven in-line type. 

The fan housing shall be of the square design constructed of heavy gauge 
galvanized steel and shall include square duct mounting collars. 

c. Fan construction shall include two removable access panels located 
perpendicular to the motor mounting panel.  The access panels must be 
of sufficient size to permit easy access to all interior components.  All in-
line fans shall be factory insulated.  The housing interior shall be 
insulated with 1-inch acoustical insulation. 

d. The fan wheel shall be centrifugal backward inclined, constructed of 
aluminum and shall include a wheel cone carefully matched to the inlet 
cone for precise running tolerances.  Wheels shall be statically and 
dynamically balanced. 

e. Motors shall be heavy duty ball bearing type, carefully matched to the 
fan load and furnished at the specified voltage, phase and enclosure.  
Motors and drives shall be mounted out of the airstream.  Motors shall be 
readily accessible for maintenance.  Motors shall be high efficiency type. 

f. Precision ground and polished fan shafts shall be mounted in 
permanently sealed, lubricated pillow block ball bearings.  Bearings shall 
be selected for a minimum (L50) life in excess of 200,000 hours at 
maximum cataloged operating speed. 

g. Drives shall be sized for a minimum of 150 percent of driven 
horsepower.  Pulleys shall be of the fully machined cast iron type, keyed 
and securely attached to the wheel and motor shafts. 
Motor pulleys shall be adjustable for final system balancing. 

h. All fans shall bear the AMCA Certified Ratings Seal for both sound and 
air performance. 

i. Each fan shall bear a permanently affixed manufacturer's nameplate 
containing the model number and individual serial number for future 
identification. 

j. Explosion proof fans shall be provided with explosion proof motor and 
non-sparking explosion proof wheel construction. 

k. Fans shall be Model BSQ as manufactured by Greenheck Fan 
Corporation, ACME Engineering, Penn Ventilator, Cook, Twin City Fan 
and Blower or approved equal. 

 
2.03 DUCT MOUNTED HOT WATER HEATING COILS 

 
A. Provide and install duct mounted hot water heating coils of size, capacity and 

arrangement as shown on contract drawings.  Duct mounted hot water heating coils shall 
be as manufactured by York International, Carrier, Train or approved equal. 

 
B. General 

 
1. Coils shall be rated in accordance with ARI Standard 410. 

 
2. Coils to be suitable for 250 psig working pressure and 300 degree F.  Test coils at 

315 psig air pressure under water. 
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C. Construction 
 

1. Provide coils with 5/8 inch OD tubes constructed of seamless copper.  Tubes 
shall be permanently expanded to form fin bond and provide burnished, work-
hardened interior surface.  Return bends shall be die-formed and brazed to tubes. 

 
2. Headers shall be copper construction with non-ferrous supply, return 

connections.  All threaded supply and return connections are to be MPT with 
large and drainable returns at the bottom.  Joints between copper tubing and 
copper headers to be of brazed construction. 

 
3. Fins shall be aluminum plate fins accurately sized and completely die-formed to 

cause an air flow pattern for maximum heat transfer at the specified air side 
pressure drop.  The tube holes are to be accurately sized with fullcolars that 
automatically space the adjacent fin and completely  cover the tubing between 
each fin. 

 
4. Circuiting shall be of non-trapping, condensate drainable design. Coils shall 

produce equal surface temperatures throughout the entire coil length. 
 

5. Casings shall be 16 gauge galvanized steel. Provide minimum 1.5 inch wide 
flange on each of the four sides, both front and back.  Coils shall not sag or bow 
when mounted per the manufacturer's instructions.  Center core supports shall be 
furnished when finned length exceeds 42 inches. 

 
D. Installation: 

 
1. All duct mounted coils to be installed to allow removal of coil without disturbing 

ductwork. All duct mounted coils to be supported independent of associated 
ductwork.   

 
2. Entire coil section, all exterior tubes, and bends to be fully insulated to prevent 

condensation. 
 

3. Provide neoprene gasket between attachment of each coil to adjacent ductwork. 
 
2.04 HORIZONTAL HOT WATER UNIT HEATERS 
 

A. Provide and install horizontal hot water unit heaters of the size, capacity and electrical 
characteristics as indicated on the contract drawings. Horizontal unit heaters shall be 
Trane Model S, Dunham Bush, Modine Corp. or approved equal. 

 
B. Casing shall be two-piece with "picture frame" front formed into wrap around sides, top 

and bottom.  Furnish each unit with louvered fin diffuser for versatility in lateral 
diffusion. Casing shall be 18 gauge back panel with deep-drain fan orifice for extreme 
rigidity.  Steel supply and return pipe top connectors bolted to back.  Casings 
phosphatized to prevent corrosion and finished with a green baked enamel finish. 

 
C. Fan shall be high efficiency Model A with aluminum blades, factory balanced and sturdy 
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for standard applications. 
 

D. Coils shall be hot water, single tube single serpentine design. Fins shall be aluminum 
sigma-flow, mechanically bonded to seamless copper tubing.  All coils one-row deep in 
air flow direction. Coils shall be tested at 300 psig air under water.  Coils shall be suitable 
for operation at 200 psig or 325 degrees F. 

 
E. Motors shall be totally enclosed, class "B" insulated shaded pole and permanent split 

capacitor.  All motors shall have built-in overload protection.  Sleeve bearing motors can 
be oiled.  Ball bearing motors are permanently lubricated. Units shall be U.L.  listed. 

 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Verify all dimensions by field measurements.  Verify that all equipment may be installed 
in accordance with pertinent codes and regulations, the original design, and the 
referenced standards. 

 
B. Verify structure, mounting supports and membrane installations are completed to the 

proper point to allow installation of roof mounted equipment, where applicable. 
 

C. Examine rough-in requirements for all piping systems to verify actual locations of piping 
connections prior to installation. 

 
D. Verify that electrical work installation is in accordance with manufacture's submittal and 

installation requirements of Division 26 sections.  Do not proceed with equipment start-
up until electrical work is acceptable to equipment installer.  Coordinate sizes of all 
thermal overloads with Division 26. 

 
E. Do not proceed until unsatisfactory conditions have been corrected. 

 
F. Provide wiring diagrams of all equipment as specified in Division 23 Section, Common 

Work Results for HVAC. 
 
3.02 GENERAL INSTALLATION REQUIREMENTS 
 

A. Install all equipment in accordance with manufacturer's installation instructions, in 
accordance with state and local code requirements, and in accordance with the contract 
drawings.  Install all equipment plumb and level, to tolerances as required by the 
manufacturer of each item of equipment.  Maintain manufacturer recommended 
clearances around and over all equipment. 
 

B. Coordinate vibration isolation requirements with all equipment in accordance with 
Division 23 Section, Vibration Controls for HVAC, Plumbing and Fire Protection 
Equipment. 

 
C. Coordinate all electrical requirements with Division 26. 
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D. Coordinate all indoor and outdoor equipment pad locations and sizes with approved shop 
drawing submittals.  Provide operating weights of equipment to Structural Engineer for 
review.  Coordinate equipment pad locations and sizes with the Concrete Contractor or 
General Contractor.  Furnish anchor bolts which are to be inserted in concrete pads to 
concrete installer. 

 
E. Verify piping arrangements of all equipment with the contract drawings.  Piping details 

shall be strictly adhered to concerning valves, fittings, components, etc.  At coils, where a 
rebuildable and repairable autoflow valve is installed in the line without the need for 
draining or shutting of the water, the same may be utilized as the isolation valve and 
additional shut-off valve is not required. 

 
F. Connect all equipment, devices and components to wiring systems and to ground as 

indicated and instructed by manufacturer.  Tighten connectors and terminals, including 
screws and bolts, according to equipment manufacturer's published torque-tightening 
values for equipment connectors.  Where manufacturer's torquing requirements are not 
indicated, tighten connectors and terminals according to tightening requirements 
specified in UL 486A. 

 
G. Testing:  After installing HVAC equipment, devices and components and after electrical 

circuitry has been energized, demonstrate product capability and compliance with 
requirements. 

 
H. Remove and replace malfunctioning units with new units and retest. 

 
I. All mechanical penetrations or terminations in exterior walls shall be flashed and caulked 

watertight. 
 
3.03 FIELD QUALITY CONTROL 
 

A. Where indicated provide the services of a factory authorized service representative to 
examine the field assembly of components, installation, piping, electrical connections, 
controls, and clearances.  Submit factory start-up check list to Engineer for information 
purposes.  Testing and balancing work shall not commence until start-up reports have 
been completed, reviewed by Engineer, and forwarded to Testing and Balancing Agency. 

 
B. Where factory start-up of equipment is not specified, provide field start-up by qualified 

technician to examine the field assembly of components, installation, piping, electrical 
connections, controls and clearances. Record equipment manufacturers standard start-up 
information and submit to Engineer for review.  Testing and balancing work shall not 
commence until start-up reports have been completed, reviewed by Engineer, and 
forwarded to Testing and Balancing Agency. 

 
C. Charge all refrigerant systems with refrigerant and oil and test for leaks.  Repair leaks and 

replace lost refrigerant and oil. 
 

D. Fill all hydronic systems with water after flushing and test for leaks.  Repair leaks and 
replace lost water.  Coordinate with water treatment contractor. 
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E. Submit to Engineer a written table of all relief valve and make-up water valve settings for 
each system.  Provide an additional copy in the Operations and Maintenance Manuals. 

 
F. Verify proper motor sizes, voltages, thermal overloads, nameplate data, etc.  All 

equipment voltages and current shall be recorded to insure that motors are operating 
below their service factors.  Test and Balance Engineer shall record electrical data before 
continuous or permanent operation. 

 
3.04 DEMONSTRATION 
 

A. Where indicated, provide the services of a factory authorized service representative to 
provide start-up and to demonstrate and train the Owner's maintenance personnel. 

 
B. Place equipment into operation and adjust controls and safeties.  Replace damaged or 

malfunctioning components and controls. 
 

C. Training: 
 

1. Train the Owner's maintenance personnel on start-up and shut-down procedures, 
trouble shooting procedures, lubrication, servicing procedures and preventative 
maintenance schedules/procedures.  Review with the Owner's personnel, the 
contents of the operation and maintenance data specified in Division 23 Section, 
Common Work Results for HVAC. 

 
2. Submit operation and maintenance data as soon as possible prior to project close-

out.  Operations and maintenance data shall be submitted to the Owner for review 
and comment prior to submission to the Engineer. 

 
3. Schedule training with the Owner through the Architect and/or Engineer with at 

least seven (7) days prior notice. 
 

D. Contractor shall demonstrate removal and replacement of filters at all pieces of 
equipment with filters in the prescence of the Owners representative. 

 
3.05 CLEANING 
 

A. After completing installation, inspect exposed finish. Remove burrs, dirt, and 
construction debris, and repair damaged finishes including chips, scratches, and 
abrasions. 

 
B. Clean fan and equipment interiors  to remove foreign material and construction dirt and 

dust. Vacuum clean fan wheels, cabinets, and coils' entering air face. 
 
3.06 EXISTING AIR HANDLING UNIT #8 AND EXHAUST FAN #8 INSTALLATION 

REQUIREMENTS 
 

A. Refer to Division 23 Section “Automatic Temperature Control” for sequence of 
operation.  Restore and replace existing controls, devices, equipment as required to 
accomplish the original sequence of operation 
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B. Verify the existing air handling unit #8 is level and plumb, according to manufacturer's 

written instructions. 
 

C. Install flexible connections as hereinafter specified at all duct connections. 
 

D. Comb out fins on existring AHU coils where deformed or bent.  Replace or repair broken 
fins. 

 
E. Clean existing coils, AHU casing, ductwork, drain pans, dampers, fan wheel, filter 

housing, mixing box, etc… 
 

F. Make connections to new coils with unions and flanges. 
 

G. Provide air tight seals between coils and duct or casings.  Gasket all access panels, door 
openings and inspection windows.  Seal all joints between sections. 

 
H. Insulate all existing headers outside air flow as specified for new piping. 

 
I. Arrange installation of units to provide access space around air handling units for service 

and maintenance. 
 

J. Adjust damper linkages for proper damper operation.  Test all dampers/actuators for all 
modes of operation.   Replace dampers/ actuators that are not functioning to provide the 
sequence of operation. 

 
K. Install air tight seals at all air handling penetration points, including pipe penetrations at 

the coils, unused maintenance - only drain openings, and any penetrations for electrical 
wiring. 

 
L. Test and calibrate all sensors and control devices as required to restore unit to like new 

condition and provide indicated sequence of operation. 
 
M. Test existing control valves and repair or replace components as required.  
 
N. Interlock with existing exhaust fan #8. 
 
O. Clean existing exhaust fan #8 housing and wheel. 
 
P. Clean existing air handling unit #8 fan housing and wheel. 
 
Q. Clean all damper blades, drain pans, casing, ductwork, duct detectors, sensors, etc. 
 
R. Install new filters and provide a set of spare filters. 
 
S. Install a new return air duct smoke detector and interlock with fan shut-down and existing 

fire alarm system. 
 
T. Clean return airflow measuring station. 
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U. Chemically clean the existing chilled water coil and existing pre-heat coil. 
 
V. Test and repair or replace all existing control devices. 
 
W. Test and balance Existing Air Handling Unit #8, Existing Exhaust Fan #8, existing 

chilled water coil, existing hot water heating coil, existing air flow monitoring station, 
and all new equipment. 

 
X. Install new belts and pulleys. 

 
3.07 DUCTLESS UNITS EQUIPMENT INSTALLATION REQUIREMENTS 
 

A. Mount indoor and outdoor units as detailed on contract drawings. 
 

B. Supply initial charge of refrigerant and oil as required. 
 

C. Install all interlock and control wiring between indoor units, outdoor units  thermostats, 
and condensate pumps. 

 
D. Install indoor ceiling cassette on vibration isolators. 

 
E. Install outdoor units on concrete pads or on roof curbs as indicated on drawings. 

 
F. Comb out fins on condensing unit where deformed or bent. Replace or repair broken fins. 

 
G. Install condensate lift pumps, float switches, alarm, unit shut down wiring and detection 

block units per manufacturer's recommendations. 
 

H. For wall mounted units, locate condensate pumps above ceiling.  Install all piping, tubing 
between indoor unit, adapter, detection block, and condensate pump. 

 
I. For wall mounted units field wire power wiring, alarm circuits, control cable, safety 

circuit connection, alarm, and condensate pump. Condensate pump shall be  powered 
from indoor unit power wiring. Coordinate condensate pump electrical characteristics 
with indoor unit electrical characteristics. 

 
J. Install wind baffles when required for low ambient operation. Locate wind baffles facing 

the predominant wind direction in winter. 
 
3.08 FAN INSTALLATION REQUIREMENTS. 
 

A. Install fans with resilient mounting and flexible electrical leads. 
 

B. Install flexible connections and vibration isolators as specified in Division 23 Section, 
Common Work Results for HVAC and Division 23 Section Vibration Controls for HVAC, 
Plumbing and Fire Protection Equipment. Ensure metal band of connectors are parallel 
with minimum one inch flex between ductwork and fan while running. 
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C. Provide safety screens/guards on all fans and permanently mount after final testing and 
balancing. 

 
D. Do not operate fans for any purpose until ductwork is clean, filters in place, bearings 

lubricated, and fans have been test run under operation. 
 

E. Provide sheave required for final air balance. 
 

F. Install fans according to manufacturer's written instructions. 
 

G. Adjust damper linkages for proper damper operation. 
 

H. Adjust belt tension. 
 

I. Lubricate bearings. 
 

J. Replace fan and motor pulleys and belts as required to achieve design conditions. 
 

3.09 HYDRONIC EQUIPMENT AND SPECIALITIES INSTALLATION REQUIREMENTS 
 

A. Where large air quantities can accumulate, provide enlarged air collection standpipes. 
 

B. Provide manual air vents at system high points and as indicated. 
 

C. Provide valved drain and hose connection on strainer blow down connection. 
 

D. Install equipment exposed to finished area after walls and ceiling are finished and 
painted. Avoid damage. 

 
E. Protection: Provide finished cabinet units with protective covers during balance of 

construction. 
 

F. Unit heaters: hang from building structure, with pipe hangers anchored to building, not 
from piping. Mount as high as possible to maintain greatest headroom unless otherwise 
indicated. 

 
G. Testing:  After installing and connecting units, demonstrate product capability and 

compliance with requirements. 
 

H. Remove and replace malfunctioning units with new units and retest. 
 
3.10 WATER TREATMENT INSTALLATION REQUIREMENTS 
 

A. Systems shall be operational, filled, started, and vented prior to cleaning.  
 

B. Place terminal control valves in open position during cleaning.  Open bypass valves on 
coils and close isolation valves on coils during initial flushing. 

 
C. Verify that electric power is available and of the correct characteristics. 
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D. Flush closed systems with clean water for one hour minimum. Drain completely and 

refill. 
 

E. Remove, clean, and replace strainer screens. 
 

F. Inspect, remove sludge, and flush low points with clean water after cleaning process is 
completed.  Include disassembly of components as required. 

 
 
 END OF SECTION   
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SECTION 230701 
 

HVAC INSULATION 
 
PART 1. GENERAL 
 
1.01. REFERENCE 
 

A. The Conditions of the Contract and other General Requirements apply to the work specified 
in this Section.  All work under this Section shall be subject to the requirements of Division 
23 Section, Common Work Results for HVAC. 

 
B. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section 
 
1.02. DESCRIPTION 
 

A. All piping, ductwork, and equipment installed under this Contract shall be covered as 
specified. 

 
1.03. SCOPE 
 

A. The work covered by this specification consists of furnishing all labor, equipment, materials 
and accessories, and performing all operations required, for the correct fabrication and 
installation of thermal insulation applied to all piping, equipment, and duct systems, in 
accordance with applicable project specifications and drawings, subject to the terms and 
conditions of the contract. 

 
1.04. STANDARDS 
 

A. Thermal insulation materials shall meet the property requirements of one or more of the 
following specifications as applicable to the specific product or use: 

 
1. American Society for Testing of Materials Specifications: 

 
a). ASTM C 547, "Standard Specification for Mineral Fiber Preformed Pipe 

Insulation". 
 

b). ASTM C 533, "Standard Specification for Calcium Silicate Pipe & Block 
Insulation". 

 
c). ASTM C 55, "Standard Specification for Mineral Fiber Blanket and Felt 

Insulation". 
 

d). ASTM E 96, “Standard Test Methods for Water Vapor Transmission of 
Material”. 

 
e). ASTM C 585, "Recommended Practice for Inner and Outer Diameters of 

Rigid Pipe Insulation for Nominal Sizes of Pipe and Tubing (NPS System)". 
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f). ASTM C 612, "Standard Specification for Mineral Fiber Block and Board 

Thermal Insulation". 
 

g). ASTM C 1136, "Standard Specification for Barrier Material, Vapor, "Type 
1 or 2 (Jacket only). 

 
h). ASHRAE 90.1 "Energy efficient design of new buildings except low-rise 

residential buildings", latest edition. 
 

B. Insulation materials, including all weather and vapor barrier materials, closures, hangers, 
supports, fitting covers, and other accessories, shall be furnished and installed in strict 
accordance with project drawings, plans, and specifications. 

 
1.05. SYSTEM PERFORMANCE 
 

A. Insulation materials furnished and installed hereunder should meet the minimum economic 
insulation thickness requirements of the North American Insulation Manufacturers' 
Association (NAIMA) (formerly known as TIMA), to ensure cost-effective energy 
conservation performance.  Alternatively, materials should meet the minimum thickness 
requirements of National Voluntary Consensus Standard 90.1, (latest edition) and "Energy 
Efficient Design of New Buildings," of the American Society of Heating, Refrigeration, and 
Air-Conditioning Engineers (ASHRAE), latest edition.  However, if other factors such as 
condensation control or personnel protection are to be considered, the selection of the 
thickness of insulation should satisfy the controlling factor.  As minimum, all insulation 
thicknesses shall be as hereinafter specified. 

 
B. Insulation materials furnished and installed hereunder shall meet the fire hazard requirements 

of any one of the following specifications: 
 

1. American Society for Testing of Materials ASTM E 84 
 

2. Underwriters' Laboratories, Inc.   UL 723 
 

3. National Fire Protection Association  NFPA 255 
 

4. ASTM E 96, “Standard Test Methods for Water Vapor Transmission of Materials”. 
 

C. Calcium silicate products shall include a visual identification system to permit positive field 
determination of their asbestos-free characteristics. 

 
1.06. QUALITY ASSURANCE 
 

A. Insulation materials and accessories furnished and installed hereunder shall, where required, 
be accompanied by manufacturers' current submittal or data sheets showing compliance with 
applicable specifications listed in Section 1.4 above. 
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B. Insulation materials and accessories shall be installed in a workmanlike manner by skilled 
and experienced workers who are regularly engaged in commercial insulation work. 

 
1.07. DELIVERY AND STORAGE OF MATERIALS 
 

A. All of the insulation materials and accessories covered by this specification shall be delivered 
to the job site and stored in a safe, dry place with appropriate labels and/or other product 
identification. 

 
B. The Contractor shall use whatever means are necessary to protect the insulation materials 

and accessories before, during, and after installation.  No insulation material shall be 
installed that has become damaged in any way.   The Contractor shall also use all means 
necessary to protect work and materials installed by other trades. 

 
C. If any insulation material has become wet because of transit or job site exposure to moisture 

or water, the Contractor shall not install such material, and shall remove it from the job site.  
An exception may be allowed in cases where the Contractor is able to demonstrate that wet 
insulation when fully dried out (either before installation, or afterward following exposure to 
system operating temperatures) will provide installed performance that is equivalent in all 
respects to new, completely dry insulation.  In such cases, consult the insulation 
manufacturer in writing for technical assistance. 

 
D. Maintain ambient temperatures and conditions required by manufacturers of adhesives, 

mastics, and insulation cements.  Protect all insulation from water, construction traffic, dirt, 
chemical and mechanical damage. 

 
1.08. ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section affected 
by alternates. 
 

PART 2. PRODUCTS 
 
2.01. GENERAL 
 

A. All materials to be insulated shall be thoroughly cleaned, after completion of successful tests, 
and shall be covered as specified below.   Fiberglass insulation shall be Owens-Corning, 
Manville, Armstrong, or P.P.G, or as approved equal. 

 
2.02. PIPE INSULATION MATERIALS 
 

A. Unless otherwise noted, insulation shall be one piece or half sectional molded fibrous glass 
with "K" rating of .23 at 75 degrees Fahrenheit mean temperature, for service temperatures 
between -60 degrees Fahrenheit and +450 degrees Fahrenheit with all service jacket.  Pipe 
insulation shall be fiberglass SSL II with double closure system as manufactured by Owens 
Corning, Johns Manville, Knauf or approved equal. 
 

B. Exterior refrigerant pipe insulation shall be Armacell, or approved equal, foam insulation 
with exterior field applied aluminum jacketing. Interior refrigerant piping shall be Armacell 
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or approved equal foam insulation.  Where interior refrigerant piping is exposed also install 
field applied PVC jacketing. 

 
C. Unless otherwise noted, pipe insulation jacket shall be factory-applied vinyl coated, 

embossed and reinforced vapor barrier laminate, with a perm rating of not more than 0.02 
perms.  All hot and cold, concealed and exposed butt strips shall be of the same material as 
the jacket.  Jacket and butt strips shall be sealed with field-applied Foster 85-20/85-60 or 
Childers CP-82 (5 gal cans only) adhesive.  Jacket and butt strips shall be off-white color and 
shall be equivalent to Owens-Corning Fiberglass 25-ASJ. 

 
D. For fittings on all piping, valves and flanges, apply fiberglass molded or segmented 

insulation equal in thickness to the adjoining insulation and securely fasten in place using 
wire.  Cold piping:  Apply a tack coat of vapor barrier coating and reinforcing mesh.  After 
½ hour, apply second coat of same vapor barrier coating, UL labeled, Type C, for cold water 
piping, Hot piping Type H for hot water piping:  Apply tack of breather mastic.  Wrap fitting 
with fiberglass reinforcing cloth overlapping adjoining sections of pipe insulation by 2-
inches.  Apply a second coat of breather mastic over the reinforcing cloth, working it to a 
smooth finish.   
 
1. Vapor Barrier Coating:  Foster 30-65;  Childers CP-34 or Vimasco 749.  Permeanie 

shall be 0.03 perms or less at 45 mils dry as test by ASTM E96. 
2. Breather mastic:  Foster 46-50; Childers CP-10/11 or Vimasco WC-5 
3. Reinforcing Mesh:  Foster Mast a Fab; Childers Chil Glas #10 or Vimasco Elastafab 

 
E. All pipe insulation, jackets, or facings, and adhesives used to adhere jacket or facing to the 

insulation, including fittings and butt strips, shall have non-combustible fire and smoke 
hazard system rating and label as tested by ASTM E-84, NFPA 225, and UL 73, not 
exceeding Flame Spread 25, Fuel Contributed 50, Smoke Developed 50.  Accessories such 
as adhesives, mastic cements, tapes and cloth for fittings shall have the same ratings as listed 
above.  All products or their shipping cartons shall bear the Underwriter's label indicating 
that flame and smoke ratings do not exceed the above criteria. 

 
F. For piping having a vapor barrier insulation and for all insulated piping requiring supports, 

hangers and supports shall be installed outside the insulation.  Wherever hangers and 
supports are installed outside the insulation, pipe insulation protecting shields shall be 
provided.  Where insulation is a load bearing material, of sufficient strength to support the 
weight of the piping, pipe shields one-third the circumference of the insulation and of a 
length not less than three times the diameter of the insulation (maximum length 24-inches) 
shall be provided.  Insulation of 7-1/4 pound or greater density will be considered as load 
bearing for pipe sizes up to and including 2-inches.  Where insulation is not of sufficient 
strength to support the weight of the piping, a half section of high density fiberglass or foam 
inserts, shall be provided.  Vapor barrier and finish shall be applied as required to match 
adjoining insulation. In addition, shields shall be furnished as specified above. 

 
G. For piping located outside of the building, an corrugated aluminum weatherproof jacketing 

system shall be provided.  This system shall be Micro-Lot ML as manufactured by Manville, 
Polyweld by Pabco Metals Corp., Childers, or as approved equal, and installed per the 
manufacturer's recommendations.  Where outdoor piping is receiving electric heat tape, the 
insulation shall be oversized so that the heat tape is not compressed tightly to the pipe.  Pipe 
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jacketing shall be corrugated (3/16-inch) deep aluminum, .016-inch thickness of H-14 temper 
with aluminum strapping of .75-inch width and .020 inch thickness with moisture barrier.  
Aluminum jacketing elbows shall be smooth, .016-inch thickness and 1100 alloy.  All 
jacketing shall have an integrally bonded moisture barrier over the entire surface in contact 
with the insulation.  Longitudinal joints shall be applied so they will shed water and shall be 
sealed completely with metal jacketing sealant.  Sealant shall be Foster 95-44 or Childers 
CP-76.  Circumferential joints shall be closed using preformed butt strips following 
manufacturer's recommendations for securement.  Jacket seams shall be located on the 
bottom side of the horizontal piping.   
 

H. Generator Exhaust Pipe/Muffler Insulation: 
 

1. Products:  Subject to compliance with requirements, provide the following: 
a). Industrial Insulation Group (IIG); Thermo-12 Gold. 

2. Performed Pipe Sections:  Flat, curved-, and grooved-block sections of 
noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous 
reinforcement.  Comply with ASTM C533, Type I. 

3. Flat-, curved-, and grooved-block sections of noncombustible, inorganic hydrous 
calcium silicate with a non-asbestos fibrous reinforcement.  Comply with ASTM C 
533, Type I. 

4. Prefabricated Fitting Covers:  Comply with ASTM C 450 and ASTM C585 for 
dimensions used in performing insulation to cover valves, elbows, tees and flanges. 

 
I. All disturbed piping insulation in existing areas shall be re-insulated with insulation type, 

density, and thickness as specified for new piping.  Insulation damaged due to new work and 
demolition only shall be replaced unless otherwise noted. 

 
J. On cold systems such as refrigerant piping and cooling coil drain piping, vapor barrier 

performance is extremely important.  All penetrations and seams of the ASJ and exposed 
ends of insulation must be sealed with vapor barrier coating.  The ASJ must be protected 
with either a coating or a suitable vapor retarding outer jacket.  Vapor seals at butt joints 
shall be applied at every fourth pipe section joint and at each fitting to provide isolation of 
water incursion.  Vapor Barrier Coating:  Foster 30-65; Childers CP-34 or Vimasco 749.  
Permeance shall be 0.03 perms or less at 45 mils dry as test by ASTM E96. 

 
K. Fittings and valves shall be insulated with pre-formed fiberglass fittings, fabricated sections 

of fiberglass pipe insulation, Fiberglass pipe and tank insulation, Fiberglass blanket 
insulation, or insulating cement.  Thickness shall be equal to adjacent pipe insulation.  Finish 
shall be with pre-formed PVC fitting covers or as otherwise specified on contract drawings.  
Where applicable, Victaulic PVC fitting valve and coupling covers shall be utilized. 
Victaulic PVC covers shall be installed with matching pipe insulation jacketing material, 
vinyl tape solvent weld adhesive and appropriate fasteners. 

 
1. Flanges, couplings and valve bonnets shall be covered with an oversized pipe 

insulation section sized to provide the same insulation thickness as on the main pipe 
section.  An oversized insulation section shall be used to form a collar between the 
two insulation sections with low density blanket insulation being used to fill gaps.  
Jacketing shall match that used on straight pipe sections.  Rough cut ends shall be 
coated with a suitable weather or vapor-resistant mastic as dictated by the system 
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location and service.  Finish valve installation with a Tyvac jacket with ends that 
secure to adjacent piping. 

 
2. On hot systems where fittings are to be left exposed, insulation ends should be 

beveled away from bolts for easy access. 
 

3. On cold systems, particular care must be given to vapor sealing the fitting cover or 
finish to the pipe insulation vapor barrier.  All valve stems must be sealed with 
caulking which allows free movement of the stem but provides a seal against 
moisture incursion.  All gauge and thermometer penetrations and extensions shall be 
correctly sealed and insulated to prevent surface condensation.  Install oversized 
hangers to prevent penetrations of pipe insulation vapor barrier. 

 
L. All piping shall be supported in such a manner that neither the insulation or the 

vapor/weather barrier is compromised by the hanger or the effects of the hanger.  In all cases, 
hanger spacing must be such that the circumferential joint may be made outside the hanger.  
On cold systems, vapor barrier must be continuous, including material covered by the hanger 
saddle. 

 
1. Piping systems 3-inches (7.5cm) in diameter or less, insulated with Fiberglass 

insulation, may be supported by placing saddles of the proper length and spacing, as 
designated in Owens-Corning Pub. 1-IN-12534, under the insulation.  Hangers 
saddles shall be minimum 16 gauge with a saddle arc of 120 degrees minimum. 

 
2. For hot or cold piping systems larger than 3-inches (7.5 cm) in diameter, operating 

at temperatures less than +200 degrees F (93 degrees C) and insulated with fiber 
glass, high density inserts such as foam or wood blocks with sufficient compressive 
strength shall be used to support the weight of the piping system.  At temperatures 
exceeding +_200 degrees F (93 degrees C), Owens-Corning Pink Calcium Silicate, 
IIG, or approved equal pipe insulation shall be used for high density inserts. 

 
3. Owens-Corning Pink Calcium Silicate pipe insulation may be used to support the 

entire weight of the piping system provided the hanger saddle is designed so the 
maximum compressive load does not exceed 100 psi (7kg/cm). 

 
4. Where pipe shoes and roller supports are required, insulation shall be inserted in the 

pipe shoe to minimize pipe heat loss.  Where possible, the pipe shoe shall be sized to 
be flush with the outer pipe insulation diameter. 

 
5. Thermal expansion and contraction of the piping and insulation system shall 

generally be taken care of by utilizing double layers of insulation and staggering 
both longitudinal and circumferential joints. Where long runs are encountered, 
expansion joints may be required where single layers of insulation are being used 
and should be so noted on the contract drawings. 

 
6. On vertical runs, insulation support rings shall be used. 

 
2.03. PIPING INSULATION THICKNESSES SCHEDULE 
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A. All piping shall be insulated with pipe insulation of the thicknesses indicted below: 
 

 
PIPING INSULATION THICKNESS SCHEDULE 
SERVICES 

 
THICKNESS 

 
All Branch Runouts to Unit Heaters 

 
1 ½ -inch thickness 

 
Heating Hot Water Piping 2-inches & Larger 

 
2 –inch thickness 

 
Heating Hot Water Piping 1-½ -inches & Smaller 

 
1 ½ -inch thickness 

 
All Drain Piping from Cooling Coils/Evaporators 

 
½-inch thickness 

 
All Refrigerant Piping 

 
1-inch thickness 

 
2.04. DUCTWORK INSULATION MATERIALS AND THICKNESSES 
 

A. Insulate all supply, return, relief, and outside air intake ductwork with fiberglass exterior 
duct insulation with factory-applied foil facing.  All exposed fiberglass duct insulation shall 
be 2-inch rigid or non-flexible board type 3.0 pcf minimum density, 0.23 max. "K" factor at 
75 degrees F mean temperature, with white vinyl A.S.J. vapor barrier facing.  All concealed 
fiberglass duct insulation shall be 2-inch flexible blanket type, 1.0 pcf minimum density.  All 
concealed insulation shall be 0.27 max. "K" factor at 75 degrees F mean temperature with 
reinforced foil-scrim Kraft vapor barrier facing.  Install R-value of all ductwork insulation 
shall be a minimum of R-8. 

 
B. Refer to Division 23 Section, HVAC Air Distribution System and contract drawings for 

location of all sound-lined ductwork. Sound-lined ductwork from the discharge or supply 
side of all air handling units shall require external insulation in addition to internal lining 
specified hereinafter.  All other ducts indicated to be provided with interior lining shall not 
require additional exterior insulation. 

 
C. Where a vapor barrier is required, all joints, seams, tears, punctures, and other penetrations 

shall be closed with 3-inch (7.5cm) pressure-sensitive tape matching the facing or with vapor 
barrier coating reinforced with 3-inch (7.5cm) glass scrim tape. 
 

D. Exposed dual wall ductwork located in finished areas shall not require additional exterior 
insulation.  Exposed dual wall supply ductwork located in mechanical room, fan rooms, 
penthouse, mezzanines and boiler rooms shall require additional rigid exterior insulation as 
hereinafter specified. 

 
E. Contractor-applied internal linings shall be as specified and installed as hereinafter specified. 

 
F. For exposed Fiberglass duct insulation, tightly butt all edges and seams.  Secure insulation 

with flush mechanical fasteners spaced not less than one per square foot.  Insulation may be 
secured with 100 percent coverage of adhesive with mechanical fasteners on the underside of 
the duct only, in addition to adhesive.  Adhesive shall be water based Foster 85-60 or 
Childers CP-127.  Cover all seams, joints and fasteners with not less than 3-inch wide tape 
matching the insulation facing.  Pre-finished white fastener caps may be left exposed if the 
spacing and pattern is uniform in appearance.  Staples will not be permitted. 
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G. All duct-mounted heating coils shall be insulated with fiberglass exterior duct insulation with 

factory applied foil facing.  Insulation shall be 1½ -inches flexible blanket type, 1.0 pcf 
minimum density, 30 max "k" factor, with reinforced foil-scrim Kraft vapor barrier facing. 

 
H. All disturbed ductwork insulation in existing areas shall be re-insulated with insulation type 

and thickness as specified for new ductwork.  Duct insulation damaged due to installation of 
new work and demolition only shall be replaced. 

 
I. All supply air diffusers and supply air registers shall be fully insulated on the rear exposed 

surface to prevent condensation.  Insulation shall be 1 ½" inch flexible blanket type 1 ½ pcf 
minimum density with reinforced foil-scrim-Kraft vapor barrier facing, .25 max "k" factor. 

 
2.05. ACCESSORY MATERIALS 
 

A. Accessory materials installed as part of insulation work under this section shall include, but 
not be limited to: 

 
1. Closure Materials - Butt strips, bands, wires, staples, mastics, adhesives; pressure-

sensitive tapes. 
 

2. Field-applied jacketing materials - sheet metal, plastic, canvas, fiber glass cloth, 
insulating cement; PVC fitting covers, PVC jacketing. 

 
3. Support Materials - Hanger straps, hanger rods, saddles. 

 
4. Fasteners, weld pins/studs, speed clips, insulation washers. 

 
5. Metal mesh or expanded metal lagging. 

 
B. All accessory materials shall be installed in accordance with project drawings and 

specifications, manufacturer's instructions, and/or in conformance with the current edition of 
the Midwest Insulation Contractors Association (MICA) "Commercial & Industrial 
Insulation Standards." 

 
2.06. FIELD-APPLIED JACKET 
 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and 
forming.  Thickness is indicated in field-applied jacket schedules.  

 
1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
a). Johns Manville; Zeston. 
b). P.I.C. Plastics, Inc.; FG Series. 
c). Proto PVC Corporation; LoSmoke. 
d). Speedline Corporation; SmokeSafe. 
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2. Adhesive:  As recommended by jacket material manufacturer. 

 
3. Color:  High gloss white.   

 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field 

fabricate. 
a). Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, 

flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, 
and P-trap and supply covers for lavatories. 

 
5. Factory-fabricated tank heads and tank side panels. 

 
2.07. HANGER BLOCKS 

 
A. For all pipes larger than 3 inches in diameter the hanger blocks shall be high compressive 

strength foam or wood blocks.  Wood blocks shall be precision cut thickness to match 
specified insulation and shall include flared edge hanger saddle as manufactured by 
Buckaroo. 
 

B. The wood blocks shall be suitable for temperatures from  -120 degrees Fahrenheit to 200 
degrees Fahrenheit.  Do not utilize the wood blocks for piping systems operating outside of 
the indicated temperature range. 
 

PART 3. EXECUTION 
 
3.01. WORKMANSHIP 
 

A. The Contractor shall take special care to prevent soiling equipment below or adjacent to 
areas being insulated.  He shall be completely responsible for removing insulation cement 
splashes and smears and all surfaces that he mars or otherwise soils or defaces, and he will be 
totally responsible for restoring these damaged surfaces to their like-new condition when 
delivered to the site. 

 
3.02. SITE INSPECTION 
 

A. Before starting work under this section, carefully inspect the site and installed work of other 
trades and verify that such work is complete to the point where installation of materials and 
accessories under this section can begin. 

 
B. Verify that all materials and accessories can be installed in accordance with project drawings 

and specifications and material manufacturers' recommendations. 
 

C. Verify, by inspecting product labeling, submittal data, and/or certifications which may 
accompany the shipments, that all materials and accessories to be installed on the project 
comply with applicable specifications and standards and meet specified thermal and physical 
properties. 

 
3.03. PREPARATION 
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A. Ensure that all pipe and equipment surfaces over which insulation is to be installed are clean 

and dry. 
 

B. Ensure that insulation is clean, dry, and in good mechanical condition with all factory-
applied vapor or weather barriers intact and undamaged.  Wet, dirty, or damaged insulation 
shall not be acceptable for installation. 

 
C. Ensure that pressure testing of piping or duct systems has been completed prior to installing 

insulation. 
 
3.04. INSTALLATION 
 

A. Piping Systems 
1. General: 

 
a). Install all insulation materials and accessories in accordance with 

manufacturer's published instructions and recognized industry practices to 
ensure that it will serve its intended purpose. 

 
b). Install insulation on piping subsequent to installation of heat tracing, 

painting, testing, and acceptance tests. 
 

c). Install insulation materials with smooth and even surfaces.  Insulate each 
continuous run of piping with full-length units of insulation, with single cut 
piece to complete run.  Do not use cut pieces or scraps abutting each other.  
Butt insulation joints firmly to ensure complete, tight fit over all piping 
surfaces.  

 
d). Maintain the integrity of factory-applied vapor barrier jacketing on all pipe 

insulation, protecting it against puncture, tear or other damage.  Seal all 
tears, punctures and other penetrations of the pipe insulation vapor barrier 
coating. 

 
e). On exposed piping, locate insulation and cover seams in least visible 

location. 
 

2. Fittings:  Cover valves, fittings, unions, flanges, strainers, flexible connections, 
expansion joints, pump bodies, strainers, blowdowns, backflow preventers, autoflow 
valves and similar items in each piping system using one of the following: 

 
a). Mitered sections of insulation equivalent in thickness and composition to 

that installed on straight pipe runs. 
 

b). Cold pipe fittings:  Apply a tack coat of vapor barrier coating and 
reinforcing mesh to produce a smooth surface.  After ½ hour, apply a 
second coat of same vapor barrier coating, UL labeled, Type C, for cold 
water piping. 
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c). Hot pipe fittings and Type H for hot water piping: Apply tack of breather 
mastic.  Wrap fitting with fiberglass reinforcing cloth overlapping adjoining 
sections of pipe insulation by 2-inches.  Apply a second coat of Type C or 
Type H breather mastic over the reinforcing cloth, working it to a smooth 
finish. 

 
d). Insulation cement equal in thickness to the adjoining insulation. 

 
e). PVC fitting covers insulated with material equal in thickness and 

composition to adjoining insulation. 
 

3. Penetrations:  Extend piping insulation without interruption through walls, floors, 
and similar piping penetrations, except where otherwise specified. 

 
4. Joints: 

 
a). Butt pipe insulation against hanger inserts. For hot pipes, apply 3-inch 

(7.5cm) wide vapor barrier tape or bank over butt joints.  For cold piping, 
apply wet coat of vapor barrier lap cement on butt joints, and seal joints 
with 3-inch (7.5cm) wide vapor barrier tape or band. 

 
b). All pipe insulation ends shall be tapered and sealed, regardless of service. 

 
B. Equipment Insulation: 

 
1. General: 

 
a). Install insulation in accordance with manufacturer's published instructions 

and recognized industry practices to ensure that it will serve its intended 
purpose. 

 
b). Install insulation on equipment after installation of heat tracing, painting, 

testing, and acceptance tests. 
 

c). Install insulation materials with smooth, even surfaces. Rework poorly 
fitted joints.  Do not use joint sealer or mastic as filler for joint gaps and 
excessive voids resulting from poor workmanship.  Apply insulation using 
staggered joint method for both single and double layer installation, 
applying each layer of insulation separately. 

 
d). Coat insulated surfaces where specified on contract drawings with layer of 

insulating cement, troweled in a workmanlike manner, leaving a smooth and 
continuous surface.  Fill in seams, broken edges, and depressions.  Cover 
over wire mesh and joints with cement sufficiently thick to remove surface 
irregularities. 

 
e). Maintain the integrity of factory-applied vapor barrier jacketing on all 

insulation, protecting it against puncture, tears or other damage.  Seal all 
tears, punctures and other penetrations of equipment insulation facing. 
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f). Where specification calls for field-applied all-service vapor barrier 

jacketing, it shall be neatly fitted and tightly secured.  Lap seams 2-inches 
(5cm) (min.). Seal all joints with adhesive.  Tape with 3-inches (7.5cm) 
matching pressure-sensitive tape or 3-inch (7.5cm) glass fabric and vapor 
barrier coating. 

 
g). On exposed equipment, locate insulation and cover seams in least visible 

location. 
 

2. Removable Insulation:   Provide removable insulation sections to cover parts of 
equipment which must be opened periodically for maintenance, such as vessel 
covers, fasteners, flanges, frames accessories, manholes, handholes, cleanouts 
ASME stamp, and manufacturer nameplates. 

 
3. Areas Left Uninsulated:  Items such as boiler manholes, handholes, clean-outs, 

ASME stamp, and manufacturers' nameplates should be left uninsulated unless 
omitting insulation would cause a condensation problem.  When such is the case, 
provide removable insulation and appropriate tagging to identify the presence of 
these items.  Provide neatly beveled edges at interruptions of insulation. 

 
4. Equipment Exposed to Weather:  Protect outdoor insulation from weather by 

installation of weather barrier mastic protective finish or jacketing as recommended 
by the jacketing manufacturer. 

 
C. Ductwork Insulation: 

 
1. General: 

 
a). Before installing insulation, ensure that all seams and joints in ductwork 

have been sealed and leak tested by the contractor responsible for the duct 
system.  Before applying duct insulation, air ducts shall be clean and dry. 

 
b). Install insulation in accordance with manufacturer's published instructions 

and recognized industry practice to ensure that it will serve its intended 
purpose. 

 
c). Install insulation materials with smooth and even surfaces.  Butt joints 

firmly together to ensure complete and tight fit over surfaces to be covered. 
 

d). Maintain the integrity of factory-applied vapor barrier jacketing on all 
insulation, protecting it against puncture, tears or other damage.  All staples 
used on ductwork insulation shall be coated with suitable sealant to 
maintain vapor barrier integrity and covered with pressure sensitive vapor 
barrier tape and vapor barrier coating as specified. 

 
e). Insulate entire system including fittings, joints, flanges, fire dampers, 

flexible connections, and exposed joints.  All portions of duct designated to 
receive duct wrap shall be completely covered with duct wrap. 
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f). To ensure installed thermal performance, duct wrap insulation shall be cut 

to "stretch-out" dimensions. Maintain specified duct insulation thickness 
and vapor barrier at all fittings, obstructions, and duct flanges. 

 
g). A 2-inch (50mm) piece of insulation shall be removed from the facing at the 

end of the piece of duct wrap to form an overlapping stapling and taping 
flap. 

 
h). Install duct wrap insulation with facing outside so that the tape flap overlaps 

the insulation and facing at the other end of the piece of duct wrap.  
Adjacent sections of duct wrap insulation shall be tightly butted with the 2-
inch (50mm) stapling and taping flap overlapping.  If ducts are rectangular 
or square, install so insulation is not excessively compressed at corners. 
Seams shall be stapled approximately 6-inches (150mm) on center with 2-
inch (13mm) (min) steel outward clinching staples. 

 
i). Seams, joints and staples shall be sealed with pressure-sensitive tape 

matching the insulation facing (either plain foil or FRK backing stock) and 
glass fabric and vapor barrier coating. Cloth duct tape of any color or finish 
using reclaimed rubber adhesives shall not be utilized on duct wrap 
insulation.  Adjacent sections of duct wrap shall be tightly butted with the 
2-inch (50mm) tape flap overlapping. 

 
j). Where rectangular ducts are 24-inch (600mm) in width or greater, duct 

wrap insulation shall be additionally secured to the bottom of the duct with 
mechanical fasteners such as pins and speed clip washers, spaced on 18-
inch (425mm) centers (maximum) to prevent sagging of insulation. 

 
k). Seal all tears, punctures and other penetrations of the duct wrap facing using 

one of the above methods to provide a vapor tight system. 
 

l). Upon completion of installation of duct wrap and before operation is to 
commence, visually inspect the system and verify that it has been correctly 
installed. 

 
m). Open all system dampers and turn on fans to blow all scraps and other loose 

pieces of material out of the duct system. Allow for a means for removal of 
such material. 
 

n). Check the duct system to ensure that there are no air leaks through joints. 
 

o). No ductwork insulation shall be supported utilizing tie wire or bailing wire. 
 Penetrations of ductwork insulation vapor barrier are prohibited. 

 
p). Bevel and terminate insulation at access doors. Paint edges with vapor 

barrier mastic. 
 

q). Install insulation board between volume dampers and sheet metal standoffs. 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

HVAC INSULATION         230701-14 

 
r). Provide removable insulation section at all pitot tube traverse points. 

Insulation section shall contain tether that attaches to adjacent ductwork. 
 

2. Penetrations:  Extend ductwork insulation without interruption through walls, floors 
and similar ductwork penetrations, except where otherwise specified. 
 

3. Ductwork Exposed to Weather:  Protect outdoor insulation from weather by 
installing outdoor weather barrier mastic or jacketing as recommended by the 
insulation manufacturer. 
 

4. Rigid Insulation: 
 

a). Rigid duct insulation may be impaled over welded pins and secured with 
insulation caps and washers matching the color of the vapor barrier facing.  
All seams shall be firmly butted and sealed with pressure-sensitive vapor 
barrier tape matching the facing and vapor barrier coating. 

 
b). Corner angles shall be installed on all external corners of rigid duct 

insulation in exposed finished areas before jacketing, except oven and hood 
exhaust duct insulation, which shall have no corner angles. 

 
5. Duct Wrap Insulation:  Duct wrap insulation shall be applied with all joints butted 

firmly together.  All joints in the insulation covering shall be sealed with adhesive.  
Duct wrap insulation shall be secured to bottom of rectangular or oval ducts over 
24inches (60cm) wide with mechanical fasteners on 16-inch (40 cm) (approx.) 
centers to prevent sagging. 

 
6. Duct Lining Insulation:   Duct liner insulation shall be  applied with all joints tightly 

butted using 90 percent coverage of adhesive meeting the requirements of ASTM C 
916 plus mechanical fasteners spaced according to the liner manufacturer's  schedule 
for the interior width of the plenum, housing, or air shaft.  (Also refer to Division 23 
Section, HVAC Air Distribution System.) 

 
3.05. FIELD QUALITY ASSURANCE 
 

A. Upon completion of all insulation work covered by this specification, visually inspect the 
work and verify that it has been correctly installed.  This may be done while work is in 
progress, to assure compliance with requirements herein to cover and protect insulation 
materials during installation. 

 
3.06. PROTECTION 
 

A. Replace damaged insulation which cannot be satisfactorily repaired, including insulation 
with vapor barrier damage and moisture-saturated insulation. 

 
B. The insulation contractor shall advise the general and/or the mechanical contractor as to 

requirements for protection of the insulation work during the remainder of the construction 
period, to avoid damage and deterioration of the finished insulation work. 
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3.07. SAFETY PRECAUTIONS 
 

A. Insulation contractor's employees shall be properly protected during installation of all 
insulation.  Protection shall include proper attire when handling and applying insulation 
materials, and shall include (but not be limited to) disposable dust respirators, gloves, hard 
hats, and eye protection. 

 
B. The insulation contractor shall conduct all job site operations in compliance with applicable 

provisions of the Occupational Safety and Health Act, as well as with all state and/or local 
safety and health codes and regulations that may apply to the work. 

 
3.08. INSULATION COVERING 
 

A. Unless otherwise noted, all exposed duct insulation shall have a field applied PVC jacket 
cover neatly cut and pasted over ductwork insulation.  PVC shall be 20 mils thick.   

 
B. Unless otherwise noted, all exposed pipe insulation required to be insulated shall be jacketed 

with a PVC Jacketing with fitting covers.  PVC jacket shall be color fade resistant, white 
high gloss, U.S.D.A. authorized as manufactured by Proto Corporation or approved equal.  
PVC jacketing shall be high impact, ultraviolet resistant PVC.  Minimum thickness shall be 
20 mils, roll stock ready for shop or field cutting and forming. 

 
C. Exposed areas include, but are not limited to, all mechanical equipment rooms/fan rooms, 

mezzanines, crawlspaces, penthouses, kitchens, electric rooms, piping and ductwork exposed 
in an occupied space. 

 
D. Where PVC jackets are indicated, install with 1 inch overlap at longitudinal seams and end 

joints, for horizontal applications, install with longitudinal seams along top and bottom of 
tanks and vessels.  Seal with manufacturers recommended adhesive. 

 
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and 

the finish bead along seam and joint edge. 
 

E. Exterior exposed pipe insulation required to be insulated shall be jacketed with a corrugated 
aluminum jacketing system as previously described.  Seal all laps with 1/8” bead metal 
jacketing sealant. 
 

 
 END OF SECTION 
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SECTION 230900 
 

AUTOMATIC TEMPERATURE CONTROL 
 
PART 1  GENERAL 
 
1.01 SUMMARY 
 

A. For General Mechanical Requirements, see Division 23 Section, Common Work Results for 
HVAC, and Division 01, General Requirements. 

 
B. Comply with all code requirements and fire safety requirements as specified in 

Division 21 Section, Common Work Results for Fire Protection. 
 
C. Coordinate controls with controlled equipment.  Upon completion of the work, calibrate and 

adjust all controls for proper function.  Electric wiring, new duct coils, including interlock 
wiring for equipment such as existing air handler, existing exhaust fan, ductless units, new 
freeze protection pumps, fans, switches, dampers, etc., shall be furnished and installed under 
this section.  All electrical work shall conform to the applicable requirements of Division 26. 
 All control wiring shall be installed in conduit in accordance with Division 26. 

 
D. Reference is hereby made for this contractor to become familiar with Division 26 of these 

specifications.  Familiarization is for coordination purposes only.  The control contractor 
shall provide all necessary relays, contactors, interlock wiring etc. not provided under 
Division 26 for the automation of the control systems as required by the sequence of 
operation.  The Mechanical Contractor shall coordinate all requirements with the building 
Fire Alarm System.  The mechanical contractor shall provide all additional devices and 
interlock wiring required for the automation of the ATC system. 

 
E. Furnish all labor, materials, equipment and services necessary for and incidental to 

furnishing and installing a complete stand-alone, automatic control system to meet the 
requirements of the sequence of operation described in Part 4. 

 
F. All labor, material, and equipment  to meet the functional intent of the system, as specified 

herein and as shown on the drawings, shall be included. Drawings are diagrammatic only.  
Equipment and labor not specifically referred to herein or on the plans, that are required to 
meet the functional intent, shall be provided without additional cost to the owner. 

 
1.02 QUALITY ASSURANCE 
 

A. The systems shall be complete in all respects, and shall be installed by skilled personnel.  
The Mechanical Contractor shall have a successful history in the installation and 
maintenance of automatic temperature control systems similar in size and performance to 
that specified herein.   

 
B. All electrical wiring in connection with the Automatic Temperature Control System shall be 

furnished and installed by the Mechanical Contractor.  This shall include all interlock wiring 
between the existing air handling units, existing exhaust fans, new duct coils, fans, pumps, 
heating systems, dampers, and switches. 
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C. All temperature control and interlock wiring shall be installed in conduit unless otherwise 

noted on the plans.  Power or interlock wiring shall be run in separate conduit from sensor 
and communications wiring. 

 
D. Identify each item, mounted on the face of a control panel, with an engraved nameplate 

(1/4") inch high engraved letters minimum).  Identify each item of control equipment (except 
room sensors and thermostats), with stamped tape, firmly attached to equipment (1/4") inch 
high letters minimum). 

 
E. Thermostats or sensors mounted on outside walls shall be mounted on 1 inch minimum 

thickness, rigid fiberglass insulating base (or equal). 
 

1.03 GUARANTEE AND INSTRUCTION 
 

A. The control system including all components,  parts and assemblies herein specified shall be 
free from defects in workmanship and materials under normal use and service.  After 
completion of the installation, the Mechanical Contractor shall regulate and adjust all 
thermostats, control valves, control motors, and other equipment provided under this 
contract.  If within two (2) years from the date of acceptance by Owner any of the equipment 
herein described is proved to be defective in workmanship or materials, it will be replaced or 
repaired at no additional cost to the Owner.  The Mechanical Contractor shall, after 
completion, provide any service incidental to the proper performance of the Control System 
under guarantees outlined above for a period of two (2) years.  Normal maintenance of the 
system is not to be considered part of the guarantee.  All corrective modifications made 
during warranty service periods shall be updated on all user documentation including as-built 
shop drawings. 

 
B. The mechanical contractor shall completely check out, calibrate and test all equipment to 

insure that the system performs in accordance with the approved specifications and 
sequences of operation submitted. 

 
C. Upon completion of the work, the control drawings encased in heavy plastic shall be 

provided where directed.  Layout shall show all control equipment and the function of each 
item indicated. 

 
D. Upon completion of the work, the Mechanical Contractor shall have completely adjusted the 

entire control system.  He shall arrange to instruct the Owner's representative on the 
operation of the control system for a period of not less than twelve hours.  All training shall 
be by the Mechanical Contractor and shall utilize specified manuals and as-built 
documentation. 

 
1.04 SUBMITTALS 
 

A. Submit complete shop drawings, including component catalog cuts, for approval before 
starting any control work.  Shop drawings shall be in accordance with Division 23 Section, 
Common Work Results for HVAC.  Shop drawings shall indicate all control equipment, 
arrangements, locations, functions, and description of operation. 
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B. Upon completion of his work, the Control Contractor shall provide [six (6) sets] of 
description of operation and schematic drawings corrected to the as-built condition.  This 
material shall be delivered to the Owner. 

 
C. Submittal shall consist of: 

 
1. Data sheets of all products. 
2. Valve, damper, and well and tap schedules showing size, configuration, capacity and 

location of all equipment. 
3. Wiring and piping interconnection diagrams including panel and device power and 

sources. 
4. Equipment lists of all proposed devices and equipment. 
5. Sequences of operation. 

 
1.05 ALTERNATES 
 

A. Refer to Division 01 Section, Alternates - Alternates for description of work under this 
section affected by alternates. 
 

PART 2  PRODUCTS 
 
2.01 WIRING 
 

A. The multi-conductor cable for field wiring of electronic analog sensors shall be minimum 
No. 22 AWG, 300 volt, thermoplastic with stranded copper wire and 100% shield coverage.  
The number of conductors in each sensor cable shall be as determined by the Contractor.  2/c 
#22 shielded cables shall be Belden Cat. #8451 3/c #20 shielded cables shall be Belden Cat. 
#9770. 

 
B. Individual conductors shall be color coded and in addition shall be numbered in the field to 

identify the particular terminal to which attached.  Field numbering shall be performed with 
Brady markers wrapped around the wire near the terminal connection.  All wires shall be 
terminated with pressure type connectors suitable for wire size, material and terminal 
connection.   

 
C. All wiring shall be installed in a designated conduit raceway.  The conduit shall conform to 

Division 26. 
 
D. All junction boxes shall have covers painted safety green, and be rigid steel. 

 
2.02 CONTROLLERS 
 

A. Thermostat covers shall be locking type, key to open with blank cover.  Thermostats used in 
air conditioning areas shall have two set points.  All room thermostats shall be mounted 5'-3 
inches above the furnished floor, except in stairways, corridors and toilets, which shall be 7'-
0 inches.  Provide insulating bases where thermostats are located on exterior or 
unconditioned walls.  Each thermostat shall have adjustable limit stops and adjustable 
sensitivity.  Provide vandal proof locking covers. 
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B. Low Limit Thermostats:  Freezestats shall have a minimum 20 foot (averaging sensing 
element) capillary tube sized to the basis of one linear foot of capillary tube for each square 
foot of coil surface.  Thermostat sensitivity shall be adjustable.   Freezestats shall stop supply 
and return fans and close the outside air damper if mixed air temperature drops below 35 
degrees F and open control valves.  Additional requirements are indicated in Sequence of 
Operation. 

 
2.03 DAMPERS 
 

A. Control Dampers 
 

1. The Mechanical Contractor shall provide all automatic control dampers of the types 
indicated on the plans and not specified to be integral with other equipment.  Frames 
shall be not less than 16 gauge galvanized steel.  Blades shall not be over 6 inches wide 
airfoil shaped double skin construction of 14 gauge equivalent thickness.  Bearings 
shall be stainless steel sleeves with ½" inch shafts.  Blade edge seals shall be vinyl 
blade with flexible metal compressible jamb seals of the tight-seal spring type.  
Dampers and seals shall be suitable for temperature ranges of -40 to 250 degrees F. 

 
2. All proportional control dampers shall be opposed blade type and all two-position 

dampers shall be parallel blade type. 
 
3. Dampers shall be sized to meet flow requirements of the application.  The sheet metal 

contractor shall furnish and install baffles to fit the damper to duct size.  Baffles shall 
not exceed 6 inches. 

 
4. Dampers shall be minimum leakage type to conserve energy and the temperature 

control manufacturer shall submit leakage and flow characteristic data for all control 
dampers with the temperature control submittal.  Maximum leakage shall be 3 CFM/Sq. 
Ft. at static pressure of 1 inch W.C. for a damper width of 48 inches. 

 
5. Where ultra-low leakage dampers are specified the blade edges shall be fitted with 

replaceable, snap-on, inflatable seals to limit damper leakage to 1/2 percent at applied 
static pressure. 

 
6. Low pressure rectangular control dampers shall be Type CD60 airfoil low leakage 

damper as manufactured by Ruskin or as approved equal of American Warming and 
Ventilating, Air Balance and Arrow.  Round control dampers shall be Type CERS25 
with blade edge seals as manufactured by Ruskin or as approved equal. 

 
B. Damper Operators 

 
1. Electric damper actuators shall be properly sized to provide sufficient torque to position 

the damper throughout its operating range. 
 
2. Use devices which are quiet in operation and which in the event of power failure, will 

fail safe by spring action in either the normally open or normally closed position as 
required for freeze, moisture, smoke, or fire protection. 
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3. In general, where operators are sequenced with other operators they shall be provided 
with positive positioning relays having adjustable operating ranges and starting points 
to permit adjustment of the control sequence as required by the operating characteristics 
of the system.  However, where operators for sequencing valves are located in confined 
spaces within terminal units, springs with pre-selected ranges to provide necessary 
sequencing may be used. 

 
4. Electric actuators requiring a 24 VAC power supply will be utilized.  All motors will 

have a cover mounted 120/24VAC transformer.  Motors shall be specifically designed 
and sized with proper torque according to requirements of the device it is to be used on 
(i.e.:  valve, damper). Each actuator will accept the proper control input as the system is 
designed, (i.e.,:  floating, 0-10VDC, 4-20Ma etc.) without the need for any additional 
interface devices. 

 
2.04 CONTROL VALVES 
 

A. All automatic control valves 3 inches and smaller shall be screwed type, and valves 4 inches 
and larger shall be flanged. Valves shall be factory-rated to withstand the pressures 
encountered.  Valves shall have stainless-steel stems and spring loaded Teflon packing with 
replaceable seats and discs.  All control valves must be capable of withstanding the shut-off 
head of the pump they are connected to without the valve seat lifting. 

 
1. All modulating straight-through water valves shall be provided with equal-percentage 

contoured throttling plugs.  All three-way valves shall be provided with linear throttling 
plugs such that the total flow through the valve shall remain constant regardless of the 
valve's position.  Valves shall be sized for a pressure drop equal to the coil they serve 
but not to exceed 5 psi.  Valves shall have replaceable seats and discs. 

 
2. Optional accessories shall include a positioning relay and a stem packing lubricator for 

factory or field assembly.  Valve stem packing shall be low friction, tight sealing 
Teflon. 

 
3. Unitary valves shall be straight-through or three way type as specified in the sequence 

of operation with high-pressure connections suitable for copper pipe and rated for 250 
psig.  Stems shall be polished stainless-steel and packing shall be ethylene-propylene 
suitable for both chilled water and 250 degree hot water service.  Straight-through 
valves shall have back-seating feature, to allow packing to be replaced without draining 
system. 

 
4. All valves shall use guided valve plugs for good seating and reliable operation.  Valves 

1/2 inch to 1inch shall be ANSI Class 125 bronze body with screwed ends.  Valves 1-
1/4 inches to 2 inches shall be ANSI Class 150 bronze body with screwed ends.  Valves 
2-1/2 inches to 4 inches shall be Class 125 cast iron body with bronze trim and flanged 
ends.  Valves 6 inches and larger shall be Class 125 steel body with bronze trim and 
flanged ends.  Butterfly valves shall be DeZurick HIGH performance or Keystone 
Keylock, Lug style as specified in Division 23 Section, HVAC Piping, Fittings, & 
Valves. 

 
5. All heat coil valves shall be normally open to the coil.   
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B. Control Valve Operators: 

 
1. Electric valve actuators shall be properly sized to provide sufficient torque to position 

valves throughout its operating range. 
 
2. Use devices which are quiet in operation and which in the event of power failure, will 

fail safe by spring action in either the normally open or normally closed position as 
required for freeze, moisture, smoke, or fire protection. 

 
3. In general, where operators are sequenced with other operators they shall be provided 

with positive positioning relays having adjustable operating ranges and starting points 
to permit adjustment of the control sequence as required by the operating characteristics 
of the system. However, where operators for sequencing valves are located in confined 
spaces within terminal units, springs with pre-selected ranges to provide necessary 
sequencing may be used. 

 
4. Electric actuators requiring a 24VAC power supply will be utilized. All motors will 

have a cover mounted 120/24VAC transformer.  Motors shall be specifically designed 
and sized with proper torque according to requirements of the device it is to be used on 
(i.e:  valve, damper). Each actuator will accept the proper control input as the system is 
designed, (i.e.:  floating, 0-10VDC, 4-10Ma etc.) without the need for any additional 
interface devices. 

 
2.05 CONTROL PANELS 
 

A. Where required or indicated furnish and install local panels for indicating controllers, 
switches, relays, etc.  Control panels shall be fully enclosed cabinets, all steel construction 
and shall meet the requirements of NEMA 1 enclosures.  Cabinet shall have piano hinged 
door with a locking latch.  All cabinet locks shall use common key.  Provide means of 
storing control system instructions and drawings inside cabinet for future reference.  Panel 
shall be wall mounted or free standing and located where directed by the Contract Drawings 
or Engineer.  All gauges and switches in the face of panels shall be identified with micarta 
nameplates with etched white filled letters not less than � inch high. 

 
2.06 MISCELLANEOUS ELECTRICAL DEVICES 
 

A. Electric Actuators.  All automatically controlled devices, unless specified otherwise 
elsewhere, shall be provided with electric actuators which shall be sized to operate their 
appropriate loads with sufficient reserve power to provide smooth modulating action or two-
position action and tight close off as specified. 

 
1. Where two or more actuators are to be operated in sequence with each other, 

sequencing shall be by spring range, pilot positioners, or by digital sequencing with 
separate analog outputs, as specified in the sequence of operation. 

 
B. Safety low limit shall be manual reset line voltage type with bellows actuated switches.  

Twenty foot capillary shall be responsive to the coolest section of its length. 
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C. Electric thermostats shall be line voltage or low voltage type suitable for the application.  
Low voltage type shall have heat anticipation.  Ratings shall be adequate for the applied 
load. 

 
D. Aquastats shall be line voltage strap on type with single pole, single throw switching.  

Switches shall have an adequate rating for the applied load.  All wiring from aquastats to 
domestic recirculating pumps shall be by Mechanical Contractor. 

 
E. Duct Smoke Detectors shall be furnished by Division 26 and installed under Division 23.  

They shall be designed to provide detection of combustion gases and fire and smoke in air 
conditioning and ventilating duct systems in compliance with the National Fire Protection 
Association and Underwriters Laboratories, Inc. Standard U.L. 167. 

 
F. Unless otherwise specified, for low voltage circuits, use NFPA 70 Type T, TF, TW, THW, 

THWN, R, RH, RF-2, or FF-2 of 20 gauge and larger except low voltage dc and electronic 
circuits carrying less than 0.5 amperes cables 2 of 2 or more conductors, not smaller than 22 
gauge if not shielded, may be used in lieu of individual wires.  Use shielded cables carrying 
circuits sensitive to external fields. Terminate cables in push-on, solder or screw type 
terminal strips.  Do not tap cables at intermediate points.  Do not create intermediate junction 
points. 

 
G. Provide E.M.T. raceway systems for all wiring in accordance with NFPA 70, and Electrical 

Specification, Division 26.  Wiring shall be plenum rated in areas of mechanical air transfer. 
 

H. Relays shall be open contact, mercury tube or electronic type with dust-proof enclosures 
having capacity suitable for the load controlled. 

 
I. Provide all necessary wiring, relays, contacts, etc., to prevent nuisance alarms of alarm 

points during Off, Unoccupied or Test modes. 
 
J. Manual transfer switches shall have operating levers and index plates showing switch 

positions and names of apparatus controlled or other designations required. 
 
K. Transformers other than those used in bridge circuits shall have primaries wound for the 

correct control circuit voltage.  Size to have capacity to operate simultaneously all apparatus 
served and in addition be capable of carrying a 25 percent overload for one hour.   Enclose 
transformer in a steel cabinet with conduit connections, and provide a disconnect switch on 
the primary side, and a fuse cut-out on the secondary side. 

 
L. Operate electric and electronic mechanical controls at maximum of 120 volts or less.  Where 

not provided under Division 26, Electrical, provide voltage transformers and isolating relays 
where control system must operate at voltage other than that of line voltage. 

 
M. Wiring shall be performed in accordance with the applicable provision of Division 26, 

Electrical Work.  All temperature control wiring shall be run in E.M.T. in mechanical spaces 
in raceway and in accordance with Division 26.  Furnish plenum rated cable in all areas of 
mechanical air transfer. 

 
N. Low voltage cable may be utilized in accessible locations. This cable shall be run open and 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
AUTOMATIC TEMPERATURE CONTROL      230900-8 

ty-wrapped accordingly. 
 

2.07 TEMPERATURE SENSORS 
 

A. Temperature sensors for hot water systems shall have a time constant response of less than 
three seconds to a temperature change of 1.0 degree.  Sensors shall be coupled with 
Industrial grade adjustable span transmitters to achieve overall accuracy of plus or minus 
0.10 degrees F. 

 
B. Analog Sensor - Liquid Immersion Temperature 

Temperature sensors for hot water systems shall have a constant response of less than three 
seconds to a temperature change of 1.0 degrees F.  The sensor assembly, platinum RTD 
sensing element and transmitter shall provide the following range with accuracy specified:  
+32 degrees F to 122 degrees F, +/-.5 degrees F. 

 
C. Sensor installed in pipes shall be installed in thermometer wells of bronze or stainless steel 

material.  Heat transfer compounds shall be compatible with the sensor.  Compression type 
fittings between sensors and thermometer wells are acceptable. 

 
2.08 MISCELLANEOUS DEVICES 
 

A. Aquastats shall be line voltage strap-on type for single pole, single throw switching.  
Aquastats shall be provided, wired, and installed by mechanical contractors. 

 
PART 3  EXECUTION  
 
3.01 GENERAL 
 

A. The Automatic Temperature Control System shall be designed, installed, and commissioned 
in a turn key fully implemented and operational manner. 

 
3.02 INSTALLATION & SUPERVISION 
 

A. All wiring shall be properly supported and run in a neat and workmanlike manner.  All 
wiring exposed and in equipment rooms shall run parallel to or at right angles to the building 
structure.  All piping and wiring within enclosures shall be neatly bundled and anchored to 
prevent restriction to devices and terminals. 

 
B. The Mechanical Contractor shall be responsible for all electrical installation required for a 

fully functional control and automation system and not shown on the electrical plans or 
required by the electrical specifications.  All wiring shall be in accordance to all local and 
national codes. 

 
1. All line voltage wiring, all wiring exposed, and all wiring in equipment rooms shall be 

installed in conduit in accordance to the electrical specifications. 
 
2. All electric and electronic wiring shall be #18 AWG minimum THHN and shielded if 

required. 
 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
AUTOMATIC TEMPERATURE CONTROL      230900-9 

C. Install control units and other hardware in position on permanent walls where not subject to 
excessive vibration. 

 
D. Install in accordance with manufacturers instructions. 
 
E. Check and verify location of thermostats, humidistats, and other exposed control sensors 

with plans and room details before installation.  Align with lighting switches and humidistat. 
 

F. Mount freeze protection thermostats using flanges and element holders. 
 
G. Mount outdoor reset thermostats  and outdoor sensors indoors, with sensing elements 

outdoors with sun shield. 
 
H. Provide separable sockets for liquids and flanges for air bulb elements. 
 
I. Provide valves with position indicators and with pilot position where sequenced with other 

controls. 
 
J. Mount control panels adjacent to associated equipment on vibration free walls or free 

standing angle iron supports.  One cabinet may accommodate more than one system in same 
equipment room. Provide engraved plastic nameplates for instruments and controls inside 
cabinet and engraved plastic nameplates on cabinet face. 

 
3.03 EXAMINATION 
 

A. Verify existing conditions before starting work. 
 
B. Verify that systems are ready to receive work. 
 
C. Beginning of installation means installer accepts existing conditions. 
 
D. Sequence work to ensure installation of components is complementary to installation of 

similar components in other systems. 
 
E. Coordinate installation of system components with installation of mechanical systems 

equipment such as air handling units and air terminal units. 
 
F. Verify that conditioned power supply is available to the control units. Verify that field end 

devices, wiring, and tubing is installed prior to installation proceeding. 
 
3.04 INTERLOCK REQUIREMENTS 
 

A. The fan and equipment interlock requirements are as required herein and as scheduled on the 
contract drawings. 

 
B. Furnish and install all necessary relays, transformer, contactors, wiring, conduit, and 

accessories to perform fan and equipment interlocks. 
 
C. Unless otherwise  noted, fan interlocks shall be arranged such that dampers associated with 
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fan shall be open when fan starts and close when fan stops. 
 
3.05 SUBMITTALS FOR REVIEW 
 

A. Shop Drawings: Indicate mechanical system controlled and control system components. 
 

1. Label with settings, adjustable range of control and limits.  Include written description 
of control sequence. 

2. Include flow diagrams for each control system, graphically depicting control logic. 
 
3.06 SUBMITTALS AT PROJECT CLOSEOUT 
 

A. Project Record  Documents: Record actual locations of components  and set points of 
controls, including changes to sequences made after submission of shop drawings. 

 
PART 4  SEQUENCES OF OPERATION 

 
4.01 EXISTING AIR HANDLING UNIT #8 AND ASSOCIATED EXISTING EXHAUST FAN #8 

 
A. The following is the existing sequence of operation for Existing AHU #8 and Existing 

Exhaust Fan #8.  Test, replace, and calibrate all existing controls, sensors, etc... as required 
to accomplish the following sequence of operation.  Incorporate new devices and equipment 
as shown or Contract Drawings and as specified. 

 
B. Air Handling Unit #8 shall be enabled/disabled through the BAS.  Upon enabling the unit 

shall start in the following sequence: 
 

1. Outside air damper shall open to its minimum set point. 
 
2. Return air damper shall open to its maximum set point. 
 
3. Upon proof that the dampers are open (via damper end switches) the supply and 

exhaust fan shall be started. 
 
4. Upon failure of the fans to start.  The unit shall be de-energized 
 
5. Fan status and damper status shall be available at the BAS. 
 
6. The return air motor operated damper shall be under control of air monitor in return air 

ductwork to unit.  Damper shall provide fixed air quantity (supply air – outside air 
cfm).  Except during economizer mode (See economizer operation). 

 
7. The new exhaust fan shall be interlocked with existing Air Handling Unit #8.  New 

exhaust fan shall energize during occupied period and de-energize during unoccupied 
period. 

 
C. Heating (in unit) 
 

1. Provide a temperature sensor in the discharge air ductwork, which shall function 
through the BAS to modulate the hot water control valve to allow flow through the 
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heating coil until the set point is satisfied. 
 
2. Temperature set point shall be adjustable through the BAS, initially set per the 

following schedule: 
 
Outside Air Temperature     Setpoint 

50°F       65°F 
65°F       55°F 

 
3. If the cooling coil valve is open (to cooling coil) the hot water heating coil control 

valve shall be closed to coil. 
 

D. Cooling 
 
1. Provide a temperature sensor in the space, which shall function through the BAS to 

engage the economizer mode (see below) if conditions are suitable.  If conditions are 
not suitable, the BAS shall modulate the chilled water control valve to allow flow 
through the chilled water coil until setpoint is satisfied. 

 
2. The BAS shall monitor all room sensors served by AHU-8.  If any space falls more 

than 3 degrees F (adjustable) below room set point, the BAS shall function to raise the 
supply air temperature leaving the cooling coil unit space sensor is within range.  If any 
space exceeds the room sensor set point by 3°F (adjustable) the BAS shall function in 
reverse. 

 
3. All setpoints shall be adjustable through the BAS, initially se as follows: 
 

a. Room sensors: 75°F 
b. Coil discharge temperature:  54°F 

 
E. Dehumidification: 

 
1. Provide a space humidistat, which shall function through the BAS to engage de-

humidification mode when setpoint is exceeded. 
 
2. If the unit is in economizer mode, the economizer mode shall be ended. 
 
3. In the dehumidification mode, the BAS shall place the cooling coil under control of the 

cooling discharge air sensor, which shall function to modulate the chilled water control 
valve until the setpoint is satisfied. 

 
4. Duct mounted heating coils shall be under control of the room sensor.  The BAS shall 

function to modulate the heating coil control valves to maintain setpoint. 
 

5. Space humidity setpoint shall be adjustable through the BAS, initially set for 55% RH 
 
6. The cooling coil discharge air temperature shall be adjustable through the BAS, initially 

set for 54°F. 
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F. Space Heating 
 
1. Provide a room sensor, which shall function through the BAS to modulate a control 

valve on a duct mounted heating coil to allow flow through the coil unit setpoint is 
satisfied. 

 
2. The room heating setpoint shall be adjustable through the BAS, initially set for 70°F. 
 

G. Economizer Mode 
 
1. When outside air conditions are suitable for cooling, the BAS shall close the cooling 

coils chilled water valve, and modulate the return air, outside air and exhaust air 
dampers to maintain discharge air setpoint. 

 
2. When the economizer mode is started, fan EF-8 shall start and be under control of its 

VFD.  Exhaust volume shall be equal to 3400 cfm minus return air quantity as 
measured at return air flow monitoring station. 

 
3. If the space humidity rises above the setpoint, the BAS shall end the economizer mode 

and engage the mechanical cooling. 
 

H. Unoccupied Mode 
 
1. Per a user defined schedule, the unit shall be de-energized when the space is 

unoccupied. 
 
2. The BAS shall monitor the space and humidity sensors.  If a majority of the sensors 

exceed the set back setpoints, or any space exceeds the setpoints by more than 5 
degrees F or 5% RH, the unit shall be started in the heating or cooling mode as required 
to re-establish setpoints. 

 
3. The outside air and exhaust air damper shall remain closed during the unoccupied 

mode. 
 
4. Unoccupied setpoints shall be adjustable through  the BAS, initially set as follows: 
 

a. Minimum Temperature: 60°F 
b. Maximum Temperature: 80°F 
c. Maximum Relative Humidity: 60% 
d. Unoccupied Schedule 5pm to 6am 

 
I. Filters 

 
1. Provide a differential pressure sensor across filter bank that shall function thru BAS to 

alarm on high filter static pressure. 
 
2. Sensor setpoint shall be adjustable thru the BAS, initially set for 0.50” W.C. 
 

J. Morning Start-up 
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1. At the conclusion of the unoccupied mode, the BAS shall function to end the 
unoccupied mode and engage the morning start-up mode. 

 
2. In the morning start up mode, the BAS shall start the unit with outside air and exhaust 

air dampers closed.  The return air dampers shall be open. 
 
3. The BAS shall modulate the heating or cooling coil control valves as required until 

occupied setpoints have been re-established. 
 
4. The length of the morning start up shall use “Smart” programming and self-adjust the 

start-up period shall be adjustable through the BAS, initially set for 60 minutes. 
 
5. Once the occupied setpoints have been established, the start-up mode shall end and unit 

operated as described above.  If the start-up period expires without the occupied 
setpoints being re-established, the start-up mode shall be ended and the unit operated as 
described above. 

 
6. To prevent nuisance trips of the freezestat, the outside air damper shall open slowly 

when unit goes into occupied mode. 
 
K. Safeties 

 
1. A freezestat shall be provided on the discharge side of heating coil, which shall 

function through the BAS on activation to de-energize the unit, close the outside air 
damper, open the hot water control valve to allow flow through the coil and alarm the 
control console. 

 
2. Smoke detector – the unit shall receive a signal from each duct mounted smoke 

detector, which shall shut down the unit and alarm on ATC system and fire alarm 
system.  Install new duct detector in unit return.   

 
3. Fire alarm interface: The unit shall receive a signal from the fire alarm system, which 

shall shut down the unit. 
 

L. Information, alarms, & setpoint:  The following shall be available through the BAS.  An (A) 
after the item indicates that the control console shall be alarmed upon failure or if setpoints 
are exceeded. 
 
1. All points noted in sequence as “to be available thru BAS” including alarms 
 
2. Air flow (supply & return) 
 
3. Economizer status 
 
4. Chilled water valve – percent open 
 
5. Discharge air temperature (A) 
 
6. Supply and exhaust fan status (A) 
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7. Freezestat status (A) 
 
8. Smoke detectors status (A) 
 
9. Filter differential pressure 
 
10. H.W. Control valve:  percent open 
 
11. Outside air , exhaust and return air damper status (A) 
 
12. Space temperature & humidity (A) 
 
13. Duct heating coil control valve – percent open. 
 

M. General 
 
1. The control contractor is ultimately responsible for sequence of operation as described 

herein, independent of who is supposed to provide what.  The final operation shall be as 
described here in and the sole responsibility of the control contractor.  It shall be the 
control contractor’s responsibility to consult with equipment vendors and coordinate 
any control devices to be furnished with the equipment. 

 
2. Update graphics on existing ATC system to reflect all components and the ATC 

diagram. 
 

4.02 NEW HOT WATER DUCT HEATING COILS WITH 2-WAY CONTROL VALVE. 
 

A. General 
 

1. All duct heating coil control valves shall be normally open type and shall fail in the 
full open position. 

 
2. All duct heating coil control valves shall modulate to wide open position during 

unoccupied cycle, morning warm-up cycle or whenever the supply air fan is de-
energized. 

 
3. All duct heat coil control valves shall modulate closed during morning pull down 

cooling cycle. 
 

B. Occupied Cycle: 
 

1. During the occupied cycle the space temperature sensor, T-3 shall modulate the 
heating coil control valve, V-3 to maintain a space temperature of 75 degrees F 
(adjustable).  The reverse sequence shall occur upon a rise in space temperature 
above set point. 

 
2. Each duct heating coil temperature sensor, T-3 shall be tied into the DDC system to 

determine discharge air temperature set point, based on the space with the maximum 
cooling requirement.  The discharge air temperature set point of each air handling 
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unit shall be re-set based on the space requiring the maximum cooling. 
 

C. Unoccupied Cycle: 
 
  1. During the unoccupied cycle, the air handling unit serving the duct mounted coils 

shall be de-energized. 
 
4.03 HYBRID HEAT PUMP WITH DOMESTIC RE-CIRC. PUMP 
 

A. General 
 

1. The electric hybrid heat pump domestic hot water heater shall be tied into the ATC 
system to provide start/stop optimization and control.  ATC contractor shall provide 
contactors as required for start/stop optimization. 

 
2. The leaving water temperature of the electric hybrid heat pump water heater shall be 

monitored and report back to central monitoring system. 
 
3. The electric hybrid heat pump domestic hot water heater re-circ pump shall be 

controlled by a line mounted aquastat.  All wiring, relays, aquastats, etc., shall be 
provided and installed by  ATC subcontractor.  Domestic water re-circulating pumps 
shall be de-energized when system is shut-down during summer and/or lengthy 
unoccupied periods.  Furnish start/stop optimization strategy on domestic recirc. 
pump to allow proper domestic water heater and recirc. pump start time each 
morning based on how long it took the day before to obtain recirc. temperature 
measured at T-2. 

 
4. On a fall in recirc. water temperature below set point the recirc. pump shall energize. 

 Reverse sequence shall occur when aquastat is satisfied. 
 
5. Provide and install differential pressure switch or current sensor to determine the 

status of all domestic re-circ pumps. 
 
6. Install domestic recirc. temperature sensor for start/stop optimization. 
 

B. System Operation 
 

1. The electric hybrid heat pump domestic water heater shall be furnished with factory 
package controls to maintain a constant leaving temperature of 110 degrees F 
(adjustable). 

 
2. Factory controls shall allow the following modes of operation. 
 

a). Electric heat pump 
b). Electric resistance 
c). Combined heat pump and electric resistance 
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4.04 HOT WATER UNIT HEATER  
 

A. General 
 

1. All horizontal / cabinet unit heater control valves shall be normally open type and 
shall fail in the fully open position. 

 
2. On a fall in room temperature to 60 degrees F (adjustable), the space temperature 

sensor, T-1 shall energize unit heater fans and open unit heater control valve, V-1 in 
sequence to maintain a space temperature of 65  degrees F (adjustable).  The reverse 
sequence shall occur upon a rise in space temperature above set point. 

 
3. Unit heater control valve, V-1 shall be fully modulating. 

 
4. For mechanical rooms and similar non-finished spaces set point shall be 50 degrees 

Fahrenheit (adjustable). 
  
4.05 DUCTLESS SPLIT SYSTEM HEAT PUMP UNITS. 
 

A. General: 
 

1. The ductless split system air conditioning and heat pump units shall be provided 
with factory packaged controls as indicated in Division 23 Section,  Heating, 
Ventilating, and Air Conditioning. 

 
2. ATC subcontractor shall install factory furnished controls, interlock wiring, 

thermostats, and control wiring for a complete and operational system. 
 

3. Where indicated, the ATC subcontractor shall interlock the A/C condensate float 
switch to their respective Ductless Split System.  The A/C condensate float switch 
shall be wired to de-energize the Ductless Split System if moisture is detected in the 
auxiliary drain pan.  A local alarm shall be annunciated upon activation of the float 
switch. 

 
4.06 ELEVATOR PIT SUMP PUMP 

 

 A. General 

 

  1. The elevator pit sump pump shall be furnished with additional contacts for remote 
alarm on the central automatic temperature control system. 

 

  2. Provide all interlock wiring, contacts, relays as required to monitor alarm points at 
elevator pit sump pump. 
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 B. Operation 

 

  1. Should a high water condition occur in the elevator sump pit an alarm shall 
annunciate on the automatic temperature control system in addition to the local 
audible/visual alarms at the elevator pit sump pump control panel. 

 

  2. Should oil be sensed in the elevator pit an alarm shall annunciate on the automatic 
temperature control system in addition to the local audible/visual alarm at the 
elevator pit sump pump control panel. 

 
END OF SECTION 
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SECTION 233000 
 

HVAC AIR DISTRIBUTION 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. For General Mechanical Requirements, see Division 23 Section, “Common Work Results 
for HVAC” and Division 01, “General Requirements”. 

 
B. The fabrication and installation of all ductwork, together with related equipment, shall 

comply with the standards of the National Fire Protection Association, as set forth in 
NFPA Standard No. 90A, as well as with the requirements of the Sheet Metal and Air 
Conditioning Contractors' National Association, Inc., and the latest edition of the 
ASHRAE Guide. 

 
C. All duct sizes shown are net inside clear dimensions.  Where internal duct lining is used, 

increase duct sizes accordingly to provide the indicated net free area.  Unless otherwise 
indicated size runouts, drops, and connections to grilles, registers, diffusers, fans, coils, 
louvers, filters, and other equipment to the full size of the equipment connection. 

 
D. Minor changes may be made in duct sizes where required to fit the available space, 

provided the indicated net free area and approximate aspect ratio are maintained. 
 

E. Smoothly transition all ductwork to prevent excessive or unnecessary turbulence or 
pressure loss. 

 
F. All exposed ductwork in finished areas shall be painted in color as indicated by Architect.  

All ductwork requiring paint shall be constructed of paint grade galvanized sheet steel 
with a paintable finish. 

 
1.02 REFERENCES  
 

A. ASTM A 36 - Structural Steel. 
 

B. ASTM A 90 - Weight of coating on Zinc-Coated (Galvanized) Iron or Steel Articles. 
 

C. ASTM A 167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and 
Strip. 

 
D. ASTM C 916 Type II – Standard Specification for Adhesives for Duct Thermal 

Insulation. 
 
E. ASTM A 366 - Steel, Sheet, Carbon, Cold Rolled, Commercial Quality. 

 
F. ASTM A 480 - General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel 

Plate, Sheet, and Strip. 
 

G. ASTM A 525 - General Requirements for Steel Sheet, Zinc-Coated (Galvanized) by the 
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Hot-Dip Process. 
 

H. ASTM A 527 - Steel Sheet, Zinc-Coated (Galvanized) by Hot-Dip Process, Lock 
Forming Quality. 

 
I. ASTM A 568 - Steel, Sheet, Carbon, and High-Strength, Low-Alloy, Hot-Rolled and 

Cold-Rolled. 
 

J. ASTM A 569 - Steel, Carbon (0.15 Maximum, Percent), Hot-Rolled Sheet and Strip, 
Commercial Quality. 

 
K. ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate. 

 
L. NFPA 90A - Installation of Air Conditioning and Ventilating Systems. 

 
M. NFPA 90B - Installation of Warm Air Heating and Air Conditioning Systems. 

 
N. SMACNA - HVAC Air Duct Leakage Test Manual. 

 
O. UL 181 - Factory-Made Air Ducts and Connectors. 

 
P. NFPA 90A - Installation of Air Conditioning and Ventilating Systems. 

 
Q. NFPA 70 - National Electrical Code. 

 
R. SMACNA - HVAC Duct Construction Standards - Metal and Flexible. 

 
S. UL 33 - Heat Responsive Links for Fire-Protection Service. 

 
T. UL 555 - Fire Dampers and Ceiling Dampers. 

 
1.03 PERFORMANCE REQUIREMENTS 
 

A. No variation of duct configuration or sizes permitted except by written permission.  Size 
round ducts installed in place of rectangular ducts in accordance with ASHRAE Table of 
Equivalent Rectangular and Round Ducts. 

 
1.04 QUALIFICATIONS 
 

A. Manufacturer: Company specializing in manufacturing the projects specified in this 
section with minimum five (5) years documented experience. 

 
B. Installer: Company specializing in performing the work of this section with minimum 

five (5) years’ experience. 
 
1.05 REGULATORY REQUIREMENTS 
 

A. Construct ductwork to NFPA- 90A, and NFPA-90B. 
 
1.06 ENVIRONMENTAL REQUIREMENTS 
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A. Do not install duct sealants when temperatures are less than those recommended by 

sealant manufacturer. 
 

B. Maintain temperatures during and after installation of duct sealants. 
 
1.07 ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this section 
affected by alternates. 
 

PART 2 PRODUCTS 
 
2.01 DUCTWORK 
 

A. Unless otherwise indicated or specified, fabricate ductwork of galvanized sheet steel, 
stainless steel, or aluminum conforming to Commercial Designation 3003 Temper H14 
and Duct Sheet.  Duct gages, jointing and reinforcement shall conform to Tables 4, 5, 6 
and 7, as applicable, Chapter I of the latest ASHRAE Guide and Data Book.  Construction 
details shall conform to Section I and Section II, as applicable, of Duct Manual and Sheet 
Metal Construction for Ventilation and Air Conditioning Systems as published by Sheet 
Metal and Air Conditioning Contractors' Association, Inc. 

 
B. Erect sheet metal ductwork in a first-class, workmanlike manner secured in place rigidly 

and permanently.  Provide suitable hangers, securely attached to building construction 
with bolts, clips or inserts.  Hangers shall be structural shapes, flat bars, or formed strap 
hangers; use of wire will not be permitted.  Hangers shall not pass through or be inside 
duct.  Support vertical ducts passing through floors by angles riveted to duct and resting 
either on floor or on brackets secured to building construction.  All space around ducts 
where they pass through any walls, floors, ceilings, or roofs shall be sealed tight with 
incombustible inert material.  Do not arrange ducts so as to impair the effectiveness of 
fireproofing around structural members.  Provide sheet metal flanged collars around 
exposed ducts passing through walls, floors, or ceilings to provide finished appearance.  
Seal all duct joints and seams including supply, return, outside air, combustion air, relief 
air, ventilation air and exhaust ductwork with Hardcast Sealing System as manufactured 
by Hardcast, Inc., Foster, Childers, or approved equal. 

 
C. Flexible connections of neoprene or other NFPA approved non-inflammable fabric shall 

be provided in the duct system at all fan inlet and outlet connections. 
 

D. Provide cut turning vanes in all duct turns where centerline radius is located.  Turning 
vanes shall be air-foil type with extended trailing edges. Fabricate to comply with 
SMACNA Sheet Metal Construction for Ventilation and Air Conditioning Systems 
Manual. 

 
E. Provide duct collars and angle iron framework for mounting of automatic dampers. 

 
F. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards 

- Metal and Flexible, and as indicated.  Provide duct material, gauges, reinforcing, and 
sealing for operating pressures indicated. 
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G. Construct T’s, bends, and elbows with radius of not less than 1-1/2 times width of duct on 

centerline.  Where not possible and where rectangular elbows are used, provide air foil 
turning vanes. Where acoustical lining is indicated, provide turning vanes of perforated 
metal with glass fiber insulation. 

 
H. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; 

maximum 30 degrees divergence upstream of equipment and 45 degrees convergence 
downstream. 

 
I. Fabricate continuously welded round and oval duct fittings two gauges heavier than duct 

gauges indicated in SMACNA Standard.  Joints shall be minimum 4-inch (100 mm) 
cemented slip joint, brazed or electric welded.  Prime coat welded joints. 

 
J. Provide standard 45 degree lateral wye takeoffs unless otherwise  indicated where 90 

degree conical tee connections may be used. 
 

K. Fasteners: Rivets, bolts, or sheet metal screws. 
 

L. Hanger Rods: ASTM A36 - Galvanized steel; threaded both ends, threaded one end, or 
continuously threaded. 

 
2.02 DUCT SYSTEMS 
 

A. All supply, return, exhaust, fresh air intake, relief, ventilation, outside air ductwork shall 
be constructed for low pressure service (2 inch W.G.).   
 

2.03 DUCT CONSTRUCTION 
 

A. Rectangular and/or Round Ductwork (Low Pressure): 
 

1. Galvanized Steel Ducts:  ASTM A525 and ASTM A527 galvanized steel sheet, 
lock-forming quality, having G-90 Zinc coating in conformance with ASTM 
A90. 

 
2. Make allowance for internal duct lining where required.  Sizes shown on the 

drawings are inside clear dimensions. 
 

3. Determine duct gauges for the longest duct side and use for all four sides.  Joints 
and reinforcing requirements apply to the longest duct side. 

 
4. Reinforce all ducts to prevent buckling, vibration, or noise as recommended in 

the referenced construction standards, and as required to suit the installed 
conditions. 

 
5. Do not cross break duct which will receive rigid insulation covering. 

 
6. Where tap sizes of divided-flow fittings are not indicated, make branch and 

main/connection sizes proportional to their respective air flows and maintain 
uniform transverse velocities in the fitting. 



Capital School District  KCCS - Central Middle School Project 
  Project No. 1321 
 
 

 
HVAC AIR DISTRIBUTION        233000-5 

 
7. Make radius elbows and radius tee connection with throat radius equal to or 

greater than the width of the duct.  Use vaned elbows where shown and where 
radius elbows will not fit the space, and in all square bends. 

 
8. Turning vanes shall be the air-foil type with extended trailing edges, 36-inch 

maximum vane length.  Where longer vanes are required, use two or more sets of 
vanes with intermediate runners securely fastened together. 

 
9. Bolt, screw, rivet, or spot weld reinforcing members securely to the duct on not 

less than 6-inch centers. 
 

10. Where ducts are open-ended without grilles, registers, or other means of 
stiffening, reinforce and stiffen the open end with standing seams or an angle 
frame.  Provide rolled edges to prevent any exposed sharp edges. 

 
11. Paint all cut ends on galvanized angles, rods, and other uncoated surfaces with 

aluminum paint. 
 

12. Where ductwork is not painted or otherwise finished, remove all exposed traces 
of joint sealers, manufacturer's identification and other markings. 

 
13. Aluminum sheet shall be 3003 H14 alloy or duct sheet, 16,000 psi minimum 

tensile strength, and capable of being formed to a Pittsburgh lock seam. 
 

14. Reinforcing members for aluminum ductwork shall be galvanized steel or 
aluminum unless otherwise indicated.  Where aluminum reinforcing is used, size 
the member in accordance with ASHRAE recommendations to have rigidity 
equivalent to listed mild steel angle sizes. 

 
15. Where aluminum ductwork is used, make allowance for increased thermal 

expansion.  Particularly avoid direct contact between aluminum and concrete or 
masonry walls subject to dampness. 

 
16. Determine duct gauges per SMACNA based on duct size and pressure indicated. 

 
B. Clothes Dryer Round Vent Ductwork 

 
1. Aluminum Ducts:  ASTM B209.  Aluminum sheet, alloy 3003 - H14.  Aluminum 

connectors and band stock: Alloy 6061 - T6 or of equivalent strength.  
 

2. Dryer vent round ductwork shall be 20 gauge (minimum) aluminum construction 
with die-stamped or fabricated fittings.  Ducts shall be constructed for low 
pressure operation with longitudinal seam up. Provide cleanouts at all changes in 
direction exceeding 45 degrees. 

 
3. Fabricated elbows shall be the multi-piece type with each segment not exceeding 

22½ degrees.  Throat radius of all elbows shall equal to the duct diameter.  Tees 
shall be the conceal type.  All elbows must be smooth radius type. 
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4. Joints shall be the slip or flanged type.  Do not use drive slip coupling bands.  
Make-up slip joints with duct sealer. 

 
5. Ducts for exhausting clothes dryers shall not be assembled with screws or other 

fastening means that extend into the duct and that would catch lint.  Install 
protective metal plates at wall studs where duct is installed concealed in walls. 

 
6. Provide N.F.P.A.-90A approved and U.L. Listed flexible duct section at 

connection of dryer to ductwork.  Also attach label to dryer vent that indicates 
the “equivalent length”.  This warns the Owner of dryer vent equivalent length in 
the event they replace the dryer in the future. 

 
7. Where indicated, provide and install extruded aluminum brick vent at termination 

of each dryer duct.  Brick vents shall be extruded aluminum, with aluminum 
mesh bird screen, straight duct extension, and single blade flap damper.  Baked 
enamel finish in color as selected by Architect.  Brick vents shall be Model BVE-
808 as manufactured by Greenheck. 

 
8. Where clothes dryer vent ducts pass through walls, floors, or partitions, the space 

around the duct shall be sealed with non-combustible material and firestopped. 
 

2.04 AIR TRANSFER OPENINGS 
 

A. Furnish and install metal sleeves or frames, of the same material as the duct or air 
terminals attached thereto, in all air transfer openings through walls, partitions, floors and 
other building construction, extending completely through the opening.  Securely fasten 
the sleeves or frames in place and provide face flanges on both sides.  Where grilles or 
registers are required, attach them to the sleeve or frame, or extend ductwork where 
shown on the drawings.  If no grilles, registers or duct connections are required, furnish 
and install ½ inch x ½ inch removable galvanized wire mesh on one face. 

 
2.05 AIR VOLUME CONTROLS 
 

A. Furnish and install air volume control devices where indicated and where required to 
adjust and balance air flow in the systems, whether indicated or not.  Volume dampers 
shall be provided in all branch ducts serving air outlets and inlets. 
 

B. Manual volume dampers in ductwork shall be factory-assembled units with rigid frame, 
opposed-blade action, and locking quadrant operator.  Mark the extended damper shaft 
and align the operating handle to indicate the blade position.  Dampers shall be as 
manufactured by Ruskin, American Warming and Ventilating, Inc., Arrow, or approved 
equal.  Rectangular dampers shall be Type MD35, with steel channel frame, 16 gauge 
steel blades, 9 inch maximum blade spacing, low pressure, nylon bearings, galvanized 
finish with aluminum paint touch up.  Round manual balancing dampers shall be Type 
MDRS25 manufactured by Ruskin, Arrow, American Warming and Ventilating, Inc., or 
as approved equal.  When external insulation is to be applied, provide sheet metal 
standoffs on all manual volume dampers. 

 
C. Motor-operated dampers shall be as hereinafter specified under Division 23 Section, 

“Instrumentation and Controls of HVAC & Plumbing System”. 
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D. Duct turning vanes shall be Tuttle & Bailey Ducturns, or approved equal. 

 
E. Furnish and install duct collars and angle iron frames for the installation of ATC 

dampers. 
 

F. Where volume dampers are installed in exposed finished spaces locate damper handle on 
top of duct. 

 
G. Where volume dampers are installed above ceilings attach a colored piece of tape so that 

Test and Balance Engineer can easily locate for air flow adjustment. 
 
2.06 INSTRUMENT TEST PORTS 
 

A. Furnish and install instrument test ports in the ductwork to allow use of pitot tube length.  
Equip holes with Ventlok #699 instrument ports.  Fittings shall extend beyond duct 
covering and insulation.  

 
2.07 DUCT THERMOMETERS 
 

A. Duct thermometers shall be Dresser Industries, Trerice, Weiss, Weksler, Miljoco, or 
approved equal direct-mounting filled system dial thermometers. Duct thermometers 
shall be vapor-actuated, universal-angle dial type, cast aluminum case with 4 ½ inch 
diameter, glass lens. Duct thermometers shall include adjustable joint with finish to 
match case, 180 degree adjustment in vertical plane, 360 degree adjustment in horizontal 
place, with locking device. Thermal bulbs shall be copper with phosphor-bronze bourden 
pressure tube. Movement shall be brass, precision geared.  Duct thermometer scales shall 
be Progressive, satin-faced non-reflective aluminum with permanently etched markings. 
Each stem shall be copper-plated aluminum or brass for separable socket of length to suit 
installation. 

 
B. Where ductwork is installed at a height that would require duct thermometers to be 

installed 10 feet above finished floor or greater then remote-ready filled - system dial 
thermometers shall be installed.  Connecting tubing shall be bronze, double-braided, 
armor-over-copper capillary; of length to suite installation. 

 
C. Duct thermometers shall be furnished and installed at existing air handling unit #8, as 

follows: 
 
LOCATION RANGE 

Outdoor Air Duct -40 degrees Fahrenheit to 120 degrees 
Fahrenheit 

Return Air Duct 40 degrees Fahrenheit to 180 degrees 
Fahrenheit 

Mixed Air Plenum 30 degrees Fahrenheit to 180 degrees 
Fahrenheit 

Supply Air Duct 30 degrees Fahrenheit to 180 degrees 
Fahrenheit 
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D. Description:  Flanged-fitting bracket for mounting in hole of duct, with threaded end for 
attaching thermometer. 

 
1. Extension-Neck Length:  Nominal thickness of 2 inches, but not less than 

thickness of exterior insulation. 
2. Insertion-Neck Length:  Nominal thickness of 2 inches, but not less than 

thickness of insulation lining. 
 
2.08 FIRE DAMPERS 
 

A. Furnish and install automatic fire dampers where indicated, in all 2-hour fire-rated 
partitions, shafts, slabs, etc., and where required by NFPA Standard No. 90A and by the 
Fire Marshal.  Refer to the architectural drawings for location of all fire-rated walls, 
shafts and slabs.  Fire Dampers shall also be provided at all transfer air devices installed 
in rated walls at all floor penetrations, and as shown on the contract drawings. 

 
B. Construction of fire dampers shall conform to requirements of NFPA No. 90A, UL 

Standard 555 and shall bear UL label.  Fire dampers shall be set in frames adequately 
secured to fire partitions, floors, etc., and installed in strict accordance with UL listing 
and manufacturer's instructions. 

 
C. Fire damper shall be Dynamic Type for rectangular ductwork and round ductwork as 

manufactured by Ruskin, Air Balance, Inc., Arrow, Greenheck, Lloyd Industries, Nailor, 
or approved equal, multi-leaf accordion type, held open by adequate heavy gauge wires 
and suitably calibrated fusible links.  Vertical dampers (horizontal air flow) shall close by 
gravity.  Horizontal dampers (vertical air flow) shall be closed by suitable and positive 
spring closing devices. 

 
D. Damper frames shall provide pocket which shall store the damper leaves in open position 

outside of the air stream and shall provide for 100 percent opening connecting to 
ductwork or grille face.  Damper material shall match connecting ductwork. 

 
E. Provide adequately sized hinged access doors with cam locks for access to all fusible 

links and for resetting fire dampers.  Where applicable, access to fire dampers shall be 
through registers or grilles.  Provide identification on access door indicating fire damper 
within.  Letters shall be not less than ½-inch in height.  

 
F. Submit complete information to the Engineer including installation details.  Furnish and 

install sleeves, angles, break-away duct connections, per UL listing. 
 

G. Furnish to the Owner in a suitable storage container not less than six (6) fusible links of 
each type, size, and rating used on the project.  Where required, furnish Greenheck Type 
CR, CO, or Type C transition sleeves. 

 
2.9 DUCT ACCESS DOORS    
 

A. Furnish and install adequately sized duct access doors at fire dampers, smoke dampers, 
air measuring devices, motor-operated dampers, duct smoke detectors, duct coils and 
other locations where indicated and required for duct access.  Doors shall be the 
continuous piano-hinged type with approved latches and neoprene compression-type 
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gaskets with 1 inch thick fiberglass double skin and shall be Ruskin Model ADH22, Air 
Balance, Inc., FSA-100 or as approved equal.  Stiffen ductwork at door openings.  Where 
doors are installed in insulated ductwork, provide equivalent insulation in the door 
assembly.  Where access doors are installed in the fire-rated partitions, provide Fire Seal 
access doors as manufactured by Air Balance, Inc., or approved equal, UL approved, 
meeting the rating of the enclosure in which the access door is installed. 

 
B. Where duct access doors are installed in medium pressure ductwork, they shall be as 

manufactured by Ruskin, Type ADHP-3, or approved equal, with six latches continuous 
gasket and insulated core. 

 
C. For walk-in plenums, provide insulated walk-through access doors, Ruskin Type ADW2, 

American Air Balance Type WA-100, or as approved equal. 
 

D. Seal around frame attachment to duct and door to frame with neoprene or foam rubber. 
 
2.10 DUCT LINING (LOW PRESSURE DUCTWORK) 
 

A. All low pressure supply and return ductwork within 10 feet of existing air handling unit 
#8, and as additionally shown on Contract Drawings, shall be lined on the interior for 
sound attenuation and thermal insulation. 

 
B. All low pressure ductwork within 10 feet of existing or new exhaust air fans and as 

additionally shown on Contract Drawings shall be lined on the interior for sound 
attenuation and thermal insulation. 

 
C. All internal duct lining for low pressure duct systems shall be provided with an interior 

galvanized perforated liner. 
 

D. Provide additional exterior insulation where required and as indicated in Division 23 
Section, “HVAC Insulation”. 

 
E. The lining insulation shall be 1 inch thick, 3.0 pcf density, Aeroflex plus Duct Liner Type 

300, Owens Corning Quiet R Rotary Duct Liner, Manville, Knauf, or approved equal.  
The material shall be specifically designed for this application, shall have a black, fire-
resistant coating, shall meet NFPA Standards 90A and 90B and shall have a UL Fire 
Hazard Classification of Flame Spread 25 or less and smoke developed of 10 or less.  The 
black-coated surface shall face the air stream.  

 
F. All exposed edges and the leading edge of all cross joints of the liner shall be coated with 

the same adhesive used to secure the duct liner to metal surface.  All air stream surfaces 
shall be treated with EPA registered fungicide Foster 40-20.  Coating shall meet ASTM 
D 5590 with 0 growth rating. 

 
G. The duct liner shall be adhered to the metal with 100 percent coverage of adhesive.  

Adhesive shall conform to Adhesive and Sealant Council Standards for adhesives for 
duct liner; ASTM C916, Type II (ASC-A-7001-A-1971).  Adhesive shall be Foster 85-
60, Childers CP-127 or approved equal. 

 
H. The duct liner shall be additionally secured with mechanical fasteners, which shall 
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compress the duct liner sufficiently to hold it firmly in place.  Mechanical fasteners shall 
conform to Mechanical Fastener Standard MF-1-1971, available from Sheet Metal and 
Air Conditioning Contractors National Association. 

 
I. All duct lining shall be installed in complete accordance with the Sheet Metal and Air 

Conditioning Contractors National Association (SMACNA) Duct Liner Application 
Standard, First Edition and Green Guard Indoor Air Quality certification program 
requirements. 

 
J. Dimensions on drawings indicate inside clear opening of rectangular ductwork.  Increase 

duct dimensions 2 inches each way for accommodating insulation on all shop or field-
fabricated rectangular ductwork where lining is specified. 

 
2.11 AIR TERMINAL DEVICES 

 
A. Furnish and install air supply, return, exhaust devices of sizes and capacities as scheduled 

on the drawings.  Catalog numbers shown are Metalaire, Inc., products for equipment 
which have been found suitable for the application.  Products of Tuttle & Bailey, 
Anemostat, Division of Hart & Cooley, Carnes, Titus, Price, or approved equal will be 
considered only if performance characteristics including throw, drop, pressure loss, sound 
pressure level, etc., are equal to or better than the performance characteristics of the 
specified products.  All air  devices shall be ADC certified.  Ductwork behind registers, 
grilles and diffusers shall be given two coats of flat black paint.  Perimeter of all ceiling 
diffusers shall be caulked to provide a neat, aesthetic appearance. 

 
B. Device Schedule: 

 
 
 AIR DEVICE  SCHEDULE 
 
Device Accessories Finish 
Supply Diffusers, Lay-in Tile 

Model 5000-A, Rectangular 
MetalAire Ceiling Diffuser, 
Throw as Indicated 

Integral opposed blade damper White baked enamel finish 

 Removable core  

 Louvered face  

 All aluminum construction  

 Auxiliary panel for lay-in tile 
installation 

 

 Adjustable pattern deflector  

Supply Diffuser, Gypboard, Surface Mount 

MetalAire Model 5000-A, 
Rectangular Ceiling Diffuser, 
Throw as Indicated (Surface or 
Duct Mount) 

Integral opposed blade damper White baked enamel finish 
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 AIR DEVICE  SCHEDULE 
 
 Louver face  

 All aluminum construction  

 Removable core  

 Adjustable pattern deflector  

Supply Register, Sidewall, Floor 

MetalAire Model V4004D, 
Sidewall Supply Register, Throw 
as Indicated (Surface or Duct 
Mount) 

Integral opposed blade damper White baked enamel finish 

 All aluminum construction  

 22½  inch deflection blades  

 Double deflection spread & drop 
control 

 

Return/Exhaust, Transfer Register, Gypboard, Surface Mount 

MetalAire, Model RHD 
Rectangular Registers (Surface 
Mount) 

Integral opposed blade damper Off-white baked enamel 
finish 

 45 degree angled deflecting vanes  

 All aluminum construction 
 
 

 

Return/Exhaust, Transfer Register, Lay-in Tile 

MetalAire, Model RHD 
Rectangular Registers  

Integral opposed blade damper Off-white baked enamel 
finish 

 45 degree angled deflecting vanes  

 All aluminum construction  

 Auxiliary panel for lay-in tile 
installation 
 

 

 Provide return air filters racks and 
1" thick filters where indicated. 

 

 
C. Where air terminal devices are installed in duct collars or branches, furnish and install air 

extractors.  Furnish and install control grids, volume dampers, and/or other accessories 
necessary to ensure uniform air flow across the terminal devices.  Accessories shall be of 
the same material as the terminal device.  Install fixed blade terminals so that blades 
block the normal line of vision.  Furnish three (3) of each type of removable key 
operators. 
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D. Contractor shall determine frame and mounting type as per type of ceiling as shown on 
Architectural drawings. 

 
E. Noise Criteria:  All air devices shall be sized and selected to limit maximum NC (noise 

criteria) levels to 30. 
 

2.12 LOUVERS (FIXED BLADE) 
 

A. Furnish and install wall louvers of the size and capacity shown on the contract drawings.  
Louvers shall be Greenheck Model ESD-403 extruded aluminum stationary type louvers 
or approved equal.  Louvers shall be stationary, weather type with J style blades in a 6 
inch louver frame. 

 
B. Louvers shall be drainable type fabricated from 6063T5 aluminum extrusions of .081 

inch nominal wall thickness.  Blades shall be positioned at 37 degree and 45 degree 
angles, approximately 6 inches on centers.  Each louver shall be equipped with a frame 
and removable, rear-mounted screen of flattened aluminum.  Each factory assembled 
louver section shall be designed to withstand wind loadings of 25 psf.  Louvers too large 
for complete factory assembly shall be built up by the installing contractor from factory 
assembled louver sections. 

 
C. Louvers shall be supplied with a factory Kynar finish applied after a thorough cleaning 

and preparation of the metal surface.  A total dry film thickness of approximately 1.2 mils 
shall be provided. Custom color shall be as selected by Architect/Engineer. 

 
D. Louvers shall be provided with ¼ inch  x ¼ inch aluminum bird screens, factory-

furnished and installed. Louver performance data shall be A.M.C.A. certified.  All 
louvers shall be caulked weathertight around entire perimeter. 

 
2.13 LOUVER BLANK-OFF PANELS 
 

A. Insulated, Blank-Off Panels:  Laminated panels consisting of insulating core surfaced on 
back and front with metal sheets and attached to back of louver. 
 
1. Thickness:  2 inches (50mm) 
2. Metal Facing Sheets:  Aluminum sheet, not less than .032 inch (.81mm) nominal 

thickness. 
3. Insulating Core:  Rigid, glass-fiber-board insulation or extruded-polystyrene 

foam 
4. Edge Treatment:  Trim perimeter edges of blank-off panels with louver 

manufacturer’s standard extruded-aluminum-channel frames, not less than .080 
inch (2.03mm) nominal thickness with corners mitered and with same finish as 
panels. 

5. Seal perimeter joints between panel faces and louver frames with gaskets or 
sealant. 

6. Panel Finish:  Same finish applied to louvers. 
7. Attach blank-off panels with stainless steel sheet metal screws. 
8. Cover all unused openings in louvers. 

 
2.14 OPEN END DUCTS (OED) 
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A. Whether indicated on plans or not, all open-ended ducts shall be provided with a 

protective screen. 
 

B. All open-ended ducts shall be furnished with a 12 gauge ½ inch x  ½ inch  aluminum 
mesh screen.  Screens shall be permanently installed in a removable frame, and the frame 
shall be attached to the open-ended duct in a neat, workmanship-like manner without any 
exposed edges or sharp surfaces. 

 
C. Screen shall be attached to a ¾ inch  x 1/8 inch continuous galvanized perimeter frame.  

Install duct stiffeners greater than 16 inches  in any direction at open-ended ducts. 
 
2.15 DRIP PANS 
 

A. Furnish and install suitable watertight, aluminum drip pans where water or drain piping is 
routed over electrical switchgear, transformers, computers, elevator machine equipment, 
dry storage rooms, etc.  Each drip pan shall have a 1 inch copper type M drain piped to 
discharge where shown on drawings;  or, if not shown, to discharge over nearest available 
open drain.  Size and arrangement shall be as approved by Engineer.  Sides shall be 
minimum 1.5 inches deep. 

 
B. Drain pans shall be of 16 gauge welded construction.  Provide drawings of typical drain 

pan construction for approval before construction.  See Submittals in Division 01 Section, 
“Product Requirements”. 

 
2.16 DUCT SEALANTS AND ADHESIVES 
 

A. All ductwork shall be sealed, including low pressure exhaust systems.  Transverse joints 
and longitudinal seams in duct systems shall be sealed with a duct sealant of the type 
specified hereinafter in Section 1, 2, or 3, or with a tape sealing system as specified in 
Section 4. Spiral lockseams are not longitudinal seams and do not require duct sealant.  
All seams and joints shall require duct sealant suitable for the pressure rating and 
installation application.  All sealants shall exceed 500 hours without becoming brittle 
under ASTM-D572 test conditions (oxygen bomb), unless specified otherwise.  No 
surface preparation or solvent cleaning shall be necessary to remove light coatings of oil 
and dust before applying sealant unless specified otherwise.  Flanged joints shall be 
sealed according to Section 5.  Construction joints that are not fully welded shall be 
sealed according to Section 6.  Adhesive to secure insulation to metal surfaces shall be 
that specified in Section 7.  

 
1. Assembly joints to be installed indoors or outdoors shall be sealed with Foster 

32-19, Childers CP-146, United Duct Sealer WB, or equivalent, which is a water-
based sealant formulated to withstand service temperatures from 20 degrees F to 
+200 degrees F.  Sealant shall have a UL Classification marking with a flame 
spread of 15 and smoke developed of 0 when applied to inorganic reinforced 
cement board, both at a coverage of 31 square feet per gallon.  Store and apply 
between 40°F (4°C) and 100°F (38°C); protect from freezing. 

 
2. Assembly joints to be installed indoors shall be sealed with Foster 32-19, childers 

CP-146, UNI-GRIP™ duct sealer or equivalent, which is a water-based (vinyl-
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acrylic polymer) sealant formulated to withstand temperatures from –20 degrees 
to +200 degrees Fahrenheit.  Surfaces to be sealed should be clean, dry, and free 
from oil, grease, and dirt.  Sealant shall be nonflammable (wet) and fire retardant.  
Sealant shall have a UL Classification marking with a flame spread of 5 and 
smoke developed of 5 when applied to 18-gauge galvanized steel and a flame 
spread of 0 and smoke developed of 0 when applied to inorganic reinforced 
cement board, both at a coverage of 40 square feet per gallon. 

 
3. Assembly joints shall be sealed with UNI-CAST® tape sealing system or 

equivalent, which is a combination of an adhesive activator and woven-fiber tape 
impregnated with a gypsum mineral compound.  Modified acrylic/silicone 
activator (MTA-20 for indoor use) reacts exothermically with the tape to form a 
hard, airtight seal.  Sealant shall be formulated to withstand temperatures from –
40 degrees F to +200 degrees Fahrenheit.  Combination of tape and MTA-20 
adhesive shall have a flame spread and smoke developed of 0.  Do not use for 
outdoors. 

 
4. Flanged joints to be installed indoors shall be sealed with UNI-GASKET™ 

flange sealer or equivalent, which has a synthetic elastomer base and is 
formulated to withstand temperatures from –20 degrees F to +150 degrees F.  
Sealant shall have a UL Classification marking with a flame spread of 5 and 
smoke developed of 5 when applied to 18-gauge galvanized steel and a flame 
spread of 0 and smoke developed of 5 when applied to inorganic reinforced 
cement board, both at a coverage of 80 square feet per gallon. 

 
5. Where duct fittings are constructed with standing seam or spot-welded 

techniques, all construction joints shall be sealed with UNI-WELD™ metal 
cement or equivalent, which is composed of neoprene rubber, resins, and inert 
reinforcing material dispersed in a petroleum distillate.  Sealant shall be 
formulated to withstand temperatures from –20 degrees F to +225 degrees F.  
Sealant shall have a UL Classification marking with a flame spread of 0 and 
smoke developed of 0 when applied to 18-gauge galvanized steel and a flame 
spread of 0 and smoke developed of 0 when applied to inorganic reinforced 
cement board, tested as applied in two 1/8 inch beads 8 inches on center. 

 
6. Where insulation is to be secured to metal surfaces, the adhesive used shall be 

Foster 85-60, Childers CP-127, UNI-TACK™ duct liner adhesive or equivalent, 
which are water-based, vinyl-acrylic copolymer adhesives formulated to 
withstand temperatures from –20 degrees Fahrenheit to +200 degrees Fahrenheit.  
Adhesive shall have a UL Classification marking with a flame spread of 0 and 
smoke developed of 0 when applied to 18-gauge galvanized steel and a flame 
spread of 0 and smoke developed of 0 when applied to inorganic reinforced 
cement board, both at a coverage of 267 square feet per gallon.  Adhesive shall 
conform to ASTM C916, Type II. 

 
B. Manufacturers:  Duct Mate, United McGill, Semco, Elgen, Childers, Foster, or as 

approved equal. 
 

PART 3 EXECUTION 
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3.01 DUCT INSTALLATION REQUIREMENTS 
 

A. Coordinate ductwork with other work and install ducts at proper elevations and locations 
to maintain indicated ceiling heights and clearances.  Provide all elbows, transitions, 
offsets, connections, and other fittings necessary to fit the work into place or to connect 
to equipment or diffusers.  Method of duct support connection to structure and slabs shall 
be approved by Structural Engineer, and Shop Drawings shall be submitted. 

 
B. Substantially support ductwork with structural shapes, flat bars, or formed strap hangers 

securely attached to the building structure by means of bolts, clamps, or inserts.  Support 
vertical ducts by angles attached to the duct and resting on the floor or supported by 
brackets or hangers attached to the building structure.  Strap hangers shall be 16-gauge 
minimum galvanized steel formed under the bottom edge of duct.  Use square ¼ inch 
thick washers tight against the bend on upper strap attachments to horizontal surfaces.  
Place all supports external to the ductwork and out of the air stream.  Provide additional 
supports at coils and other concentrated loads.  Arrange supports so that duct weight is 
not transmitted to ceilings, fans or other equipment. 
 

C. Prevent direct contact between ductwork and building surfaces or other equipment.  
Where ducts pass through walls, partitions, floors, ceilings, or roofs, pack and seal the 
space around the duct with an approved fire-safe inert material.  Provide flanged duct 
escutcheons at all exposed ducts that pass through walls, partitions, floors, and ceilings. 

 
D. Use galvanized (compatible) corrosion-resistant hangers, supports, brackets, and 

hardware. 
 

E. Furnish and install NFPA-approved duct connections where shown and at all connections 
to fans, air handling units, and similar rotating equipment.  Use glass-reinforced neoprene 
fabric, roll-formed to sheet metal strips or flanges.  Support adjacent ductwork to provide 
sufficient slack in the connection.  

 
F. See NFPA 90A, and latest publication of SMACNA.  Prevent direct contact between 

ductwork and building surfaces or other equipment.  The opening in the construction 
around the duct shall not exceed one-inch average clearance on all sides.  Where ducts 
pass through walls, partitions, floors, ceilings, or roofs, pack and seal the space around 
the duct with an approved fire-safe inert material capable of preventing the passage of 
flame and hot gases sufficiently to ignite cotton waste when subjected to the same NFPA 
251 Time-Temperature Conditions required for fire barrier penetration.  All exposed duct 
penetrations shall be finished with a sheet metal field erected flange escutcheon to form a 
neat appearance. 

 
G. Coordinate duct installation with the requirements of Division 23 Section, “Vibration 

Controls for HVAC, Plumbing & Fire Protection Equipment”. 
 

H. Install in accordance with manufacturer’s instructions. 
 

I. Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards 
- Metal and Flexible. 

 
J. Duct Sizes are inside clear dimensions.  For lined ducts, maintain sizes inside lining. 
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K. Provide openings in ductwork where required to accommodate thermometers and 

controllers.  Provide pitot tube openings where required for testing of systems, complete 
with metal can with spring device or screw to ensure against air leakage. Where openings 
are provided in insulated ductwork, install insulation material inside a metal ring. 

 
L. Locate ducts with sufficient space around equipment to allow normal operating and 

maintenance activities. 
 

M. Use crimp joints, with or without bead, for joining round duct sizes eight (8) inches and 
smaller with crimp in direction of air flow. 

 
N. Use double nuts and lock washers on threaded rod supports. 

 
O. Set plenum doors 6 to 12 inches (150 to 300 mm) above floor.  Arrange door swings so 

that fan static pressure holds door in closed position. 
 

P. During construction, provide temporary closures of metal or taped polyethylene on open 
ductwork to prevent construction dust from entering ductwork systems. 

 
3.02 ACCESSORY INSTALLATION REQUIREMENTS 
 

A. Install accessories in accordance with manufacturer’s instruction,  NFPA 90A, and 
SMACNA HVAC Duct Construction Standards - Metal and Flexible. 

 
B. Provide duct access doors for inspection and cleaning before and after filters, coils, fans, 

automatic dampers, at fire dampers, combination fire and smoke dampers, duct detectors, 
duct-mounted equipment, duct coils and elsewhere as indicated. Review locations prior to 
fabrication. 

 
C. Provide duct test holes where required for testing and balancing purposes.  Review 

locations with Test and Balance Engineer prior to installation. 
 

D. Provide fire dampers, combination fire and smoke dampers and smoke dampers at 
locations indicated, where ducts and outlets pass through fire-rated components, and 
where required by authorities having jurisdiction.  Install with required perimeter 
mounting angles, sleeves, breakaway duct connections, corrosion-resistant springs, 
bearings, bushings and hinges. 

 
E. Demonstrate re-setting of fire dampers to Owner’s representative. 

 
F. Provide flexible connections immediately adjacent to equipment in ducts associated with 

fans and motorized equipment and supported by vibration isolators.  Refer to Division 23 
Section, “Vibration Control for HVAC and Plumbing Systems”. 

 
G. Provide balancing dampers at points on supply, return, and exhaust systems where 

branches are taken from larger ducts as required for air balancing.  Install minimum duct 
widths from duct take-off. 

 
H. Provide balancing dampers on duct take-off  to diffusers, grilles, and  registers, regardless 
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of whether dampers are specified as part of the diffuser, grille, or register assembly. 
 

I. Install diffusers, registers, and grilles to ductwork with airtight construction. 
 

J. Check location of all air outlets and inlets and make necessary adjustments in position to 
conform with architectural features, symmetry, and lighting arrangements. 

 
K. Install duct thermometer support flanges in wall of duct.  Attach to duct with screws.  

Locate duct mounted thermometers, minimum 10 feet downstream of mixing dampers, 
coils or other devices causing air turbulence. 

 
L. Install remote - reading duct dial thermometers in control panels with tubing connecting 

panel and thermometer bulb supported to prevent kinks.  Use minimum tubing length. 
Mount control panel 60 inches above finished floor and label each dial thermometer. 

 
M. Install duct accessories according to applicable details shown in SMACNA's HVAC Duct 

Construction Standards--Metal and Flexible for metal ducts. 
 

N. Install volume dampers in lined duct; avoid damage to and erosion of duct liner. 
 

O. Provide test holes at fan inlet and outlet and elsewhere as indicated. 
 

P. Install fire dampers according to manufacturer's UL-approved written instructions. 
 

1. Install fusible links in fire dampers. Label access doors according to equipment 
served. 

 
Q. Adjust duct accessories for proper settings. 

 
R. Adjust fire dampers for proper action. 

 
3.03 DUCT LINING INSTALLATION REQUIREMENTS 
 

A. All portions of duct designated to receive duct liner shall be completely covered with 
duct liner.  Transverse joints shall be neatly butted and there shall be no interruptions or 
gaps. The black pigmented or mat faced surface of the duct liner shall face the airstream. 

 
B. Duct liner shall be adhered to the sheet metal. with  90 percent coverage of adhesive 

complying with requirements of ASTM C916.  All exposed leading edges and transverse 
joints shall be factory coated or coated with adhesive during fabrication.  Install 
perforated galvanized inner liner where indicated 

 
C. Duct liner shall be additionally secured with mechanical fasteners, either  weld-secured 

or impact-driven, which shall compress the duct liner sufficiently to hold it firmly in 
place.  Adhesive bonded pins are not permitted due to long term adhesive aging 
characteristics.  Spacing of mechanical fasteners with respect to duct liner interior width 
shall be in accordance with SMACNA HVAC DGS.  Maximum spacing for mechanical 
fasteners shall be as follows: 

 
Velocity = 0 to 2,500 feet per minute (0 to 12.8m/s): 
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From transverse end of liner  3: (75mm) 
Across width of duct   12 inches (300 mm) O.C. 
From corners of duct   4 inches  (100mm) 
Along length of duct   18 inches (450mm) O.C. 
 
Velocity  =  2,501 to 5,000 feet per minute (12.8 to 25.4 m/s): 
From transverse end of liner  3 inches (75m) 
Across width of duct   6 inches (150mm) O.C. 
From corners of duct   4 inches (100mm) 
Along length of duct    16 inches (400mm) O.C. 

 
D. When air velocities exceed 4,000 fpm (20.3m/s), galvanized sheet metal nosing shall be 

applied to all leading edges of duct liner. 
 

E. Acoustical Duct Liner shall be cut to assure overlapping and compressed longitudinal 
corner joints. 

 
F. Upon completion of installation of duct liner and before operation is to commence, 

visually inspect the system and verify that the duct liner insulation has been correctly 
installed. 

 
G. Open all system dampers and turn on fans to blow all scraps and other loose pieces of 

material out of the duct system.  Allow for a means of removal of such material. 
 

H. Check the duct system to ensure that there are no air leaks through joints. 
 
3.04 CLEANING 
 

A. Clean duct system and force air at high velocity through ducts to remove accumulated 
dust. To obtain sufficient air, clean half the system at a time.  Protect equipment which 
may be harmed by excessive dirt with temporary filters, or bypass during cleaning. 

 
B. Clean duct systems with high power vacuum machines.  Protect equipment which may be 

harmed by excessive dirt with filters, or bypass during cleaning.  Provide adequate access 
into ductwork for cleaning purposes. 

 
C. Ductwork shall be cleaned in accordance with “Duct Cleanliness for New Construction 

(SMACNA 2000)”, and shall achieve a “Basic” cleanliness level. 
 
3.05 LEAKAGE TESTS 
 

A. All low pressure sheet metal ductwork shall undergo leakage tests at 2 inch W.G.  Tests 
shall be accomplished under this section and witnessed as specified under Division 23 
Section, “Testing, Adjusting, and Balancing for HVAC and Plumbing”. 

 
B. All medium pressure sheet metal ductwork shall undergo leakage tests at 5 inch W.G.   

Tests shall be accomplished under this section and witnessed as specified under Division 
23 Section, “Testing, Adjusting, and Balancing for HVAC and Plumbing”. 

 
C. Leakage from each duct system shall not exceed 5 percent for low pressure systems and 1 
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percent for medium pressure systems of the normal air handling capacity of the system.  
If the system ductwork is tested in sections, the leakage shall not exceed ½ of 1 percent 
of the CFM to be handled by that section, and the total leakage of the system shall not 
exceed 1 percent of the total system CFM.  Test pressure shall not exceed the pressure 
limits of the duct construction as defined in SMACNA High Pressure Duct Construction 
Standards.  Repair all leaks which are audible, regardless of the leakage rate of the duct 
system as a whole, by remaking the entire defective joint or seam.  Spot sealing of ducts 
in place will not be acceptable. 

 
D. All duct accessories, including but not limited to volume dampers, ATC sensors, duct 

detectors, duct coils shall be installed prior to duct leakage testing. 
 
E. Submit a complete report of the ductwork leakage tests to the Architect and include final 

approved copies in test and balance reports. 
 
3.06 DUCTWORK IDENTIFICATION 
 

A. Degrease and clean surfaces to receive adhesive for identification materials. 
 

B. All ductwork shall be identified with painted background marked with the name of the 
service with arrows to indicate flow direction. Color Code and System Identification shall 
comply with ANSI Standards. 

 
C. Marking shall be plain block letters, stenciled on ductwork (above and below ceilings) 

and shall be located near each branch connection and at least every ten feet on straight 
runs of ductwork.  Where ductwork is aligned adjacent to each other, markings shall be 
neatly lined up.  All markings shall be located in such a manner as to be easily legible 
from the floor. 

 
D. Identify ductwork with plastic nameplates or stenciled painting.  Identify with air 

handling unit identification and area served.  
 

E. Length of color field for ductwork shall be 32 inches.  Lettering shall be minimum 3-1/2 
inches high. 

 
3.07 CLOTHESDRYER DUCTWORK INSTALLATION REQUIREMENTS 

 
A. Install in accordance with manufacturer’s instructions. 

 
B. Install clothes dryer ducts with minimum of joints.  Align accurately at connections, with 

internal surfaces smooth. 
 

C. Support clothes dryer ducts from building structure, rigidly with suitable ties, braces, 
hangers, and anchors to hold to shape and prevent buckling.  Support vertical clothes 
dryer ducts, and stacks at 12 foot (4 m) spacing, to adjacent structural surfaces, or at floor 
penetrations.   Refer to SMACNA HVAC Duct Construction Standards - Metal and 
Flexible for equivalent duct support configuration and size. 

 
D. Coordinate installation of dryer booster fan. 
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E. Level and plumb stacks. 
 

F. Clean clothes dryer ductwork during installation, removing dust and debris. 
 

G. At appliances, provide slip joints permitting removal of appliances without removal or 
dismantling of clothes dryer ductwork, clothes dryer ductwork insulation, or stacks. 

 
H. Do not install bull head tee at connections to equipment. 
 
I. Install cleanouts at all changes in direction. 

 
 
END OF SECTION 
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SECTION 26 0500 
 

COMMON WORK RESULTS FOR ELECTRICAL 
 
PART 1 GENERAL 

1.01 RELATED DOCUMENTS 
   

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.02 ALTERNATES 
 

A. Refer to Division 01 Section, “Alternates” for description of work under this Division affected 
by Alternates. 
 

1.03 SUMMARY 
 

A. Section Includes: 
 

1. Electrical equipment coordination and installation. 
 

2. Sleeves for raceways and cables. 
 

3. Grout. 
 

4. Common electrical installation requirements. 
 

B. Provide all labor, materials, equipment, and services necessary for and incidental to the 
complete installation and operation of all electrical work. 
 

C. Unless otherwise specified, all submissions shall be made to, and acceptances and approvals 
made by the Architect and the Engineer. 
 

D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and 
accessories are not necessarily shown.  Furnish and install all such items as may be required to 
fit the work to the conditions encountered.  Arrange conduits, equipment, and other work 
generally as shown on the Contract Drawings, providing proper clearance and access.  Where 
departures are proposed because of field conditions or other causes, prepare and submit detailed 
shop drawings for approval in accordance with Article “Submittals” specified below.  The right 
is reserved to make reasonable changes in location of equipment, boxes, conduit/wiring, and 
devices, up to the time of rough-in or fabrication. 
 

E. Conform to the requirements of all rules, regulations and codes of local, state and federal 
authorities having jurisdiction. 
 

F. Coordinate the work under Division 26 with the work of all other construction trades. 
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G. Be responsible for all construction means, methods, techniques, procedures, and phasing 
sequences used in the work.  Furnish all tools, equipment and materials necessary to properly 
perform the work in first class, substantial, and workmanlike manner, in accordance with the 
full intent and meaning of the Contract Documents. 
 

H. Arrange conduit, wiring, equipment, and other work generally as shown, providing proper 
clearances and access.  Carefully examine all Contract Drawings and fit the work in each 
location without substantial alteration.  Where departures are proposed because of field 
conditions or other causes, prepare and submit detailed shop drawings for approval in 
accordance with Article “Submittals” as hereinafter specified.  The right is reserved to make 
reasonable changes in location of equipment, conduit and wiring up to the time of rough-in or 
fabrication. 
 

1.04 PERMITS AND FEES 
 

A. Obtain all permits and pay taxes, fees and other costs in connection with the work.  File 
necessary plans, prepare documents, give proper notices and obtain necessary approvals.  
Deliver inspection and approval certificates to Owner prior to final acceptance of the work. 
 

B. Permits and fees shall comply with Division 01 Section, General Requirements. 
 

C. Notify Inspection Authorities to schedule inspections of work.   
 

D. Notify Architect and Engineer in advance of scheduled inspections.   
 

E. An electrical foreman, superintendent or other supervisor shall be in attendance for all 
scheduled inspections 
 

1.05 EXAMINATION OF SITE 
 

A. Examine the site, determine all conditions and circumstances under which the work must be 
done, and make all necessary allowances for same.  No additional cost to the Owner will be 
permitted for Contractor’s failure to do so. 
 

B. Examine and verify specific conditions described in individual Specifications sections. 
 

C. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 
 

1.06 INTERPRETATION OF DOCUMENTS 
 

A. Any discrepancies between Drawings, Specifications, Drawings and Specifications, or within 
Drawings and Specifications shall be promptly brought to the attention of the Owner during the 
bidding period.  No allowance shall subsequently be made  by reason of  failure to have brought 
said discrepancies to the attention of the Owner during the bidding period or of any error on the 
Bidder’s part.  
 

B. The locations of products shown on Drawings are approximate.  Place the devices to eliminate 
all interference with above-ceiling ducts, piping, etc.  Where any doubt exists, the exact location 
shall be determined by the Owner.   
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C. All general trades and existing conditions shall be checked before installing any outlets, power 

wiring, etc.   
 

D. Equipment sizes shown on the Drawings are estimated.  Before installing any wire or conduit, 
obtain the exact equipment requirements and install wire, conduit, or other item of the correct 
size for the equipment actually installed.  However, wire and conduit sizes shown on the 
Drawings shall be taken as a minimum and shall not be reduced without written approval from 
the Owner.    
 

E. Where variances occur between the Drawings and Specifications or within either document 
itself, the item or arrangement of better quality, greater quality, or higher cost shall be included 
in the Contract Price.  The Engineer will decide on the item and manner in which the work shall 
be installed.  
 

F. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions, and 
accessories are not necessarily shown.  Furnish and install all such items as may be required to 
fit the work to the conditions encountered.  Arrange conduits, equipment, and other work 
generally as shown on the Contract Drawings, providing proper clearance and access.  Where 
departures are proposed because of field conditions or other causes, prepare and submit detailed 
Shop Drawings for approval in accordance with Article “Submittals” as herein after specified.  
The right is reserved to make reasonable changes in location of equipment, conduit/wiring, and 
devices, up to the time of rough-in or fabrication.   
 

G. Work not specifically outlined, but reasonably incidental to the completion of the work, shall be 
included without additional compensation from the Architect, Engineer, and Owner. 
 

H. Perform the work in a first-class, substantial and workmanlike manner.  Any materials installed 
which do not present an orderly and neat workmanlike appearance shall be removed and 
replaced when so directed by the Engineer, at the Contractor’s expense. 
 

I. The complete set of Architectural, Civil, Structural, Technology, Mechanical, and Electrical 
Drawings and Specifications apply to this work.  The successful Bidder shall familiarize 
himself with all other related documents. 
 

1.07 MATERIALS AND EQUIPMENT 
 

A. Materials and equipment installed as a permanent part of the project shall be new, unless 
otherwise indicated or specified, and of the specified type and quality. The Contractor shall be 
responsible for connecting all utilities as shown on the Drawings, to equipment identified as 
existing. 
 

B. Where material or equipment is identified by proprietary name, model number and/or 
manufacturer, furnish named item, or its equal, subject to approval by Engineer.  Substituted 
items shall be equal or better in quality and performance and must be suitable for available 
space, required arrangement, and application.  Submit all data necessary to determine suitability 
of substituted items, for approval. 
 

C. The suitability of named item only has been verified.  Where more than one item is named, only 
the first named item has been verified as suitable.  Substituted items, including items other than 
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first named shall be equal or better in quality and performance to that of specified items, and 
must be suitable for available space, required arrangement and application.  Contractor, by 
providing other than the first named manufacturer, assumes responsibility for all necessary 
adjustments and modifications necessary for a satisfactory installation. Adjustments and 
modifications shall include but not be limited to electrical, structural, support, and architectural 
work. 
 

D. Substitution will not be permitted for specified items of material or equipment where noted. 
 

E. All items of equipment furnished shall have a service record of at least five (5) years. 
 

1.08 ELECTRICAL WORK UNDER OTHER DIVISIONS 

A. Architectural Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under 
Architectural divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

 
3. Architectural Equipment refers to, but is not limited to the following: 

 
a. Appliances 

 
1) Includes, but is not limited to refrigerators, microwaves, dishwashers, 

ranges, range hoods, clothes washers, clothes dryers, whirlpools, etc. 
2) Verify equipment nameplates and connection requirements prior to rough-

in. 
3) Coordinate mounting heights and locations of outlet boxes serving 

appliances with approved appliance product data and approved casework 
shop drawings where applicable. 

 
b. Cabinets, Casework and Countertops 

 
1) Do not install outlets, switches, etc. behind casework, cabinets, etc. 
2) Receptacle outlets and data/telephone outlets shall be mounted above the 

countertops unless otherwise indicated.   
3) Where outlets are installed below countertops, provide grommets through 

countertops for cabling.  Coordinate drilling of casework/countertops with 
casework installer. 

4) Coordinate outlets above and below countertops and associated surface 
raceways with approved casework shop drawings to avoid conflicts with 
sinks and other appurtenances. 

 
c. Classroom Equipment 

 
1) Includes, but is not limited to television mounting brackets, projection 

screens, etc. 
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2) Verify equipment nameplates and connection requirements prior to rough-
in. 

3) Coordinate mounting heights and locations of outlet boxes serving 
equipment with approved product data and approved casework shop 
drawings where applicable. 

 
d. Conveyance Systems 

 
1) Includes, but is not limited to elevators, etc. 
 

e. Electric Hand Dryers 
 

1) Verify voltage and overcurrent protection requirements with approved shop 
drawings. 

2) Coordinate mounting heights and locations of electric hand dryers with 
Architect. 

 
f. Glazing Systems 

 
1) Includes but is not limited to commercial storefront, windows, etc. 
2) Do not install fire alarm initiation and notification appliances on glazing 

systems wherever possible.  Where devices must be installed on glazing 
systems, indicate the same on fire alarm system shop drawings and obtain 
the permission of the Architect. 

3) Coordinate installation of exit signs above doors that are integral to glazing 
systems.  Conceal power wiring (MC cable) within glazing systems. 

B. Civil Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under Civil 
divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

C. HVAC Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under HVAC 
divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

 
3. Certain mechanical units are furnished from the factory with motor starters, contactors, 

transformers, fuses, wiring, etc., required for fans, pumps, etc.  When this equipment is 
supplied from the factory, Division 26 shall coordinate with Division 23 such that only 
one set of starters, fuses, switches, etc. is provided. 
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4. In general, control and interlock equipment (including, but not limited to wiring, conduit, 
transformers, relays, contacts, etc.) for HVAC equipment and systems is furnished under 
Division 23.  Division 26 shall install and connect all equipment as necessary. 

 
5. HVAC equipment refers to, but is not limited to the following: 

 
a. Air Handling Units 
b. ATC Panels 
c. Branch Selector Boxes 
d. Condensing Units 
e. Ductless Split Systems 
f. Electric Unit Heaters 
g. Exhaust Fans 
h. Fan Coil Units 
i. Ground Loop Pumps 
j. Heat Pumps 
k. Radiant Heat Panels 
l. Ventilation Fans 

D. Owner Furnished Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished by the Owner 
shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

 
3. Owner equipment refers to, but is not limited to the following: 

 
a. Existing Appliances and/or Equipment 
b. Electronic Appliances 

 
1) Includes, but is not limited to televisions, computers, copy/fax machines, 

printers, etc. 
2) Verify equipment nameplates and connection requirements prior to rough-

in. 
3) Coordinate mounting heights and locations of outlet boxes serving 

appliances with approved appliance product data and approved casework 
shop drawings where applicable. 

 
c. Kitchen/Laundry Appliances 

 
1) Includes, but is not limited to refrigerators, microwaves, dishwashers, 

ranges, range hoods, clothes washers, clothes dryers, whirlpools, etc. 
2) Verify equipment nameplates and connection requirements prior to rough-

in. 
3) Coordinate mounting heights and locations of outlet boxes serving 

appliances with approved appliance product data and approved casework 
shop drawings where applicable. 
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E. Plumbing Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under Plumbing 
divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

 
3. Certain mechanical units are furnished from the factory with motor starters, contactors, 

transformers, fuses, wiring, etc., required for pumps, etc.  When this equipment is 
supplied from the factory, Division 26 shall coordinate with Division 22 such that only 
one set of starters, fuses, switches, etc. is provided. 

 
4. In general, control and interlock equipment (including, but not limited to wiring, conduit, 

transformers, relays, contacts, etc.) for plumbing equipment and systems is furnished 
under Division 22.  Division 26 shall install and connect all equipment as necessary. 

 
5. Plumbing equipment refers to, but is not limited to the following: 

 
a. Electric Water Heaters 
b. Electric Water Coolers 

 
1) Coordinate mounting height and location of receptacle outlets serving 

electric water coolers with approved shop drawings. 
 

c. Floor Drains 
 

1) Coordinate routing of conduits and raceways in floor slabs with floor drains.   
 

d. Condensate Pumps 
 

1) Coordinate connection type (i.e. switch or cord-and-plug) with approved 
shop drawings. 

 
e. Flush Valves 

 
1) Coordinate mounting height and location of outlet boxes serving electronic 

flush valves with approved shop drawings and Division 22. 
 

f. Piping 
g. Recirculation Pumps 
h. Sinks 

 
1) Provide weather-resistant NEMA 5-20R receptacle outlet with GFCI 

protection for control power transformer serving automatic lavatory faucets.  
Coordinate mounting height and location of receptacle outlets with approved 
shop drawings. 

 
i. Sump Pumps 
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1) Coordinate sump pump control panel connection type (i.e. switch or cord-

and-plug) with approved shop drawings. 
2) Provide 2-inch conduit from control panel to sump pump for control and 

power cabling provided with equipment. 
 

j. Trap Priming Stations 
 

1.09 FIRE SAFE MATERIALS 
 

A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA and ASTM 
standards for fire safety with smoke and fire hazard rating not exceeding flame spread of 25 and 
smoke developed of 50. 
 

1.10 REFERENCED STANDARDS, CODES AND SPECIFICATIONS 
 

A. Specifications, Codes and Standards listed below are included as part of this Specification, 
latest edition: 
 
1. ADA  - Americans with Disabilities Act 

 
2. ANSI   -  American National Standards Institute 

 
3. ASTM  -  American Society for Testing and Materials 

 
4. CSA  -  Canadian Standards Association 

 
5. DNREC - Delaware Department of Natural Resources and Environmental Control 

 
6. EPA  - Environmental Protection Agency 

 
7. FM   - Factory Mutual 

 
8. IBC  - International Building Code 

 
9. IEEE  -  Institute of Electrical and Electronics Engineers 

 
10. NEC  -  National Electrical Code 

 
11. NECA  - National Electrical Contractors Association 

 
12. NEMA  -  National Electrical Manufacturers Association 

 
13. NFPA  -  National Fire Protection Association 

 
14. OSHA  -  Occupational Safety and Health Act 

 
15. UL   -  Underwriters' Laboratories 

B. The application standards of the local electric utility company.  
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C. Electrical construction materials shall, where a listing is normal for the particular class of 

material, be listed in Electrical Construction Materials List of the Underwriters' Laboratories, 
Inc. (U.L.) and shall bear the listing label.  Electrical equipment shall, where a listing is normal 
for the particular class of equipment, be listed in the Electrical Appliance and Utilization 
Equipment List of the Underwriters' Laboratories, Inc. (U.L.) and shall bear the listing label. 
Materials and equipment listed and labeled as "approved for the purpose" by other nationally 
recognized testing laboratory, inspection agency or approved organization (such as E.T.L. or 
Factory Mutual) shall be acceptable. 
 

1.11 SUBMITTALS 
 

A. Product Data:  Include complete descriptive product data for items specified in Part 2 of this 
Section. 
 

1.12 SUBMITTAL PROCEDURES 
 

A. Refer to Division 01, Section “Submittal Procedures” for requirements in addition to those 
indicated herein. 
 

B. Equipment, materials, installation, workmanship and arrangement of work are subject to review 
and acceptance.  No substitution will be permitted after acceptance of equipment or materials 
except where such substitution is considered by the Architect, and/or Engineer, to be in the best 
interest of the Owner. 
 

C. After acceptance of Material and Equipment List, submit six (6) copies, or more as required 
under the General Conditions, of  complete descriptive data for all items as outlined below. 
 

D. Electronic submittals shall be prepared as a Portable Document Format (PDF) file and shall 
include as page 1 the Contractor’s stamp, followed by the submittal contents.  Submittal form 
shall identify the Project, Contractor, Subcontractor or Supplier, and pertinent Contract 
Document references. 

 
E. Submittals shall consist of specifications, product data sheets, manufacturer’s catalog cuts, 

dimensional shop drawings, wiring diagrams, installation instructions, samples, and any other 
information necessary to indicate complete compliance with Contract Documents. 
   

F. Submittals shall include, but not be limited to, the following information:  size, type, functional 
characteristics, compliance with standards in Division 26, required service access which shall be 
suitable for intended location and use, electrical service connections and requirements, and 
deviations from Contract Document requirements.  
 

G. Identify submittals, indicating intended application, location and service of submitted items.  
Refer to Specification sections or paragraphs and Drawings where applicable.   

H. Clearly indicate exact type, model number, style, size, operating characteristics, ratings, options 
and special features of proposed item specifically for application to this project.  Submittals of a 
general nature will not be acceptable.   
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I. Submit actual operating conditions or characteristics for all equipment where required 
capacities are indicated.  Factory order forms showing only required capacities will not be 
acceptable.  Call attention, in writing, to deviation from contract requirements. 
 

J. Thoroughly review and stamp all submittals to indicate compliance with contract requirements 
prior to submission.  Coordinate installation requirements and all electrical requirements for 
equipment submitted.  The Contractor shall be responsible for correctness of all submittals. 
 

K. Submittals will be reviewed for general compliance with design concept in accordance with 
Contract Documents, but dimensions, quantities, or other details will not be verified. 

 
L. For any submittal requiring more than two (2) reviews by the Engineer (including those caused 

by a change in subcontractor or supplier) the Owner will withhold Contractor's funds by a 
change order to the contract to cover the cost of additional reviews.  One review is counted for 
each action including rejection or return of any reason. 

M. For substituted items, clearly list on the first page of the submittal all differences between the 
specified item and the proposed item.  The Contractor shall be responsible for corrective action 
and maintaining the Specification requirements if differences have not been clearly indicated in 
the submittal. 
 

N. Acceptance will not constitute waiver of contract requirements unless deviations are specifically 
indicated and clearly noted. Use only final or corrected submittals and data prior to fabrication 
and/or installation. 

 
O. Every submittal including, but not limited to the list below, shall be forwarded with its own 

transmittal as a separate, distinct submittal.  Identify all submittals by the name of the 
item/system and the applicable Specification Section and/or Drawing number.  Grouping of 
items/systems that are not related shall be unacceptable. 

Items and Systems 
1. Access Doors 
2. Analysis & Coordination Study 
3. Arc Flash Hazard Analysis 
4. Arc Flash Hazard Labels 
5. Ballasts for Lighting Fixtures 
6. Battery Packs for Lighting Fixtures 
7. Circuit Breakers 
8. Conductors and Cables - 600V or Less 
9. Conduit and Raceway 
10. Disconnect (Safety) Switches - Fused/Non-Fused 
11. Electrical Connection Coordination Schedule 
12. Elevator Control Switches 
13. Enclosed Circuit Breakers 
14. Equipment Nameplates/Labels 
15. Firestopping Materials 
16. Fuses, 600V or Less 
17. Ground Conductors 
18. Grout 
19. Hangers and Supports 
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20. Identification Products 
21. Installation/Coordination Drawings  
22. Installer Certificates 
23. Junction and Pull Boxes 
24. Lamps 
25. Lighting Fixtures 
26. Motor Controllers 
27. Operation and Maintenance Manual 
28. Outlet and Device Boxes 
29. Panelboard Circuit Directories 
30. Panelboards  
31. Qualification Data 
32. Receptacles 
33. Record Drawings 
34. Sleeves 
35. Surface Metal Raceway 
36. Testing Agency Qualifications 
37. Test Reports  
38. Toggle/Snap Switches 
39. Wiring Diagrams 

 
P. Submit for approval any other submittals as required by the Architect, Engineer, or Owner.  No 

item listed above shall be delivered to the site, or installed, until approved.  After the proposed 
materials have been approved, no substitution will be permitted except where approved by the 
Engineer.  
 

1.13 SHOP DRAWINGS 
 

A. Prepare and submit Shop Drawings for all electrical equipment, specially fabricated items, 
modifications to standard items, specially designed systems where detailed design is not shown 
on the Contract Drawings, or where the proposed installation differs from that shown on 
Contract Drawings. 
 

B. Shop drawings shall include identification of products being installed, compliance with 
specified standards, notation of coordination requirements, notation of dimensions verified by 
field measurement, etc. Do not base shop drawings on reproductions of the Contract Documents 
or standard printed data.  
 

C. Submit shop drawings concurrent with product data.  Shop drawings received without 
associated product data will be returned without review. 

 
D. Submit for approval schematic diagrams of each electrical system installed in the building, 

including but not limited to Riser Diagrams and Schematic Wiring Diagrams for the following 
systems: 

 
1. Occupancy Sensor Layout 

 
E. Shop Drawing diagrams shall indicate device location, service, type, make, model number and 

the identification number of each device in the particular system.  Following approval by all 
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authorities, the diagrams shall be framed, mounted under glass and hung in each Main 
Equipment Room and inserted into the O&M Manual specified herein.  
  

F. Submit for approval any other shop drawings as required by the Architect, Engineer, or Owner.  
No item listed above shall be delivered to the site, or installed, until approved.  After the 
proposed materials have been approved, no substitution will be permitted except where 
approved by the Engineer.  
 

G. For any shop drawing requiring more than two (2) reviews by the Engineer (including those 
caused by a change in subcontractor or supplier) the Owner will withhold Contractor's funds by 
a change order to the contract to cover the cost of additional reviews.  One review is counted for 
each action including rejection or return for any reason. 

 
Refer to individual Specification Sections and Contract Drawings for additional shop drawing 
requirements. 
 

1.14 DEFINITIONS 
 

A. Approve:  To permit use of material, equipment or methods conditional upon compliance with 
contract documents requirements. 
  

B. Building Line: Exterior wall of building. 
 

C. Child Care Facility:  A building or structure, or portion thereof for educational, supervisory, or 
personal services for more than four children seven years old or younger.  
 

D. Concealed:  Hidden from sight in chases, formed spaces, shafts, hung ceilings, embedded in 
construction or in crawl space or attic. 

 
E. Conduits include conduit, all fittings, identification, and other accessories relative to such 

conduit. 
 

F. Contractor: The Electrical Contractor and any of his subcontractors, vendors, suppliers, or 
fabricators. 
 

G. EPDM:  Ethylene-propylene-diene terpolymer rubber 
 

H. Exposed: Not installed underground or concealed as defined above. 
 

I. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred  spaces,  
pipe and duct shafts, unheated spaces immediately below roof,  spaces above ceiling, 
unexcavated spaces, crawl spaces, and tunnels. 

 
J. Furnish and install or provide:  To supply, erect, install, and connect to complete for readiness 

for regular operation, the particular work referred to. 
 

K. Location, Damp:  Locations protected from water and not subject to saturation with water or 
other liquids, but subject to moderate degrees of moisture.  Examples of such locations include 
interior locations such as basements, crawlspaces, attics, cold-storage rooms, etc… 
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L. Location, Dry:  A location not normally subject to dampness or wetness.  A dry location may 
temporarily be subject to dampness or wetness during building construction. 

 
M. Location, Wet:  Locations subject to saturation with water or other liquids, locations exposed to 

weather, and installations underground or in concrete slabs or masonry in direct contact with the 
Earth.  Examples of such locations include all exterior locations (including those under 
canopies, roofed open porches, etc…)  commercial kitchens, and vehicle washing areas. 

 
N. NBR:  Acrylonitrile-butadiene rubber. 

 
O. Review:   Limited observation or checking to ascertain general conformance with design 

concept of the work and with information given in contract documents.  Such action does not 
constitute a waiver or alteration of the contract requirements. 
 

1.15 RECORD DRAWINGS 
 

A. Upon completion of the electrical installations, the Contractor shall deliver to the Architect one 
complete set of prints of the electrical Contract Drawings which shall be legibly marked in red 
pencil to show all changes and departures of the installation as compared with the original 
design.  They shall be suitable for use in preparation of Record Drawings. 
 

B. Contractor shall incorporate all sketches, addendums, value engineering, change orders, etc., 
into record drawings prior to delivering the same to the Architect. 
 

1.16 WARRANTY 
 

A. Contractor's attention is directed to warranty obligations contained in the General Conditions. 
 

B. The above shall not in any way void or abrogate equipment manufacturer's guarantee or 
warranty.  Certificates of equipment manufacturer’s warranties shall be included in the 
operations and maintenance manuals. 
 

C. The Contractor guarantees for a two (2) year period from the time of final acceptance by the 
Owner: 

 
1. That the work contains no faulty or imperfect material or equipment or any imperfect, 

careless, or unskilled workmanship. 
 

2. That all work, equipment, machines, devices, etc. shall be adequate for the use to which 
they are intended, and shall operate with ordinary care and attention in a satisfactory and 
efficient manner. 
 

3. That the Contractor will re-execute, correct, repair, or remove and replace with proper 
work, without cost to the Owner, any work found to be deficient.  The Contractor shall 
also make good all damages caused to their work or materials in the process of 
complying with this section. 
 

4. That the entire work shall be water-tight and leak-proof. 
 

1.17 OPERATION AND MAINTENANCE MANUALS 
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A. The Contractor shall have prepared six (6) copies of the Operation and Maintenance Manual 

and deliver these copies of the manual to the Owner.  The manual shall be as specified herein.  
The manual must be approved and will not be accepted as final until so stamped. 
 

B. The manual shall be bound in a three-ring loose-leaf binder similar to National No. 3881 with 
the following title lettered on the front:  Operation and Maintenance Manual – Central Middle 
School Renovation - Electrical.  No sheets larger than 8-1/2 inches x 11 inches shall be used, 
except sheets that are neatly folded to 8-1/2 inches x 11 inches and used as a pull-out.  Provide 
divider tabs and table of contents for organizing and separating information. 
 

C. Provide the following data in the manual: 
 

1. As first entry, an approved letter indicating the starting/ending time of Contractor’s 
warranty period. 
 

2. Maintenance operation and lubrication instructions on each piece of equipment furnished. 
 

3. Complete catalog data on each piece of electrical equipment furnished including 
approved Shop Drawing/Submittal with Engineer’s Comments (if any). 
 

4. Manufacturer's extended limited warranties on equipment.  
 

5. Provide sales and authorized service representatives names, address, and phone numbers 
of all equipment and subcontractors. 
 

6. Provide supplier and subcontractor’s names, address, and phone number. 
 

7. Catalog data of all equipment, starters, etc. shall include wiring diagrams, parts list and 
assembly drawing. 
 

8. Access panel charts with index illustrating the location and purpose of access panels. 
 

9. Approved Electrical Certificates. 
 

10. Start-up reports for equipment. 
 

D. Submit Operation and Maintenance Manual prior to anticipated date of Substantial Completion 
for Engineer review and approval.  Substantial Completion requires that Operation and 
Maintenance Manuals be reviewed and approved. 
 

E. Post one (1) copy of all instructions, lists, charts and diagrams at the equipment mounted under 
glass or approved plastic cover.  
 

F. Deliver all instruction materials to the Owner prior to the formal instruction period.  
 

G. Upon completion of all work, thoroughly instruct the Owner's representatives in the proper 
operation and maintenance of all electrical equipment and systems.  
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

COMMON WORK RESULTS FOR ELECTRICAL 26 0500 - 16

H. Instructions shall be done only after completed systems have been put into operation and tested 
for proper operation and performance.   
 

I. Instructions shall be given only by experts in the equipment or system and shall include 
descriptions and demonstrations of procedures of operation, data record keeping, etc. 
 

J. Furnish the necessary technicians, skilled workers, and helpers to operate the electrical systems 
and equipment of the entire project for one (1) 8-hour day.  
 

K. Where specified in technical sections, provide longer periods required for specialized 
equipment.   
 

L. Instruct the Owner or designated personnel in operation, maintenance, lubrication, and 
adjustment of systems and equipment.   
 

M. The Operation and Maintenance Manual shall be available at the time of the instructions,  for 
use by Instructors and Owner personnel.   
 

N. Schedule the general and specialized instruction periods for a time agreed upon by the Owner 
and Engineer. 
 

1.18 INSTALLATION AND COORDINATION DRAWINGS 
 

A. Prepare, submit and use composite installation and coordination drawings to assure proper 
coordination and installation of the work.  Drawings shall include, but not be limited to the 
following:  

 
1. Mechanical Rooms indicating transformers, panelboards, enclosures, boxes, conduits, 

mechanical equipment, ductwork, and piping, etc…  
 

2. Electrical Rooms indicating switchboards, panelboards, enclosures, boxes, transformers, 
conduits, wireways, etc…   

 
B. Draw plans to a scale not less than ¼ inch equals one foot.  Include plans, sections and 

elevations of the proposed work, showing all equipment (mechanical, plumbing and electrical), 
conduit and wiring in the areas involved.  Fully dimension all work, horizontally and vertically.  
Show coordination with other work including piping, ductwork and other mechanical work, 
walls, doors, ceilings, columns, beams, joists and other architectural and structural work.  
 

C. Identify all equipment and devices on wiring diagrams.  Where field connections are shown to 
factory-wired terminals, furnish manufacturer's literature showing internal wiring of equipment.  
 

D. Prepare, submit, and use scaled layout drawings indicating dimensions, clearances, and actual 
equipment dimensions.  Layout Drawings shall include, but not be limited to the following:  

 
1. Pad-mounted equipment and equipment connections. 

 
2. Underground conduits, and ductbanks. 

 
3. Building penetrations. 
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E. Prepare scaled coordination drawings in accordance with the Specifications.  Indicate locations 

where space is limited for installation and access and where sequencing and coordination of 
installations are of importance to the efficient flow of the Work, including (but not necessarily 
limited to) the following:  

 
1. Indicate the proposed locations of power, lighting, and all special system raceways, 

equipment, and materials.  Include the following:  
 

a. Working space and dedicated space clearances per the NEC. 
b. Clearances for equipment disassembly required for periodic maintenance.   
c. Exterior wall and foundation penetrations.  
d. Fire-rated wall and floor penetrations. 
e. Equipment connections and support details.  
f. Sizes and locations of required concrete bases. 
 

2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the 
building during construction, including, but not limited to, the following: Major conduits 
and feeders.  
 

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and 
ceilings and their relationship to other penetrations and installations.  
 

4. The successful Bidder shall be responsible for indicating all raceways described in notes 
or indicated by home run symbols.  
 

5. The complete set of Architectural, Civil, Structural, Technology, Mechanical, and 
Electrical Drawings and Specifications apply to this work.  The successful bidder shall 
familiarize himself with all other related documents to avoid possible demolition and 
installation conflicts.  

 
PART 2 PRODUCTS 

 
2.01 SLEEVES FOR RACEWAYS AND CABLES 
 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 
 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 
 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 
 

1. Minimum Metal Thickness: 
 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no 
side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm). 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches 
(1270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm), 
thickness shall be 0.138 inch (3.5 mm). 
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2.02 GROUT 

 
A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 

aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 
 

2.03 PROTECTIVE WIRE GUARDS  

A. Provide protective wireguards over devices subject to physical damage.  All new devices 
installed in mechanical and electrical rooms shall be provided with protective guards.  
Protective guards shall be manufacturer's recommended product for the device being protected 
or a suitable guard as manufactured by American Time & Signal Company (800-328-8996), 
Safety Technology International (STI) (800-888-4784), or Institutional Systems Services 
Corporation (800-524-0537).  

B. Devices to be provided with protective guards include, but are not limited to, the following: 
 

1. Lighting Fixtures 
 

2. Thermostats 
 

3. Smoke/Heat Detectors 
 

4. Speakers 
 

5. Fire Alarm Audio/Visual Devices (Horns, Strobes, etc…) 
 

6. Exit Signs 
 

7. Emergency Lighting Units 
 

8. Security Devices/Motion Detectors 
 

9. Other Devices as required by Owner 

C. Guard shall be fabricated from ¼-inch (9-gauge) cold-rolled steel rods, welded together with 
mounting tabs.  Guard shall be finished with a powder-based epoxy to protect against corrosion.  
Finish color shall match the finishes for the area being installed, except guards for fire alarm 
devices shall be red finish color. 

D. Protective Devices shall be considered incidental to the product installed in an area subject to 
damage as indicated on the drawings and shall be provided at no additional cost to the Owner. 

 
PART 3 EXECUTION 

 
3.01 TEMPORARY FACILITIES:  

 
A. General:   Refer to the Division 01 Sections for general requirements of temporary facilities. 
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B. Description:   Furnish and install the necessary metering and distribution equipment for an 
adequate, temporary electrical service and all temporary wiring, including step-down or step-up 
dry-type transformers as required.  Exact requirements for temporary service shall be 
determined by the General Contractor.  
 

C. Attention is directed to the Occupational Safety and Health Act (OSHA), Americans with 
Disabilities Act (ADA) and National Electrical Code (NEC) requirements for electrical work on 
construction sites.  
 

D. Materials:    
 

1. Lights at each floor in each stair.  At least one light outlet per 900 square feet on each 
floor.  
 

2. One 20-ampere circuit with ground fault protection for each 7500 square feet of gross 
floor area per floor to which various trades may attach their cords.  
 

3. One temporary power line in each corridor, elevator, and lobby, including connections to 
saws, if required, with ground fault protection.  
 

4. Power for testing and operating of elevators. 
 

5. Power for crane operation if required. 
 

E. Installation:   Temporary lighting shall provide minimum foot candle levels for construction as 
follows: 
 

AREA FOOT CANDLE LEVEL 
General construction area lighting, corridors, 
hallways and exit ways. 

5 

Electrical equipment rooms, active storerooms, 
shops, locker and dressing areas 

10 

 
F. The Contractor shall pay for all energy charges for temporary service.  

 
G. Obtain and pay for temporary electrical service for construction power.  

 
H. Provide all underground and/or overhead equipment, transformers, overcurrent devices, wires, 

connections, etc., for obtaining power from utility company lines.  
 

I. Remove all temporary power installations and connections after permanent power is established 
and/or prior to completion of the project. 
 

3.02 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 
 

A. Comply with NECA 1. 
 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 
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C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 

arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 
 

D. Install equipment with working space and dedicated space in strict accordance with 2011 NEC 
Article 110. 

 
E. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 

of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 
 

F. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 
 

G. Verify exact electrical requirements for each piece of equipment receiving one or more 
electrical connections, including but not limited to voltage, phase, and maximum 
fuse/overcurrent protection device rating. Provide electrical circuit of proper characteristics to 
serve provided equipment. 
 

H. Include any and all items required by the National Electrical Code and/or field conditions for 
the proper connection and installation of each piece of equipment. 
 

I. Make all connections to equipment in accordance with manufacturer’s instructions. 
 

J. Right of Way:  Give to piping systems installed at a required slope. 
 

K. Coordinate electrical work under other Divisions in accordance with Part 1 of this Section, 
Article “Electrical Work Under Other Divisions”. 

 
3.03 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

 
A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 

penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 
 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.   
 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 
 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 
 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 
 

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 
 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway 
or cable, unless indicated otherwise. 
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H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

 
1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 

surfaces smooth; protect grout while curing. 
 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements of Division 07 Section "Joint Sealants.". 
 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements of Division 26 Section 
“Electrical Firestopping”. 
 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 
 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 
 

3.04 FIRESTOPPING 
 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 26 Section, "Electrical Firestopping". 
 

3.05 SUPPORTS, HANGERS AND FOUNDATIONS 
 

A. Provide supports, hangers, braces, attachments and foundations required for the work.  Support 
and set the work in a thoroughly substantial and workmanlike manner without placing strains on 
materials, equipment, or building structure, submit shop drawings for approval.  Coordinate all 
work with the requirements of the structural division. 
 

B. Supports, hangers, braces, and attachments shall be standard manufactured items or fabricated 
structural steel shapes.  All interior hangers shall be galvanized or steel with rust inhibiting 
paint.    All exterior hangers shall be constructed of stainless steel utilizing stainless steel rods, 
nuts, washers, bolts, etc.   

 
C. Refer to Division 26 Section “Hangers and Supports” for additional requirements. 

 
3.06 PROVISIONS FOR ACCESS 

 
A. The Contractor shall provide access panels and doors for all concealed equipment,  and other 

devices requiring maintenance, service, adjustment or manual operation. 
 

B. Where access doors are necessary, furnish and install manufactured painted steel door 
assemblies consisting of hinged door, key locks, and frame designed for the particular wall or 
ceiling construction.  Properly locate each door. Door sizes shall be a 12 inches x 12 inches for 
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hand access, 18 inches x 18 inches for shoulder access and 24 inches x 24 inches for full body 
access where required.  Review locations and sizes with Architect prior to fabrication.   Provide 
U.L. approved and labeled access doors where installed in fire rated walls or ceilings.  Doors 
shall be Milcor Metal Access Doors as manufactured by Inland-Ryerson, Mifab, or approved 
equal. 

 
1. Acoustical or Cement Plaster:  Style B 

 
2. Hard Finish Plaster:  Style K or L 

 
3. Masonry or Dry Wall:  Style M 
 

C. Where access is by means of liftout ceiling tiles or panels, mark each ceiling grid using small 
color-coded and numbered tabs.  Provide a chart or index for identification.  Place markers 
within ceiling grid not on ceiling tiles. 
 

D. Access panels, doors, etc. described herein shall be furnished under the section of Specifications 
providing the particular service and to be turned over to the pertinent trade for installation.  
Coordinate installation with installing Contractor.  All access doors shall be painted in baked 
enamel finish to match ceiling or wall finish. 
 

E. Submit shop drawings indicating the proposed location of all access panels/doors.  Access doors 
in finished spaces shall be coordinated with air devices, lighting and sprinklers to provide a neat 
and symmetrical appearance. 

 
F. Provide sufficient access and working space for repair and maintenance about all lighting and 

electrical equipment to permit ready and safe operation and maintenance of such equipment in 
accordance with OSHA 29 CFR 1910 Subpart D and 1910.303(g).  
 

3.07 PAINTING AND FINISHES 
 

A. Provide protective finishes on all materials and equipment.  Use coated or corrosion-resistant 
materials, hardware and fittings throughout the work.  Paint bare, untreated ferrous surfaces 
with rust-inhibiting paint.  All exterior components including supports, hangers, nuts, bolts, 
washers, vibration isolators, etc. shall be stainless steel. 
 

B. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other finishes. 
 

C. Provide factory-applied finishes where specified.  Unless otherwise indicated factory-applied 
paints shall be baked enamel with proper pretreatment. 
 

D. Protect all finishes and restore any finishes damaged as a result of work under Division 26 to 
their original condition. 
 

E. The preceding requirements apply to all work, whether exposed or concealed, as defined herein. 
 

F. Remove all construction marking and writing from exposed equipment, ductwork, piping and 
building surfaces.  Do not paint manufacturer's labels or tags. 
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G. All exterior equipment and conduits shall be painted to match adjacent surface in color as 
selected by Architect, unless otherwise indicated by the Owner. 
 

H. All exposed conduit, boxes, equipment, etc. in finished spaces shall be painted.  Colors shall be 
as selected by the Architect and conform to ANSI Standards. 
 

3.08 COLOR SELECTION 
 

A. Color of finishes shall be as selected by the Architect. 
 

3.9 PROTECTION OF WORK 
 

A. Protect work, material and equipment from weather and construction operations before and after 
installation.  Properly store and handle all materials and equipment. 
 

B. Cover temporary openings in conduits and equipment to prevent the entrance of water, dirt, 
debris, or other foreign matter.  Deliver conduits with factory applied end caps. 
 

C. Cover or otherwise protect all finishes. 
 

D. Replace damaged materials, devices, finishes and equipment. 
 

E. Protect stored conduits from moisture and dirt. Elevate above grade.  Do not exceed structural 
capacity of floor, where stored inside. 
 

3.10 OPERATION OF EQUIPMENT 
 

A. Clean all systems and equipment prior to initial operation for testing, or other purposes.  
Lubricate, adjust, and test all equipment in accordance with manufacturer's instructions.  Do not 
operate equipment unless all proper safety devices or controls are operational.  Provide all 
maintenance and service for equipment that is authorized for operation during construction. 
 

B. Where specified, or otherwise required, provide the services of the manufacturer's factory-
trained servicemen or technicians to start up the equipment.  Where factory start-up of 
equipment is not specified, provide field start-up by qualified technician. 
 

C. Submit factory start-up sheets or field start-ups sheets for all equipment prior to the 
commencement of testing.  
 

D. Do not use electrical systems for temporary services or during construction, unless approved by 
Owner in writing.  Refer to Division 01 Section "Temporary Facilities and Controls". 
 

E. Upon completion of work, clean and restore all equipment to new conditions; replace 
expendable items. 
 

3.11 TESTING AND ADJUSTMENT   
 

A. Perform all tests which are specified or required to demonstrate that the work is installed and 
operating properly.  Where formal tests are required, give proper notices and perform all 
necessary preliminary tests to assure that the work is complete and ready for final test.    
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B. Adjust all systems, equipment and controls to operate in a safe, efficient and stable manner.  

 
C. On all circuits, 600 volts or less, provide circuits that are free from ground faults, short circuits 

and open circuits.   
 

D. Other tests of a specific nature for special equipment shall be as specified under the respective 
equipment.  
 

E. Submit all test results to the Architect and Engineer for approval. 
 

3.12 WALL AND FLOOR PENETRATIONS 
 

A. All penetrations of partitions, ceilings, roofs and floors under Division 26 shall be sleeved, 
sealed, and caulked as specified herein. 
 

B. All penetrations of fire rated assemblies shall be sleeved, sealed, caulked and protected to 
maintain the rating of the wall, roof, or floor.  Fire Marshal approved U.L. assemblies shall be 
utilized.  See Division 26 Section, “Electrical Firestopping”. 
 

C. Provide conduit escutcheons for all exposed conduit penetrations in finished interior spaces and 
all exposed exterior penetrations.   
 

D. Conduit sleeves: 
 

1. Galvanized steel pipe, standard weight where pipes are exposed and roofs and concrete 
and masonry walls.  On exterior walls provide anchor flange welded to perimeter. 
 

2. Twenty-two (22) gauge galvanized steel elsewhere. 
 

3.13 EQUIPMENT BY OTHERS 
 

A. This Contractor shall make all system connections required to equipment furnished and installed 
under other divisions or furnished by the Owner.  Connections shall be complete in all respects 
to render this equipment functional to its fullest intent. 
 

B. It shall be the responsibility of the supplier of the equipment to furnish complete instructions for 
connections.  Failure to do so will not relieve the Contractor of any responsibility for improper 
equipment operation. 
 

3.14 PHASING 
 

A. Refer to Architectural Specifications and Contract Drawings for any required phasing. 
 

B. Maintain building egress and traffic ways at all times.  Coordinate egress requirements with the 
State Fire Marshal, the Owner and Authorities Having Jurisdiction (AHJ). 
 

C. Provide dust barriers/partitions, penetration closures, etc, to ensure safety of building occupants 
and protection of existing surroundings. 
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D. The Building shall remain watertight at all times. 
 

E. Refer to phasing plans for additional requirements. 
 

F. While work is in progress, except for designated short intervals during which connections are 
made, continuity of service shall be maintained to all existing systems. Interruptions shall be 
coordinated with the Owner as to time and duration.  The Contractor shall be responsible for 
any interruptions to service and shall repair any damages to existing systems caused by his 
operations. 
 

3.15 OUTAGES 
 

A. Provide a minimum of seven (7) days’ notice to schedule outages.  The Contractor shall include 
in their bid outages and/or work in occupied areas to occur on weekends, holidays, or at night.  
Coordinate and get approval of all outages with the Owner. 
 

B. Submit Outage Request Form, attached at the end of this Section, to Owner for approval. 
 

3.16 CUTTING AND PATCHING 
 

A. Accomplish all cutting and patching necessary for the installation of work under Division 26.  
Damage resulting from this work to other work already in place, shall be repaired at 
Contractor's expense.  Where cutting is required, perform work in neat and workmanlike 
manner.  Restore disturbed work to match and blend with existing construction and finish, using 
materials compatible with the original.  Use mechanics skilled in the particular trades required. 
 

B. Do not cut structural members without approval from the Architect or Engineer. 
 

3.17 PENETRATION OF WATERPROOF CONSTRUCTION 
 

A. Coordinate the work to minimize penetration of waterproof construction, including roofs, 
exterior walls, and interior waterproof construction.  Where such penetrations are necessary, 
furnish and install all necessary curbs, sleeves, flashings, fittings and caulking to make 
penetrations absolutely watertight. 
 

B. Where conduits penetrate roofs, flash pipe with Stoneman Stormtite, Pate or approved equal, 
roof flashing assemblies with skirt and caulked counter flashing sleeve. 
 

C. Furnish and install pitch pockets or weather tight curb assemblies where required. 
 

D. Furnish and install curbs assemblies, and sleeves specifically designed for application to the 
particular roof construction, and install in accordance with the manufacturer's instructions.  The 
Contractor shall be responsible for sleeve sizes and locations.  All roof penetrations shall be 
installed in accordance with manufacturer’s instructions, the National Roofing Contractors 
Association, SMACNA, and as required by other divisions of these Specifications. 
 

3.18 CONCRETE AND MASONRY WORK 
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A. Furnish and install concrete and masonry work for equipment foundations, supports, pads, and 
other items required under Division 26.  Perform work in accordance with requirements of 
Division 03 and other applicable Divisions of these Specifications. 
 

B. Concrete shall achieve strength not less than 3,000 psi compressive strength after 28 days. 
 

C. Grout shall be non-shrink, high strength mortar, free of iron of chlorides and suitable for use in 
contact with all metals, without caps or other protective finishes.  Apply in accordance with 
manufacturer's instructions and standard grouting practices. 
 

D. Place reinforcement accurately in position shown, securely fasten and support to prevent 
displacement before or during pouring.  Clean, bend, place, and splice reinforcement in 
accordance with approved shop drawings.  Lap ends and sides of mesh reinforcement in slabs 
not less than one inch.  Coverage of main reinforcing shall be as follows: 

 
1. Slabs - 3/4 inch  
2. Concrete poured against earth - 3 inches  
3. Other locations - 2 inches 
 

E. Properly align, level, and grout all equipment where necessary.  
 

3.19 CONNECTIONS AND ALTERATIONS TO EXISTING WORK 
 

A. Unless otherwise noted on the Drawings, where existing electrical work is removed, including 
hangers, to a point below finished floors or behind finished walls and capped, such point shall 
be far enough behind finished surfaces to allow for installation of normal thickness of required 
finish material. 
 

B. Where work specified in Division 26 connects to existing equipment, conduits,  etc., Contractor 
shall perform all necessary alterations, cuttings, fittings, etc., of existing work as may be 
necessary to make satisfactory connections between new and existing work, and to leave 
completed work in a finished and workmanlike condition. 
 

C. Where the work specified under Division 26, or under other Divisions, requires relocation of 
existing equipment, conduit etc., Contractor shall perform all work and make necessary changes 
to existing work as may be required to leave completed work in a finished and workmanlike 
condition.   
 

D. Where the relocation of existing equipment is required for access or the installation of new 
equipment, the Contractor shall temporarily remove and/or relocate and re-install as required to 
leave the existing and new work in a finished and workman like condition. 
 

3.20 COORDINATION 
 

A. Coordinate arrangement, mounting, and support of electrical equipment: 
 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 
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2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 
 

3. To allow right of way for piping and conduit installed at required slope. 
 

4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 
obstructions and of the working and access space of other equipment. 

 
5. To provide working space and dedicated space clearances per NEC Article 110.26. 
 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 
 

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Part 2 of this Section. 
 

3.21 DEMOLITION 
 

A. Refer to Division 26 Section, “Electrical Demolition for Remodeling” for additional re-
quirements.  
 

B. Unless otherwise noted all existing equipment, conduit, wire, etc., shall remain. 
 

C. Where existing equipment is indicated to be removed, all associated  conduit, power, con-
trols, insulation, hangers,  supports and housekeeping pads, etc…, shall also be removed.  
Patch, paint and repair walls/roof/floor to match existing and/or new finishes. 

 
D. The Contractor shall be responsible for visiting the site and determining the existing con-

ditions in which the work is to be performed. 
 

E. Refer to phasing plans for additional requirements. 
 

F. Where any abandoned conduits in existing floors, walls, ceilings, etc., conflict with new 
work, remove abandoned conduits as necessary to accommodate new work. 

 
G. The location of all existing equipment, conduits etc., indicated is approximate only and 

shall be checked and verified.  Provide all new electrical work required to connect to or 
clear existing work as applicable. 

 
H. Maintain egress at all times. Coordinate egress requirements with the State Fire Marshal, 

the Owner and the Authority(ies) Having Jurisdiction (AHJ). 
 

I. Make provisions and include in bid all costs associated with confined entry/space re-
quirements in crawl spaces and all other applicable OSHA regulations. 

 
J. Where required to maintain the existing systems in operation, temporarily backfeed exist-

ing systems from new equipment.  Contractor shall temporarily extend existing conduit 
systems to new conduit systems. 

 
K. At completion of project all temporary conduit, wires, etc., shall be removed in their en-
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tirety. 
 

L. Existing conduit, equipment, wiring, etc., not required for re-use or re-installation in this 
project, shall be removed from the project site. 

 
M. Deliver to the Owner, on the premises where directed, existing equipment and materials 

which are removed and which are desired by the Owner or are indicated to remain the 
property of the Owner. 

 
N. All other materials and equipment which are removed shall become property of the Con-

tractor and shall be promptly removed, from the premises, and disposed of by the Con-
tractor, in an approved manner.  Contractor shall be responsible for proper disposal of all 
removed equipment containing PCB’s.   

 
O. Where conduit and wiring are removed, remove all conduit hangers which were support-

ing the removed conduit.  Patch the remaining penetration voids with like materials and 
paint to match existing construction. 

 
P. Where required, provide and coordinate removal and re-installation of existing equip-

ment. Take care to protect materials and equipment indicated for reuse. Contractor shall 
repair or replace items which are damaged.  Contractor shall have Owner’s representative 
present to confirm condition of equipment prior to demolition. 

 
Q. Before demolition begins, and in the presence of the Owners representative, test and note 

all deficiencies in all existing systems affected by demolition but not completely removed 
by demolition. Provide a copy of the list of system deficiencies to the Owner and the En-
gineer.   

 
R. The Owner shall have the first right of refusal for all fixtures, devices and equipment re-

moved by the Contractor. 
 

S. All devices and equipment designated by the Owner to remain the property of the Owner 
shall be moved and stored by the Contractor at a location on site as designated by the 
Owner. It shall be the Contractor’s responsibility to store all devices and equipment in a 
safe manner to prevent damage while stored. 

 
T. All existing equipment refused by the Owner shall become the property of the Contractor 

and shall be removed from the site by the Contractor in a timely manner and disposed of 
in a legal manner. 

 
U. Work Abandoned in Place: Cut and remove conduit a minimum of 2 inches beyond face 

of adjacent construction.  Cap and patch surface to match existing finish. 
 

V. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make opera-
tional equipment indicated for relocation. 

 
W. Terminate services and utilities in accordance with local laws, ordinances, rules and regu-

lations. 
 

3.22 EXCAVATION AND BACKFILLING 
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A. General: 

 
1. Perform all necessary excavation, or installation of work under Division 26, in 

whatever materials or conditions encountered, using suitable methods and 
equipment. 
 

2. Accurately establish required lines and grades and properly locate the work. 
 

3. Determine the locations of all existing utilities before commencing the work. 
 

B. Excavation:  
 

1. Excavate only the required elevations.  If excavation is carried below the founda-
tion lines or other required limits, backfill the excess with concrete. 

 
2. Keep banks of trenches as nearly vertical as possible, and provide sheeting and/or 

shoring as required for protection of work and safety of personnel.  Follow local, 
State, OSHA, and other applicable Guidelines. 

 
3. Keep excavations dry.  Protect excavations from freezing. 

 
C. Backfilling:  

 
1. Backfill excavations to the required elevations and restore surfaces to their 

original or required conditions. 
 

2. Backfill shall be similar material, free from objectionable matter such as rubbish, 
roots, stumps, brush, rocks and other sharp objects.  Unless otherwise indicated, 
suitable material from the excavation may be used for backfill. 
 

3. Carefully place and mechanically tamp backfill in layers not exceeding 12 inches 
loose thickness.  Compact to 95 percent minimum. 

 
4. Do not backfill against frozen material.  Do not use frozen material for backfill. 

 
 

END OF SECTION  
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OUTAGE REQUEST FORM 

 
 
DATE APPLIED:                                                             BY:                                                            
 
DATE FOR OUTAGE:                                                      FIRM:                                                           
 
START OUTAGE-TIME:                                                  DATE:                                                          
 
END OUTAGE - TIME:                                                   DATE:                                                          
 
AREAS AND ROOMS:                                                                                                                 
   
   FLOOR(S):                                                                                                                 
 
   AREA(S):                                                                                                              
 
   ROOM(S):                                                                                                                
 
WORK TO BE PERFORMED:                                                                                                  
 
SYSTEM(S):                                                                                                                 
                                                                                                                                                  
    
REQUEST APPROVED BY:                                                                                                    
     (FOREMAN OR OTHER PERSON IN CHARGE) 
 
                                                                                                                                                                                                    
 
(FOR OWNER’S USE ONLY): 
 
APPROVED:             
 
YES           NO         BY:                                                 DATE:                                                           
 
DATE/TIME-AS REQUESTED:                                   OTHER :                                                       
 
OWNER’S PRESENCE REQUIRED:           
 
YES:          NO:          NAME:                                                                                                    
 
POINT OF CONTACT:                                                                PHONE:                                                        
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SECTION 26 0502 
 

ELECTRICAL DEMOLITION FOR REMODELING 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections apply to this Section. 

 
1.02 SCOPE 

 
A. Provide all demolition of existing electrical equipment including all conduit and wiring as 

required by the Contract Documents.  
 

B. Provide all cutting and patching for electrical construction. 
 

C. Provide temporary service and provisions to maintain existing systems.  
 

PART 2 PRODUCTS 
 
2.01 MATERIALS AND EQUIPMENT 
 

A. Materials and equipment for patching and extending work: As specified in individual 
Sections. 

 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Verify that field measurements and circuiting arrangements are as shown on the Drawings. 
 

B. Verify that abandoned wiring and equipment serve only abandoned facilities. 
 

C. Verify whether or not PCB ballasts exist in light fixtures which will be disposed of.  If PCB 
light fixture ballasts exist, then follow requirements in “PCB Ballast Handling and 
Disposal”, included in this Section. 

 
D. Demolition Drawings are based on casual field observation and existing record documents.  

Report discrepancies to the Owner, and Architect before disturbing existing installation. 
 

E. Beginning of demolition means installer accepts existing conditions. 
 
3.02 PREPARATION 
 

A. Disconnect and make electrically safe electrical systems in walls, floors, and ceilings 
scheduled for removal.   
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B. Coordinate utility service outages with the Owner, Architect, and other trades.  
 
3.03 CONNECTIONS AND ALTERATIONS TO EXISTING SYSTEMS 
 

A. Keep all existing electrical systems in operation during the progress of the work.  Provide 
temporary electrical connections to systems of equipment, etc., where necessary to maintain 
continuous operation until the new systems and equipment are ready for operation. 

 
B. When existing electrical work is removed, remove all conduit, ducts, supports, etc. to a point 

below the finished floors or behind finished walls and cap.  Such points shall be far enough 
behind finished surfaces to allow for the installation of the normal thickness of finished 
material. 

 
C. When the work specified hereunder connects to any existing equipment, conduit, wiring, 

etc., perform all necessary alterations, cuttings, fittings, etc., of the existing work as may be 
necessary or required to make satisfactory connections between the new and existing work 
and leave the complete work in a finished and workmanlike condition. 

 
D. When the work specified under other divisions necessitates relocation of existing equipment, 

conduits, wiring, etc., perform all work and make all necessary changes to existing work as 
may be required to leave the completed work in a finished and workmanlike condition. 

 
E. Provide responsibility for removing and replacing existing floor tile within the raised floor 

areas as required.  Provide all necessary cutting and fitting of bushed holes for cable passage 
through tiles.  Any tiles damaged during the Contract shall be replaced with like kind at no 
cost to the Owner. 

 
F. Provide temporary wiring and connections to maintain existing systems in service during 

construction.  When work must be performed on energized equipment or circuits, use 
personnel experienced in such operations.  In particular, all security and safety systems must 
be maintained in operation at all times as required by the Owner.  This includes security and 
safety lighting. 

 
G. Existing Electrical Service:   Maintain existing system in service until new system is 

complete and ready for service.  Disable system only to make switchovers and connections. 
Obtain permission from Owner, Architect/Engineer  and other trades at the site at least 24 
hours before partially or completely disabling system.  Minimize outage duration.  Make 
temporary connections to maintain service in areas adjacent to work area. 

 
H. Existing Fire Alarm System: Maintain existing system in service until new system is 

accepted.  Disable system only to make switchovers and connections.  Notify Owner, 
Architect and local fire service at least 24 hours before partially or completely disabling 
system.  Minimize outage duration.  Make temporary connections to maintain service in 
areas adjacent to work area. 

 
I. Trace all circuits and controls to be disconnected to ensure that vital services to other areas 

are not interrupted. 
 
3.04 PROTECTION 
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A. Provide protection for all existing and new cabling.  Provide innerduct, conduit or other 

suitable means of protection to prevent damage to cables located in renovated areas. 
 

B. Damage to wiring, cabling or equipment shall be repaired by skilled mechanics for the trade 
involved at no additional contract amount. 

 
C. Fixtures, materials and equipment shall be protected at all times.  The Contractor shall make 

good any damage caused either directly or indirectly by his workmen.  Conduit openings 
shall be closed with caps or plugs during installation.  Fixtures and equipment shall be 
tightly covered and protected against dirt, water and chemical or other injury.  At the 
completion of all work, the fixtures, materials and equipment shall be thoroughly cleaned 
and turned over in a condition satisfactory to the Owner. 

 
D. Damage:  Where wiring, raceways, lighting fixtures, devices or equipment to remain is 

inadvertently damaged or disturbed, cut out and remove damaged section and provide new of 
equal or capacity or quality. 

 
3.05 ELECTRICAL DEMOLITION 
 

A. Remove from the premises and dispose of all existing wiring, conduit, material, fixtures, 
devices, equipment, etc., not required for re-use or re-installation. 

 
B. Deliver on the premises where directed existing material and equipment which is removed 

and is desired by the Owner or is indicated to remain the property of the Owner. 
 

C. All other equipment and materials which are removed shall become the property of the 
demolisher and shall be removed by him from the premises. 

 
D. Where electrical equipment is removed, also remove all wiring back to source panelboard or 

switch or to last remaining device on the same circuit.  All conduit, hangers, supports, etc., 
shall also be removed unless otherwise noted.  Such conduit may remain to be reused for 
new work provided said conduit is of the proper size and type as that specified and in a 
condition acceptable to Engineer and Owner. 

 
E. Any conduit abandoned in concrete slabs, walls, or other inaccessible locations shall be left 

empty except for a nylon pull wire.  Ends shall be capped with push plugs for future use. 
 
3.06 EXISTING CONDUIT WORK 
 

A. Remove exposed abandoned raceway, including abandoned raceway above accessible ceiling 
finishes.  Cut raceway flush with walls and floors, and patch surfaces. 

 
B. Remove concealed abandoned raceway to its source. 

 
C. Abandoned Work:  Concealed electrical work abandoned in place, shall be cut out 

approximately 2 inches beyond the face of adjacent construction, capped and the adjacent 
surface patched to match the existing finish. 
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D. Disconnect abandoned outlet boxes and remove devices.  Remove abandoned outlet boxes if 
raceway servicing them is abandoned and removed.  Provide blank cover for abandoned 
outlet boxes which are not removed. 

 
E. Ensure access to existing boxes and other installations which remain active and which 

require access.  Modify installation or provide access panel as appropriate. 
 

F. Extend existing raceway and box installations using materials and methods compatible with 
existing electrical installations, or as specified. 

 
G. Clean and repair existing raceway and boxes which remain or are to be reinstalled. 

 
H. Remove all abandoned wiring from existing conduits and ductbanks.  Abandoned wiring that 

cannot be removed shall be tagged at each end as “Abandoned”. 
 
I. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 

finishes. Cut conduit flush with walls and floors and patch surfaces. 
 
3.07 EXISTING WIRING AND CABLING WORK 
 

A. Remove exposed abandoned wire and cable, including abandoned wire and cable above 
accessible ceiling finishes.  Patch surfaces where removed cables pass through building 
finishes. 

 
B. Disconnect abandoned circuits and remove circuit wire and cable.  Remove abandoned boxes 

if wire and cable servicing them is abandoned and removed.  Provide blank cover for 
abandoned boxes which are not removed. 

 
C. Ensure access to existing wiring connections which remain active and which require access.  

Modify installation or provide access panel as appropriate. 
 

D. Extend existing circuits using materials and methods compatible with existing electrical 
installations or as specified. 

 
E. Clean and repair existing wire and cable which remain or is to be reinstalled. 

 
3.08 EXISTING WIRING DEVICES WORK 
 

A. Disconnect abandoned wiring devices and remove them. 
 

B. Ensure access to existing wiring devices which remain active.  Modify installation as 
appropriate. 

 
C. Clean and repair existing wiring devices which remain or are to be reinstalled.  

 
D. Provide blank coverplates over existing device boxes which are to remain empty.  Finish 

shall match existing finish of surrounding area. 
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E. Disconnect abandoned wiring devices and remove devices.  Remove abandoned outlet boxes 
if conduit servicing them is abandoned and removed.  Provide blank cover for abandoned 
outlet boxes which are not removed. 

 
3.9 EXISTING FUSE WORK 
 

A. Remove fuses from abandoned circuits. 
 

B. Ensure access to existing fuses and other installations which remain active and which require 
access. Modify installation or provide access panel as appropriate. 

 
3.10 EXISTING DISTRIBUTION WORK 
 

A. Disconnect and remove abandoned panelboards and distribution equipment. 
 

B. Disconnect and remove electrical devices and equipment serving utilization equipment that 
has been removed. 

 
3.11 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 
 

A. Demolish and extend existing electrical work to meet all requirements of these 
specifications. 

 
B. If certain raceways and boxes are abandoned but not scheduled for removal, those items must 

be shown on the As-Built Drawings. 
 

C. Remove, relocate, and extend existing installations to accommodate new construction. 
 

D. Remove abandoned wiring to source of supply. 
 
E. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other 

accessories.   
 

F. Repair adjacent construction and finishes damaged during demolition and extension work. 
 

G. Maintain access to existing electrical installations which remain active.  Modify installation 
or provide access panel as appropriate. 

 
H. Extend existing installations using materials and methods (compatible with existing electrical 

installations, or) as specified.  This includes the extension of the circuit from the last active 
device to the next device in the system to be activated. 

 
3.12 LAMP HANDLING AND DISPOSAL 
 

A. It is the responsibility of the Contractor to properly handle and dispose of all contaminated 
lamps. All lamps (fluorescent , incandescent, and HID) contain mercury and/or lead (in the 
base) as well as other heavy metals and compounds which are regulated by the EPA and 
DNR during the disposal process.  As a result, regulations have been issued covering the 
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handling and disposal of all lamps.  Therefore, lamps which have been removed from service 
for disposal shall be handled as follows. 

 
1. Very carefully remove all lamps (fluorescent, incandescent and HID) from light 

fixtures before removal of the fixture from its mounted position.  This is to reduce 
the likelihood that the lamp(s) will be broken.   

 
2. Removed lamps shall be placed in containers  and placed in storage in a location on 

the Owner’s property (this may be in another building) arranged by the Owner’s 
field representative.  Label the area as Hazardous Material Storage – Mercury. 

 
3. Provide to the Owner’s field representative, in written form, a count of all stored 

lamps by type at the completion of the project. 
 

4. The Contractor will have the responsibility to dispose of all contaminated lamps as 
required by EPA and DNR Rules and Regulations. 

 
5. Provide to the Owner’s Representative copies of all documents including manifests, 

certificates, etc. that show the handling, transportation, delivery and disposal of 
stored lamp materials identified above. 

 
3.13 PCB BALLAST HANDLING AND DISPOSAL 
 

A. It is the Contractors responsible to properly handle and dispose of contaminated ballasts. 
Generally, all high power factor fluorescent light ballasts manufactured before 1978 and 
some HID ballasts contain PCB compounds in their capacitors.  The Contractor shall inspect 
all ballasts in light fixtures (which will become the property of the Contractor and will be 
removed from the project site as part of this project). The handling, removal and disposal of 
all PCB contaminated ballasts shall be the Contractors responsibility. The Contractor shall 
take the actions described below. 

 
1. All ballasts labeled as NON PCBs or NO PCBs shall become the property of the 

Contractor.  If the PCB content is not stated on the ballast label, the ballast shall be 
handled as a PCB ballast. 

 
2. All PCB ballasts shall be removed from the light fixtures and shall have the wires 

clipped off.  However, before removal, all PCB ballasts shall be carefully inspected 
for leaks.  If a ballast appears to be leaking (evidenced by potting compound leaking 
out or by an oily film on the ballast surface) the ballast must be handled per EPA 
and DNR PCB regulations).    Basically, this means the ballast is to be carefully 
removed from the fixture and placed in an approved drum. The person removing the 
ballast from the fixture shall wear protective gloves, eye protection, and protective 
clothing as necessary. 

 
3. If the fixture has also been contaminated, it must be cleaned to less than 10 

micrograms/100 square centimeters contamination before disposal.  This cleaning 
must be done by an approved PCB Contractor and is not considered a part of this 
contract.   
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4. The ballasts shall then be placed in US DOT approved Type 17C or Type 17H 
drums (barrels).  Fifty-five gallon and 30 gallon drums are available from most drum 
suppliers.  The quantity and size of the drums will be determined at the time of 
construction. 

 
5. These barrels shall be placed in storage with the cover that came with the barrels, in 

a location within a building, as designated by the Owner’s project representative.  
The barrels are not to be placed outside where they are exposed to weather. 

 
6. THESE BALLASTS ARE NOT TO BE REMOVED FROM THE WORK SITE .  

To do so, would be a violation of DNR and DOT hazardous waste regulations and 
may result in a fine. 

 
7. Label and mark the PCB storage drums with EPA-approved PCB labels and the 

storage area with signs, marks, and lines to meet the regulations of Code. 
 

8. Provide approved PCB-absorbent materials to be stored immediately adjacent to the 
drum storage area.  Do not place loose absorbent material in the drums. 

 
9. Provide to the Owner’s project representative, in written form, a total count of these 

ballasts (or their total weight by barrel) and where they are stored. 
 

10. The Contractor will have the responsibility to dispose of all contaminated ballasts as 
required by EPA and DNR Rules and Regulations. 

 
11. Provide to the Owner’s Representative copies of all documents including manifests, 

certificates, etc. that show the handling, transportation, delivery and disposal of 
stored ballast materials identified above. 

 
3.14 CLEANING AND REPAIR 
 

A. The Consultant shall show, on the drawings, all items to be cleaned or repaired. 
 

B. Clean and repair existing equipment and materials that remain or are to be reused. 
 

C. Panelboards: Clean exposed surfaces and check tightness of electrical connections.  Replace 
damaged circuit breakers and provide closure plates for vacant positions. Provide typed 
circuit directory showing revised circuiting arrangement. 

 
3.15 INSTALLATION 
 

A. Install relocated materials and equipment under the provisions of other related Sections. 
 
 
 
 END OF SECTION 
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SECTION 26 0510 
 

ELEVATOR EQUIPMENT WIRING AND PROVISIONS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections apply to this Section. 

 
1.02 WORK INCLUDED 
 

A. Power wiring and devices to elevator drive equipment. 
 

B. Power wiring and devices for elevator cab equipment. 
 

C. Additional miscellaneous service connections may include: 
 

1. Telephone service connection. 
 

2. Public address system connection. 
 

3. Elevator lobby smoke detector connections. 
 

4. Safety light and outlet in elevator pit. 
 

D. Elevator control wiring and interlock controls not included. 
 

E. All electrical work specified to be done by others in Division 14. 
 
1.03 COORDINATION 
 

A. Coordinate with elevator contractor, elevator inspector, electrical inspector, and Fire Marshal 
prior to installation. 

 
B. Prepare coordination drawings and sketches as needed to provide complete information. 

 
C. Coordinate with other trades to avoid foreign equipment, not dedicated to serving Elevator 

Machine Room, from being installed in Elevator Machine Room. 
 

D. Coordinate entire installation with elevator system installer prior to rough-in and prior to 
installation of equipment. 

 
E. Coordinate location of lights, machines, and equipment installed in elevator pit and machine 

rooms with elevator system installed on site prior to installation. 
 

1.04 REGULATIONS 
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A. Comply with NEC. 
 

B. Comply with NFPA: NFPA 101 Life Safety Code. 
 

C. Comply with ANSI/ASTM Elevator Code. 
 

D. Comply with BOCA Building Code. 
 

PART 2 PRODUCTS 
 
2.01 ELECTRICAL PROVISIONS 

 
A. Provide lockable, heavy duty type, fused disconnect switches to serve circuits serving 

elevator cab power (lighting/ventilation), for elevator drive, and if required for signal power. 
 Provide fuses sized as directed by elevator supplier.  Provide in accordance with NEC 
Articles 620-22 (a), 620-53, and 620-85.1.  Disconnect switches shall be lockable in the 
“open” position and the “closed” position. Provide each disconnect with an equipment 
nameplate to identify the location of the supply side overcurrent protection device. 

 
B. Install fused disconnect switches adjacent to elevator equipment room door.  Locate on strike 

side of door.  Provide one disconnect switch for each elevator controller unit. 
 

C. Provide all power wiring from source through disconnect to elevator controller to motor. 
 

D. Provide ¾-inch conduit, with two (2) Category 6 cables from each elevator controller to the 
nearest telecommunications closet. 

 
E. Provide lock-clip devices on each circuit breaker serving elevator car and room, both lighting 

and power circuits. 
 

F. Provide shunt trip circuit breaker serving each elevator controller.  Connect to heat detectors 
as required.  Provide power to shunt trip unit as required.  Size per elevator supplier 
directions. 

 
G. Provide all wiring for and mount exterior alarm bell.  Feed from emergency source. 

 
H. Provide compact fluorescent lighting fixture with lamp guard and duplex GFCI receptacle 

72-inches above elevator pit.  Provide switch adjacent to access ladder near the hoistway 
door, 36-inch above door sill.  Provide in accordance with NEC Articles 620-24 and 620-85. 

 
I. All traveling cables, control stations, control station wiring and final control connections at 

the controller shall be furnished and installed under Division 14. 
 

J. Provide elevator machine room lighting and receptacles in accordance with NEC Articles 
620-23 and 620-85.  Locate lights in room to provide optimum illumination for all 
machinery, and the front and rear of each controller.  Provide light switch by the machine 
room entrance. 
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K. Provide for each elevator car a separate dedicated 120 volt, 20 ampere branch circuit with a 
lockable fused, disconnect switch in the elevator machine room, with two (2) 12 AWG and 
one (1) 12 AWG ground in ¾-inch conduit, to each elevator controller, to serve car lighting, 
ventilation and car top receptacle. 

 
2.02 ELEVATOR CONTROL SWITCH 

 
A. Description:  Heavy duty disconnect switch designed for single hydraulic elevator 

application to interrupt the incoming AC power upon receiving a signal from the fire 
alarm control panel (FACP). 

 
B. Standard Features: 

 
1. 600VAC, 3-phase fused power switch, ampere rating as indicated on the 

drawings. 
2. 200kA RMS assembly short-circuit current rating. 
3. Shunt trip 120VAC. 
4. Control power terminal block. 
5. Ground lug per National Electrical Code. 
6. Class “J” fuse mounting. 
7. Key to test switch. 
8. Pilot light to indicate “ON”, red LED. 
9. Mechanically interlocked auxiliary contact for hydraulic elevators with battery 

backup, rated at 5 amperes, 120VAC. 
 

C. Additional Features: 
 

1. Control power transformer with fuses and blocks.  Primary voltage to match 
voltage of elevator power supply. 

2. Fire safety interface relay. 
3. Isolated neutral lug. 
4. Fire alarm voltage monitoring relay to monitor shunt-trip voltage. 
 

D. Quality Assurance: 
 

1. UL 98 Enclosed and Dead Front Switch 
2. NEMA 1, UL 50 listed enclosure 
 

E. Basis of Design: Eaton Corporation Elevator Control ES Switch 
 
2.03 FIRE ALARM PROVISIONS 
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A. Provide smoke detector in each elevator equipment room or space.  Connect main alarm 
contacts to fire alarm system and auxiliary contacts to the controller per BOCA 2611.4 and 
ANSI/ASME A17.A.  Provide remote indicating lamp unit at door. 

 
B. Provide heat detectors within 24-inches of each fire protection sprinkler head in the elevator 

shaft and elevator machine room.  Connect heat detectors to shunt trip breaker serving 
elevator. 

 
C. Provide fire return/recall smoke detector in each elevator lobby within five (5) feet of 

elevator entrance.  Connect main alarm contacts of fire alarm system and auxiliary contacts 
to elevator controller.  Provide two (2) 18 AWG in ¾-inch conduit to elevator terminals as 
directed by Elevator Contractor. 

 
D. Provide fire alarm control modules and monitoring modules as required per Specifications 

and codes. 
 

E. Provide two (2) 18 AWG wiring in ¾-inch conduit from each elevator lobby smoke detector 
to each elevator controller in the Elevator Machine Room. 

 
F. Provide dedicated fire alarm system valve tamper switch and water flow switch at the 

following locations: 
 

1. At the top of each elevator shaft. 
 

2. In each elevator pit. 
 

3. In each Elevator Machine Room. 
 

G. Provide smoke detectors at the top of each elevator shaft.  Provide remote indicating lamp 
unit at top floor elevator lobby and connect to smoke detector. 

 
PART 3  EXECUTION 
 
3.01 INSTALLATION 
 

A. Locate all disconnect devices and elevator machine room light switch on lock side of door 
within elevator machine room.  Devices are typically located within 1'-6-inches of entrance. 

 
END OF SECTION 

 
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

CONDUCTORS AND CABLES       26 0519-0 

 DIVISION 26 
 SECTION 26 0519 
 CONDUCTORS AND CABLES 
 TABLE OF CONTENTS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
1.02 SUMMARY 
1.03 SUBMITTALS 
1.04 QUALITY ASSURANCE 
1.05 DELIVERY, STORAGE AND HANDLING 
1.06 COORDINATION 
1.07 PROJECT CONDITIONS 

 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
2.02 BUILDING WIRES AND CABLES 
2.03 CONNECTORS AND SPLICES 
2.04 METAL CLAD (MC) CABLE AND CONNECTORS 
2.05 INSULATING TAPE, PUTTY, RESIN AND SUPPORTS 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
3.02 PREPARATION  
3.03 WIRE AND INSULATION APPLICATIONS 
3.04 INSTALLATION 
3.05 CONNECTIONS 
3.06 IDENTIFICATION 
3.07 FIELD QUALITY CONTROL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

CONDUCTORS AND CABLES       26 0519-1 

 
SECTION 26 0519 

 
CONDUCTORS AND CABLES 

 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes building wires and cables and associated connectors, splices, and 
terminations for wiring systems rated 600 V and less. 

 
1.03 SUBMITTALS 
 

A. Product Data:  Provide for each cable assembly type, wire, cables, conductors, and 
connectors. 
 

B. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements.  Indicate procedures and values obtained. 
 

C. Project Record Documents:  Record actual locations of components and circuits. 
 
1.04 QUALITY ASSURANCE 
 

A. Listing and Labeling:  Provide wires and cables specified in this Section that are listed and 
labeled. 

 
1. The Terms Listed and Labeled:  As defined in NFPA 70, Article 100. 

 
2. Listing and Labeling Agency Qualifications:  A Nationally Recognized Testing 

Laboratory as defined in OSHA Regulation 1910.7. 
 

B. Comply with NEMA/Insulated Cable Engineers Association (ICEA) Standards. 
 

C. Comply with NECA Standard of Installation. 
 

D. Comply with NETA ATS - Acceptance Testing Specifications for Electrical Power 
Distribution Equipment and Systems. 

 
E. American Society for Testing and Materials (ASTM): Comply with requirements of the 

following: 
 

1. B3:  Standard Specification for Soft or Annealed Copper Wire 
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2. B8:  Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, 
Medium-Hard, or Soft 

 
3. D753:  Standard Specification for General Purpose Polychloroprene Jacket for Wire 

and Cable 
 

4. B800 Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical 
Purposes. 

 
5. B801 Standard Specification for Concentric-Lay-Stranded Conductors of 8000 

Series Aluminum Alloy for Subsequent Covering or Insulation. 
 

6. B836 Standard Specification for Compact Round Stranded Aluminum 
Conductors Using Single Input Wire Construction. 

 
F. Electrical Testing Laboratories (ETL): Provide wiring, cabling and connector products which 

are ETL listed and labeled. 
 

G. Institute of Electrical and Electronics Engineers (IEEE):   Comply with the following 
standards which apply to wiring systems: 

 
1. 82:  Test procedure for Impulse Voltage Tests on Insulated Conductors 

 
2. 241:  Recommended Practice for Electric Power Systems in Commercial Buildings

  
H. NFPA:   Comply with NFPA 70 requirements for construction, installation and color coding 

of electrical wire, cable and connections.  
 

I. National Electrical Manufacturer’s Association (NEMA): Comply with requirements of the 
following: 

 
1. WC70:  Power Cables Rated 2000 Volts or Less for the Distribution of Electrical 

Energy. 
 

J. UL:   Provide material conforming to the following standards: 
 

1. UL 83 - Thermoplastic-Insulated Wires and Cables. 
 

2. UL 486A - Wire Connectors and Soldering Lugs for Use with Copper Conductors 
 

K. UL Labels:  Provide wiring, cabling and connector products which are UL listed and labeled. 
 
1.05 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver wires and cables according to NEMA WC 26, Binational Wire and Cable Packaging 
Standard. 

 
B. Storage:   Store wire and cable in a clean dry space in original containers.  Protect products 

from weather, damaging fumes, construction debris and traffic. 
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C. Handling:   Handle wire and cable carefully to avoid abrading, puncturing and tearing wire 

and cable insulation and sheathing.  Ensure that dielectric resistance integrity of wires/cables 
is maintained. 

 
1.06 COORDINATION 
 

A. Coordinate layout and installation of cables with other installations. 
 

B. Revise locations and elevations from those indicated, as required to suit field conditions and 
as approved by Engineer and Architect. 

 
C. Determine required separation between cables and other work. 

 
D. Determine cable routing to avoid interference with other work. 

 
1.07 PROJECT CONDITIONS 
 

A. Verify that field measurements are as shown on the Drawings. 
 

B. Feeder Conductor sizes are based on copper. 
 
C. Branch circuit conductor sizes are based on copper. 

 
D. Wire and cable routing shown on Drawings is approximate unless dimensioned.  Route wire 

and cable as required to meet Project Conditions. 
 

E. Where wire and cable routing is not shown, and destination only is indicated, determine 
exact routing and lengths required. 

 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

 
1. Wires and Cables: 

 
a. American Insulated Wire Corp.  
b. BICC Brand-Rex Company. 
c. General Cable. 
d. Senator Wire & Cable Company. 
e. Southwire Company. 
f. Colonial Wire Company. 

 
2. Connectors and Accessories for Wires and Cables: 
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a. AMP Incorporated. 
b. Buchanan. 
c. General Signal; O-Z/Gedney Unit. 
d. Monogram Company; AFC. 
e. NSI Industries, Inc. 
f. Square D Company; Anderson. 
g. 3M Company; Electrical Products Division. 

 
3. Metal Clad (MC) Cable 

 
a. Alcan Cable. 
b. Atkore AFC Cable Systems. 
c. Encore Wire Corporation. 
d. General Cable. 
e. Nexans. 
f. Prysmian Cables and Systems. 
g. Service Wire Company. 
h. Southwire Company. 
i. United Copper Industries. 

 
2.02 BUILDING WIRES AND CABLES 

 
A. UL-listed building wires and cables with conductor material, insulation type, cable 

construction and rating as specified herein. 
 
B. Building wires and cables shall be annealed (soft) copper, 600 volt, Type THHN/THWN 

(dual-rated) single conductors rated 90°C dry / 75°C wet, with a minimum conductivity 
of 98 percent at 20°C (68°F), or a maximum resistivity of 1.7 micro-ohms per centimeter. 

 
C. Conductors shall meet or exceed requirements of all applicable ASTM specifications, UL 

Standard 83, UL Standard 1581, NEMA WC 70, Federal Specification A-A-59544 and 
shall be RoHS/REACH Compliant. 

 
D. Conductors shall be solid for 10 AWG and smaller, and stranded for 8 AWG and larger. 
 
E. Building wire and cables shall be color-coded using colors factory impregnated 

throughout the  insulation and jacket.  The following color code convention(s) shall be 
used: 

 
1. 120/208-Volt, 3-Phase, 4-Wire System: 

 
a. Phase A: Black 
b. Phase B: Red 
c. Phase C: Blue 
d. Neutral:  White 
e. Ground: Green 
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2. 277/480-Volt, 3-Phase, 4-Wire System: 

 
a. Phase A: Brown 
b. Phase B: Orange 
c. Phase C: Yellow 
d. Neutral:  Gray 
e. Ground: Green 
 

2.03 CONNECTORS AND SPLICES 
 

A. UL-listed, factory-fabricated wiring connectors of size, ampacity rating, material, type, and 
class for application and service indicated.  Comply with Project's installation requirements 
and as specified in Part 3 Article, “Wire and Insulation Applications”. 

 
B. Split Bolt Connectors:   Not acceptable. 

 
C. Solderless Pressure Connectors:  High copper alloy terminal.  May be used only for cable 

termination to equipment pads or terminals.  Not approved for splicing. 
 

D. Spring Wire Connectors:  Not acceptable. 
 

E. Mechanical Connectors:  Bolted type tin-plated; high conductivity copper alloy; spacer 
between conductors; beveled cable entrances. 

 
F. Compression (crimp) Connectors:  Long barrel; seamless, tin-plated electrolytic high 

conductivity copper tubing, internally beveled barrel ends.  Connector shall be clearly 
marked with the wire size and type and proper number and location of crimps. 

 
G. Heat shrinkable tubing shall meet the requirements of ANSI C119.1-1986 for buried 

connections to 90 degrees C and shall be material flame-retarded per IEEE 383 Vertical Tray 
Flame Test.   

 
H. Motor connection kits shall consist of heat-shrinkable, polymeric insulating material over the 

connection area and a high dielectric strength mastic to seal the ends against ingress of 
moisture and contamination.  Motor connection kits shall accommodate a range of cable 
sizes for both in-line and stub-type configurations.  Connection kits shall be independent of 
cable manufacturer's tolerances. 

 
I. Wire Nut Connectors: 
 

1. Description:  Twist-on wire connectors for branch circuit conductors 8 AWG and 
smaller with a color-coded housing. 
 

2. Construction:  Flame-retardant polypropylene housing, rated for 105 degrees 
Celsius.  Zinc-plated steel insert.  Square-wire spring to maintain secure positive 
grip that will not relax over time, no pre-twisting required. 
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3. Dimensions:  Connectors shall be appropriately sized according to manufacturer’s 
recommendation for the suitable wire sizes and voltage rating (600 volts minimum). 

 
4. Quality Assurance:  

 
a. UL Listed to 486C and 94V-2 Flame Rating. 
b. CSA Certified to C22.2 No. 188 
c. RoHS Compliant 

 
5. Special Features: 

 
a. Wire connectors for making grounding connections shall have green-

colored housing and shall have opening at end of connector for grounding 
conductor to pass through for connection to metallic outlet boxes. 

b. Wire connections for exterior and underground work shall be pre-filled with 
silicone-based sealant to protect against moisture and corrosion, and shall 
be UL Listed to 486D for use in damp/wet locations, including direct burial 
applications. 

 
6. Basis of Design:  Provide products by Ideal Industries, Inc. or approved equal. 

 
J. Insulated Connectors:   
 

1. Connectors insulated with high-dielectric strength plastisol, molded for precise fit 
and supplied with removable access plugs over the hex screws.   
 

2. Wire entry ports on one or both sides of the connector as required.   
 

3. Mounting holes at each end of the connector for direct isolated mounting to 
wiring trough, panel or wireway.   
 

4. UV and cold temperature rated.   
 

5. Dual rated for use with copper and/or aluminum cables.   
 

6. Rated 600V, 90°C.   
 

7. Insulated connectors shall be IPLM or IPLMD Series as manufactured by Polaris, 
or approved equal by ILSCO, Burndy, T&B or other listed acceptable 
manufacturer. 

2.04 METAL CLAD (MC) CABLE AND CONNECTORS 
 

A. Cable shall meet or exceed the requirements of UL Standard 83, UL Standard 1063, and UL 
Standard 1569 for Type MC cable, Federal Specification A-A59544 Vertical Cable Tray 
Flame Test and the National Electrical Code. Cable shall be listed for use in UL 1, 2, and 3 
Hour Through-Penetration Firestop Systems. 
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B. Cable shall be constructed with soft drawn copper, 600 volt, type THHN/THWN conductors 

rated 90°C dry/75°C wet, with a green insulated grounding conductor.  Only cables with 
conductor sizes 12 AWG and 10 AWG shall be permitted.  Conductors shall be cabled 
together with a binder tape bearing a print legend that is wrapped around the assembly.  An 
aluminum interlocked armor shall be applied over the assembly.  Conductors shall be 
protected by an anti-short bushing at each termination. 

 
C. Straight connectors shall be one-piece spring-steel, set screw design with nylon insulator.  

Provide Cable Lok XC-730 series, as manufactured by Steel City, or approved equal. 
 
D. 90°C connectors shall be die cast zinc, clamp type with insulated throat.  Provide XC-490 

series as manufactured by Steel City, or approved equal. 
 
E. Cables shall be supported with appropriate hangers; tie wire will not be accepted. 

 
2.05 INSULATING TAPE, PUTTY, RESIN AND SUPPORTS 
 

A. Tape:   Provide plastic electrical insulating tape which is flame-retardant, cold and weather-
resistant.  Tape for use in areas subject to temperatures 30 degrees C to 105 degrees C, or 
where the tape will be subjected to an oil splash, tape shall have a minimum thickness of 8.5 
mils, and shall consist of an oil-resistant acrylic adhesive. 

 
B. Materials:   Provide all insulating materials for splices and connections such as glass and 

synthetic tapes, putties, resins, splice cases, or compositions of the type approved for the 
particular use, location, voltage and temperature and apply and install in an approved 
manner, all in accordance with the manufacturer's recommendations. 

 
C. Supports:   Provide cable supports of the wedge type which firmly clamp each individual 

cable and tighten due to the cable weight. 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Examine raceways and building finishes to receive wires and cables for compliance with 
requirements for installation tolerances and other conditions affecting performance of wires 
and cables.  Do not proceed with installation until unsatisfactory conditions have been 
corrected. 

 
B. By beginning work, the Contractor has accepted conditions and assumes responsibility for 

correcting unsuitable conditions encountered at no additional cost to the Owner. 
 
3.02 PREPARATION 
 

A. Completely and thoroughly swab raceway before installing wire. 
 
3.03 WIRE AND INSULATION APPLICATIONS 
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A. No branch circuit wires smaller than 12 AWG shall be used unless otherwise indicated.  
Conductors shall be continuous from outlet to outlet and from terminal board to point of final 
connection, and no splice shall be made except within outlet or junction boxes.  All 
conductors shall be of the size indicated.  All wires 8 AWG and larger shall be stranded.  

 
B. Control wiring shall not be less than 14 AWG and shall be color coded using colors 

impregnated into the insulation.  All control wiring shall be color coded with wires of colors 
different from those used to designate phase wires. 
 

C. All wiring, contacts, and terminal blocks shall be suitably tagged for ease in identification 
and tracing of circuits.  Identification tags shall be engraved fiber or plastic type, subject to 
acceptance.  Wires shall be numbered and coded, using Brady Quicklabels, or equal. 

 
D. Wiring shall be tagged at terminations, in pull boxes, junction boxes, outlet boxes, 

panelboards, etc… 
 

E. All emergency wiring shall have the same color coding but shall clearly be identified as 
emergency in all outlets, fixtures, etc. 

 
F. Switch leg wire shall be labeled with “S” tag. 

 
G. Wiring for general 15 and 20 amp branch circuit work shall be as follows unless otherwise 

indicated: 
 
 
HOME RUN LENGTH AND WIRE SIZE CIRCUIT LENGTH AND WIRE SIZE 
 
120 Volt 

 
277 Volt 120 Volt 277 Volt 

 
0 – 60 ' 

 
12AWG 

 
0 – 175 ' 12AWG 0-100 ' 12AWG 0 – 200 ' 

 
12AWG

 
60 – 100  ' 

 
10AWG 

 
175 - 350' 10AWG 100’ & Up 10AWG 200 ' & Up 

 
10AWG

 
100' & Up 

 
8AWG 

 
350> & Up 8AWG  

   
 

 
 

 
H. Circuit length as given above shall be the wire length between the first and last outlet on the 

circuit.  Home run length as given above shall be the wire length between the first outlet and 
the panelboard.  In accordance with the above, where the size of branch circuit conductors is 
increased by the minimum required by the NEC for the branch circuit rating, ensure that the 
termination provisions of all equipment connected to such circuits are listed as suitable for 
the conductor sizes involved. 

 
I. Joints of 10 AWG and smaller shall be made with properly insulated solderless type pressure 

connectors.  Where stranded conductors or multiple solid conductors are connected to 
terminals, solderless lugs manufactured by Thomas and Betts Company or equivalent shall 
be used. 

 
J. Joints of 8 AWG and larger in power and lighting circuits shall be of the type indented into 

the conductor by means of a hand or hydraulic pressure tool.  Connectors shall be Burndy 
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Hy-dent, T&B Sta-Kon, or equivalent.  Connectors for control wiring shall be Burndy 
Hy-Lug, or equivalent. 

 
K. All circuits for exterior electric work shall be 10 AWG (minimum) and contain an extra 10 

AWG (minimum) copper grounding conductor.  All exterior wiring shall be installed in 
conduit as specified above, unless otherwise noted on the Drawings. 

 
3.04 INSTALLATION 
 

A. Install wires and cables as indicated, according to manufacturer's written instructions and 
NECA's Standard of Installation. 

 
B. Remove existing wires from raceway before pulling in new wires and cables. 

 
C. Pull Conductors:  Use a UL-listed and manufacturer-approved pulling compound or lubricant 

where necessary; compound used must not deteriorate conductor or insulation.  Do not 
exceed manufacturer's recommended maximum pulling tensions and sidewall pressure 
values. 

 
D. Use pulling means including fish tape, cable, rope, and basket-weave wire/cable grips that 

will not damage cables or raceway.  Completely and thoroughly swab conduit system before 
installing conductors. 

 
E. Install exposed cables, parallel and perpendicular to surfaces of exposed structural members, 

and follow surface contours where possible. 
 

F. Support cables according to Division 26 Section, “Common Work Results for Electrical” and 
Division 26 Section, “Hangers and Supports”. 

 
G. Identify wires and cables according to Division 26 Section, “Electrical Identification”. 

 
H. Conductors installed in parallel shall be of equal lengths.  

 
I. Wiring at Outlets:  Install with at least 12 inches (300 mm) of slack conductor at each outlet. 

 
J. Connect outlets and components to wiring and to ground as indicated and instructed by 

manufacturer.  Tighten connectors and terminals, including screws and bolts, according to 
equipment manufacturer's published torque-tightening values for equipment connectors.  
Where manufacturer's requirements are not indicated, tighten connectors and terminals 
according to tightening torques specified in UL Standard 486A. 
 

K. The Contractor shall provide suitable installation equipment to prevent cutting and abrasion 
of conductor insulation.  The Contractor shall use suitable cable guides, pulleys, and 
protective sleeving to prevent damage to cable during installation.  Ropes used for pulling of 
wire and cable shall be made of polyethylene or other suitable non-metallic material.  Pulling 
lines shall be attached to cable by means of either woven basket grips or pulling types 
attached directly to the conductors.  Wire pulling lubricants, if used, shall conform to UL 
requirements applicable to the various insulations and raceway materials.  The lubricants 
shall be certified by the manufacturer to be non-injurious to such insulation and materials. 
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L. Each cable shall be labeled at terminals and at all accessible points in equipment and in pull 

boxes.  Each wire shall be labeled at both ends.  Labels shall be self-sticking wire markers. 
 

M. For rubber and plastic-covered wire and cable, pulling compound Ideal Yellow 77 may be 
used. 

 
N. Terminal lugs for wires 8 AWG and larger shall be T&B 54,000 Series or Burndy HY-Dent, 

compression type, unless noted otherwise.  One-hole lugs for wires 4/0 AWG and smaller.  
Two-hole lugs for all wires 250 kcmil AWG and larger. 

 
O. Install wires and cables using braided rope larger than the cable being pulled to keep twists 

to a minimum. 
 
P. Provide an insulated green equipment grounding conductor (EGC), sized per NEC, for all 

feeder and branch circuits, shown or not shown.   
 

Q. Multi-wire branch circuits shall not be permitted.  Provide a separate insulated neutral 
(grounded) conductor for all feeder and branch circuits requiring a neutral connection. 

 
R. Install electrical cables, wires, and connectors as indicated in compliance with manufacturer's 

written instructions, applicable requirements of NEC and NECA's "Standard of Installation", 
and in accordance with recognized industry practices. 

 
S. Coordinate cable and wire installation work with electrical raceway and equipment 

installation work, as necessary for proper interface. 
 

T. Conductors installed in runs within 6 inches of heating pipes or equipment shall be of types 
required by the NEC and shall be listed for the application.   

 
U. No conductors shall be drawn into conduit until all work, which may cause cable damage, is 

completed. 
 

V. All wiring in fluorescent fixture channels, and in other high ambient temperature areas, shall 
be of types required by NEC and shall be listed for the application. 

 
W. During installation, do not deform cable by improper bending, stretching, twisting, kinking, 

or pinching, nor do any other abusive handling.  Any failure to observe these instructions 
will be detected and corrected during the demonstrations following completion of the 
installation.  All cable runs shall contain  S loops or other means to accommodate expansion 
or contraction as required.  Cable bends will have a radius not less than the value 
recommended by the cable manufacturer.  Cable connected to electronic equipment in the 
system shall be tagged to show its function and the location of its other end.  All labels shall 
be of durable material and securely fastened to the cable. 

 
3.05 CONNECTIONS 
 

A. Conductor Splices:  Keep to minimum. 
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B. Install splices and taps that possess equivalent or better mechanical strength and insulation 
ratings than conductors being spliced. 

 
C. Use splice and tap connectors compatible with conductor material. 

 
D. Connect outlets and components to wiring and to ground as indicated and instructed by 

manufacturer. 
 

E. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

 
F. Wire splices and taps shall be adequate to carry full current rating of wire. 

 
G. Conductors shall be continuous from outlet to outlet, and no splices shall be made except 

within outlet or junction boxes.  Junction boxes may be utilized where required.  Wire 
connectors of insulating material or solderless pressure connections, properly taped, shall be 
utilized for all splices in wiring. 

 
H. Splices in branch circuits and feeders shall be made where indicated or as required for the 

installation.  All splices shall be accessible and made in enclosure approved for that purpose. 
 

I. For splices in branch circuits provide connectors as follows; 
 

1. Wire Sizes 10 AWG and smaller:   Provide wire nut connectors as specified in Part 2 
of this Section. 

 
2. Wire Sizes 8 AWG and Larger:   Provide insulated connectors securely fastened to 

enclosure as specified in Part 2 of this Section. 
 

J. Thoroughly clean wiring prior to installing lugs or connectors. 
 
3.06 IDENTIFICATION 
 

A. Interface with Other Work: 
 

1. Identify wire and cable using Thomas and Betts Type WM vinyl markers. 
 

2. Identify each phase and neutral conductor with its circuit number or other 
designation indicated on the Drawings in all junction, pull, terminal boxes, and 
cabinets.   

 
B. Provide identification tags on each conductor entering each panelboard, switch, junction box, 

and pull box to identify conductor. 
 

C. Comply with the requirements of Division 26 Section, Electrical Identification. 
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D. Feeder Identification:  Securely fasten nonferrous identifying tags or pressure-sensitive 
labels to all cables, feeders, and power circuits in pull boxes, panelboards, and at termination 
of cables. 

 
1. Tags or labels shall be stamped or printed to correspond with markings on Contract 

Drawings or marked so that feeder or cable may be readily identified. 
 

2. If suspended type tags are provided, they shall be attached by approximately 55-
pound test monofilament line or slip-free plastic cable lacing units. 

 
3.07 FIELD QUALITY CONTROL 
 

A. Testing:  On installation of wires and cables and before electrical circuitry has been 
energized, demonstrate product capability and compliance with requirements. 

 
1. Procedures:  Perform each visual and mechanical inspection and electrical test stated 

in NETA ATS, Section 7.3.2.  Certify compliance with test parameters. 
 

B. Correct malfunctioning conductors and cables at Project site, where possible, and retest to 
demonstrate compliance; otherwise, remove and replace with new units and retest. 

 
C. Measure tightness of bolted connections and compare torque measurements with 

manufacturer's recommended values. 
 

D. Verify continuity of each branch circuit conductor. 
 

E. Tests:  Feeder and branch circuit insulation shall be tested after installation, and before 
connection to fixtures and appliance. 

 
1. Tests shall be performed with a 1,000-volt megger, and conductors shall test free 

from short-circuits and grounds. 
 

2. Conductors shall be tested phase-to-phase and phase-to-ground. 
 

3. Furnish the instruments, materials, and labor required.  Perform the tests in the 
presence of the Contracting Officer. 

 
4. Actual test readings shall be recorded. 

 
5. Submit all test reports to the Architect for approval. 

 
F. Demonstration:   Subsequent to wire and cable hook-ups, energize circuit and demonstrate 

functioning in accordance with requirements.  Where necessary, correct malfunctioning 
units, and then retest to demonstrate compliance. 

 
END OF SECTION 
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SECTION 26 0526 
 

GROUNDING AND BONDING 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS   
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 
 

B. Refer to Division 26 Section “Conductors and Cables” for conductor and cable requirements. 
 
1.02 SUMMARY 
 

A. This Section includes grounding of electrical systems and equipment and basic requirements 
for grounding for protection of life, equipment, circuits, and systems.  Grounding 
requirements specified in this Section may be supplemented in other Sections of these 
Specifications. 

 
B. Bond each separately-derived system neutral to nearest grounding system. 

 
C. Bond together system neutrals; service equipment enclosures; exposed non-current carrying 

metal parts of electrical equipment; metal raceway systems; grounding conductor in 
raceways; receptacle ground connectors; and plumbing systems. 

 
1.03 DEFINITIONS 

 
A. EGB: Electrical grounding busbar. 

 
B. EGC: Equipment grounding conductor. 
 
C. GEC: Grounding electrode conductor. 
 
D. SSBJ: Supply-side bonding jumper. 
 

1.04 SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 01 Specification Sections.  

 
B. Product Data for grounding rods, conductors, connectors and connection materials, and 

grounding fittings.  Submit ground system manufacturer's recommended installation 
procedure for review.  

 
C. Field tests and observation reports indicating and interpreting the test reports for compliance 

with performance requirements.  
 
1.05 QUALITY ASSURANCE  
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A. Comply with NFPA 70 - National Electrical Code.  

 
B. Comply with UL 467 - UL Standard for Safety Grounding and Bonding Equipment.  

 
C. Comply with ANSI/IEEE C2 - National Electrical Safety Code.  

 
D. Comply with ANSI/IEEE 32 - Requirements, terms and test procedures for neutral grounding 

devices. 
 

E. Comply with IEEE Standard 142 - Recommended Practice for Grounding of Industrial and 
Commercial Power Systems.  

 
F. Comply with ANSI C33.8.   

 
G. Listing and Labeling:  Provide products specified in this Section that are listed and labeled. 

 
1. The Terms Listed and Labeled:  As defined in the National Electrical Code, Article 

100.  
 

2. Listing and Labeling Agency Qualifications:  A Nationally Recognized Testing 
Laboratory (NRTL) as defined in OSHA Regulation 1910.7. 

 
1.06 PROJECT RECORD DOCUMENTS 
 

A. Accurately record actual locations of grounding electrodes and all primary grounding 
locations (i.e., grounding busbar location(s), water service connection(s), building steel, etc.)
  

 
PART 2 PRODUCTS  
 
2.01 MANUFACTURERS  
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following:  

 
1. Erico Inc.; Electrical Products Group. 

 
2. Heary Brothers Lightning Protection Co. 

 
3. Ideal Industries, Inc. 

 
4. ILSCO. 

 
5. O-Z/Gedney Co. 

 
6. Raco, Inc. 
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7. Thomas & Betts, Electrical. 
 
2.02 GROUNDING AND BONDING PRODUCTS 
 

A. Governing Requirements:  Where types, sizes, ratings, and quantities indicated are in excess 
of National Electrical Code (NEC) requirements, the more stringent requirements and the 
greater size, rating, and quantity indications govern. 

 
2.03 WIRE AND CABLE GROUNDING CONDUCTORS  
 

A. Comply with Division 26, Section “Conductors and Cables”.  Conform to NEC Table 8, 
except as otherwise indicated, for conductor properties, including stranding.  

 
B. Equipment Grounding Conductors:  Size as indicated on the Drawings, or as required by 

2011 National Electrical Code (NEC) Table 250-122, whichever is larger. Insulated with 
green color insulation. 

 
C. Grounding Electrode Conductors:  Size as indicated on the Drawings, in the Specifications, 

or as required by 2011 National Electrical Code (NEC) Table 250-66, whichever is larger. 
Insulated with green color insulation, unless installed in direct contact with earth, in which 
case conductors shall be bare. 

 
D. Bare Copper Conductors:  Conform to the following: 

 
1. Solid Conductors:  ASTM B 3. 

 
2. Assembly of Stranded Conductors:  ASTM B 8.  

 
3. Tinned Conductors:  ASTM B 33. 

 
2.04 MISCELLANEOUS CONDUCTORS  
 

A. Grounding Bus:  Bare, annealed-copper bars of rectangular cross section, minimum size ¼-
inch thick x 2-inches, length as required.  

 
B. Braided Bonding Jumpers:  Copper tape, braided bare copper wire, terminated with copper 

ferrules.  
 

C. Bonding Straps:  Soft copper, 0.05 inch (1 mm) thick and 2 inches (50 mm) wide, unless 
otherwise indicated. 

 
2.05 CONNECTOR PRODUCTS  
 

A. Mechanical Connectors 
 

1. The mechanical connector bodies shall be manufactured from high strength, high 
conductivity cast copper alloy material.  Bolts, nuts, washers and lockwashers shall 
be made of silicon bronze and supplied as a part of the connector body and shall be 
of the two-bolt type.  
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2. Split bolt connector types are NOT allowed unless indicated on the Drawings.  

 
3. The connectors shall meet or exceed UL 467 and be clearly marked with the catalog 

number, conductor size and manufacturer. 
 

B. Compression Connectors  
 

1. The compression connectors shall be manufactured from pure wrought copper.  The 
conductivity of this material shall be no less than 99 percent by IACS Standards.  

 
2. The connectors shall meet or exceed the performance requirements of IEEE 837, 

latest revision.  
 

3. The installation of the connectors shall be made with a compression, tool and die 
system, as recommended by the manufacturer of the connectors.   

 
4. The connectors shall be clearly marked with the manufacturer, catalog number, 

conductor size and the required compression tool settings.  
 

5. Each connector shall be factory filled with an oxide-inhibiting compound. 
 
PART 3 EXECUTION  
 
3.01 APPLICATION  
 

A. Equipment Grounding Conductors:  Comply with NEC Article 250 for types, sizes, and 
quantities of equipment grounding conductors, except where specific types, larger sizes, or 
more conductors than required by NEC are indicated. 

 
1. Install Equipment Grounding Conductor (EGC) with circuit conductors for the items 

below in addition to those required by Code: 
 

a. Feeder circuits. 
 

b. Lighting branch circuits. 
 

c. Receptacle branch circuits. 
 

d. Single-phase motor or appliance branch circuits. 
 

e. Three-phase motor or appliance branch circuits. 
 

f. Flexible raceway runs. 
 

g. Metal-clad (MC) cable runs. 
 

2. Nonmetallic Raceways:  Install an equipment grounding conductor in nonmetallic 
raceways unless they are designated for telephone or data cables. 
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B. Mechanical System Grounding: 

 
1. All mechanical equipment, including but not limited to pumps, motors, packaged 

equipment, fans, heaters, etc. and their enclosures shall be properly grounded in 
accordance with Article 250 of the National Electrical Code. 

 
2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 

 
3. Grounding and bonding conductors and jumpers shall be sized in accordance with 

Table 250.66, Table 250.122 and Article 250.102 of the National Electrical Code. 
 

3.02 INSTALLATION  
 

A. General:  Ground electrical systems and equipment according to NEC requirements, except 
where Drawings or Specifications exceed NEC requirements.  

 
B. Grounding Conductors:  Route along the shortest and straightest paths possible, except as 

otherwise indicated.  Avoid obstructing access or placing conductors where they may be 
subjected to strain, impact, or damage. 

 
C. Grounding shall satisfy requirements of the applicable publications.  All exposed noncurrent-

carrying metallic parts of electrical equipment, metallic raceway systems, grounding 
conductor in nonmetallic raceways, and grounded conductors of the wiring system shall be 
grounded. 

 
D. The grounded conductor (neutral) of the wiring system shall be connected to the system 

grounding conductor at a single place in the system by removable bonding jumpers, sized 
according to the applicable provisions of the National Electrical Code.  The grounded 
conductor (neutral) connection to the grounding conductor (ground) shall be located in the 
enclosure for the system's overcurrent protection or where otherwise indicated on the 
Drawings or Specifications. 

 
E. Ground buses and neutral buses in all switchboards, distribution panelboards, panelboards, 

and those provided in any equipment shall be isolated except where required to be connected 
as specified above for the service entrance and in transformer terminal compartments. 

 
F. Equipment grounding conductors shall be extended from the ground bus in the distribution 

equipment to the receptacle, fixture or device lugs where they are provided.  When not 
provided, they shall be connected to equipment enclosures.  The connections shall be 
arranged such that removal of receptacle, the equipment grounding conductors, or ground 
jumpers from ground busing, shall not affect the system ground. 

 
G. Ground bus shall be provided as indicated on the Drawings or as necessary to provide 

termination for equipment grounding conductor.  Non-current carrying metal parts of electric 
equipment shall be effectively grounded by bonding to the bus.   
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H. Raceways shall not be considered as a grounding conductor.  Each power, lighting, or 
control raceway shall have a separate equipment grounding conductor installed.  Receptacles 
shall have a separate grounding pole.   

 
3.03 CONNECTIONS 
 

A. General:  Make connections so possibility of galvanic action or electrolysis is minimized.  
Select connectors, connection hardware, conductors, and connection methods so metals in 
direct contact will be galvanically compatible. 

 
1. Use electroplated or hot-tin-coated materials to assure high conductivity and to 

make contact points closer in order of galvanic series. 
 

2. Make connections with clean, bare metal at points of contact. 
 

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical 
clamps. 

 
4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and 

mechanical clamps. 
 

5. Coat and seal connections having dissimilar metals with inert material to prevent 
future penetration of moisture to contact surfaces. 

 
B. Equipment Grounding Conductor (EGC) Terminations:  For 8 AWG and larger, use 

compression-type grounding lugs.  10 AWG and smaller grounding conductors may be 
terminated with connectors as specified in Division 26 Section, “Conductors and Cables”. 

 
C. Non-Contact Metal Raceway Terminations:  Where metallic raceways terminate at metal 

housings without mechanical and electrical connection to housing, terminate each conduit 
with a grounding bushing.  Connect grounding bushings with a bare grounding conductor to 
grounding bus or terminal in housing.  Bond electrically non-continuous conduits at both 
entrances and exits with grounding bushings and bare grounding conductors, except as 
otherwise indicated. 

 
D. Tighten screws and bolts for grounding and bonding connectors and terminals according to 

manufacturer's published torque-tightening values.  Where these requirements are not 
available, use those specified in UL 486A and UL 486B. 

 
E. Compression-Type Connections:  Use hydraulic compression tools to provide correct 

circumferential pressure for compression connectors.  Use tools and dies recommended by 
manufacturer of connectors.  Provide embossing die code or other standard method to make a 
visible indication that a connector has been adequately compressed on grounding conductor. 

 
F. Moisture Protection:  Where insulated grounding conductors are connected to grounding 

buses, insulate entire area of connection and seal against moisture penetration of insulation 
and cable. 

 
END OF SECTION 
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SECTION 26 0528 
 

ELECTRICAL FIRESTOPPING 
 
PART 1  GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. Section includes: 
 

1. Through-penetration firestopping in fire rated construction. 
 

B. Related items:  Raceway seals and manufactured electrical devices:  Refer to Division 26 
Section, “Raceways and Boxes”. 

 
1.03 REFERENCES 
 

A. Underwriters Laboratories 
 

1. UL Fire Resistance Directory 
 

a. Through-penetration firestop devices (XHCR) 
 

b. Fire resistance rating (BXUV) 
 

c. Through-penetration firestop systems (XHEZ) 
 

d. Fill, void, or cavity material (XHHW) 
 

B. American Society for Testing and Materials Standards:  ASTM E 814-88:  Standard Test 
Method for Fire Tests of Through-Penetration Firestops. 

 
1.04 DEFINITIONS 
 

A. Assembly:  Particular arrangement of materials specific to given type of construction 
described or detailed in referenced documents. 

 
B. Barriers:  Time-rated fire walls, time rated ceiling/floor assemblies and structural floors. 

 
C. Firestopping:  Methods and materials applied in penetrations and unprotected openings to 

limit spread of heat, fire, gasses and smoke. 
 

D. Penetration:  Opening or foreign material passing through or into barrier or structural floor 
such that full thickness of rated materials is not obtained. 
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E. System:  Specific products and applications classified and numbered by Underwriters 

Laboratories, Inc. to close specific barrier penetrations. 
 

F. Sleeve:  Metal fabrication or pipe section extended through thickness of barrier and used to 
permanently guard penetration.  Refer to Division 26 Section, “Common Work Results for 
Electrical” for sleeve requirements. 

 
1.05 SYSTEM DESCRIPTION 
 

A. Design Requirements 
 

1. Fire-rated construction:  Maintain barrier and structural floor fire resistance ratings 
including resistance to cold smoke at all penetrations, connections with other 
surfaces or types of construction, at separations required to permit building 
movement and sound or vibration absorption. 

 
1.06 SUBMITTALS 
 

A. Submit in accordance with Division 01, unless otherwise indicated. 
 

B. Product Data:  Manufacturer's specifications and technical data including the following: 
 

1. Detailed specification of construction and fabrication. 
 

2. Manufacturer's installation instructions. 
 

C. Shop Drawings:  Indicate dimensions, description of materials and finishes, general 
construction, specific modifications, component connections, anchorage methods, hardware, 
and installation procedures, plus the following specific requirements. 

 
1. Details of each proposed assembly identifying intended products and applicable UL 

system number, or UL classified devices. 
 

2. Manufacturer or manufacturer's representative shall provide qualified engineering 
judgment and drawings relating to non-standard applications as needed. 

 
1.07 QUALITY ASSURANCE 
 

A. Installer's qualifications:  Firm experienced in installation or application of systems similar in 
complexity to those required for this project, plus the following: 

 
1. Acceptable to or licensed by manufacturer, State or local authority where applicable. 

 
2. At least 2 years experience with systems. 

 
3. Successfully completed at least 5 comparable scale projects using this system. 
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B. Local and State regulatory requirements:  Submit forms or acceptance for proposed 
assemblies not conforming to specific UL Firestop System numbers, or UL classified 
devices. 

 
C. Materials shall have been tested to provide fire rating at least equal to that of the 

construction. 
 

D. Manufacturer shall be a member of the International Firestop Council (IFC). 
 
1.08 DELIVERY, STORAGE, AND HANDLING 
 

A. Packing and shipping: 
 

1. Deliver products in original unopened packaging with legible manufacturer's 
identification. 

 
2. Coordinate delivery with scheduled installation date, allow minimum storage at site. 

 
B. Storage and protection:  Store materials in a clean, dry, ventilated location.  Protect from 

soiling, abuse, moisture and freezing when required. Follow manufacturer's instructions. 
 
1.09 PROJECT CONDITIONS 
 

A. Existing conditions: 
 

1. Verify existing conditions and substrates before starting work. Correct 
unsatisfactory conditions before proceeding. 

 
2. Proceed with installation only after penetrations of the substrate and supporting 

brackets have been installed. 
 

B. Environmental requirements: 
 

1. Furnish adequate ventilation if using solvent. 
 

2. Furnish forced air ventilation during installation if required by manufacturer. 
 

3. Keep flammable materials away from sparks or flame. 
 

4. Provide masking and drop cloths to prevent contamination of adjacent surfaces by 
firestopping materials. 

 
1.10 GUARANTEE 
 

A. Submit copies of written guarantee agreeing to repair or replace joint sealers which fall in 
joint adhesion, extrusion resistance, migration resistance, or general durability or appear to 
deteriorate in any other manner not clearly specified by submitted manufacturer's data as an 
inherent quality of the material for the exposure indicated.  The guarantee period shall be two 
years from date of substantial completion unless otherwise noted. 
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PART 2  PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Subject to compliance with requirements, manufacturers offering products that may be 
incorporated into the work include, but are not limited to, the following: 

 
1. Hilti 

 
2. 3M 

 
3. Nelson 

 
2.02 THROUGH-PENETRATION FIRESTOPPING OF FIRE-RATED CONSTRUCTION 
 

A. Systems of devices listed in the UL Fire Resistance Directory under categories XHCR and 
XHEZ may be used, providing that it conforms to the construction type, penetrate type, 
annular space requirements and fire rating involved in each separate instance, and that the 
system be symmetrical for wall applications.  Systems or devices must be asbestos-free. 

 
1. Additional requirements:  Withstand the passage of cold smoke either as an inherent 

property of the system, or by the use of a separate product included as a part of the 
UL system or device, and designed to perform this function. 

 
2. Acceptable manufacturers and products. 

 
a. Those listed in the UL Fire Resistance directory for the UL System 

involved and as further defined in the “System and Applications Schedule” 
in Part 3 of this Section. 

 
b. All firestopping products must be from a single manufacturer.   

 
2.03 ACCESSORIES 
 

A. Fill, void or cavity materials:  As classified under category XHHW in the UL Fire Resistance 
Directory. 

 
B. Forming materials:  As classified under category XHKU in the UL Fire Resistance Directory. 

 
C. Sleeves:   Minimum 24 MSG galvanized steel, 12-inch diameter or smaller steel pipe.  

Sleeve shall project ½-inch from each surface of the floor/wall.  Size as recommended by 
firestop manufacturer. 

 
PART 3  EXECUTION 
 
3.01 EXAMINATION 
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A. Verification of conditions:  Examine areas and conditions under which work is to be 
performed and identify conditions detrimental to proper or timely completion. 

 
1. Verify barrier penetrations are properly sized and in suitable condition for 

application of materials. 
 

2. Do not proceed until unsatisfactory conditions have been corrected. 
 
3.02 PREPARATION 
 

A. Clean surfaces to be in contact with penetration seal materials of dirt, grease, oil, loose 
materials, rust, or other substances that may affect proper fitting, adhesion, or the required 
fire resistance. 

 
3.03 INSTALLATION 
 

A. Install penetration seal materials in accordance with printed instructions of the UL Fire 
Resistance Directory and in accordance with manufacturer's instruction. 

 
B. Seal holes or voids made by penetrations to ensure an effective barrier. 

 
C. Protect materials from damage on surfaces subject to traffic. 

 
D. When large openings are created in walls or floors to permit installation of conduits, cable 

tray, or other items, close unused portions of opening with firestopping materials tested for 
the application.   

 
E. Provide sleeves the full thickness of the assembly being penetrated and cut sleeves to a 

length of 1-inch more than the over-all thickness of the penetration, or as recommended by 
the firestop manufacturer. 

 
3.04 FIELD QUALITY CONTROL 
 

A. Examine penetration sealed areas to ensure proper installation before concealing or enclosing 
areas. 

 
B. Keep areas of work accessible until inspection by applicable code authorities. 

 
C. Perform under this section patching and repairing of firestopping caused by cutting or 

penetration by other trades. 
 
3.05 ADJUSTING AND CLEANING   
 

A. Clean up spills of liquid components. 
 

B. Neatly cut and trim materials as required. 
 

C. Remove equipment, materials and debris, leaving area in undamaged, clean condition. 
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3.06 SYSTEMS AND APPLICATION SCHEDULES* 
 
PENETRATING 
ITEM 

 
CONCRETE 

 
GYPSUM 

 
WOOD FLOOR/CEILING 

 
   Metal Pipe 

 
CAJ1001   CP25S/L, CP25N/S 
CAJ1006   CS-195+, FS-195+ 
CAJ1007   FS-195+, 1-inch& 2-inch Wide 
CAJ1009   2000, 2000+, 2003 
CAJ1010   2000, 2000+, 2003 
CAJ1012   2000, 2000+, 2003 
CAJ1013   2000, 2000+, 2003 
CAJ1014   2000, 2000+, 2003 
CAJ1015   2000, 2000+, 2003 
CAJ1017   FD 150 
CAJ1021   FD 150 
CAJ1027   MPS-2+ 
CAJ1044   CP 25WB+ 
CAJ1052   CP 25S/L, CP 25N/S 
CAJ1058   2000, 2000+, 2003 
CAJ1060   2000, 2000+, 2003 
CAJ1063   2000, 2000+, 2003 
CAJ1066  CP 25N/S,CP 25S/L, CP 
25WB+ 
CAJ1091  CP 25N/S,CP 25S/L, CP 
25WB+ 
CAJ1092   CP 25WB+ 
CAJ1112   FS-195+ 
CAJ1160   CP 25S/L, CP 25N/S 
CAJ1175   CP 25WB+ 
CAJ1176   CP 25WB+ 
CAJ1188   2000+ 
 
CBJ1020   CS-195+, FS-195+ 
CBJ1021   CS-195+, MPS-2+ 
CBJ1031   2001 
CBJ1032   2001 
 
FA1002   CP 25WB+ 
 
WJ1010   CP 25WB+ 
WJ1023   2001 
 
     

WL1001   CP 25 
WL1002   FS-195+ 
WL1003   CP 25WB+,CP 25N/S 
WL1008   2000+ 
WL1009   2000+ 
WL1010   2000+ 
WL1016   CP 25WB+ 
WL1017   CP 25WB+,CP 25N/S 
WL1032   CP 25WB+,CP 25N/S 
WL1036   FD 150 
WL1037   CS-195+,FS-195+ 
WL1067   CP 25N/S 
WL1073   CP 25WB+ 
WL1080   MPS-2+ 
WL1082   2000+ 
 
 

 
FC1002   CP 25 
FC1003   2000,2000+,20003 
FC1006   CP 25WB+ 
 

 
Non-Metallic 

 
CAJ2001   FS-195+, 1-inch& 2-inch 
WIDE, PPD'S 
CAJ2002   FS-195+ 
CAJ2003   CS-195+, FS-195+ 
CAJ2005   FS-195+ 
CAJ2006   FS-195+ 
CAJ2013   FS-195+ 
CAJ2019   2000, 2000+, 2003 
CAJ2027   FS-195+, CP 25N/S, CP 25S/L, 
          CP 25WB+ 
CAJ2028   FS-195, MPS-2+ 
CAJ2029   FS-195+, PPD'S 
CAJ2030   CS-195+, FS-195+ 
CAJ2040   FS-195+, CP 25WB+ 
CAJ2044   FS-195+, CP 25N/S, CP 25S/L 
          CP 25 WB+ 
CAJ2090   FS-195+ 
CAJ2177   FS-195+, PPD'S 
 
FA2001    FS-195+, PPD'S 

WL2002   FS-195+, PPD'S 
WL2003   FS-195+ 
WL2004   FS-195+ 
WL2005   FS-195+ 4' WIDE 
WL2006   FS-195+ 
WL2013   FS-195+ 
WL2031   CS-195+, FS-195+ 
WL2032   CS-195+, FS-195+ 
WL2033   FS-195+ 
WL2073   FS-195+ 1-inch WIDE 

 
FC2002   FS-195+, PPD'S 
FC2007   FS-195+, PPD'S 
FC2008   FS-195+ 
FC2009   FS-195+, PPD'S 
FC2024   FS-195+ 
FC2026   FS-195+ 
FC2028   FS-195+, 1' & 
         2-inch WIDE, PPD'S 
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PENETRATING 
ITEM 

 
CONCRETE 

 
GYPSUM 

 
WOOD FLOOR/CEILING 

FS2002  CS-195+, FS-195+, MPS-2+, 
PPD'S 
FA2011    FS-195+ 
 
WJ2012    FS-195+ 1-inch WIDE 
 

 
Insulated 
Cable 
   

 
CAJ3001   CP 25N/S, CP 25S/L 
CAJ3005   CS 195+, FS-195+ 
CAJ3007   2001 
CAJ3009   2000, 2000+, 2003 
CAJ3010   2000, 2000+, 2003 
CAJ3011   2001 
CAJ3014   FD 150 
CAJ3015   FD 150 
CAJ3021   MPS-2+ 
CAJ3029   2000, 2000+, 2003 
CAJ3030   CP 25WB+ 
CAJ3031   CP 25N/S, CP 25S/L 
CAJ3041   2000, 2000+, 2003 
CAJ3044   CS-195+, FS-195+ 
CAJ3058   FS-195+, MPS-2+ 
CAJ3071   CP 25N/S, CP 25S/L 
CAJ3074   CP 25N/S, CP 25S/L 
CAJ3075   2001 
CAJ3080   CP 25WB+ 
 
CBJ3016   CS-195+, FS-195+ 
CBJ3017   CS-195+, MPS-2+ 
 
FA3001   CP 25WB+ 
 
FB3004   CS-195+, MP 
 
WJ3015   2001 
WJ3016   2001 
 

WL3001   CP 25, MPS-2+ 
WL3008   2000+ 
WL3009   2000+ 
WL3015   CP 25WB+, CP 25N/S 
WL3022   2000+ 
WL3030   FS-195+ 
WL3031   MPS-2+ 
WL3032   CP 25WB+ 
WL3041   2000+ 
WL3051   CP 25N/S 
WL3056   CP25N/S 
WL3062   CP 25WB+ 

 
FC3001   CP 25S/L, CP 25N/S 
FC3002   2000+ 
FC3003   2000, 2000+, 20003 
FC3007   CP 25WB+, MPS-2+ 
FC3008   FS-195+ 

 
Mixed 
Penetrating 
Items 
Combos 

 
CAJ8001   CS-195+ FS-195+ 
CAJ8003   2000, 2000+, 20003 
CAJ8004   2000, 2000+, 20003 
CAJ8006   2001 
CAJ8013   FS-195+, CP 25 
 
CBJ8004   CS-195, FS-195+ 
CBJ8005   CS-195+, MPS-2+ 
CBJ8008   2001 
 
FA8001   FS-195+, CP 25WB+ 
 

WL8002   CS-195+, FS-195+ 
 
 

 

 * Underwriter's Laboratories, Inc., Fire Resistance Directory.    
 

  
 END OF SECTION 
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SECTION 260529 
 

HANGERS AND SUPPORTS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.  

 
B. Requirements of the following Sections apply to this Section: 

 
1. Division 26 Section, “Common Work Results for Electrical” for general installation 

requirements. 
 

1.02 SUMMARY 
 

A. This Section includes secure support from the building structure for electrical items by 
means of hangers, supports, anchors, sleeves, inserts, seals, and associated fastenings. 

 
B. Provide equipment supports consisting of structural members, hangers, rods, racks, and 

incidental materials. 
 

C. Provide all labor, supervision, and fabrication.  Design and construct supporting structures of 
strength to safely withstand stresses to which they may be subjected and to properly 
distribute the load and impact over building areas.  Provide all engineering and fabrication as 
required for installation of support system. 

 
D. Provide hangers, clamps, anchors, inserts, supports, supplementary steel framing, and 

hardware of the proper size and load capacity to support electrical equipment and raceways, 
whether indicated on the drawings or not. 

 
1.03 SUBMITTALS 
 

A. General:   Submit the following in accordance with conditions of Contract and Division 01 
Specification Sections. 

 
B. Product data for each type of product specified. 

 
C. Supporting devices and fastening methods shall be subject to the review and approval of the 

Structural Engineer. 
 
1.04 QUALITY ASSURANCE 
 

A. Electrical Component Standard:   Components and installation shall comply with NFPA 70 
National Electrical Code. 
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B. Electrical components shall be listed and labeled by UL, ETL, CSA, or other approved, 
nationally recognized testing and listing agency that provides third-party Certification 
follow-up services. 

 
C. Installation Standard:   Installation shall meet or exceed the National Electrical Contractors 

Association (NECA) Standard of Installation. 
 

D. Manufacturer's Qualifications: 
 

1. The Manufacturer shall not have had less than ten years’ experience in 
manufacturing Strut Support Systems. 

 
2. The Manufacturer must certify in writing all components supplied have been 

produced in accordance with an established quality assurance program. 
 

E. All Strut Support System components must be supplied by a single manufacturer. 
 

F. Standards: 
 

1. Work shall meet the requirements of the following standards: 
 

a. Federal, State and Local Codes. 
 

b. American Iron and Steel Institute (AISI) Specification for the Design of 
Cold-Formed Steel Structural Members. 
 

c. American Society for Testing and Materials (ASTM). 
 

d. Underwriters Laboratories (UL). 
 

e. National Electrical Code (NEC). 
 
1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING 
 

A. All material is to be delivered to the work site in original factory packaging to avoid damage 
to the finish. 

 
B. Upon delivery to the work site, all components shall be protected from the elements by a 

shelter or other covering. 
 
1.06 GUARANTEE 
 

A. Separate guarantees shall be issued from the erector and manufacturer, valid for a period of 
one year against any defects that may arise from the installation or manufacture of the Strut 
Support System components. 
 

PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
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A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated in the Work include, but are not limited to, the following: 
 

1. Slotted Metal Angle and U-Channel Systems: 
 

a. American Electric, Kindorf 
 

b. Alstrut 
 

c. Unistrut Diversified Products 
 

d. Power-Strut 
 

e. Thomas & Betts 
 
2.02 COATINGS 
 

A. Dry, Interior Locations:   Supports, support hardware, and fasteners shall be protected with 
zinc coating or with treatment of equivalent corrosion-resistance using approved alternative 
treatment, finish, or inherent material characteristic.  All products installed in dry interior 
locations shall be hot-dip galvanized, unless otherwise noted. 
 

B. Damp or Wet Locations:  Supports, support hardware, and fasteners installed in damp or wet 
locations, including exterior locations, shall be stainless steel. 

 
2.03 MANUFACTURED SUPPORTING DEVICES 
 

A. Raceway Supports:  Clevis hangers, riser clamps, conduit straps, threaded C-clamps with 
retainers, ceiling trapeze hangers, wall brackets, and spring steel clamps.  

 
B. Fasteners:   Types, materials, and construction features, as follows: 

 
1. Expansion Anchors - Carbon steel wedge or sleeve type. 

 
2. Toggle Bolts - All steel springhead type. 

 
3. Power-Driven Threaded Studs - Heat-treated steel, designed specifically for the 

intended application. 
 

C. U-Channel Systems:   Sixteen-gauge channels with 9/16-inch-diameter holes at a minimum 
of eight inches on center in top surface.  Provide fittings and accessories that mate and match 
with U-channel and are of the same manufacturer. 

 
D. Floor-Mounted Stands: Construct with structural steel members or steel pipe and fasten with 

flanges bolted to the floor. 
 

E. Ceiling Suspended Platforms:   Construct with steel hangers.  Brace and fasten to building 
structure. 
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F. Wall-Mounted Platforms:   Construct with steel brackets. 

 
2.04 ANCHOR METHODS 
 

A. Hollow Masonry: Toggle bolts or plastic conical type expansion anchors. 
 

B. Solid Masonry:  Lead expansion anchors or preset inserts. 
 

C. Metal Surfaces:  Machine screws, bolts, or welded studs. 
 

D. Wood Surfaces:  Wood screws. 
 

E. Concrete Surfaces:    Self-drilling anchors or power-driven studs. 
 

PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. The installer shall inspect the work area prior to installation.  If work area conditions are 
unsatisfactory, installation shall not proceed until satisfactory corrections are completed. 

 
3.02 INSTALLATION 
 

A. Set Strut System components into final position true to line, level and plumb, in accordance 
with approved Shop Drawings. 

 
B. Anchor material firmly in place.  Tighten all connections to their recommended torques. 

 
C. Install supporting devices to fasten electrical components securely and permanently in 

accordance with NEC requirements. 
 

D. Coordinate with the building structural system and with other electrical installation. 
 

E. Raceway Supports:   Comply with the NEC and the following requirements: 
 

1. Conform to manufacturer's recommendations for selection and installation of 
supports. 

 
2. Strength of each support shall be adequate to carry present and future load 

multiplied by a safety factor of at least four.  Where this determination results in a 
safety allowance of less than 200 pounds, provide additional strength until there is a 
minimum of 200 pounds safety allowance in the strength of each support. 

 
3. Install individual and multiple (trapeze) raceway hangers and riser clamps as 

necessary to support raceways.  Provide U-bolts, clamps, attachments, and other 
hardware necessary for hanger assembly and for securing hanger rods and conduits. 

 
4. Support parallel runs of horizontal raceways together on trapeze-type hangers. 
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5. Support individual horizontal raceways by separate pipe hangers.  Spring steel 

fasteners may be used in lieu of hangers only for 1-1/2-inch and smaller raceways 
serving lighting and receptacle branch circuits above suspended ceilings only.  For 
hanger rods with spring steel fasteners, use 1/4-inch-diameter or larger threaded 
steel. Use spring steel fasteners that are specifically designed for supporting single 
conduits or tubing. 

 
6. Space supports for raceways in accordance with Table I of this Section.  Space 

supports for raceway types not covered by the above in accordance with NEC. 
 

7. Support exposed and concealed raceway within one foot of an unsupported box and 
access fittings.  In horizontal runs, support at the box and access fittings may be 
omitted where box or access fittings are independently supported and raceway 
terminations are not made with chase nipples or threadless box connectors. 

 
8. In vertical runs, arrange support so the load produced by the weight of the raceway 

and the enclosed conductors is carried entirely by the conduit supports with no 
weight load on raceway terminations. 

 
F. Miscellaneous Supports:   Support miscellaneous electrical components as required to 

produce the same structural safety factors as specified for raceway supports.  Install metal 
channel racks for mounting disconnects, light fixtures, and other devices. 

 
G. In open overhead spaces, cast boxes threaded to raceways need not be supported separately 

except where used for fixture support; support sheet metal boxes directly from the building 
structure or by bar hangers.  Where bar hangers are used, attach the bar to the raceways on 
opposite sides of the box and support the raceway with an approved type of fastener not 
more than 24 inches from the box. 

 
H. Fastening:   Unless otherwise indicated, fasten electrical items and their supporting hardware 

securely to the building structure, including, but not limited to conduits, raceways, boxes, 
disconnect switches, and control components in accordance with the following: 

 
1. Fasten by means of toggle bolts on hollow masonry units, concrete inserts or 

expansion bolts on concrete or solid masonry, and machine screws, welded threaded 
studs, or spring-tension clamps on steel.  Threaded studs driven by a powder charge 
and provided with lock washers and nuts may be used instead of expansion bolts and 
machine screws.  Do not weld conduit, pipe straps, or items other than threaded 
studs to steel structures. 

 
2. Holes cut to depth of more than 1-1/2 inches in reinforced concrete beams or to 

depth of more than 3/4-inch in concrete shall not cut the main reinforcing bars.  Fill 
holes that are not used. 

 
3. Ensure that the load applied to any fastener does not exceed 25 percent of the proof 

test load.  Use vibration-and shock-resistant fasteners for attachments to concrete 
slabs. 
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4. Concrete (Existing):   Double-plated expander type anchors.  Phillips, Hilti, or 
approved equivalent.  Loads shall not exceed 1/4 of tested pullout (or shear) 
strength. 

 
I. General Supporting Installations: 

 
1. Provide appropriate concrete anchors for hanger rods.  Rods shall be screwed into or 

extended through frame construction (with washer and nut).  Supports shall secure 
conduit in place, and shall prevent vibration, provide for expansion and contraction 
and shall make neat appearance.  Strap hangers or chains are not permitted. 

 
2. Electrical raceways 1-1/2-inches and smaller shall be secured with 1-hole malleable 

iron straps or brackets to walls. Trapeze supports shall be used for groups or parallel 
raceways with raceways secured to trapeze with approved clamps.  Individual runs 
of raceways 2-inches and larger shall be supported by Clevis type hangers. 

 
3. Provide all steel supports including roof curbs for all equipment provided under this 

Section. 
 

4. Electrical raceway supports to be spaced on the following maximum centers, unless 
otherwise required by the NEC: 

 
a. 3/4-inch to 1-inch conduit - 8 feet 

 
b. 1-1/4-inch and larger conduit - 10 feet 

 
5. Provide additional hangers or steel members to distribute the load among two or 

more structural members when required or directed. 
 
J. Locations: 

 
1. Anchor bolts, sleeves, inserts, hangers, and supports required for the electrical work 

shall be furnished and installed under Division 26. 
 

2. Coordinate with other trades the location of anchors, sleeves, inserts, and supports 
and insure that they are properly installed. 

 
3. Openings and sleeves shall be set true to line, level, plumb, and position and shall be 

set true to line, level, plumb, and position and shall be so maintained during 
construction.  Where sleeves and openings are provided in poured concrete, inspect 
same during and after concrete is poured to insure proper position and correct any 
deviation. 

 
K. Hangers and Supports: 

 
1. Provide hangers, angles, channels, and other supports required by field conditions to 

install items of electrical equipment.  Design of supports and methods of fastening to 
building structure shall be acceptable to the Owner. 
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2. Use of power-actuated fasteners and devices is permitted in the vertical surfaces of 
the building only with the following requirements. 

 
a. For fastening conduits 1-1/2-inch and smaller and lighting fixtures 50 lbs or 

less.  
 

b. Load capacity per manufacturers’ recommendations. 
 

c. Fasteners shall be located in the thickest part of the slab. 
 

d. Devices shall comply with OSHA requirements. 
 

3. Use of lead shield expansion anchors is not permitted.  
 

4. No electrical items shall rest on, or depend for support on suspended ceiling media 
(tiles, lath, plaster, splines, etc.). 

 
5. In spaces with suspended ceilings, support conduits directly from structural slabs, 

decks (or framing members).  Do not support conduits on ceiling suspension 
members. 

 
6. Support surface or pendant lighting fixtures: 

 
a. From an outlet box by means of an interposed metal strap, where weight is 

less than 5 lbs. 
 

b. From an outlet box by means of a hickey or other direct threaded 
connection, where weight is from 5 to 50 lbs. 

 
c. Directly from structural slab, deck or framing member, where weight 

exceeds 50 lbs. 
 

7. Support recessed lighting fixtures directly from structural slab, deck, or framing 
members.  Refer to Division 26 Section “Interior Lighting” for additional 
installation requirements. 

 
8. Provide weight-distribution facilities, where required so as not to exceed the load 

bearing capabilities of floor or walls that bear the weight of, or support, electrical 
items. 

 
9. For point-of-attachment weight of 100 lbs. or less, fasten items as follows: 

 
a. On wood, use wood screws. 

 
b. On concrete and solid masonry that is already in place, use self-drilling 

concrete anchors or expansion bolt and couplings. 
 

c. On hollow construction, use toggle bolts. 
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d. On structural steel, use beam clamps. 
 

10. For point-of-attachment weights from 100 lbs. to 300 lbs., provide supports as 
follows: 

 
a. At cast-in-place concrete slabs, use concrete inserts in bottom of slab, with 

8" slip-through steel rods set transverse to the reinforcing steel. 
 

b. At concrete slab already in place, uses 16-inches x 8-inches x ½-inch steel 
plates at the top of the slab, with through-bolts welded in place.  The plates 
shall be chased in and grouted flush, where no fill is to be applied. 

 
11. For point-of-attachment weights over 300 lbs., provide supports as follows: At cast-

in-place concrete slabs, uses 16-inch x 8-inch x ½-inch steel plate, with through 
bolts welded in place.  Top of the plate shall be 1-1/2-inches below the top of the 
slab or on top of the slab where a fill slab is to be installed. 

 
12. Equipment shall not be held in place by its own dead weight.  Provide base anchor 

fasteners in each case. 
 

13. Trapeze type hangers may be used where several conduits are to be installed at the 
same elevation.  The spacing of such trapeze hangers shall be in accordance with the 
NEC for the smallest conduit in the run. 

 
14. Vertical conduits shall be supported by heavy wrought iron clamps or collars 

anchored to construction at each floor. 
 

L. Inserts: 
 

1. Inserts for suspended items in poured concrete construction shall be malleable-iron 
concrete inserts, adjustable type with insert nut.  Items manufactured by Barrett, 
Crawford, Elcen, or Grinnell shall be used where applicable. 

 
2. Inserts for surface-mounted items shall be suitable for the composition of the slab, 

wall, or structure on which installation is to be made. 
 

M. TABLE I:   SPACING FOR RACEWAY SUPPORTS 
 

 
TABLE I: SPACING FOR RACEWAY SUPPORTS 
 
 
Raceway Size 
(Inches) 

 
No. of 
Conductors 
in Run 

 
 
Location 

PVC  
& 
RGS  
(Ft.) 

 
 
EMT 
(Ft.) 

    

 
HORIZONTAL RUNS 

 

 
1/2, 3/4 

 
1 or 2 Flat ceiling or wall. 5 

 
5 
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1/2, 3/4 

 
1 or 2 Where it is difficult to provide 

supports except at intervals fixed by 
the building construction. 

7 
 
7 

 
1/2, 3/4 

 
3 or more Any location. 7 

 
7 

 
1/2 - 1 

 
3 or more Any location.  

 
 

 
1 & larger 

 
1 or 2 Flat ceiling or wall. 6 

 
6 

 
1 & larger 

 
1 or more Where it is difficult to provide 

supports except at intervals fixed by 
the building construction. 

10 
 
10 

 
1 & larger 

 
3 or more Any location. 10 

 
10 

 
Any 

 
--- Concealed. 10 

 
10 

    

 
VERTICAL RUNS 

 

 
1/2, 3/4 

 
--- Exposed. 7 

 
7 

 
1, 1-1/4 

 
--- Exposed. 8 

 
8 

 
1-1/2 & larger 

 
--- Exposed. 10 

 
10 

 
Up to 2 

 
--- Shaftway. 14 

 
10 

 
2-1/2 

 
--- Shaftway. 16 

 
10 

 
3 & larger 

 
--- Shaftway. 20 

 
10 

 
Any 

 
--- Concealed. 10 

 
10 

   
 
Abbreviations: 

 
EMT Electrical Metallic Tubing 

 
 

 
PVC Rigid Polyvinyl Chloride Conduit 

 
 

 
RGS Rigid Galvanized Steel 

 
3.03 CLEANUP 
 

A. Upon completion of this Section of work, remove all protective wraps and debris.  Repair 
any damage due to installation of this section of work. 

 
3.04 PROTECTION 
 

A. During installation, protect this work from damage. 
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B. Upon completion of this scope of work, it shall become the responsibility of the General 
Contractor to protect this work from damage during the remainder of construction on the 
project and until substantial completion. 

 
 

END OF SECTION 
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SECTION 26 0533 
 

RACEWAYS AND BOXES 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.   

 
B. Related Sections include the following: 

 
1. Division 26 Section “Conductors and Cables” for conductors installed in raceways 

and boxes and conductor terminations. 
 

2. Division 26 Section “Electrical Firestopping” for requirements for firestopping at 
penetrations through walls and floors that are fire barriers. 

 
3. Division 26 Section “Hangers and Supports” for raceways and box supports. 

 
4. Division 26 Section, “Surface Metal Raceway” for surface raceways, fittings, and 

accessories. 
 

5. Division 26 Section “Underground Ductbanks” for raceways installed in ductbanks 
and for ductbanks accessories. 

 
6. Division 26 Section “Wiring Devices” for devices installed in boxes. 

 
7. Division 27 Section, “Miscellaneous Raceway Systems” for raceways and box 

requirements for communications cabling. 
 
1.02 SUMMARY  
 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.  
 

1. Raceways include the following: 
 

a. EMT 
b. FMC 
c. LFMC 
d. PVC 
e. RGS 
f. Wireways 
 

2. Boxes, enclosures, and cabinets include the following: 
 

a. Device boxes 
b. Outlet boxes 
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c. Pull and junction boxes 
d. Cabinets and hinged-cover enclosures 

 
3. Miscellaneous Products include the following: 

 
a. Expansion/Deflection fittings 
b. Bushings 

 
1.03 DEFINITIONS 
 

A. EMT:  Electrical Metallic Tubing. 
 

B. FMC:  Flexible Metal Conduit.  
 

C. LFMC:  Liquidtight Flexible Metal Conduit.  
 

D. PVC: Rigid Polyvinyl Chloride Conduit. 
 
E. RGS:  Rigid Galvanized Steel Conduit. 

 
1.04 SUBMITTALS  
 

A. Product Data:  For raceways, wireways and fittings, floor boxes, hinged-cover enclosures, 
and cabinets.  

 
B. Shop Drawings:  Include layout drawings showing components and wiring for nonstandard 

boxes, enclosures, and cabinets. 
 
1.05 QUALITY ASSURANCE 
 

A. Listing and Labeling:  Provide raceways and boxes specified in this Section that are listed 
and labeled. 

 
1. The Terms "Listed" and "Labeled":  As defined in NFPA 70, Article 100 

 
2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing 

Laboratory" as defined in OSHA Regulation 1910.7. 
 

B. Comply with NECA's "Standard of Installation" and NECA 101 “Recommended Practice for 
Installing Steel Conduits”. 

 
C. Comply with NFPA 70. 

 
1.06 COORDINATION  
 

A. Coordinate layout and installation of raceways and boxes with other construction elements to 
ensure adequate headroom, working clearance, and access.  

 
B. Verify routing and termination locations of conduits and boxes prior to rough-in.  
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C. Conduit routing shown on Drawings is only approximate and diagrammatic.  Route conduits 

as required for a complete conduit and wiring system.   
 

D. Coordinate final locations, mounting heights, and orientation of all outlet boxes.  
 
E. Coordinate mounting heights and locations of outlet boxes thoroughly with approved 

casework shop drawings. 
 

1.07 PROJECT RECORD DOCUMENTS:  
 

A. Accurately record routing of all concealed conduits.  Record actual routing of all exposed 
conduits/larger than 1 inch.  Indicate actual locations and mounting heights of outlet boxes, 
pull and junction boxes, branch circuits, arrangements, etc.  
 

PART 2 PRODUCTS 
 
2.01 MANUFACTURERS   
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following:  

 
1. Metal Conduit and Tubing:  

 
a. Allied Tube & Conduit Corporation.  
b. Anamet, Inc.; Anaconda Metal Hose.  
c. AFC/Monogram Company.   
d. Carol Cable Co., Inc.  
e. Cole-Flex Corp.  
f. Electri-Flex Co.   
g. Flexcon, Inc.; Coleman Cable Systems, Inc.  
h. Grinnell Co.; Allied Tube and Conduit Div.   
i. Monogram Co.; AFC.   
j. Spiraduct, Inc.   
k. Triangle PWC, Inc.  
l. Wheatland Tube Corporation 
 

2. Nonmetallic Conduit and Tubing:  
 
a. Anamet, Inc.; Anaconda Metal Hose.  
b. Arnco Corp. 
c. Breeze-Illinois, Inc. 
d. Cantex Industries; Harsco Corp. 
e. Certainteed Corp.; Pipe & Plastics Group. 
f. Cole-Flex Corp. 
g. Condux International; Electrical Products. 
h. Electri-Flex Co. 
i. George-Ingraham Corp. 
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j. Hubbell, Inc.; Raco, Inc. 
k. Lamson & Sessions; Carlon Electrical Products. 
l. R&G Sloan Manufacturing Co., Inc.  
m. Spiraduct, Inc.  
n. Thomas & Betts Corporation   
 

3. Conduit Bodies and Fittings:  
 
a. American Electric; Construction Materials Group.   
b. Crouse-Hinds; Div. of Cooper Industries.  
c. Emerson Electric Co.; Appleton Electric Co.   
d. Hubbell, Inc.; Killark Electric Manufacturing Co.  
e. Lamson & Sessions; Carlon Electrical Products.   
f. O-Z/Gedney; Unit of General Signal.   
g. Scott Fetzer Co.; Adalet-PLM.  
h. Spring City Electrical Manufacturing Co.   
i. Thomas & Betts Corporation.   
 

4. Metal Wireways:   
 

a. Hoffman Engineering Co.  
b. Keystone/Rees, Inc.   
c. Square D Co.   
 

5. Boxes, Enclosures, and Cabinets: 
 

a. American Electric; FL Industries. 
b. Butler Manufacturing Co.; Walker Division. 
c. Crouse-Hinds; Div. of Cooper Industries. 
d. Electric Panelboard Co., Inc. 
e. Erickson Electrical Equipment Co. 
f. Hoffman Engineering Co.; Federal-Hoffman, Inc. 
g. Hubbell Inc.; Killark Electric Manufacturing Co. 
h. Hubbell Inc.; Raco, Inc. 
i. Lamson & Sessions; Carlon Electrical Products. 
j. O-Z/Gedney; Unit of General Signal. 
k. Parker Electrical Manufacturing Co. 
l. Robroy Industries, Inc.; Electrical Division. 
m. Scott Fetzer Co.; Adalet-PLM. 
n. Spring City Electrical Manufacturing Co. 
o. Thomas & Betts Corp. 
p. Woodhead Industries, Inc.; Daniel Woodhead Co. 

   
2.02 METAL CONDUIT AND TUBING   
 

A. Rigid Galvanized Steel Conduit:  ANSI C80.1 and UL 6.  
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B. EMT and Fittings:  Hot galvanized steel O.D. with an organic corrosion-resistant I.D. 
coating. Listed to UL Safety Standard 797 and manufactured in accordance with ANSI 
C80.3. 

 
1. Fittings:  Compression type, NEMA FB1. 

 
C. FMC:  Zinc-coated steel.  

 
D. LFMC:  Flexible steel conduit with PVC jacket.   

 
E. Fittings:  NEMA FB 1; compatible with conduit/tubing materials. 

 
2.03 NONMETALLIC CONDUIT AND TUBING   
 

A. PVC:  NEMA TC 2, UL 651, Schedule 40 or 80.  
 

B. PVC Fittings:  NEMA TC 3; match to conduit or conduit/tubing type and material.  
 
2.04 METAL WIREWAYS  
 

A. Material:  Sheet metal sized and shaped as indicated.  
 

B. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as required 
for complete system.  

 
C. Select features, unless otherwise indicated, as required to complete wiring system and to 

comply with NFPA 70.    
 

D. Wireway Covers:  Screw-cover type.  
 

E. Finish:  Manufacturer's standard enamel finish. 
 
2.05 OUTLET AND DEVICE BOXES  
 

A. Sheet Metal Boxes:  NEMA OS 1, galvanized flat-rolled sheet steel.  
 

B. Cast-Metal Boxes:  NEMA FB 1, Type FD, cast box, deep type, with gasketed cover, and 
threaded hubs.   

 
C. Outlet Box Accessories:  Provide outlet box accessories as required for each installation, 

including corrosion-resistant screws, mounting brackets, wallboard hangers, extension rings, 
fixture studs, cable clamps, and metal straps for supporting outlet boxes which are 
compatible with outlet boxes being used and fulfilling requirements of individual wiring 
situations. 

 
D. Nonmetallic:   NEMA OS2. 

 
2.06 PULL AND JUNCTION BOXES  
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A. Small Sheet Metal Boxes:  NEMA OS 1, galvanized flat-rolled sheet steel. 

 
B. Sheet metal boxes over 12" in any dimension shall comply with the requirements of Article 

"Enclosures and Cabinets" of this Section. 
 

C. Boxes for Outdoor and Wet Locations:   Flat flanged, surface-mounted, UL listed as 
raintight, galvanized cast iron box and cover with neoprene gasket and stainless steel cover 
screws. 
 

2.07 BOX EXTENSIONS  
 

A. Prohibited on new construction. 
 

B. Where more than one box is needed to flush out installation, provide a large (i.e., 6" x 6") 
box to flush out the existing box and nipple over to a new box.  

 
2.8 ENCLOSURES AND CABINETS  

 
A. Hinged-Cover Enclosures:  NEMA 250, Type 1 in dry locations, and Type 4 in wet or damp 

locations, with continuous hinge cover and flush latch. 
 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard 
enamel. 

 
B. Cabinets:  NEMA 250, Type 1, galvanized steel box with removable interior panel and 

removable front, finished inside and out with manufacturer's standard enamel.  Hinged door 
in front cover with flush latch and concealed hinge.  Key latch to match panelboards.  
Include metal barriers to separate wiring of different systems and voltage, and include 
accessory feet where required for freestanding equipment. 

 
2.9 EXPANSION / DEFLECTION FITTINGS 

 
A. Provide an expansion/deflection fitting in each concealed or exposed electrical run crossing a 

building expansion joint.  Fittings shall be complete with bronze end couplings, neoprene 
sleeves, tinned copper braid integral bonding jumper and stainless steel bands.  
Expansion/deflection fittings shall be suitable for the size and type of conduit run they 
connect.  Bonding jumper shall comply with NEC and UL requirements.   

 
B. Expansion/deflection fitting shall accommodate the following movements without collapsing 

or fracturing the conduit and damaging the wires it contains: 
 

1. Axial expansion or contraction up to 3/4-inch. 
 

2. Angular misalignment of the axes of the conduits up to 30 degrees in all directions. 
 

3. Parallel misalignment of the axes of the conduits up to 3/4-inch in all directions. 
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C. Expansion/Deflection fitting shall be OZ/Gedney Type "DX" or approved equal by Crouse 
Hinds (Type XD). 

 
2.10 BUSHINGS 
 

A. Bushings for 1-inch conduit and smaller shall be self-extinguishing thermoplastic type - 
150C temperature rating.  

 
B. Bushings for 1-1/4" conduit and larger shall be malleable iron body with 150 degrees C 

insulating ring.  Insulating material shall be locked in place and non-removable.  
 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Examine surfaces to receive raceways, boxes, enclosures, and cabinets for compliance with 
installation tolerances and other conditions affecting performance of raceway installation.  
Do not proceed with installation until unsatisfactory conditions have been corrected. 

 
3.02 RACEWAY AND BOX REQUIREMENTS 
 

A. Conduit Application Schedule: 
 

APPLICATION CONDUIT TYPE REMARKS 
In or under concrete slab PVC 

Exposed exterior locations. RGS Use threaded or rain-tight fittings. 

Damp/Wet interior locations. RGS Use threaded or rain-tight fittings. 

Exposed dry interior locations  EMT 
 Schedule 40 PVC is acceptable for 
concealing grounding electrode 
conductors. 

Exterior underground. PVC RGS Elbows/Sweeps 
Equipment connections in dry interior 
locations. 

FMC (e.g. Greenfield) 
Short lengths only (maximum 6 
feet). 

Equipment connections in wet interior 
locations. 

LFMC (e.g. Sealtite) 
  

Short lengths only (maximum 6 
feet). Use threaded or rain-tight 
fittings. 

Equipment connections in exterior 
locations. 

LFMC (e.g Sealtite) 
Short lengths only (maximum 6 
feet). Use threaded or rain-tight 
fittings. 

Concealed in dry wall construction. EMT, MC Cabling 

Concealed above suspended ceilings. EMT, MC Cabling 
  
  

Concealed in masonry walls. EMT   
 

B. General Requirements 
 
1. Aluminum conduit is prohibited. 
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2. All emergency and standby system wiring shall be installed in a dedicated conduit 

system clearly identified as “Emergency” or “Standby”. 
 

3. MC cable shall be permitted for emergency and standby system wiring where 
concealed above accessible ceilings and/or within drywall partitions in accordance 
with the requirements of this Section”. 
 

4. Conduits for exterior underground electric work shall be rigid steel, galvanized and 
sherardized, leaving the building and to points 5 feet beyond footings.  Beyond 5 
feet of building, underground conduits shall be non-metallic Schedule 40 PVC, Type 
II. 

 
5. Conduits shall slope from entrance equipment toward outside of building. 

 
C. Fittings: 

 
1. All fittings to match conduit material and to be suitable for the purpose intended.  

Join conduit with fittings designed and approved for the purpose and make joints 
tight. 

 
2. Provide UL listed compound filled sealing fittings for NEC-required locations, for 

conduits passing from interior to exterior, and at the interface of widely different 
space temperatures such as refrigeration or cold storage rooms where conduits pass 
from warm locations to cool locations, such as the boundaries of air conditioned 
spaces and non-conditioned air spaces.  For concealed conduits, install each fitting 
in a flush steel box with a blank cover plate having a finish similar to that of 
adjacent plates or surfaces. 

 
3. Provide expansion fittings with bonding jumpers where conduits cross expansion 

joints or where otherwise required to compensate for thermal expansion and con-
traction.  Provide expansion fittings in each straight uninterrupted run of surface-
mounted conduit, both horizontal and vertical, in excess of 200 feet. Distance 
between fittings shall not exceed 200 linear feet.  The Contractor shall refer to the 
Architectural Drawings for expansion joint locations. 

 
4. Fasten rigid steel conduit with threaded galvanized steel fittings, double locknuts, 

and insulated bushings.  Insulated bushings shall be OZ/Gedney type "B", or equal. 
 

5. Fasten EMT conduit with concrete-tight or rain-tight compression fittings made 
from zinc-plated steel.  Fittings using set screw or indentations as a means of 
attachment or made from cast "white metal" are prohibited.  All connectors shall 
have insulated throats. 

 
6. Fasten liquid-tight conduit with fittings incorporating a threaded ferrule, nylon 

sealing ring, and steel or malleable iron compression nut and body.  Furnish Crouse 
Hinds metallic liquid-tight fittings, or equal. 
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7. Fasten Flexible Metallic Conduit (FMC) with Thomas & Betts (T&B) "Tite-Bite" 
insulated connectors, or equal. 

 
8. Watertight fittings shall use a copper base anti-corrosive conductive compound.  

Provide watertight fittings for conduits in damp or wet locations, underground 
locations, and in floor slabs. 

 
D. Box Locations: 

 
1. Electrical boxes shall accommodate wire pulling, splices, taps, equipment 

connections and Code compliance. 
 

2. Coordinate access doors as required to provide access to boxes in hard ceilings and 
similar inaccessible areas. 

 
E. Outlet Boxes:  

 
1. Outlet boxes for dry interior locations and for concealed work shall be zinc-coated 

or cadmium-plated sheet steel boxes suitable for the service and type outlet.   
 

2. Boxes and conduit fittings for damp or wet locations and exposed locations subject 
to damage shall be NEMA 4 cast-aluminum, cast steel or cast iron type with 
gasketed cover plates and threaded hubs for conduit entrance. 
 

3. Extra large boxes shall be provided in accordance with the National Electrical Code 
where necessary to prevent crowding of wire in the box.   
 

4. Plastic boxes and cast "white metal" boxes classified as NEMA 4 will not be 
acceptable. 

 
5. Outlet boxes in unplastered brick or block walls shall be provided with deep square-

cut device covers.  They shall be set so that the brick or block can be cut and fitted 
closely to the cover opening and so that the standard wall plate will cover the joint 
between the brick or block and the box. 

 
6. All outlet boxes used for supporting fixtures shall be furnished with malleable iron 

fixture studs of "no-bolt" type secured by locknut.   
 

7. Provide support for boxes occurring in suspended ceilings.  Outlets in ceilings 
directly on bottom of joists shall be supported independent of ceiling construction.  
Outlets in suspended ceilings shall not be supported from ceiling construction. 

 
8. All boxes, whether outlet, junction, pull, or equipment, shall be furnished with 

appropriate covers. 
 

9. No sectionalized boxes shall be used. 
 

10. Back-to-back outlet boxes are not permitted.  Separate boxes a minimum of 6" in 
standard walls and a minimum of 2 feet in acoustical walls. 
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11. Provide factory-made knockout closures for unused openings in outlet boxes. 

 
12. Provide blank coverplates for all unused boxes. 

 
13. For multiple device installations, provide multi-gang boxes.  Sectional boxes are not 

permitted.  Provide barrier separation of different voltage conductors in the same 
box. 

 
14. Thoroughly coordinate mounting heights of boxes with casework and backsplash 

heights. 
 

15. Provide recessed outlet boxes in finished areas, supported from interior partition 
studs.  Supports are to be stamped steel stud bridges for hollow stud walls and 
adjustable steel channel fasteners for flush ceiling outlet boxes. 

 
16. Provide back supports for boxes in metal stud walls. 

 
F. Junction and Pull Boxes: 

 
1. Junction and pull boxes shall be furnished and installed as shown or where required 

to facilitate pulling of wires or cables.  Such boxes shall be installed in accessible 
locations.  All boxes for concealed work shall be constructed of 12 gauge USS 
galvanized sheet steel minimum, unless otherwise specified or indicated and 
provided with mounting brackets and flat screw covers secured in position by round 
head brass or stainless steel 300 grade machine screws.  Boxes for exterior work 
shall be cast aluminum or galvanized cast iron type with threaded hubs unless 
otherwise directed.  Gasketed cover plates shall be furnished for outdoor installation. 
  
 

2. Wherever possible, locate pull and junction boxes above accessible ceilings in 
finished areas. 

 
3. Pull or junction boxes shall be supported independently of conduit. 

 
3.03 INSTALLATION OF RACEWAYS  

 
A. Install raceways, boxes, enclosures, and cabinets as indicated, according to manufacturer's 

written instructions.  
 

B. Furnish and install a separate and independent raceway system as shown on the Drawings for 
each of the various wiring systems including, but not limited to, the following: 
 
 Communications System  
 Control Wiring  
 Fire Alarm System  
 Lighting  
 Power 120/208 volt 
 Power 277/480 volt 
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C. All raceway systems shall be completely wired as specified herein, shown on drawings 

and/or required for satisfactory operation of the various systems. 
 

D. Raceways, generally, shall be concealed conduit as specified herein.  Where wiring troughs 
are required or used to facilitate the wiring installation, they shall be equal to Square D 
Company's Square-Duct and fittings, with hinged cover arranged for total removal, all 
finished in baked enamel and all components U/L listed. The gutters shall be of ample size to 
accommodate conductors therein and as required by the NEC. 

 
E. Support all conduit not embedded in concrete or masonry such that strain is not transmitted 

to outlet boxes and pull/junction boxes, etc.  Supports to be sufficiently rigid to prevent 
distortion of conduits during wire pulling.   

 
F. Minimum Raceway Size:  

 
1.  3/4-inch trade size (DN21) 

 
G. Conceal conduit and EMT, unless otherwise indicated, within finished walls, ceilings, and 

floors.  
 

H. Electrical Metallic Tubing (EMT) shall be used for the following unless otherwise indicated: 
  

 
1. Branch circuits and feeders for lighting, receptacles, and power concealed in: 

 
a. Dry wall construction. 
b. Hard ceilings, e.g. gypsum, etc. 
c. Masonry walls. 

 
2. Exposed in equipment room areas as needed to serve fixed equipment.  

 
3. Circuits for communication and signaling concealed in: 

 
a. Dry wall construction. 
b. Hard ceilings, e.g. gypsum, etc…  

 
I. Rigid Galvanized Steel Conduit (RGS) shall be used for the following, unless otherwise 

indicated:  
 

1. Branch circuits and feeders for lighting, receptacle and power, installed exposed in 
areas subject to physical damage.  

 
2. Circuits for communication and signaling exposed in areas subject to physical 

damage.  
 

J. Communications, ATC (Automatic Temperature Control), and Fire Alarm system wiring 
shall be installed in raceways within partitions, terminated 8" above ceiling.  
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K. Wiring above ceiling shall be plenum rated cable, where required by Code. 
 

L. Wiring installed concealed above hard ceilings and exposed in areas with no ceilings shall be 
installed in conduit. 
 

M. Conduit shall be run concealed wherever possible, within walls, ceilings, or floors, unless 
otherwise indicated or specified. Where exposed conduits runs are shown or required, they 
shall be run parallel to building construction and shall be suitably supported at required 
intervals. 

 
N. Conduit may be run exposed in Mechanical Equipment rooms, Electrical rooms, and where 

necessary in Storage rooms and unfinished areas.  Where conduit is run exposed, it shall be 
run as close as possible to walls and ceilings and shall not interfere with equipment, 
ductwork and piping.   

 
O. Keep raceways at least 12 inches (300 mm) away from parallel runs of flues, steam or 

hot-water pipes and other hot surfaces above 77 degrees F.  Install horizontal raceway runs 
above water and steam piping.  

 
P. Install raceways level and square and at proper elevations.  Provide adequate headroom.  

 
Q. Complete raceway installation before starting conductor installation.  

 
R. Support raceways as specified in Division 26 Section "Hangers and Supports".  Arrange 

supports to prevent misalignment during wiring installation. 
 

S. Use capped bushings or "push-penny" plugs to prevent foreign matter from entering the 
conduit system during construction.  Clean and plug or cap all conduits left empty for future 
use.   

 
T. Protect stub-ups from damage where conduits rise through floor slabs.  Arrange so curved 

portion of bends is not visible above the finished slab.  Conduit stub-ups and stub-downs 
shall be arranged in a neat and orderly manner and shall emerge at right angles to floors or 
ceilings.   
 

U. Make bends and offsets so the inside diameter is not reduced.  Keep legs of bends in the 
same plane and straight legs of offsets parallel, unless otherwise indicated.  

 
V. Use raceway fittings compatible with raceways and suitable for use and location.  For 

intermediate steel conduit, use threaded rigid steel conduit fittings, unless otherwise 
indicated. 

 
W. Run concealed raceways, with a minimum of bends, in the shortest practical distance 

considering the type of building construction and obstructions, unless otherwise indicated. 
 

X. Install exposed raceways parallel to or at right angles to nearby surfaces or structural 
members, and follow the surface contours as much as practical.  

 
Y. Run parallel or banked raceways together, on common supports where practical.  
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Z. Make bends in parallel or banked runs from same centerline to make bends parallel. Use 

factory elbows only where elbows can be installed parallel; otherwise, provide field bends 
for parallel raceways.  

 
AA. Join raceways with fittings designed and approved for the purpose and make joints tight.  

 
1. Make raceway terminations tight.  Use bonding bushings or wedges at connections 

subject to vibration.  Use bonding jumpers where joints cannot be made tight.  
 

2. Use insulating bushings to protect conductors.  
 

BB. Tighten set screws of threadless fittings with suitable tools.  
 

CC. Install pull wires in empty raceways.  Use 14 AWG zinc-coated steel or monofilament plastic 
line with not less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of 
slack at each end of the pull wire.  

 
DD. Stub-up Connections:  Extend conduits through concrete floor for connection to freestanding 

equipment.  Install with an adjustable top or coupling threaded inside for plugs set flush with 
the finished floor.  Extend conductors to equipment with rigid steel conduit; FMC may be 
used 6 inches (150 mm) above the floor.  Install screwdriver-operated, threaded flush plugs 
flush with floor for future equipment connections.  

 
EE. Lubricants for pulling wires shall be approved for use with the types of wire and conduit 

installed.  
 

FF. Use conduit hubs or sealing lock nuts to fasten conduit to boxes in damp and wet locations.  
 

GG. Install no more than equivalent of three 90 bends between boxes.  Use conduit bodies to 
make sharp changes in direction, as around beams.  Use factory elbows for bends in metal 
conduit larger than 2 inches (50 mm) in size.  

 
HH. Avoid moisture traps; provide junction box with drain fittings at low points in conduit 

system.  
 

II. Die-cast fittings of pot metal will not be accepted.   
 

JJ. Conduits shall be free of any burrs, foreign objects, and water prior to conduit installation. 
 

KK. Conduit placed against concrete or masonry above ground shall be fastened to the concrete 
or masonry with pipe straps or one screw clamp attached to the concrete by means of 
expansion screw anchors and screws.  "Caddy Clip" type hangers or straps will be permitted 
only in non-exposed areas and restricted to 3/4" conduit.  

 
LL. Where conduits turn up out of concrete slabs and are not concealed by wall construction, 

bends shall be carefully made so that no portion of the radius is above the floor. 
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MM. Rigid conduit or Electrical Metallic Tubing (EMT) shall not be strapped or fastened to 
equipment subject to vibration or mounted on shock-absorbing bases.  

 
NN. Conduit shall be installed in such manner as to insure against the collection of trapped 

condensation, and runs of conduit shall be without traps wherever possible.  Drill 1/8" 
diameter weep holes where necessary.  

 
OO. Conduits run to and from cabinets shall be run neatly, in accurate manner and shall emerge 

from the floors and ceilings at right angles thereto.  
 

PP. Exposed conduit installed on or adjacent to ventilating ducts shall be installed after the ducts 
are in place, and shall be run from ceiling or wall junction boxes in such manner as to retain 
accessibility to junction box covers and to permit future removal or replacement of ducts.  

 
QQ. Conduits and other electrical items shall not be fastened to, or supported from ventilating 

ducts but shall be separately supported.  The method of supporting and details of the 
supporting members shall be reviewed by the Owner's Representative.  In no case shall 
screws penetrate the sheet metal of the ducts.   

 
RR. Exposed conduit run on surface shall be supported according to Code and within three feet of 

each outlet, junction box, or cabinet, by galvanized malleable conduit clamps and clamp 
backs.  Suspended conduits shall be supported every five feet by conduit hangers and round 
rods, or where two or more conduits are run parallel, by trapeze hangers suitably braced to 
prevent swaying. 

 
SS. Screws for all exposed work shall be stainless steel, unless otherwise noted.   

 
TT. Zinc coated galvanized steel screws may be used for interior dry locations only.  

 
UU. No running threads shall be cut or used.  

 
VV. Conduits which are installed at this time and left empty for future use and which are five feet 

or more in length, including all telephone and communication conduits shall have a non-
ferrous, 600 lb. tensile strength drag line left in place for future use.  All empty conduits 
including conduit stubs shall be tagged at all exposed ends with tags identifying the location 
of the end of the conduit.  
 

3.04 INSTALLATION OF BOXES  
 

A. Provide grounding connections for raceway, boxes, and components as indicated and 
instructed by manufacturer.  Tighten connectors and terminals, including screws and bolts, 
according to equipment manufacturer's published torque-tightening values for equipment 
connectors.    

 
B. Provide junction boxes, pull boxes, cable support boxes, and wireways as required for proper 

installation of the electrical work.  Covers shall be accessible.  Small junction boxes shall be 
similar to outlet boxes.  
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C. Pull boxes, cable support boxes, and large junction boxes for indoor use shall be made of 
Code gauge steel or no less than 12 gauge.  Covers shall be held in place with zinc-coated 
galvanized steel screws.  Paint interior and exterior surfaces with rust-inhibitive paint.  (Pull 
boxes and covers shall be hot-dipped galvanized.)  

 
D. Boxes located outdoors and in damp or wet locations shall be cast metal or alloy, fitted with 

screw-fastened covers and gaskets, and with threaded conduit connections.  Fasteners shall 
be stainless steel.  

 
E. Pull boxes shall be installed at all necessary points to facilitate pulling of wires and to 

prevent injury to the insulation or other damage that might result from pulling resistance or 
for other reasons necessary for proper installation.  Pull box locations shall be approved by 
the Owner's representative prior to installation.  

 
F. Where boxes are used in connection with exposed conduit, plain covers attached to the box 

with a suitable number of countersunk flat head machine screws shall be used.  
 

G. Pull boxes with barriers shall have a single cover plate and the barriers shall be of the same 
gauge as the pull box.   

 
H. Exposed pull boxes will not be permitted in finished spaces.  

 
I. Location of pull boxes shall be coordinated with piping, ductwork, and other  equipment so 

as to permit sufficient clearance for maintenance and access.  
 

J. Pull boxes recessed in walls or partitions shall be provided with flanged type covers.  
 

K. Outlet boxes and covers shall be of proper Code size for the number of wires and/or conduits 
passing through or terminating therein, but in no case shall any box be less than 4" square.   

 
L. Outlet boxes for switches shall be of the gang type.  

 
M. Each circuit in each pullbox shall be marked with a tag guide denoting panels to which they 

connect.  
 

N. Boxes shall be separated to prevent sound transmission.  Back-to-back boxes shall not be 
used.  

 
O. Outlet boxes shall be provided with suitable plaster rings and covers or plates.  

 
P. Unused knockout holes shall remain closed and those opened by error shall be closed with 

approved factory-made knock-out seals.  
 

Q. Outlet boxes installed in plenum ceilings shall be in accordance with applicable codes.  
 

R. Outlet boxes shall be installed true and plumb so that the covers or plates will be level and at 
uniform elevations for the types of outlets contained.   
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S. Outlet boxes for toggle switches at doorways shall be located at the strike side of the door as 
finally hung.  

 
T. Outlet box locations as indicated shall be considered to be approximate only.  Determine 

exact locations from architectural details or from field instructions and coordinate outlet box 
locations with the work of other trades.   

 
U. Install junction and pull boxes to be accessible.   

 
V. Locations of junction and pull boxes requiring access panels shall be reviewed by the 

Owner's Representative. 
 
W. Install hinged-cover enclosures and cabinets plumb.  Support at each corner at minimum. 

 
3.05 INSTALLATION OF TERMINATIONS  
 

A. Where raceways are terminated with lock nuts and bushings, align the raceway to enter 
squarely, and install the lock nuts with dished part against the box.  Where terminations 
cannot be made secure with one lock nut, use two lock nuts, one inside and one outside of 
the box.  

 
B. Where terminating in threaded hubs, screw the raceway or fitting tight into the hub so the 

end bears against the wire protection shoulder.  Where chase nipples are used, align the 
raceway so the coupling is square to the box, and tighten the chase nipple so no threads are 
exposed.  

 
C. Open ends shall be capped with approved manufactured conduit seals as soon as installed 

and kept capped until ready to pull in conductors.  
 

D. Where conductors enter a raceway, cabinet, pull box, and junction box, the conductors shall 
be protected by an insulated bushing providing a smoothly rounded surface.  

 
E. Double lock nuts shall be used at termination of rigid conduit in knock-out openings.  

 
F. Ends of conduits shall be equipped with insulating bushings for 1" and smaller, and insulated 

metallic bushings for 1-1/4" and larger.  Ends of conduit shall be temporarily capped prior to 
installation and during construction to exclude foreign material.   

 
3.06 FLEXIBLE CONNECTIONS  
 

A. Provide Flexible Metal Conduit (FMC), e.g. Greenfield, in short lengths (maximum 6 feet) 
for the connection of lighting fixtures, and any vibrating equipment in dry interior locations. 
 The flexible connections to recessed fixtures and equipment shall be sufficient slack to 
permit removal of fixture. 

 
B. Provide Liquidtight Flexible Metal Conduit (LFMC), e.g. Sealtite, in short lengths 

(maximum 6 feet) for the connection of exterior equipment, motors and equipment in damp 
or wet locations as defined in Division 26 Section “Common Work Results for Electrical”. 
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C. Grounding conductors with green colored insulation shall be extended through all flexible 
connections including fixture "whips", and fastened to terminals within the first junction 
boxes on either side of the flexible length.  

 
D. Flexible connections shall be sized per the Contract Drawings, or as required in accordance 

with Code; the more stringent requirement shall apply. 
 
3.07 PROTECTION  
 

A. Provide final protection and maintain conditions, in a manner acceptable to Manufacturer 
and Installer that ensure coatings, finishes, and cabinets are without damage or deterioration 
at the time of Substantial Completion.  
 

B. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.  
 

C. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
manufacturer.  

 
D. Steel conduit:  Conduit that shows corrosion within the guarantee period shall be replaced. 

 
3.08 CLEANING  
 

A. On completion of installation, including outlet fittings and devices, inspect exposed finish.  
Remove burrs, dirt, and construction debris and repair damaged finish, including chips, 
scratches, and abrasions.  

 
B. After conduits and accessories have been installed, and concreting operations completed, 

conduit runs shall be satisfactorily cleared of obstructions and foreign matter.  Defects which 
might damage cable upon installation shall be corrected. Where new conduits installed are 
connected to existing conduits, the entire run to the nearest box or other termination point 
shall be cleaned. 

 
 

END OF SECTION 
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SECTION 260534 – SURFACE METAL RACEWAY 
 
PART 1  GENERAL 

 
1.01 RELATED DOCUMENTS 

 
A. Drawings and General Provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.02 SCOPE 
 

A. This specification covers a surface metal raceway systems used for branch circuit wiring or 
data network, voice, video and other low-voltage wiring. The metal raceway systems shall 
consist of raceway, appropriate fittings and device boxes to complete installation per the 
Electrical Drawings. 
 

B. In finished spaces, where conduit cannot be concealed and/or routed through existing walls, 
surface metal raceway shall be used.  This applies to devices and equipment under Division 
23 (e.g. thermostats, humidistats, control wiring, etc…), Division 26 (e.g. receptacles, 
switches, branch circuit wiring, etc…), Division 27 (data/voice outlets, communications 
cabling, etc…), and Division 28 (e.g. security devices, fire alarm devices, cabling, etc…) 

 
C. The contractor shall thoroughly review the complete set of architectural drawings to 

determine existing wall types and locations. 
 

1.03 CLASSIFICATION AND USE 
 

A. Surface metal raceway is to be utilized in dry interior locations only as covered in Article 
386 of the National Electrical Code, as adopted by the National Fire Protection Association 
and as approved by the American National Standards Institute. Surface metal raceway 
systems shall be listed by Underwriters Laboratories under File Nos. E4376 Guide RJBT and 
E41751 Guide RJPR. 

 
1.04 SUBMITTALS 

 
A. Shop Drawings: Submit drawings for approval showing the complete layout of all products 

that make up the complete system for each floor prior to installation with raceway lengths, 
device type (power, voice video, data), locations and circuits identified. 
 

B. As-Built Drawings: If variations from approved shop drawings occur during the installation 
of the systems, final As-Built Drawings shall be submitted for each floor that has been 
altered. 

 
C. Submittals shall include catalog cuts of mounting devices, material sections, accessories, 

internal area descriptions, and wiring capacity charts.  Submit sample of finish colors for 
final selection and approval. 

 
PART 2 PRODUCTS 
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2.01 MANUFACTURERS 
 

A. The surface metal raceway system specified herein for branch circuit wiring or data network, 
voice, video and other low-voltage wiring shall be manufactured by The Wiremold 
Company, Hubbell, or Steel City. Systems of other manufacturers may be considered equal 
if, in the opinion, and the written approval of the Engineer, they meet all the performance 
standards specified herein. 

 
2.02 MATERIALS 

 
A. The raceway and all system components must be UL Listed. They shall be manufactured of 

steel; zinc plated, galvanized and/or finished in ivory ScuffCoat™ (a polyester topcoat over 
ivory base) and shall be suitable for field repainting to match surroundings. 
 

2.03 SINGLE-CHANNEL SURFACE METAL RACEWAY - POWER 
 

A. Description:  The raceway shall be a one-piece design with a base and cover factory 
assembled.  Nominal raceway dimensions shall be 3/4" wide by 21/32" deep, with an 
approximate cross-sectional area of 0.30 square inches.  The raceway base and cover shall 
have an approximate thickness of 0.040".  The raceway shall be available in five and ten foot 
lengths. 
 

B. Fittings:  A full complement of fittings must be available including but not limited to 
mounting clips and straps, couplings, flat, internal and external elbows, cover clips, tees, 
entrance fittings, conduit connectors and bushings.  The covers shall be painted with an 
enamel finish, ivory in color to match the raceway.  They shall overlap the raceway to hide 
uneven cuts.  All fittings shall be supplied with a base where applicable.  A transition fitting 
shall be available to adapt to other raceways. 
 

C. Device Boxes: 
 
1. Device boxes shall be available for mounting standard devices and faceplates. A 

device box shall be available in single- and multiple-gang configurations, up to six-
gang. Single-gang boxes shall allow for snap-on and fastener application.  Minimum 
depth shall be 2-1/4".   
 

2. Provide extra deep boxes (nominal 4” depth) where required to accommodate large 
devices. 

 
3. Extension boxes shall be available to adapt to existing standard flush switch and 

receptacle boxes.   
 
4. Round fixture and extension boxes shall be available to mount fixtures and other 

devices with mounting centers of 1-15/32", 1-5/8", 1-23/32", 1-27/32", 2-3/4", 3-
1/2" and 4-1/16" diameters.  Round fixture and extension boxes shall be available in 
depths ranging from 0.47" to 1.00" and in diameters of 3.00", 4.75", 5.50" and 
6.38".  
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5. All device and fixture box covers shall be painted with an enamel finish, ivory in 
color to match the raceway cover. 

 
D. Basis of Design:  Wiremold V700 Series raceway with 5700 Series device boxes. 

 
2.04 SINGLE-CHANNEL SURFACE METAL RACEWAY - COMMUNICATIONS  

 
A. Description:  The raceway shall be a two-piece design with a base and cover factory 

assembled.  Nominal raceway dimensions shall be 1-9/32" wide by 3/4" deep with an 
approximate cross sectional area of 0.80 square inches.  The raceway base and cover shall 
have an approximate thickness of 0.040" and 0.025", respectively.  The raceway shall be 
available in 5' lengths. 
 

B. Fittings:  A full complement of fittings must be available including but not limited to 
mounting clips and straps, couplings, flat, internal and external elbows, cover clips, tees, 
entrance fittings, conduit connectors and bushings.  The covers shall be painted with an 
enamel finish, ivory in color to match the raceway.  They shall overlap the raceway to hide 
uneven cuts.  All fittings shall be supplied with a base where applicable.  A transition fitting 
shall be available to adapt to other raceways. 
 

C. Device Boxes:  
 
1. Device boxes shall be available for mounting standard devices and faceplates. A 

device box shall be available in single-gang and two-gang configurations.  Minimum 
depth shall be 1-3/4". 
 

2. Provide extra deep boxes (nominal 4” depth) where required to accommodate larger 
devices, e.g. fire alarm notification devices. 
 

3. Device boxes shall function as an extension box by removal of a rectangular 
knockout in the base. 

 
4. All device and fixture box covers shall be painted with an enamel finish, ivory in 

color to match the raceway cover. 
 

D. Communication Devices and Accessories: 
 
1. The raceway manufacturer will provide a complete line of connectivity outlets and 

modular inserts for UTP/STP, Fiber Optic, Coaxial and other cabling types with face 
plates and bezels to facilitate mounting. 

 
2. A complete line of preprinted station and port identification labels, snap-in icon 

buttons as well as write-on station identification labels shall be available. 
 

E. Basis of Design:  Wiremold 2000 Series raceway with 2000 Series device boxes. 
 

PART 3 EXECUTION 
 

3.01 INSTALLATION 
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A. Prior to and during installation, refer to system layout or approval drawings containing all 

elements of the system.  Installer shall comply with detailed manufacturer's instruction sheets 
which accompany system components as well as complete system instruction sheets, 
whichever is applicable. 

 
B. Mechanical Security:   All raceway systems shall be mechanically continuous and connected 

to all electrical outlets, boxes, device mounting brackets, and cabinets, also in accordance 
with manufacturer's installation sheets. 

 
C. Electrical Security:  All metal raceway shall be electrically continuous and bonded in 

accordance with the National Electrical Code for proper grounding. 
 

D. Raceway Support:   Raceway shall be securely supported at intervals not exceeding 10 feet 
or in accordance with manufacturer's installation sheets. 

 
E. Completeness:   All raceway systems shall be installed complete, including insulating 

bushings and inserts, appropriate fittings, and mounting hardware.  All unused raceway 
openings shall be closed.  All fittings shall be furnished by the raceway manufacturer. 

 
F. Provide grounding per the National Electrical Code and Local Codes.  Maintain grounding 

continuity between raceway components to provide a continuous grounding path. 
 

G. All surface metal raceways shall be installed parallel with and perpendicular to the structure. 
 All exposed edges where field cut, shall be coated by the Contractor to prevent corrosion, 
and field-painted to match surface raceway finish. 

 
H. Field cut straight cover sections between specific device covers. 

 
I. Use flat-head screws to fasten channel to surfaces.  Mount plumb and level.  Channels shall 

be secured at least every four feet (1220mm) with two-hole straps. 
 

J. Use suitable insulating bushings and inserts at connections to outlets and corner fittings. 
 

K. Fastener Option: Use clips and straps suitable for the purpose. 
 

L. Raceway surfaces damaged during installation shall be touched up with raceway 
manufacturer's matching paint. 

 
M. Provide UL-approved expansion fittings, complete with grounding jumpers, where raceways 

cross building expansion joints. 
 

N. Allow a minimum of 6-inches (152 mm) clearance from heat sources. 
 

O. Surface raceways shall be visually seamless, without gaps between sections.  Gaps exceeding 
the width of 1/16-inch shall be corrected to reduce width of gap. 

 
P. Cut ceiling tiles tight to surface raceway, within a ¼-inch tolerance.  Ceiling tile not cut tight 

to raceway shall be replaced at Contractor's expense. 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

SURFACE METAL RACEWAY       26 0534-5 

 
Q. Provide manufacturer's touch-up paint.  Paint all screws and scratches to match surface 

raceway. 
 
3.02 REMODELING WORK 
 

A. Surface metal raceway shall only be utilized where devices and/or wiring cannot be 
concealed in existing walls, unless otherwise indicated on the Contract Documents. 

 
1. New devices installed in existing metal stud/GWB walls shall be cut in with 

conduit/wiring concealed within the wall. 
 
2. New devices installed on existing CMU walls, where devices cannot be concealed, 

shall be installed in surface-mounted device boxes as specified in this section served 
by surface metal raceway as specified in this Section. 

 
B. Exposed wiring on existing walls in finished areas, such as classrooms, offices, corridors, 

toilets, etc., shall be installed in surface metal raceways.  The exposed raceways shall be run 
in corners, beneath chalk and tackboard frames, adjacent to door trims, and in other ways to 
be as inconspicuous as possible, even when requiring additional lengths. 

 
C. All exposed raceways shall be painted to match adjacent surface(s) unless otherwise directed 

by the Architect. 
 
D. All exposed raceways shall be installed in a manner approved by the Architect/Engineer.  

 
E. The exposed runs shall not be across an open wall surface. 

 
F. Horizontal runs of raceways shall be kept to an absolute minimum.  Exposed raceway shall 

be run vertically into ceiling spaces above and below. 
 

END OF SECTION 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

 
MISCELLANEOUS RACEWAY SYSTEMS      26 0535-0 

 DIVISION 26 
SECTION 26 0535 

 MISCELLANEOUS RACEWAY SYSTEMS 
 TABLE OF CONTENTS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
1.02 SECTION INCLUDES 
1.03 DESCRIPTION OF SYSTEM 
 
PART 2 PRODUCTS 
 
2.01 CONDUIT 
2.02 SURFACE RACEWAYS 
2.03 BACKBOARDS 
2.04 OUTLET BOXES 
2.05 PULL AND JUNCTION BOXES 
2.06 COVER PLATES 
 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

 
MISCELLANEOUS RACEWAY SYSTEMS      26 0535-1 

SECTION 26 0535 
 

MISCELLANEOUS RACEWAY SYSTEMS 
 
PART 1  GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and General Provisions of the contract, including general and supplementary 
conditions of Division 01, specification sections apply to this section. 

 
1.02 SECTION INCLUDES 
 

A. Communications raceway system. 
 

B. Audio/Video raceway system. 
 

C. Security raceway system. 
 
1.03 DESCRIPTION OF SYSTEM 
 

A. Provide raceways and boxes to form empty raceway systems. 
 

B. Equipment and wiring will be installed under separate contract by Owner's Special System 
Contractors. 
 

PART 2 PRODUCTS 
 
2.01 CONDUIT:   

 
A. Minimum size 1" unless noted.  Refer to Division 26 “Raceways and Boxes”. 

 
2.02 SURFACE RACEWAYS:   

 
A. Refer to Division 26 Section, “Surface Metal Raceway”. 

 
2.03 BACKBOARDS:   

 
A. 3/4 inch (19.1 mm) weatherproof plywood, with fire retardant paint.  One 4' x 8' piece per 

location, unless otherwise shown on drawings. 
 
2.04 OUTLET BOXES:   

 
A. 4-11/16" x 2-7/8" deep (119 mm x 54 mm) square with single or two (2) gang raised cover in 

gypsum wallboard walls, or 3-1/2" (84 mm) deep single or multiple gang masonry in 
masonry walls.  Provide single or multiple gang boxes as shown on Drawings.  Refer to 
Division 26 Section, “Raceways and Boxes”. 

 
2.05 PULL AND JUNCTION BOXES:   
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A. Refer to Division 26 Section, “Raceways and Boxes”. 
 
2.06 COVER PLATES:   

 
A. To match other device plates.  Refer to Division 26 Section, “Wiring Devices”. 

 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. Provide all raceway components, as required, for complete system.  Extend conduits and/or 
surface raceways to nearest accessible ceiling space. 
 

B. Each run of conduit shall contain not more than two 90 degree bends and no run shall exceed 
100 ft. in length. Minimum radii for bends:  9-1/2" for 3/4" conduit, 10-1/2" for 1" conduit, 
and a minimum of ten times the trade size diameter bends for larger sizes. Do NOT use 
conduit fittings in lieu of bends. 

 
C. Provide bushed fittings on all conduit terminations. 

 
D. Provide pullboxes in conduit runs exceeding 100 feet (30 m) in length, and in runs with more 

than two right angle bends. Do NOT use conduit fittings in lieu of bends. 
 

E. Identify all cabinets, and pull and junction boxes as to system usage. 
 

F. Provide nylon pull cord in each conduit run. 
 

G. Provide identification tags on all conduit runs. 
 

H. Provide cover plates on all outlet boxes. 
 

I. Coordinate all work with Owner and Division 27 Contractor. 
 

J. Provide underground conduit to property line for utility service entrance.  Verify exact 
location with serving utility.  Refer to Drawings for details. 

 
 END OF SECTION 
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SECTION 26 0553 
 

ELECTRICAL IDENTIFICATION 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes electrical identification materials and devices required to comply with 
ANSI C2, NFPA 70, OSHA standards, and authorities having jurisdiction. 

 
B. This section includes labeling of all terminations and related subsystems; including, but not 

limited to, nameplates, stenciling, wire and cable markers, labeling and identification of 
cables, equipment and other products. 

 
1.03 SUBMITTALS 
 

A. Product Data:  For each electrical identification product indicated. 
 

B. Schedule of Nomenclature:  An index of electrical equipment and system components used 
in identification signs and labels.  Provide a schedule of nameplates and stenciling. 

 
1.04 QUALITY ASSURANCE 
 

A. Comply with ANSI C2. 
 

B. Comply with NFPA 70. 
 

C. Comply with ANSI A13.1 and NFPA 70 for color-coding. 
 

D. Comply with applicable EIA/TIA Standards. 
 

E. Comply with OSHA Standards. 
 
1.05 DEFINITIONS 
 

A. Emergency systems include, but are not limited to, generator circuits and systems, fire alarm 
systems, exit sign circuits, emergency lighting circuits, etc. 
 

PART 2 PRODUCTS 
 
2.01 RACEWAY AND CABLE LABELS 
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A. Comply with ANSI A13.1, Table 3, for minimum size of letters for legend and for minimum 
length of color field for each raceway and cable size. 

 
1. Color:  Black letters on orange field. 

 
2. Legend:  Indicates voltage and service. 

 
B. Adhesive Labels:  Preprinted, flexible, self-adhesive vinyl with legend, overlaminated with a 

clear, weather- and chemical-resistant coating. 
 

C. Pretensioned, Wraparound Plastic Sleeves:  Flexible, preprinted, color-coded, acrylic band 
sized to suit the diameter of the line it identifies and arranged to stay in place by 
pretensioned gripping action when placed in position. 

 
D. Colored Adhesive Tape:  Self-adhesive vinyl tape not less than 3 mils thick by 3/4 inch wide, 

in appropriate colors for system voltage and phase. 
 

E. Tape Markers:  Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted 
numbers and letters. 

 
F. Aluminum, Wraparound Marker Bands:  Bands cut from 0.014-inch- (0.4-mm-) thick 

aluminum sheet, with stamped or embossed legend, and fitted with slots or ears for 
permanently securing around wire or cable jacket or around groups of conductors. 

 
G. Plasticized Card-Stock Tags:  Vinyl cloth with preprinted and field-printed legends.  Orange 

background, unless otherwise indicated, with eyelet for fastener. 
 

H. Aluminum-Faced, Card-Stock Tags:  Weather-resistant, 18-point minimum card stock faced 
on both sides with embossable aluminum sheet, 0.002 inch (0.05 mm) thick, laminated with 
moisture-resistant acrylic adhesive, punched for fasteners, and preprinted with legends to suit 
each application. 

 
2.02 WIRING DEVICE FACEPLATE LABELS 

 
A. Adhesive Labels:   

 
1. Thermal transfer printable, clear polyester material with glossy finish, 1/2" high, 

width as required.  Printed lettering shall be 1/4" high black text. 
 

2. Labels shall be backed with permanent acrylic adhesive and shall exhibit good 
adhesion to many metal and other types of surfaces, including textured surfaces and 
low surface energy plastics.   
 

3. Labels shall be resistant to humidity, temperature and UV light. 
 

4. Labels shall meet requirements of UL 969 Labeling and Marking Standard and shall 
be RoHS compliant. 

 
5. Provide Brady B-432 Series, or approved equal by acceptable manufacturer. 
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B. Factory Labeled Faceplates: 

 
1. Faceplates for devices on emergency and standby circuits shall be factory-engraved 

to read “EMERGENCY”.   Lettering shall be 1/4" high and filled with red paint. 
 

2.03 NAMEPLATES AND SIGNS 
 

A. Safety Signs: Comply with 29 CFR, Chapter XVII, Part 1910.45. 
 
B. General Nameplate Requirements: 

 
1. Use colors prescribed by ANSI A13.1, NFPA 70 and as follows: 

 
a. Normal Power System: White lettering on black background. 
b. Emergency Power System: White lettering on red background, unless 

otherwise required by the Authority Having Jurisdiction (AHJ). 
 

2. Backed with adhesive material formulated for the type of surface, intended use and 
installed location. 

 
C. Nameplates for Dry, Interior Locations: 

 
1. Engraving stock, melamine 3-layer plastic laminate. 

 
2. Minimum 1/16-inch (1.6-mm) thick for signs up to 20 sq. inches (129 sq. cm) 

 
3. Minimum 1/8-inch (3.2-mm) thick for signs larger than 20 sq. inches. 

 
D. Nameplates for Damp/Wet Interior and Exterior Locations: 

 
1. Weather-resistant, non-fading, pre-printed, cellulose-acetate butyrate. 

 
2. Minimum 1/8-inch thick with 0.0396-inch (1-mm) galvanized steel backing. 

 
E. Refer to Contract Drawings for typical nameplate details. 
 
F. Refer to Paragraph "Equipment Identification Labels" under Part 3 of this Section for 

installation requirements. 
 

2.04 MISCELLANEOUS IDENTIFICATION PRODUCTS 
 

A. Cable Ties:  Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable 
ties. 

 
1. Minimum Width:  3/16 inch (5 mm). 

 
2. Tensile Strength:  50 lb (22.3 kg) minimum. 
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3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
 

4. Color:  According to color-coding. 
 

B. Paint:  Formulated for the type of surface and intended use. 
 

1. Primer for Galvanized Metal:  Single-component acrylic formulated for galvanized 
surfaces. 

 
2. Primer for Concrete Masonry Units:  Heavy-duty-resin block filler. 

 
3. Primer for Concrete:  Clear, alkali-resistant, binder-type sealer. 

 
4. Enamel:  Silicone-alkyd or alkyd urethane as recommended by primer manufacturer. 

 
PART 3         EXECUTION 
 
3.01 INSTALLATION 
 

A. General: 
 

1. Where mixed voltages are used in one building (e.g., 480 volts, 208 volts), each 
piece of equipment, including but not limited to, panelboard(s), transformer(s), 
safety switches, outlet/pull/junction boxes, etc., on each system must be labeled for 
voltage in addition to other requirements listed herein. 

 
2. All branch circuit panelboards must be identified with the same designation used in 

the circuit directory in the source serving the same. 
 

3. Before attaching labels, clean all surfaces with the label manufacturer's 
recommended cleaning agent. 

 
4. Install all labels firmly, as recommended by the label manufacturer. 

 
5. Labels attached to wiring device faceplates and electrical equipment shall be 

installed plumb and neatly on all equipment. 
 

6. Install nameplates parallel to equipment lines. 
 

7. Secure nameplates to equipment fronts unless otherwise noted.   
 

8. Secure nameplate to inside of recessed panelboards in finished locations. 
 

9. Embossed tape will not be permitted for any application. 
 

10. Stenciling is prohibited. 
 

11. Labels: All labels shall be permanent and be machine-generated.  NO 
HANDWRITTEN OR NON-PERMANENT LABELS SHALL BE ALLOWED. 
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12. Label size shall be appropriate for the cable size(s), and wiring device faceplate 

layout.  All labels to be used shall be self-laminating, white/transparent vinyl and be 
wrapped around the cable.  Flag type labels are not allowed.  The labels shall be of 
adequate size to accommodate the circumference of the cable being labeled and 
properly self-laminated over the full extent of the printed area of the label. 

 
B. Panelboard Circuit Directories:   

 
1. Panelboards shall be equipped with equipment nameplates as specified in paragraph 

“Equipment Identifications Labels” in this Section. 
 

2. Panelboards shall have accurate typed circuit directories indicating exactly what 
each branch circuit serves. 

 
3. The Contractor shall provide up to date circuit directories in new and existing 

panelboards, indicating all deletions and additions, and to note the date of all 
changes on the directory. 

 
4. The circuit directories shall reflect the actual room numbers.  Directories indicating 

the reference room numbers on the contract drawings or in the panelboard schedule 
shall not be acceptable. 

 
5. If at anytime after occupancy the circuit directories are found to be incorrect due to 

negligence by the installer, then the Contractor shall trace out circuits, and correct 
the directories at no additional cost to the Owner. 

 
C. Miscellaneous Identification: 

 
1. Individual circuit breakers, in distribution panelboards and switchboards: 1/4-inch 

text (6 mm); identify circuit and load served, including location. 
 

2. Individual circuit breakers, enclosed switches, and motor starters: 1/4-inch text (6 
mm); identify load served, circuit and voltage. 

 
3. Junction boxes: 1/4-inch text (13 mm); identify load served, circuit and voltage. 

 
D. Identification Materials and Devices:  Install at locations for most convenient viewing 

without interference with operation and maintenance of equipment. 
 

E. Lettering, Colors, and Graphics:  Coordinate names, abbreviations, colors, and other 
designations with corresponding designations in the Contract Documents or with those 
required by codes and standards.  Use consistent designations throughout Project. 

 
F. Sequence of Work:  If identification is applied to surfaces that require finish, install 

identification after completing finish work. 
 

G. Self-Adhesive Identification Products:  Clean surfaces before applying. 
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H. Install painted identification according to manufacturer's written instructions and as follows: 
 

1. Clean surfaces of dust, loose material, and oily films before painting. 
 

2. Prime surfaces using type of primer specified for surface. 
 

3. Apply one intermediate and one finish coat of enamel. 
 

I. Color Code Banding and Painting of  Raceways, Boxes, and Cables:   
 

1. Color coding of conduit and boxes shall not apply in finished spaces.  In finished 
spaces, paint exposed boxes and conduits to match adjacent surfaces, unless 
otherwise directed by Architect. 
 

2. Band all exposed and concealed accessible raceways, pull boxes, and junction boxes 
of the systems listed below: 

 
a. Bands:  Pre-tensioned, wraparound plastic sleeves; colored adhesive tape; or 

a combination of both.  Make each color band 2 inches (51 mm) wide, 
completely encircling conduit, and place adjacent bands of two-color 
markings in contact, side by side. 

b. Band Locations:  At changes in direction, at penetrations of walls and 
floors, at 50-foot (15-m) maximum intervals in straight runs, and at 25-foot 
(7.6-m) maximum intervals in congested areas. 

c. Junction boxes, pull boxes, and their covers shall be distinctively painted to 
identify their service. 

d. Apply the following colors to the systems listed below: 
 

1) Fire Alarm System:  Red. 
 

J. Caution Labels for Boxes and Enclosures:  Install pressure-sensitive, self-adhesive labels 
identifying system voltage with black letters on orange background.  Install on exterior of 
door or cover.  Install label on inside face of door or cover in finished spaces. 

 
K. Circuit Identification Labels on Boxes:  Install labels externally. 

 
1. Exposed Boxes:  Pressure-sensitive, self-adhesive plastic label on cover. 

 
2. Concealed Boxes:  Plasticized card-stock tags. 

 
3. Labeling Legend:  Permanent, waterproof listing of panel and circuit number or 

equivalent. 
 

L. Secondary Service, Feeder, and Branch-Circuit Conductors:  Color-code throughout the 
secondary electrical system.  Refer to Division 26 Section “Conductors and Cables” for 
additional requirements. 

 
M. Power-Circuit and Control Wire Identification:  Metal tags or aluminum, wraparound marker 

bands for each conductor, cables, feeders, and power circuits in vaults, panelboard gutters, 
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outlet boxes, junction boxes, pullboxes, switchboard rooms, and at load connections.  
Identify with branch circuit or feeder number for power and lighting circuits and with control 
wire number as indicated on equipment manufacturer's shop drawings for control wiring. 

 
1. Legend:  1/4-inch- (6.4-mm-) steel letter and number stamping or embossing with 

legend corresponding to indicated circuit designations. 
 

2. Tag Fasteners:  Nylon cable ties. 
 

3. Band Fasteners:  Integral ears. 
 

N. Apply identification to conductors as follows: 
 

1. Conductors to be Extended in the Future:  Indicate source and circuit numbers. 
 

2. Multiple Power or Lighting Circuits in the Same Enclosure:  Identify each conductor 
with source, voltage, circuit number, and phase.  Use color-coding to identify 
circuits' voltage and phase. 

 
3. Multiple Control and Communication Circuits in the Same Enclosure:  Identify each 

conductor by its system and circuit designation.  Use a consistent system of tags, 
color-coding, or cable marking tape. 

 
O. Apply warning, caution, and instruction signs as follows: 

 
1. Warnings, Cautions, and Instructions:  Install to ensure safe operation and 

maintenance of electrical systems and of items to which they connect.  Install 
engraved plastic-laminated instruction signs with approved legend where 
instructions are needed for system or equipment operation.  Install metal-backed 
butyrate signs for outdoor items. 

 
2. Emergency Operation:  Install engraved laminated signs with white legend on red 

background with minimum 3/8-inch- (9-mm-) high lettering for emergency 
instructions on power transfer, and other emergency operations. 

 
P. Equipment Identification Labels:  Install on each unit of equipment, including central or 

master unit of each system.  This includes power, lighting, communication, signal, and alarm 
systems, unless units are specified with their own self-explanatory identification.  Unless 
otherwise noted, labels/nameplates shall identify equipment designation(s), voltage rating, 
and source (including source locations).  Labels for disconnect switches, motor starters, 
etc…, shall indicate the designation of the load served as the “equipment designation”.  In 
general, labels requiring one or two lines of text shall be 1-1/2 inches high.  Labels requiring 
three lines of text shall be 2 inches high.  The first line of text, which shall indicate 
equipment designation/load served, shall utilize ½ inch high lettering.  Remaining lines of 
text, which shall indicate voltage ratings and source information shall utilize ¼ inch high 
lettering.  Refer to the Drawings for nameplate examples.  Apply labels to each unit of the 
following categories of equipment: 

 
1. Panelboards. 
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2. Transformers. 

 
3. Disconnect Switches. 

 
4. Enclosed Circuit Breakers. 

 
5. Motor Controllers. 

 
6. Electrical Cabinets and Enclosures. 

 
7. Access Doors and Panels for Concealed Electrical Items. 

 
Q. Conduits Containing Electrical Feeders: 

 
1. All conduits containing electrical feeders shall be identified with W.H. Brady B-500 

vinyl cloth pipe markers or equivalent.  Systems shall be identified as follows: 
 

a. Labels shall be applied whenever a conduit enters or leaves a switchboard, 
panelboard, or a junction or pull box, and at each side of penetrations of 
walls or floors. 

b. Apply Y-35 series individual numbers and letters to indicate feeder number 
followed by feeder voltage. 

c. At each end of the above series of markers provide a pipe banding tape 
around the conduit.  Refer to paragraph “Color Code Banding and Painting 
of Raceways, Boxes, and Cables”  in part 3 of this Section for banding 
requirements. 

 
R. Fire Alarm: Junction box covers shall be painted red, except in finished spaces where they 

shall be painted to match adjacent surfaces.  Box covers shall have a type written label to 
read “Fire Alarm” in accordance with requirements of NFPA 72.   

 
S. Provide NEC, ANSI, and OSHA-approved DANGER - HIGH VOLTAGE warning signs on 

all doors of dedicated electrical rooms or closets. Where doors are located in finished areas, 
locate sign on the inside of the door.  Coordinate mounting requirements with the Engineer.  
Minimum sign dimension shall be 15-inch x 11-inch. 

 
T. Surfaces shall be cleaned and painted, if specified, before applying markings. 

 
U. Place markings so that they are visible from the floor. 

 
V. Protect finished identification to ensure that markings are clear and legible when project is 

turned over to the Owner. 
 
 

END OF SECTION  
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SECTION 26 0573 
 

ELECTRICAL SYSTEMS ANALYSIS 
 
PART 1   GENERAL 

1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SCOPE 

 
A. An Engineering Analysis and Coordination Study shall be performed on and include all 

portions of the electrical distribution system.  The analysis shall include a short-circuit 
analysis with protective device evaluation, a protective device coordination study, time-
current analysis of each protective device, and equipment evaluation study. 

 
B. The contractor shall furnish an Arc Flash Hazard Analysis Study per the requirements set 

forth in the current version of NFPA 70E – Standard for Electrical Safety in the 
Workplace.  The arc flash hazard analysis shall be performed according to the IEEE 
Standard 1584-2002, the IEEE Guide for Performing Arc-Flash Calculations. 

 
C. The analysis shall begin at the existing overcurrent protective device ahead of the 

existing pad-mounted transformer, to the existing 480/277V main distribution panelboard 
(MDP) and continue through the 480/277V and 208/120V distribution systems to the new 
branch panelboards, including dry-type transformers. 

 
1.03 REFERENCES 
 

A. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 
 
1. IEEE 141 – Recommended Practice for Electric Power Distribution and 

Coordination of Industrial and Commercial Power Systems. 
 
2. IEEE 242 – Recommended Practice for Protection and Coordination of Industrial 

and Commercial Power Systems. 
 
3. IEEE 399 – Recommended Practice for Industrial and Commercial Power 

System Analysis. 
 
4. IEEE 241 – Recommended Practice for Electric Power Systems in Commercial 

Buildings. 
 
5. IEEE 1015 – Recommended Practice for Applying Low-Voltage Circuit 

Breakers Used in Industrial and Commercial Power Systems. 
 
6. IEEE 1584 – Guide for Performing Arc-Flash Hazard Calculations. 
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B. American National Standards Institute (ANSI): 
 
1. ANSI C57.12.00 – Standard General Requirements for Liquid-Immersed 

Distribution, Power, and Regulating Transformers. 
 
2. ANSI C37.13 – Standard for Low Voltage AC Power Circuit Breakers Used in 

Enclosures. 
 
3. ANSI C37.010 – Standard Application Guide for AC High Voltage Power 

Circuit Breakers Rated on a Symmetrical Current Basis. 
 
4. ANSI C37.41 – Standard Design Tests for High Voltage Fuses, Distribution 

Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches and 
Accessories. 

 
C. The National Fire Protection Association (NFPA) 

 
1. NFPA 70 – National Electrical Code, latest edition. 
 
2. NFPA 70E – Standard for Electrical Safety in the Workplace. 

 
1.04 SUBMITTALS 

 
A. The studies shall be submitted to the Engineer prior to receiving final approval of the 

distribution equipment shop drawings and/or prior to release of equipment drawings for 
manufacturing.  If formal completion of the study may cause delays in equipment 
shipments, approval from the Engineer may be obtained for a preliminary submittal of 
data to ensure that the selection of device ratings and characteristics will be satisfactory 
to properly select the distribution equipment.  The formal study will be provided to verify 
preliminary findings. 

 
B. The results of the short-circuit, protective device coordination and arc flash hazard 

analysis studies shall be summarized in a final report.  A minimum of five (5) bound 
copies of the complete final report shall be submitted.  Electronic PDF copies of the 
report shall be provided upon request. 

 
C. The report shall include the following sections: 

 
1. Executive Summary including Introduction, Scope of Work and Results/ 

Recommendations. 
 
2. Short-Circuit Methodology Analysis Results and Recommendations. 
 
3. Short-Circuit Device Evaluation Table  
 
4. Protective Device Coordination Methodology Analysis Results and 

Recommendations. 
 
5. Protective Device Settings Table 
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6. Time-Current Coordination Graphs and Recommendations 
 
7. Arc Flash Hazard Methodology Analysis Results and Recommendations 

including the details of the incident energy and flash protection boundary 
calculations, along with Arc Flash boundary distances, working distances, 
Incident Energy levels and Personal Protection Equipment levels. 

 
8. Arc Flash Labeling section showing types of labels to be provided.  Section will 

contain descriptive information as well as typical label images. 
 
9. One-line system diagram that shall be  computer generated and will clearly 

identify individual equipment buses, bus numbers used in the short circuit 
analysis, cable and bus connections between the equipment, calculated maximum 
short-circuit current at each bus location, device numbers used in the time-current 
coordination analysis, and other information pertinent to the computer analysis. 

 
D. Qualification data for firms and persons specified in “Quality Assurance” Article to 

demonstrate their capabilities and experience.  Include list of completed projects with 
project names, addresses, names of Engineer and Owner, and other information specified. 

 
1.05 QUALITY ASSURANCE 

 
A. The short-circuit, protective device coordination and arc flash hazard analysis studies 

shall be conducted under the responsible charge and approval of a Registered State of 
Delaware Professional Electrical Engineer skilled in performing and interpreting the 
power system studies.  Report shall be signed and sealed by the Engineer. 

 
B. The Registered Professional Electrical Engineer shall have a minimum of five (5) years 

of experience in performing power system studies. 
 

C. The approved engineering firm shall demonstrate experience with Arc Flash Hazard 
Analysis by submitting names of at least ten actual arc flash hazard analyses it has 
performed in the past year.  

 
D. Engineering Analysis and Coordination Study shall be performed by one of the 

following, or an approved and qualified equal. 
 
1. Cable Testing Services, Inc. 

1212 Calvert Road 
North East, MD 21901 
Telephone: 302-369-5420 
Toll-Free: 1-800-824-1600 
Fax: 302-369-5515 
Contact: Charles Emery, P.E. 

 
2. AB Engineering LLC 

303 Dressage Court 
West Chester, PA 19382 
Telephone: 610-765-1290 
Contact: Alton Baum, P.E. 
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3. Potomac Testing, Inc. 

1610 Professional Blvd, Suite A 
Crofton, MD 21114 
Telephone: 301-352-1930 
Toll-Free: 1-800-331-2022 
Contact:  Paul Gill, P.E. 

 
4. Coordinated Power Engineering, Inc. 

1340-G Charwood Road 
Hanover, MD 21076 
Telephone: 410-694-9494 
Fax: 410-694-0085 
Contact: Carl E. Rager, P.E. 

 
5. Keystone Engineering Group, Inc. 

590 East Lancaster Avenue, Suite 200 
Frazer, PA 19355 
Telephone:  610-407-4100 
Fax:  610-407-4101 
Contact:  Philip M. Gonski, P.E. 
 

6. IETC 
5410 Mt. Pigsah Road 
York, PA 17406 
Telephone: 717-252-4730 
Fax: 717-252-4793 
Contact:  William N. Luddy, P.E. 
 

PART 2   PRODUCTS 
 

2.01 STUDIES 
 

A. The contractor shall furnish an Arc Flash Hazard Analysis Study per NFPA 70E – 
Standard for Electrical Safety in the Workplace, reference Article 130.3 and Annex D.  
This study shall also include short-circuit and protective device coordination studies. 

 
2.02 DATA 

 
A. Contractor shall furnish all data as required for the power system studies.  The Engineer 

performing the short-circuit, protective device coordination and arc flash hazard analysis 
studies shall furnish the Contractor with a listing or required data immediately after 
award of the contract.  The Contractor shall expedite collection of the data to assure 
completion of the studies as required for final approval of the distribution equipment 
shop drawings and/or prior to the release of the equipment for manufacturing. 

 
B. Source combination may include present and future motors. 

 
C. Load data utilized may include existing and proposed loads obtained from Contract 

Documents provided by Owner, or Contractor. 
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D. If applicable, include fault contribution of existing motors in the study.  The contractor 

shall obtain required existing equipment data, if necessary, to satisfy the study 
requirements. 

 
2.03 SHORT-CIRCUIT ANALYSIS 

 
A. Transformer design impedances shall be used when test impedances are not available. 

 
B. Provide the following: 

 
1. Calculation methods and assumptions 
 
2. Selected base per unit quantities. 
 
3. One-line diagram of the system being evaluated that clearly identifies individual 

equipment buses, bus numbers used in the short-circuit analysis, cable and bus 
connections between the equipment, calculated maximum short-circuit current at 
each bus location and other information pertinent to the computer analysis. 

 
4. The study shall include input circuit data including electric utility system 

characteristics, source impedance data, conductor lengths, number of conductors 
per phase, conductor impedance values, insulation types, transformer impedances 
and X/R ratios, motor contributions, and other circuit information as related to 
the short-circuit calculations. 

 
5. Tabulations of calculated quantities including short-circuit currents, X/R ratios, 

equipment short circuit interrupting or withstand current ratings and notes 
regarding adequacy or inadequacy of the equipment rating. 

 
6. Results, conclusions, and recommendations.  A comprehensive discussion 

selection evaluating the adequacy or inadequacy of the equipment must be 
provided and include recommendations as appropriate for improvements to the 
system. 

 
C. For solidly-grounded systems, provide a bolted line-to-ground fault current study for 

applicable buses as determined by the engineer performing the study. 
 

D. Protective Device Evaluation: 
 
1. Evaluate equipment and protective devices and compare to short circuit ratings. 
 
2. Adequacy of switchgear, motor control centers, and panelboard bus bars to 

withstand short-circuit stresses. 
 
3. Contractor shall notify Engineer in writing, of any circuit protective devices 

improperly rated for the calculated available fault current. 
 

2.04 PROTECTIVE DEVICE TIME-CURRENT COORDINATION ANALYSIS 
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A. Protective device coordination time-current curves (TCC) shall be displayed on log-log 
scale graphs. 

 
B. Include on each TCC graph, a complete title with descriptive device names. 

 
C. Terminate device characteristic curves at a point reflecting maximum symmetrical or 

asymmetrical fault current to which the device is exposed. 
 

D. Identify the device associated with each curve by manufacturer type, function, and, if 
applicable, tap, time delay, and instantaneous settings recommended. 

 
E. Plot the following characteristics on the TCC graphs, where applicable. 

 
1. Electric utility’s overcurrent protective device 
 
2. Medium voltage equipment overcurrent relays 
 
3. Medium and low voltage fuses including manufacturer’s minimum emtl, total 

clearing, tolerance, and damage bands. 
 
4. Low-voltage equipment circuit breaker trip devices, including manufacturer’s 

tolerance bands 
 
5. Transformer full load current, magnetizing inrush current, and ANSI through 

fault protection curves. 
 
6. Medium voltage conductor damage curves. 
 
7. Ground fault protective devices, as applicable. 
 
8. Pertinent motor starting characteristics and motor damage points, where 

applicable. 
 
9. The largest feeder circuit breaker in each applicable panelboard. 

 
F. Provide adequate time margins between device characteristics such that selective 

operation is provided, while providing proper protection. 
 

G. Provide the following: 
 
1. A one-line diagram shall be provided which clearly identifies individual 

equipment buses, bus numbers, device identification numbers and the maximum 
available short-circuit current at each bus when known. 

 
2. A sufficient number of log-log plots shall be provided to indicate the degree of 

system protection and coordination by displaying the time-current characteristics 
of series connected overcurrent devices and other pertinent system parameters. 

 
3. Computer printouts shall accompany the log-log plots and will contain 

descriptions for each of the devices shown, settings of the adjustable devicse, and 
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device identification numbers to aid in locating the devices on the log-log plots 
and the system one-line diagram. 

 
4. The study shall include a separate, tabular printout containing the recommended 

settings of all adjustable overcurrent protective devices, the equipment 
designation where the devices is located, and the device number corresponding to 
the device on the system one-line diagram 

 
5. A discussion section which evaluates the degree of system protection and service 

continuity with overcurrent devices, along with recommendations as required for 
addressing system protection or device coordination deficiencies. 

 
6. Contractor shall notify Engineer in writing of any significant deficiencies in 

protection and /or coordination.  Provide recommendations for improvements. 
 

2.05 ARC FLASH HAZARD ANALYSIS 
 

A. The arc flash hazard analysis shall be performed according to the IEEE 1584 equations 
that are presented in NFPA 70E-2009, Annex D.  The arc flash hazard analysis shall be 
performed in conjunction with the short-circuit analysis (Section 2.03) and the protective 
device time-current coordination analysis (Section 2.04). 

 
B. The flash protection boundary and the incident energy shall be calculated at all locations 

in the electrical distribution system (distribution panelboard, branch panelboards) where 
work could be performed on energized parts. 

 
C. Working distances shall be based on IEEE 1584.  The calculated arc flash protection 

boundary shall be determined using those working distances. 
 

D. When appropriate, the short circuit calculations and the clearing times of the phase 
overcurrent devices will be retrieved from the short-circuit and coordination study model.  
Ground overcurrent relays should not be taken into consideration when determining the 
clearing time when performing incident energy calculations. 

 
E. The short-circuit calculations and the corresponding incident energy calculations for 

multiple system scenarios must be compared and the greatest incident energy must be 
uniquely reported for each equipment location in a single table. Calculations must be 
performed to represent the maximum and minimum contributions of fault current 
magnitude for normal and emergency operating conditions.  The minimum calculation 
will assume that the utility contribution is at a minimum.  Conversely, the maximum 
calculation will assume a maximum contribution from the utility.  Calculations shall take 
into consideration the parallel operation of synchronous generators with the electric 
utility, where applicable as well as any stand-by generator applications. 

 
F. The Arc-Flash Hazard Analysis shall be performed utilizing mutually agreed upon 

facility operational conditions, and the final report shall describe, when applicable, how 
these conditions differ from worst-case bolted fault conditions. 

 
G. The incident energy calculations must consider the accumulation of energy over time 

when performing arc flash calculations on buses with multiple sources.  Iterative 
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calculations must take into account the changing current contributions, as the sources are 
interrupted or decremented with time.  Fault contribution from motors should be 
decremented as follows: 
 
1. Fault contribution from induction motors should not be considered beyond 5 

cycles. 
 

H. For each piece of ANSI rated equipment with an enclosed main device, two calculations 
shall be made.  A calculation shall be made for the main cubicle, sides or rear; and shall 
be based on a device located upstream of the equipment to clear the arcing fault.  A 
second calculation shall be made for the front cubicles and shall be based on the 
equipment’s main device to clear the arcing fault.  For all other non-ANSI rated 
equipment, only one calculation shall be required and it shall be based on a device 
located upstream of the equipment to clear the arcing fault. 

 
I. When performing incident energy calculations on the line side of a main breaker (as 

required per above), the line side and load side contributions must be included in the fault 
calculation. 

 
J. Mis-coordination should be check amongst all devices within the branch containing the 

immediate protective device upstream of the calculation location and the calculation 
should utilize the fastest device to compute the incident energy for the corresponding 
location. 

 
K. Arc Flash calculations shall be based on actual overcurrent protective device clearing 

time.  A maximum clearing time of 2 seconds will be used based on IEEE 1584-2002 
section B.1.2. Where it is not physically possible to move outside of the flash protection 
boundary in less than 2 seconds during an arc flash event, a maximum clearing time 
based on the specific location shall be utilized. 

 
L. Provide the following: 

 
1. Results of the Arc-Flash Hazard Analysis shall be submitted to tabular form, and 

shall include device or bus name, bolted fault and arcing fault current levels, 
flash protection boundary distances, working distances, personal protective 
equipment classes and AFIE (Arc Flash Incident Energy) levels. 

 
2. The Arc Flash Hazard Analysis shall report incident energy values based on 

recommended device setting for equipment within the scope of the study. 
 
3. The Arc-Flash Hazard Analysis may include recommendations to reduce AFIE 

levels and  enhance worker safety. 
 

PART 3   EXECUTION 
 

3.01 FIELD ADJUSTMENT 
 

A. Contractor shall adjust relay and protective device settings according to the 
recommended setting table provided by the coordination study. 
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B. Contractor shall make minor modifications to equipment as required to accomplish 
conformance with short circuit and protective device coordination studies. 
 

C. Contractor shall notify Engineer in writing of any required major equipment 
modifications. 

 
3.02 ARC FLASH HAZARD LABELS 

 
A. Contractor shall provide a 4.0 in. x 4.0 in. Brady thermal transfer type label of high 

adhesion polyester for each work location analyzed. 
 

B. The labels shall be designed according to the following standards: 
 

1. UL969 – Standard for Marking and Labeling Systems 
 

2. ANSI Z535.4 – Product Safety Signs and Labels 
 

3. NFPA 70 (National Electrical Code) – Article 110.16 
 

C. The labels shall include the following information: 
 

1. System Voltage 
 

2. Flash Protection boundary 
 

3. Personal Protective Equipment category 
 

4. Arc Flash Incident energy value (cal/cm2) 
 

5. Limited, restricted, and prohibited Approach Boundaries 
 

6. Study report number and issue date 
 

D. Labels shall be printed by a thermal transfer type printer, with no field markings. 
 

E. Arc flash labels shall be provided for equipment as identified in the study and the 
respective equipment access areas per the following: 

 
1. Floor Standing Equipment – Labels shall be provided on the front of each 

individual section.  Equipment requiring rear and/or side access shall have labels 
provided on each individual section access area.  Equipment line-ups containing 
sections with multiple incident energy and flash protection boundaries shall be 
labeled as identified in the Arc Flash Analysis table. 
 

2. Wall Mounted Equipment – Labels shall be provided on the front cover of a 
nearby adjacent surface, depending upon equipment configuration. 

 
3. General Use Safety labels shall be installed on equipment in coordination with 

the Arc Flash labels.  The General Use Safety labels shall warn of general 
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electrical hazards associated with shock, arc flash, and explosions, and instruct 
workers to turn off power prior to work. 

 
F. Labels shall be field installed by Contractor. 
 

3.03 ARC FLASH HAZARD TRAINING 
 

A. The vendor supplying the Arc Flash Hazard Analysis shall train the Owner’s qualified 
electrical personnel of the potential arc flash hazards associated with working on 
energized equipment (minimum of 4 hours).   
 

3.04 AVAILABLE FAULT CURRENT LABELS 
 

A. Contractor shall provide a 4.0 in. x 4.0 in. Brady thermal transfer type label of high 
adhesion polyester for each piece of service equipment as defined in the National 
Electrical Code. 
 

B. The labels shall be designed according to the following standards: 
 

1. UL969 – Standard for Marking and Labeling Systems 
 

2. ANSI Z535.4 – Product Safety Signs and Labels 
 

3. NFPA 70 (National Electrical Code) – Article 110.24. 
 

C. The labels shall include the following information: 
 

1. Line 1 – “Maximum Available Fault Current” 
 

2. Line 2 – “_________ Amperes”; Contractor shall field mark maximum available 
fault current available at the line terminals of the equipment. 

 
3. Line 3 – Date of Installation 
 

D. Labels shall be printed by a thermal transfer type printer. 
 

E. Labels shall be field-installed by the Contractor. 
 

 
END OF SECTION  
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SECTION 26 0926 

 
OCCUPANCY SENSORS 

 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections apply to this Section. 
 

B. Division 26 Section, “Wiring Devices” for wallbox occupancy sensor switches. 
 

1.02 SUMMARY 
 

A. Work to include all labor materials, tools, appliances, control hardware, sensor, wire, 
junction boxes and equipment necessary for and incidental to the delivery, installation and 
furnishing of a completely operational occupancy sensor lighting control system, as 
described herein. 

 
B. Examine all general specification provisions and drawings for related electrical work 

required as work under Division 26. 
 

C. Coordinate all work described in this section with all other applicable plans and 
specifications, including but not limited to wiring, conduit and fixtures. 

 
1.03 QUALITY ASSURANCE 
 

A. Products supplied shall be from a manufacturer that has been continuously involved in the 
manufacturing of occupancy sensors for a minimum of five (5) years. 

 
B. All components shall be UL listed, offer a five (5) year warranty and meet all state and local 

applicable code requirements. 
 
C. All components shall comply with NEMA WD 7-2011, “Occupancy Motion Sensors 

Standard”.  Components that have not been tested in compliance with NEMA WD 7-2011 
shall not be acceptable. 

 
1.04 SYSTEM DESCRIPTION 
 

A. The objective of this section is to ensure the proper installation of the occupancy sensor 
based lighting control system so that lighting is turned off automatically after reasonable 
time delay when a room or area is vacated by the last person to occupy said room or area. 

 
B. The occupancy sensor based lighting control shall accommodate all conditions of space 

utilization and all irregular work hours and habits. 
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C. Warrant all equipment furnished in accordance to this specification to be undamaged, free of 
defects in materials and workmanship, and in conformance with the specifications.  The 
suppliers' obligation shall include repair or replacement and testing, without charge to the 
Owner, all or any parts of equipment which are found to be damaged, defective or non-
conforming and returned to the supplier.  The warranty shall commence upon the Owner's 
acceptance of the project.  Warranty on labor shall be for a minimum period of two (2) years. 

 
1.05 SUBMITTALS 
 

A. Manufacturer shall substantiate conformance to this specification by supplying the necessary 
documents, performance data and wiring diagrams.  Any deviations to this specification must 
be clearly stated by letter and submitted. 

 
B. Submit a lighting plan clearly marked by manufacturer showing proper product, location and 

orientation of each sensor.  Submit Shop Drawings indicating wiring diagrams, showing 
interface with branch circuit wiring. 

 
C. Wall-box occupancy sensor switches specified under Division 26 Section “Wiring Devices” 

shall be included on aforementioned lighting plan. 
 

D. Submit any interconnection diagrams per major subsystem showing proper wiring. 
 

E. Submit standard catalog literature which includes performance specifications indicating 
compliance to the specification.  Provide product data showing dimensions and ratings of 
components. 

 
1.06 SYSTEM OPERATION 

 
A. Make all proper adjustments to ensure Owner's satisfaction with the occupancy sensor based 

lighting control system. 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 

 
A. Available manufacturers:  Subject to compliance with requirements provide products by one 

of the following: 
 
1. Cooper 

 
2. Hubbell 

 
3. Leviton 

 
4. Lutron Electronics, Inc. 

 
5. Sensor Switch 

 
6. Watt Stopper 
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2.02 GENERAL REQUIREMENTS 
 

A. Product numbers for Watt Stopper are as follows:   
 

1. Ceiling-mounted Sensors: 
 

a. Corridors:  WT-2255 (white) 
b. Other  Spaces:  DT-300 (white)  

 
2. Wall and corner-mounted Sensors: DT-200 (white) with wire guards as indicated on 

drawings. 
 

3. Power Pack Modules: BZ-150 (dual voltage). 
 

B. Sensors shall be dual-technology type using a combination of passive-infrared and 
ultrasonic detection method to distinguish between occupied and unoccupied conditions 
for area covered. 

 
C. Sensors shall feature built-in light level sensing for field-adjustable ambient light override. 

 
D. All sensors shall be capable of operating normally with any electronic ballast and PL lamp 

systems. 
 

E. Coverage of sensors shall remain constant after sensitivity control has been set.  No 
automatic reduction shall occur in coverage due to the cycling of air conditioner or heating 
fans. 

 
F. All sensors shall have readily accessible, user adjustable controls for time delay and 

sensitivity.  Controls shall be recessed to limit tampering. 
 

G. In the event of failure, a bypass manual override on shall be provided on each sensor.  When 
bypass is utilized, lighting shall remain on constantly or control shall divert to a wall switch 
until sensor is replaced.  This control shall be recessed to prevent tampering. 

 
H. Ultrasonic operating frequency shall be crystal controlled to within plus or minus 0.005 

percent tolerance to assure reliable performance and eliminate sensor cross-talk.  Sensors 
using multiple frequencies are not acceptable. 

 
I. All sensors shall provide a method of indication to verify that motion is being detected 

during testing and that the unit is working. 
 

J. All sensors shall have no leakage current to load, in manual or in Auto/Off Mode, for safety 
purposes and shall have voltage drop protection. 

 
K. All sensors shall have UL rated, 94V-0 plastic enclosures. 

 
2.03 CIRCUIT CONTROL HARDWARE: 
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A. Power Pack Modules - for ease of mounting, installation and future service, Power Pack(s) 
shall be able to externally mount through a ½-inch knock-out on a standard electrical 
enclosure and be an integrated, self-contained unit consisting internally of an isolated load 
switching control relay and a transformer to provide low-voltage power.  Transformer shall 
provide power to a minimum of three (3) sensors.  Power Packs shall be UL listed. 

 
B. Relay Contacts shall have ratings of: 

 
20A - 120 VAC Tungsten 
20A - 120 or 277 VAC Ballast 
 

2.04 CONTROL WIRING BETWEEN SENSORS AND CONTROLS 
 

A. Control wiring between sensors and controls shall be Class II, 18-24 AWG, stranded UL 
Classified, PVC-insulated or Teflon-jacketed cable approved for use in plenums, where 
applicable. 

 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. Locate and aim sensors in the correct location required for complete and proper volumetric 
coverage within the range of coverage(s) of controlled areas per the manufacturer's 
recommendations.  Rooms shall have ninety (90) to one hundred (100) percent coverage to 
completely cover the controlled area to accommodate all occupancy habits of single or 
multiple occupants at any location within the room(s).  The locations and quantities of 
sensors shown on the drawings are diagrammatic and indicate only the rooms which are to be 
provided with sensors. Provide additional sensors as required to properly and completely 
cover the respective room. 

 
B. The following areas shall have one hundred (100%) percent coverage for small-motion: 
 

1. Teacher’s desks 
 

2. Desks in office areas 
 

C. Arrange a pre-installation meeting with the manufacturer's factory authorized representative, 
at the Owner's facility, to verify placement of sensors and installation criteria. 

 
D. Proper judgment must be exercised in executing the installation so as to ensure the best 

possible installation in the available space and to overcome local difficulties due to space 
limitations or interference of structural components.  Provide, at the Owner's facility, the 
training necessary to familiarize the Owner's personnel with the operation, use, adjustment, 
and problem-solving diagnosis of the occupancy-sensing devices and systems. 

 
1. Sensors shall be mounted where they will not receive light directly from a light 

source or reflecting source. 
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2. Sensors shall be mounted at least 4 feet from HVAC vents to avoid air current 
interference. 

 
3. Sensors installed in damp locations such as near showers, in wet locations, or where 

exposed to rain shall be equipped with watertight/weatherproof enclosure. 
 

4. Mounting of passive infrared and dual technology sensors where columns, doors, 
walls, or other obstructions will block the sensor's field of view should be avoided. 

 
E. Passive infrared coverage should not extend through doorways.  Masking inserts shall be 

installed for PIR coverage rejection to prevent false tripping. 
 

F. Install system components in accordance with Manufacturer’s instructions.  Sensor locations 
are approximate and are designed according to the specified manufacturer. 

 
G. Sensors shall be positioned so that lights are activated when a person is 2 feet or less through 

any doorway. 
 

H. Prior to energizing circuits, wiring shall be tested for electrical continuity and short circuits 
to ensure proper polarity of connections is maintained. 

 
3.02 CONTROL WIRING INSTALLATION 
 

A. Install wiring between sensing and control devices according to manufacturer's written 
instructions and as specified in Division 26 Section “Conductors and Cables” for low-voltage 
connections for digital circuits. 

 
B. Wiring Method:  Install all wiring in raceway as specified in Division 26 Section “Raceways 

and Boxes”, unless run in accessible ceiling space and gypsum board partitions. 
 

C. Bundle, train, and support wiring in enclosures. 
 

D. Ground equipment. 
 

E. Connections:  Tighten electrical connectors and terminals according to manufacturer's 
published torque-tightening values.  If manufacturer's torque values are not indicated, use 
those specified in UL 486A. 

 
F. Connect control devices to systems controlled, to achieve proper system operation. 

 
3.03 IDENTIFICATION 
 

A. Identify components and power and control wiring according to Division 26 Section 
“Electrical Identification”. 

 
3.04 FIELD QUALITY CONTROL 
 

A. Schedule visual and mechanical inspections and electrical tests with at least seven days' 
advance notice. 
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B. Inspect control components for defects and physical damage, testing laboratory labeling, and 

nameplate compliance with the Contract Documents. 
 

C. Check tightness of electrical connections with torque wrench calibrated within previous six 
months.  Use manufacturer's recommended torque values. 

 
D. Verify settings of photoelectric devices with photometer calibrated within previous six 

months. 
 

E. Electrical Tests:  Use particular caution when testing devices containing solid-state 
components.  Perform the following according to manufacturer's written instructions: 

 
1. Continuity tests of circuits. 

 
2. Operational Tests:  Set and operate devices to demonstrate their functions and 

capabilities in a methodical sequence that cues and reproduces actual operating 
functions.  Include testing of devices under conditions that simulate actual 
operational conditions.  Record control settings, operations, cues, and functional 
observations. 

 
F. Correct deficiencies, make necessary adjustments, and retest.  Verify that specified 

requirements are met. 
 

G. Test Labeling:  After satisfactory completion of tests and inspections, apply a label to tested 
components indicating test results, date, and responsible agency and representative. 

 
H. Reports:  Written reports of tests and observations.  Record defective materials and 

workmanship and unsatisfactory test results.  Record repairs and adjustments. 
 
3.05 CLEANING 
 

A. Cleaning:  Clean equipment and devices internally and externally using methods and 
materials recommended by manufacturers, and repair damaged finishes. 

 
3.06 FACTORY COMMISSIONING: 
 

A. Upon completion of the installation, the system shall be completely tested by the 
manufacturer's factory-authorized technician who will verify all adjustments and sensor 
placement to ensure a trouble-free occupancy-based lighting control system.  This service is 
to be provided at no additional cost.  

 
B. Provide both the manufacturer and the Engineer with ten working days written notice of the 

scheduled testing date.  Upon completion of the system fine tuning, the factory-authorized 
technician shall provide the proper training to the Owner's personnel in the adjustment and 
maintenance of the sensors. 

 
 

 END OF SECTION  
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SECTION 262416 
 

PANELBOARDS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provision of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section 

 
1.02 SUMMARY 
 

A. This Section includes lighting and power panelboards and associated auxiliary equipment 
rated 600 V and less. 

 
B. Panelboards may be series fully rated for the AIC identified.  Documentation must be 

provided to support series ratings with submittal package. 
 

C. Related Sections include the following: 
 

1. Division 26 Section “Common Work Results for Electrical” for general materials 
and installation methods. 

 
2. Division 26 Section “Electrical Identification” for labeling materials. 

 
1.03 SUBMITTALS 
 

A. Product Data:  For each type of panelboard, accessory item, and component specified. 
 

B. Shop Drawings:  For panelboards.  Include dimensioned plans, sections, and elevations.  
Show tabulations of installed devices, major features, and voltage rating.  Include the 
following: 

 
1. Enclosure type with details for types other than NEMA 250, Type 1. 

 
2. Bus configuration and current ratings. 

 
3. Short-circuit current rating of panelboard. 

 
4. Features, characteristics, ratings, and factory settings of individual protective 

devices and auxiliary components. 
 

5. Wiring Diagrams:  Details of schematic diagram including control wiring and 
differentiating between manufacturer-installed and field-installed wiring. 

 
C. Field Test Reports:  Indicate and interpret test results for compliance with performance 

requirements. 
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D. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load 
balancing. 

 
E. Maintenance Data:  For panelboard components to include in the Operation and 

Maintenance Manuals specified in Division 01.   
 

F. Project Record Data:  Record actual locations of products, indicated actual branch circuit 
arrangement. 

 
1.04 QUALITY ASSURANCE 
 

A. Testing Agency Qualifications:  In addition to the requirements specified in Division 01 
Section Quality Control an independent testing agency shall meet OSHA criteria for 
accreditation of testing laboratories, Title 29, Part 1907, or shall be a full member 
company of the International Electrical Testing Association. 

 
1. Testing Agency's Field Supervisor:  Person currently certified by the 

International Electrical Testing Association or National Institute for Certification 
in Engineering Technologies, to supervise on-site testing specified in Part 3 of 
this Section. 

 
B. Listing and Labeling:  Provide products specified in this Section that are listed and 

labeled. 
 

1. The Terms Listed and Labeled:  As defined in the National Electrical Code, 
Article 100. 

 
2. Listing and Labeling Agency Qualifications:  A Nationally Recognized Testing 

Laboratory as defined in OSHA Regulation 1910.7. 
 

C. Comply with NFPA 70, National Electrical Code. 
 

D. Comply with NEMA AB1, Molded Case Circuit Breakers. 
 

E. Comply with NEMA PB1, Panelboards. 
 

F. Comply with NEMA PB1.1,  Instructions for Safe Installation, Operation & 
Maintenance of Panelboards Rated 600 Volts or Less. 

 
1.05 EXTRA MATERIALS 
 

A. Keys:  2 spares of each type for panelboard cabinet lock. 
 

PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, supply equipment from one of 
the following manufacturers; no other manufacturers are acceptable: 
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1. Square D Company. (Basis of Design) 

 
2. Eaton Corp.; Cutler-Hammer Products. 

 
3. Siemens Energy & Automation Inc. 

 
2.02 PANELBOARD FABRICATION 
 

A. Enclosures:  Flush- or surface-mounted cabinets as indicated.  NEMA PB1, Type 1, 
unless otherwise indicated to meet environmental conditions at installed location. 

 
B. Front:  Secured to box with concealed trim clamps, unless otherwise indicated.  Front for 

surface-mounted panelboards shall be same dimensions as box.  Fronts for flush 
panelboards shall overlap box, unless otherwise indicated. 

 
C. Directory Frame:  Clear plastic cardholder, mounted inside each panelboard door. 

 
D. Phase and Neutral Bus:  Hard drawn copper of 98 percent conductivity. 

 
E. Phase and Neutral Lugs: Provide mechanical lugs to accommodate the conductors shown 

on the Contract Drawings. 
 

F. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground 
conductors.  Bonded to box.  Hard drawn copper of 98 percent conductivity. 

 
G. Service Equipment Approval: Listed for use as service equipment for panelboards with 

main service disconnect. 
 

H. Future Devices:  Equip with mounting brackets, bus connections, and necessary 
appurtenances, for the over-current protective device ampere ratings indicated for future 
installation of devices. 

 
I. Special Features:  Include the following features for panelboards as indicated: 

 
1. Isolated Equipment Ground Bus: Adequate for branch-circuit equipment ground 

conductors; insulated from box. 
 

2. Gutter Barrier: Arranged to isolate section of gutter as indicated. 
 

3. Subfeed: Over-current protective device or lug provision as indicated. 
 

4. Feed-Through Lugs: Sized to accommodate feeders indicated. 
 
2.03 LIGHTING AND APPLIANCE PANELBOARDS 
 

A. Interior 
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1. Minimum short circuit current ratings as shown on the Contract Drawings, but 
not less than 10,000 AIC rms symmetrical amperes for 120/208V panelboards, 
and 18,000 AIC rms symmetrical amperes for 277/480V panelboards.  

 
2. Provide one (1) continuous bus bar per phase.  Each bus bar shall have 

sequentially phased branch circuit connectors suitable for plug-on or bolt-on 
branch circuit breakers. The bussing shall be fully rated. Panelboard bus current 
ratings shall be determined by heat rise tests conducted in accordance with UL 
67. Bus bar plating shall run the entire length of the bus bar. Panelboards shall be 
suitable for use as Service Equipment when application requirements comply 
with UL 67 and NEC Articles 230-F and –G. 

 
3. All current carrying parts shall be insulated from ground and phase to phase by 

high dielectric strength thermoplastic. 
 

4. Interior trim shall be of dead front construction to shield user from energized 
parts.  Dead front trim shall have preformed twist-outs covering unused mounting 
space. 

 
5. Interiors shall be field convertible for top or bottom incoming feed.   

 
6. Main circuit breakers in 100A interiors shall be horizontally mounted. Main 

circuit breakers over 100A shall be vertically mounted. 
 

7. Sub-feed circuit breakers shall be vertically mounted.   
 

8. Interior leveling provisions shall be provided for flush mounted applications. 
 

9. Main lug interiors up to 400 amperes shall be field convertible to main breaker.  
 

B. Main Circuit Breakers 
 

1. Main circuit breakers shall have an over-center, trip free, toggle mechanism 
which will provide quick-make, quick-break contact action. Circuit breakers shall 
have a permanent trip unit with thermal and magnetic trip elements in each pole. 
Each thermal element shall be true rms sensing and be factory calibrated to 
operate in a 40 degrees C ambient environment. Thermal elements shall be 
ambient compensating above 40 degrees C. 

 
2. Two and three pole circuit breakers shall have common tripping of all poles. 

Circuit breakers frame sizes above 100 amperes shall have a single magnetic trip 
adjustment located on the front of the circuit breaker that allows the user to 
simultaneously select the desired trip level of all poles. Circuit breakers shall 
have a push to trip button for maintenance and testing purposes. 

 
3. Breaker handle and faceplate shall indicate rated ampacity. Standard construction 

circuit breakers shall be UL listed for reverse connection without restrictive line 
or load markings. 
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C. Branch Circuit Breakers 
 

1. Molded case branch circuit breakers shall have bolt-on type bus connectors. 
 

2. Circuit breakers shall have an over-center toggle mechanism which will provide 
quick-make, quick-break contact action. Circuit breakers shall have thermal and 
magnetic trip elements in each pole. Two and three pole circuit breakers shall 
have common tripping of all poles. 

 
3. There shall be two forms of visible trip indication. The breaker handle shall 

reside in a position between ON and OFF.  In addition, there shall be a red VISI 
TRIP indicator appearing in the clear window of the circuit breaker housing. 

 
D. Enclosures 

 
1. Type 1 Boxes 

 
a). Boxes shall be galvanized steel constructed in accordance with UL 50 

requirements. Galvanized steel will not be acceptable. 
 

b). Boxes shall have removable end-walls with knockouts located on one 
end. Boxes shall have welded interior mounting studs. 

 
2. Type 1 Fronts 

 
a). Fronts shall meet strength and rigidity requirements per UL 50 standards. 

Front shall have ANSI 49 gray enamel electrodeposited over cleaned 
phosphatized steel. 

 
b). Panelboards shall have hinged front cover with entire front trim hinged 

to box with standard door within hinged front cover. 
 

c).  Front shall not be removable with the door locked.   
 

d). Doors on front shall have rounded corners and edges shall be free of 
burrs. 

 
2.04 PANELBOARD SURGE PROTECTIVE DEVICES 
 

A. Description: Integrated Surge Protective Devices (SPDs) in panelboards. 
 
B. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
 

1. Square D Company - "IMA" Series (Basis of Design) 
2. Eaton Corporation; Cutler-Hammer Products 
3. Siemens Energy & Automation, Inc. 
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C. The manufacturer of the SPD shall be the same as the manufacturer of the electrical 
distribution equipment in which the SPDs are installed and shipped. 

 
D. Standards - Most recent editions of: 
 

1. Underwriters Laboratories:  
a). UL 1449 - "Surge Protective Devices" 
b). UL 1283 - "Electromagnetic Interference Filters" 

 
2. ANSI/IEEE C62.41.1-2002, C62.41.2-2002, C62.45-2002 
 
3. National Electrical Code: Article 285 - "Surge Protective Devices, 1 kV or Less" 
 

E. Listing Requirements: 
 

1. SPD shall bear the UL Mark and shall be Listed to most recent editions of UL 
1449 and UL 1283.  "Manufactured in accordance with" is not equivalent to UL 
Listing and does not meet the intent of this Specification. 

 
F. SPD shall be UL labeled with 200kA Short Circuit Current Rating (SCCR).  Fuse ratings 

shall not be considered in lieu of demonstrated withstand testing of SPD, per 2008 NEC 
Article 285.6 

 
G. SPD shall be UL labeled as Type 1, intended for use without need for external or 

supplemental overcurrent controls.  Every suppression component of every mode, 
including Neutral-Ground (N-G), shall be protected by internal overcurrent and thermal 
overtemperature controls. 

 
H. SPD shall be UL labeled with 20kA I-nominal (I-n) for compliance to UL 96A - 

"Installation Requirements for Lightning Protection Systems" for Master Label 
Certificate, and NFPA 780 - "Standard for the Installation of Lightning Protection 
Systems." 

 
I. Minimum surge current capability (single pulse rated) per phase shall be as follows: 
 

1. Branch Panelboards:   120kA  
 

J. SPD shall provide surge current paths for all modes of protection: Line-Neutral (L-N), 
Line-Ground (L-G), and Neutral-Ground (N-G) for Wye systems; Line-Line (L-L), and 
Line-Ground (L-G) in Delta and impedance grounded Wye systems. 

 
K. UL 1449 Listed Voltage Protection Ratings (VPRs) shall not exceed the following: 
 

System Voltage  L-N  L-G  L-L  N-G 
208Y/120V  700V  700V  1200V  700V 
480Y/277V  1200V  1200V  1800V  1200V 

 
L. UL 1449 Listed Maximum Continuous Operating Voltage (MCOV): 
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System Voltage  MCOV  Allowable System Voltage Fluctuation (%) 
208Y/120V  150V    25% 
480Y/277V  320V    15% 

 
M. SPD shall be constructed of one self-contained suppression module per phase. 
 
N. Visible indication of proper SPD connection and operation shall be provided.  SPD shall 

include LED indicator lights which shall indicate which phase as well as which module is 
fully operable. 

 
O. The status of each SPD module shall be monitored on the front cover of the enclosure as 

well as on the module. 
 
P. A push-to-test button shall be provided to test each phase indicator.  Push-to-test button 

shall activate a state change of dry contacts for testing purposes. 
 
Q. SPD shall be equipped with an audible alarm which shall activate when any one of the 

surge current modules has reached an end-of-life condition.  An alarm on/off switch shall 
be provided to silence the alarm.  The switches and alarm shall be located on the front 
cover of the enclosure. 

 
R. A connector shall be provided along with dry contacts (normally open or normally 

closed) to allow connection to a remote monitor or other system.  The output of the dry 
contacts shall indicate an end-of-life condition for the complete SPD or module. 

 
S. Terminals shall be provided for necessary power and ground connections. 
 
T. A transient voltage surge counter shall be located on the diagnostic panel on the front 

cover of the enclosure.  The counter shall be equipped with a manual reset and battery 
backup to retain memory loss upon loss of AC power. 

 
U. SPD shall have a warranty period of ten (10) years from date of invoice and shall include 

unlimited replacement of suppression modules within the warranty period.  Warranty 
shall be the responsibility of the electrical distribution equipment manufacturer and shall 
be supported by their respective field service division. 

 
PART 3  EXECUTION 
 
3.01 INSTALLATION 
 

A. Install panelboards and accessory items according to NEMA PB 1.1. 
 

B. Mounting:  Plumb and rigid without distortion of box.  Mount flush panelboards 
uniformly flush with wall finish. 

 
C. Install filler plates in unused spaces. 

 
D. Wiring in Panelboard Gutters:  Arrange conductors into groups, and bundle and wrap 

with wire ties after completing load balancing. 
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E. Two or three pole circuit breakers shall be common trip type.  Single pole breakers with 

handle ties will not be permitted. 
 

F. Tandem circuit breakers will not be permitted. 
 

G. Multiple-section panelboards, as required by number of branch circuit breakers, shall 
consist of two or more cabinets with identical interiors mounted under separate trims.  
Cabinets, trims, and doors shall be the same size.  Main lugs and busses of each section 
shall be rated as indicated on the Drawings.  Where main breakers are indicated in multi-
section panelboards the main breaker shall be contained in one section with feed-through 
lugs and sub-feed cables installed within panel, equal to the incoming feeder size.  All 
buses and lugs shall have ampere capacity equal to or greater than the main breaker 
ampere rating.  Loads shall be divided as evenly as practical between the sections in 
addition to being balanced over the phases. 

 
H. Provide ground buses in panelboards as indicated on the Drawings.  Ground bus shall be 

similar in all respects to neutral bus. 
 

I. Ground Fault Protection:   Install panelboard ground fault circuit interrupter devices in 
accordance with installation guidelines of NEMA 289, Application Guide for Ground 
Fault Circuit Interrupters.  

 
J. Branch circuit breakers serving telephone and communications equipment, refrigerators, 

exit signs, fire alarm system controls, etc., shall be equipped with lock clips to prevent 
accidental operation. 

 
K. Branch circuit breakers serving electric water coolers shall be GFCI type for personnel 

protection (5mA). 
 
L. Replacement circuit breakers shall be obtained from the original manufacturer through an 

authorized factory distributor, complete with full factory warranty.  Original 
manufacturer product data shall be submitted for review. 

 
M. Height:   Six-feet, six-inches to top of panelboard; install panelboards taller than 6 feet 

with bottom no more than 4 inches above the floor.  Top breaker maximum height not to 
exceed 6 feet 7 inches per NEC Article 404.8. 

 
N. Do not energize or connect panelboards to their sources until surge protective devices are 

properly installed and connected. 
 
3.02 IDENTIFICATION 
 

A. Identify field-installed wiring and components and provide warning signs as specified in 
Division 26 Section “Electrical Identification”. 

 
B. Panelboard Nameplates:  Label each panelboard with engraved laminated-plastic or metal 

nameplates mounted with corrosion-resistant screws.  Refer to Division 26 Section 
“Electrical Identification” for nameplate requirements. 
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C. Panelboard Circuit Directories:  Provide a typewritten directory, indicating plainly what 

each branch circuit of the panelboard serves and where.  Provide additional information 
as required by NEC.  Spaces and spare breakers shall be written in pencil.  Copying of 
Contract Drawing Panel Schedules and Descriptions shall not be acceptable.  Circuit 
directory shall reflect final circuit connections, loads and locations after balancing of 
panelboard loads. 

 
3.03 GROUNDING  
 

A. Make equipment grounding connections for panelboards as indicated. 
 

B. Provide ground continuity to main electrical ground bus as indicated. 
 

3.04 CONNECTIONS 
 

A. Tighten electrical connectors and terminals, including grounding connections, according 
to manufacturer's published torque-tightening values.  Where manufacturer's torque 
values are not indicated, use those specified in UL 486A and UL 486B. 
 

B. Neutral and ground conductors shall be isolated and terminated only at their respective 
bus bars.  There shall only be one neutral-ground connection in service-entrance 
equipment by means of a removable main bonding jumper.  Neutral and ground 
terminations at one bus bar shall not be acceptable. 

 
3.05 FIELD QUALITY CONTROL 
 

A. Prepare for acceptance tests as follows: 
 

1. Make insulation-resistance tests of each panelboard bus, component, and 
connecting supply, feeder, and control circuits. 

 
2. Make continuity tests of each circuit. 

 
3. Provide set of Contract Documents to test organization.  Include full updating on 

final system configuration and parameters where they supplement or differ from 
those indicated in the original Contract Documents. 

 
B. Testing:  After installing panelboards and after electrical circuitry has been energized, 

demonstrate product capability and compliance with requirements. 
 

1. Procedures:  Perform each visual and mechanical inspection and electrical test 
stated in NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case 
circuit breakers for all devices rated 100-amperes or larger.  Certify compliance 
with test parameters. 

 
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, remove and replace with new units, and retest. 
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3. Reports by Testing Organization:  Report written reports of tests and 
observations.  Report defective materials and workmanship and unsatisfactory 
test results.  Include records of repairs and adjustments made. 

 
4. Labeling:   Upon satisfactory completion of tests and related effort, apply a label 

to tested components indicating results of tests and inspections, responsible 
organization and person, and date. 

 
5. Protective Device Ratings and Settings:  Verify indicated ratings and settings to 

be appropriate for final system configuration and parameters.  Where 
discrepancies are found, recommend final protective device ratings and settings.  
Use accepted ratings or settings to make the final system adjustments. 

 
C. Visual and Mechanical Inspection:   Include the following inspections and related work: 

 
1. Inspect for defects and physical damage, labeling, and nameplate compliance 

with requirements of up-to-date drawings and panelboard schedules. 
 

2. Exercise and perform operational tests of all mechanical components and other 
operable devices in accordance with manufacturer’s instruction manual. 

 
3. Check panelboard mounting, area clearances, and alignment and fit of 

components. 
 

4. Check tightness of bolted electrical connections with calibrated torque wrench.  
Refer to manufacturer’s instructions for proper torque values. 

 
5. Perform visual and mechanical inspection and related work for over-current 

protective devices. 
 

6. Verify that all neutral conductors are bonded to the system ground at the service-
entrance prior to installation of the surge protective device. 
 

7. Verify that neutral-ground bonds do not exist at locations that are not service 
entrances or separately derived power sources. 
 

 
D. Electrical Tests:  Include the following items performed in accordance with 

manufacturer’s instructions: 
 

1. Insulation resistance test of buses and portions of control wiring that is 
disconnected from solid-state devices. Insulation resistance less than 100 
megohms is not acceptable. 

 
2. Ground resistance test on system and equipment ground connections. 

 
3. Test main and subfeed over-current protective devices. 
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E. Retest:  Correct deficiencies identified by tests and observations and provide retesting of 
panelboards.  Verify by the system tests that the total assembly meets specified 
requirements. 

 
3.06 CLEANING 
 

A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint 
splatters and other spots, dirt, and debris.  Touch up scratches and mars of finish to match 
original finish. 

 
  

END OF SECTION 
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SECTION 26 2726 
 

WIRING DEVICES 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes the following: 
 

1. Straight-blade receptacles. 
2. GFCI receptacles. 
3. Locking receptacles. 
4. Tamper-Resistant receptacles. 
5. Weather-Resistant receptacles. 
6. Toggle switches. 
7. Wall-box occupancy sensor switches. 
8. Device plates. 
9. Cord and plug sets. 

 
1.03 DEFINITIONS 
 

A. GFCI:   Ground-Fault Circuit Interrupter. 
 
B. IG: Isolated-Ground. 
 
C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 
 
D. PIR: Passive Infrared. 

 
E. TR:   Tamper-Resistant. 
 
F. US: Ultra- Sonic. 

 
G. WR:   Weather-Resistant. 

 
1.04 SUBMITTALS  
 

A. Product Data:  For each product specified, indicating configurations, finishes, dimensions, 
and manufacturer's instructions.  

 
B. Maintenance Data:  For materials and products to include in maintenance manuals specified 

in Division 01. 
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1.05 QUALITY ASSURANCE  
 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 
70, Article 100, by a testing agency acceptable to authorities having jurisdiction.   

 
B. Comply with NFPA 70.  

 
C. Comply with NECA Standard of Installation.  

 
D. Codes:   Provide wiring devices conforming to the following: 

 
1. American National Standards Institute (ANSI): Provide lugs and receptacle devices 

constructed in accordance with ANSI C73, Attachment Plugs and Receptacles, 
Dimensions of. 

 
2. Institute of Electrical and Electronics Engineers (IEEE): Construct and install wiring 

devices in accordance with requirements of IEEE 241, Recommended Practice for 
Electric Power Systems in Commercial Building. 

 
3. National Electrical Manufacturers Association (NEMA): Provide wiring devices 

constructed and configured in accordance with the requirements of  
 

a. WD1:  General Requirements for Wiring Devices 
b. WD5:  Special Purpose Wiring Devices  
c. WD6:  Wiring Devices - Dimensional Requirements. 
d. WD7: Occupancy Motion Sensors Standard, 2011 Edition 

 
4. National Fire Protection Association (NFPA):  Comply with NFPA 70, National 

Electrical Code, as applicable to construction and installation of electrical wiring 
devices. 

 
5. Underwriters Laboratories, Inc. (UL):  Provide wiring devices which are UL listed 

and comply with the requirements of:  
 

a. 20:  General-Use Snap Switches.  
b. 498:  Attachments, Plugs and Receptacles  
c. 514A:  Metallic Outlet Boxes.  
d. 514B:  Fittings for Conduit and Outlet Boxes.  
e. 514C:  Non-Metallic Outlet Boxes, Flush-Device Boxes, and Covers  
f. 943:  Ground-Fault Circuit Interrupters 

 
1.06 COORDINATION  
 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 
 

1. Cord and Plug Sets:  Match equipment requirements. 
 
1.07 EXTRA MATERIALS  
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A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.  Deliver 
extra materials to Owner.  

 
1. Wallbox Occupancy Sensor Switches:  One for each ten installed, but not less than 

one of each type. 
 

PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

 
1. Wiring Devices: 

 
a. Hubbell, Inc.; Wiring Devices Div. 
b. Pass & Seymour/Legrand; Wiring Devices Div. 
c. Leviton Manufacturing Co., Inc. 
d. Cooper Wiring Devices 
e. Lutron Electronics, Inc. 

 
2. Wall-box Occupancy Sensor Switches: 

 
a. Watt Stopper 
b. Lutron Electronics, Inc. 
c. Sensor Switch 
d. Hubbell, Inc; Wiring Devices Division 
e. Pass & Seymour/Legrand 
f. Leutron Manufacturing Co, Inc. 
g. Cooper Wiring Devices 

 
2.02 STRAIGHT BLADE RECEPTACLES 

 
A. General Requirements 

 
1. Straight blade receptacles shall have the following basic features: 
 

a. One-piece brass mounting strap with integral ground for low resistance of fault 
currents. 

b. Auto-ground clip to assure positive ground. 
c. Impact-resistant nylon face and thermoplastic base housing. 
d. #10 large head brass terminal and ground screws; back- and side-wired. 
 

B. Duplex Convenience Receptacles 
 

1. Duplex convenience receptacles shall be extra heavy-duty, specification grade, 20A, 
125V. 
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2. Comply with NEMA WD-1, NEMA WD-6 configuration 5-20R, UL 498 and 

Federal Specification W-C-596. 
 
3. Hubbell HBL5362, Pass & Seymour 5362A, or approved equal by acceptable 

manufacturer. 
 

C. Tamper-Resistant Duplex Convenience Receptacles 
 

1. Tamper-resistant duplex convenience receptacles shall be extra heavy-duty, 
specification grade, 20A, 125V, with the following features: 

 
a. Thermoplastic dual mechanism shutter system to help prevent insertion of 

foreign objects. 
 

2. Comply with NEMA WD-1, NEMA WD-6 configuration 5-20R, UL 498 and 
Federal Specification W-C-596. 

 
3. Hubbell HBL5362TR, Pass & Seymour TR63, or approved equal by acceptable 

manufacturer. 
 
D. Single Convenience Receptacles 

 
1. Single convenience receptacles shall be extra heavy-duty, specification grade, 20A, 

125V. 
 
2. Comply with NEMA WD-1, NEMA WD-6 configuration 5-20R, UL 498 and 

Federal Specification W-C-596. 
 
3. Hubbell HBL5361, Pass & Seymour 5361, or approved equal by acceptable 

manufacturer. 
 
E. Special Purpose Receptacles 

 
1. Special purpose receptacles shall have ratings and NEMA configurations as 

indicated on the Drawings, or as required to match equipment plug configuration, 
and shall be black with device plate to match outlet type. 

 
2.03 GFCI RECEPTACLES 

 
A. General Requirements 

 
1. GFCI receptacles shall have the following basic features: 
 

a. Solid-state ground-fault sensing and signaling. 
b. Trip time of 0.025 seconds (nominal). 
c. Trip threshold of +/- 5mA. 
d. Indicator light that is lighted when device is tripped. 
e. Auto-ground clip to assure positive ground. 
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f. Impact-resistant nylon face and thermoplastic base housing. 
g. #10 large head brass terminal and ground screws; back- and side-wired. 

 
B. Duplex GFCI Receptacles 

 
1. Duplex GFCI receptacles shall be extra heavy-duty, specification grade, 20A, 125V. 
 
2. Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, UL 498 and 

Federal Specification W-C-596. 
 
3. Hubbell GF20, Pass & Seymour 2095, or approved equal by acceptable 

manufacturer. 
 

C. Tamper-Resistant Duplex GFCI Receptacles 
 

1. Tamper-resistant duplex GFCI receptacles shall be extra heavy-duty, specification 
grade, 20A, 125V with the following features: 

 
a. Thermoplastic dual mechanism shutter system to help prevent insertion of 

foreign objects. 
 

2. Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, UL 498 and 
Federal Specification W-C-596. 

 
3. Hubbell GFTR20, Pass & Seymour 2095TRS, or approved equal by acceptable 

manufacturer. 
 

D. Weather-Resistant Duplex GFCI Receptacles 
 

1. Weather-resistant duplex GFCI receptacles shall be extra heavy-duty, specification 
grade, 20A, 125V with the following features: 

 
a. "WR" marking on face as required by UL Standard. 
b. UV-resistant nylon face for longer life under adverse environmental 

conditions. 
 

2. Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, UL 498 and 
Federal Specification W-C-596. 

 
3. Hubbell GFTR20, Pass & Seymour 2095TRWR, or approved equal by acceptable 

manufacturer. 
 

2.04 LOCKING RECEPTACLES 
 

A. Single Convenience Receptacles 
 

1. Single convenience receptacles shall be extra heavy-duty, specification grade, 20A, 
125V: Comply with NEMA WD1, NEMA WD6 configuration L5-20R, UL 498 and 
Federal Specification W-C-596. 
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B. Special Purpose Receptacles 

 
1. Special purpose receptacles shall have ratings and NEMA configurations as 

indicated on the Drawings, or as required to match equipment plug configuration, 
and shall be black with device plate to match outlet type. 

 
2.05 SWITCHES 

 
A. General Requirements 

 
1. Switches shall have the following basic features: 
 

a. Heavy-gauge one-piece copper alloy contact arm. 
b. Fast "make" and positive "break" to minimize arcing. 
c. Heavy-duty bumper pads for quiet operation. 
d. High strength thermoplastic polycarbonate toggle. 
e. Oversized silvery alloy contacts for long life and heat dissipation. 
f. Nickel-plated steel strap with integral ground. 
g. Auto-ground clip to assure positive ground. 

 
B. Toggle Switches 

 
1. Toggle switches shall be quiet-type, extra heavy-duty, horsepower-rated, industrial 

grade, 120/277V, 20A: Comply with NEMA WD 1, UL 20 and Federal 
Specification W-S-896. 

 
2. Hubbell HBL1221 (single-pole), HBL1222 (two-pole), HBL1223 (three-way), 

HBL1224 (four-way), Pass & Seymour PS20AC1 (single-pole), PS20AC2 (two-
pole), PS20AC3 (three-way), PS20AC4 (four-way), or approved equal by 
acceptable manufacturer. 

 
C. Illuminated Toggle Switches (Light On with Load Off) 

 
1. Illuminated toggle switches shall be quiet-type, extra heavy-duty, horsepower-rated, 

industrial grade, 120/277V, 20A, with clear illuminated toggle, lighted with load off. 
 

2. Comply with NEMA WD 1, UL 20 and Federal Specification W-S-896. 
 
3. Hubbell HBL1221ILC (single-pole), HBL1223ILC (three-way), Pass & Seymour 

PS20AC1CSL (single-pole), PS20AC3CSL (three-way), or approved equal by 
acceptable manufacturer. 

 
D. Pilot Lighted Switches (Light On with Load On) 

 
1. Pilot lighted switches shall be quiet-type, extra heavy-duty, horsepower-rated, 

industrial grade, 120/277V, 20A, with red illuminated toggle, lighted with load on. 
 

2. Comply with NEMA WD 1, UL 20 and Federal Specification W-S-896. 
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3. Hubbell HBL1221PL (single-pole), HBL1222PL (two-pole), HBL1223PL (three-

way), Pass & Seymour PS20AC1RPL (single-pole), PS20AC2RPL (two-pole), 
PS20AC3RPL (three-way), or approved equal by acceptable manufacturer. 

 
E. Key (Locking) Switches 

 
1. Key (locking) switches shall be quiet-type, extra heavy-duty, horsepower-rated, 

industrial grade, 120/277V, 20A with the following features: 
 
a. Furnished with key for locking switch. 

 
2. Comply with NEMA WD 1, UL 20 and Federal Specification W-S-896. 
 
3. Hubbell HBL1221L (single-pole), HBL1222L (two-pole), HBL1223L (three-way), 

HBL1224L (four-way), Pass & Seymour PS20AC1L (single-pole), PS20AC2L 
(two-pole), PS20AC3L (three-way), PS20AC4L (four-way), or approved equal by 
acceptable manufacturer. 

 
F. Lockable Switch Handle Guards 

 
1. Provide handle guards with provisions for padlocking at all toggle switches serving 

as disconnecting means and where indicated on the Drawings. 
 
2. Handle guards shall be steel construction, and shall mount directly over standard 

switch faceplates. 
 
3. Provide Square D Class 2510 FL1, or approved equal by listed manufacturer. 
 

2.06 WALL-BOX OCCUPANCY SENSOR SWITCHES 
 

A. Product numbers for Watt Stopper are as follows: 
 
1. Single Relay:  DSW 100 
2. Dual Relay: DSW 200 

B. Wall switch sensors shall be capable of detection of motion at desk-top level up to 300 
square feet, and gross motion up to 1,000 square feet. 

C. Wall switch sensors shall accommodate loads from 0 to 800 watts at 120 volts; 0 to 1200 
watts at 277 volts and shall have 180 degree coverage capability. 

D. Sensors shall be dual technology type using a combination of passive-infrared and 
ultrasonic detection method to distinguish between occupied and unoccupied conditions 
for area covered. 

E. Sensors shall feature built-in light level sensing for field-adjustable ambient light 
override. 
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F. All sensors shall be capable of operating normally with any electronic ballast and PL 
lamp systems. 

G. Coverage of sensors shall remain constant after sensitivity control has been set.  No 
automatic reduction shall occur in coverage due to the cycling of air conditioning or 
heating fans. 

H. All sensors shall have readily accessible, user adjustable controls for time delay and 
sensitivity.  Controls shall be recessed to limit tampering. 

I. Ultrasonic operating frequency shall be crystal controlled to within plus or minus 0.005 
percent tolerance to assure reliable performance and eliminate sensor cross-talk.  Sensors 
using multiple frequencies are not acceptable. 

J. All sensors shall provide a method of indication to verify that motion is being detected 
during testing and that the unit is working. 

K. All sensors shall have no leakage current to load, in manual or in Auto/Off Mode, for 
safety purposes and shall have voltage drop protection. 

L. All sensors shall have UL rated, 94V-0 plastic enclosures. 

M. Sensor finishes shall match finish of toggle switches as specified herein. 
 

2.07 FINISHES 
 
A. Wiring device catalog numbers in Section text do not designate device color.  Device 

colors shall be as follows, unless otherwise indicated elsewhere in the Specifications and 
Drawings or as required by NFPA or device listing: 

 
1. Wiring Devices connected to Normal Power System:  White. 
 
2. Wiring Devices connected to Computer Power System:  Gray. 
 
3. Wiring Devices connected to Emergency Power System:  Red. 
 
4. Special Receptacles:  Black. 
 

2.08 DEVICE PLATES  
 

A. Device plates shall be provided for all switches and receptacles.  Device plates shall be as 
manufactured to fit each type of single device, to fit devices which are ganged together, and 
they shall be same manufacturer as wiring devices with finish as follows: 

 
1. Material for Unfinished Spaces:  Galvanized steel. 

 
2. Material for Finished Spaces:  0.04-inch-thick, Type 302, satin-finished stainless 

steel, except as otherwise indicated. 
 

3. Plate-Securing Screws:  Metal with heads colored to match plate finish. 
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B. Material for Damp and Wet Locations: Heavy-duty die-cast zinc/aluminum construction with 

gasketed, hinged lockable lid, designed to be weatherproof while the device is in use, and 
listed and labeled “extra duty” for use in “wet locations.”  All components shall have baked-
on electrostatic, polyester, power paint finish for superior corrosion resistance.  Covers for 
receptacles shall be self-closing per UL514C42.3, be equipped with stainless steel springs, 
and shall have a cam action latch for secure closure.  Covers for toggle switches shall be 
equipped with actuating levers and shall mount directly over the switch.  Covers for 
receptacles shall comply with 2011 NEC Article 406.9(B).  Covers for switches shall comply 
with 2011 NEC Article 404.4. 

 
1. Duplex/GFCI Receptacles - Pass & Seymour Model No. WIUCAST1 or approved 

equal. 
2. Toggle Switches – Crouse-Hinds Model No. DS185, or approved equal. 

 
C. Device plates shall be factory engraved to clearly identify receptacles which are on 

emergency circuits.  Lettering shall be ¼” high, filled with red paint and read 
“EMERGENCY”. 

 
2.09 CORD AND PLUG SETS  
 

A. Description:  Match voltage and current ratings and number of conductors to requirements of 
equipment being connected.  

 
1. Cord:  Rubber-insulated, stranded-copper conductors, with type SOW-A jacket.  

Green-insulated grounding conductor, and equipment-rating ampacity plus a 
minimum of 30 percent.  
 

2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle 
type for connection. 

 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Verification of existing conditions before starting work.  
 

B. Verification of Conditions: Verify that field measurements, surfaces, substrates and 
conditions are as required, and ready to receive Work. 

 
1. Verify that outlet boxes are installed at proper height. 

 
2. Verify that wall openings are neatly cut and will be completely covered by wall 

plates. 
 

3. Verify that branch circuit wiring installation is completed, tested, and ready for 
connection to wiring devices. 
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C. By beginning Work, accepts conditions and assume responsibility for correcting unsuitable 
conditions encountered at no additional cost to the Owner. 

 
3.02 INSTALLATION – GENERAL 

 
A. Install devices and assemblies plumb, level, and secure.  

 
B. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 

vertical, and grounding terminal of receptacles on top or as required by the local Authority 
Having Jurisdiction.  Exception:   Mount exterior GFCI weatherproof duplex receptacles 
horizontally with grounding terminals on the left, or as required by the local Authority 
Having Jurisdiction.  Group adjacent switches under single, multi-gang wall plates.  

 
C. Install wall plates when painting is complete.  

 
D. Protect devices and assemblies during painting. 

 
E. Coordinate cord and plug connected equipment for type and ratings required.  

 
3.03 INSTALLATION – RECEPTACLES 

 
A. Receptacles on emergency circuits shall be clearly identified, with a circuit label indicating 

panelboard and circuit number. 
 

B. All 15 ampere and 20 ampere, 125 volt and 250 volt, non-locking type receptacles installed 
in damp or wet locations shall be listed weather-resistant type in accordance with 2011 NEC 
Article 406.9(A) and 406.9(B) and shall be installed within an enclosure that is weather 
proof when an attachment plug is inserted. 

 
C. All 15 ampere and 20 ampere, 125 volt, single-phase, non-locking type receptacles installed 

in the following locations shall have GFCI protection for personnel, in accordance with 2011 
NEC Article 210.8(B). 

 
1. Bathrooms/Toilet Rooms 

 
2. Rooftops 

 
3. Outdoors 

 
4. Within six (6) feet (1.8m) of sinks, plumbing fixtures and water piping. 

 
5. Indoor wet locations. 

 
D. Where multiple receptacles are indicated on the Contract Drawings as GFCI type receptacles, 

each device must be a GFCI type receptacle.  Protecting standard receptacles downstream 
from one GFCI receptacle is not acceptable. 

 
E. All non-locking type, 125 volt, 15 ampere and 20 ampere receptacles installed in childcare 

facilities shall be listed tamper-resistant receptacles in accordance with 2011 NEC Article 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

 
WIRING DEVICES         26 2726-11 

406.14.  Refer to Division 26 Section “Common Work Results for Electrical” for the 
definition of Childcare Facilities. 

 
3.04 INSTALLATION – SWITCHES 

 
A. Switches shall be located as indicated on the drawings, arranged singular or in gangs within 

18" of the door jam on the strike side of the door openings.  Verify the door swings with the 
Architectural Drawings prior to rough-in.  

 
B. Install life safety system switches separate from the normal power switches.  Do not include 

in the multiple gang configuration. 
 

3.05 INSTALLATION – OCCUPANCY SENSORS  
 

A. Locate and aim sensors in the correct location required for complete and proper volumetric 
coverage within the range of coverage(s) of controlled areas per the manufacturer’s 
recommendations. 
 

B. The following areas shall have one hundred (100%) percent coverage for minor (small 
resolution) motion: 

 
1. Teacher’s desks 

 
2. Desks in office areas 

C. Proper judgment must be exercised in executing the installation so as to ensure the best 
possible installation in the available space and to overcome local difficulties due to space 
limitations or interference of structural components.  Provide, at the Owner’s facility, the 
training necessary to familiarize the Owner’s personnel with the operation, use, 
adjustment, and problem-solving diagnosis of the occupancy-sensing devices and 
systems. 
 
1. Sensors installed in damp locations such as near showers, in wet locations, or where 

exposed to rain shall be equipped with watertight/weatherproof enclosure. 
 

2. Mounting of passive infrared and dual technology sensors where columns, doors, 
walls, or other obstructions will block the sensor’s field of view should be avoided. 

 
3. Passive infrared coverage should not extend through doorways.  Masking inserts 

shall be installed for PIR coverage rejection to prevent false tripping. 
 

D. Install system components in accordance with Manufacturer’s instructions.  Sensor 
locations are approximate and are designed according to the specified manufacturer. 
 

E. Sensors shall be positioned so that lights are activated when a person is 2 feet or less 
through any doorway. 

 
F. Prior to energizing circuits, wiring shall be tested for electrical continuity and short 

circuits to ensure proper polarity of connections is maintained. 
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3.06 IDENTIFICATION 
 

A. Comply with Division 26 Section “Electrical Identification”. 
 

1. Switches:  Switches shall be labeled as to lights/load controlled and with circuit 
number and panel identification. 

 
2. Receptacles:  All device plates shall be labeled to identify panelboard and circuit 

number from which served.  Use machine-printed, pressure-sensitive, 
abrasion-resistant label tape on face of plate and durable wire markers or tags within 
outlet boxes.  Labels shall be clear with black lettering.  Protect label from damage 
during construction.  Replace all damaged and unclear labels. 

 
3. Mark all conductors with the panel and circuit number serving the device at the 

device. 
 

4. Mark the panel and circuit number serving the device on the back side of the device 
plate with a permanent marking system, machine-generated, that does not show 
through the front of the plate. 

 
3.07 CONNECTIONS  
 

A. Connect wiring device grounding terminal to outlet box with bonding jumper.  
 

B. Connect wiring device grounding terminal to branch-circuit equipment grounding conductor.  
 

C. Isolated-Ground Receptacles:  Connect to isolated-ground conductor routed to designated 
isolated equipment ground terminal of electrical system.  

 
D. Tighten electrical connectors and terminals according to manufacturers published 

torque-tightening values.  If manufacturers torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

 
3.08 FIELD QUALITY CONTROL  
 

A. Test wiring devices for proper polarity, continuity, short circuits, and ground continuity.  
Operate each device at least six times.  

 
B. Test GFCI operation with both local and remote fault simulations according to 

manufacturer's written instructions. 
 

C. Replace damaged or defective components. 
 

3.09 CLEANING  
 

A. Internally clean devices, device outlet boxes, and enclosures.  Replace stained or improperly 
painted wall plates or devices. 
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END OF SECTION 
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SECTION 262813 
 

FUSES 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes the following: 
 

1. Fuses. 
 

B. The Electrical Contractor shall provide a complete set of fuses for all fusible equipment on 
the project as indicated on the Contract Documents. Final test and inspections shall be made 
prior to energizing the equipment. 

 
1.03 PERFORMANCE REQUIREMENTS 
 

A. Select fuses to provide appropriate levels of short circuit and overcurrent protection for 
components such as wire, cable, bus structures, and other equipment.  Provide system to 
ensure that component damage is within acceptable levels during a fault. 

 
B. Select fuses to coordinate with time-current characteristics of other overcurrent protective 

elements, such as other fuses, circuit breakers, and protective relays.  Provide system to 
ensure that device closest to fault operates. 

 
1.04 SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 01 Specification Sections. 

 
B. Product Data for each fuse type specified. Include the following: 

 
1. Descriptive data and time-current curves. 

 
2. Let-through current curves for fuses with current-limiting characteristics 

 
3. Coordination charts and tables and related data. 

 
4. Fuse size for elevator feeder and disconnect applications. 

 
C. Maintenance data for tripping devices to include in the Operation and Maintenance Manual 

specified in Division 01. 
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D. Record the equipment nameplate rating and actual fuse rating and location of fuses on the 
record drawings. 

 
1.05 QUALITY ASSURANCE 
 

A. Source Limitations:  Obtain fuses from one source and by a single manufacturer. 
 
B. Comply with NFPA 70 for components and installation. 
 
C. Listing and Labeling: Provide fuses specified in this Section that are listed and labeled. 
 

1. The terms Listed and Labeled  as defined in the National Electrical Code, Article 
100. 

 
2. Listing and Labeling Agency Qualifications: A Nationally Recognized Testing 

Laboratory (NRTL) as defined in OSHA Regulation 1910.7. 
 

3. Comply with National Electrical Manufacturer's Association NEMA FU-1 Low 
Voltage Cartridge Fuses. 

 
4. Comply with IEC269. 

 
5. Comply with CANENA Standard 248. 

 
6. Comply with UL 198. 

 
1.06 EXTRA MATERIALS 

 
A. Furnish extra materials described below that match products installed, are packaged with 

protective covering for storage, and are identified with labels describing contents. 
 

1. Spare Fuses: Furnish quantity equal to 20 percent of each 600 ampere and smaller 
fuse type and size installed, but not less than one (1) set of three (3) of each type and 
size. (Provide three (3) of each 601 Ampere and larger fuse type and size installed.) 

 
2. Fuse Pullers: Furnish two (2) fuse pullers. 

 
PART 2 PRODUCTS 

 
2.01 MANUFACTURERS 

 
A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

fuses that may be incorporated into the Work include, but are not limited to, the following: 
 

1. Cooper Industries Inc. Bussmann Div. 
 

2. Eagle Electric Mfg, Co. Inc. 
 

3. General Electric Co; Wiring Devices Div. 
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4. Mersen (formerly Ferraz Shawmut) 

 
5. Tracor, Inc; Littelfuse, Inc. Subsidiary 

 
B. All fuses shall be of the same manufacturer to assure coordination. 
 

2.02 CARTRIDGE FUSES 
 
A. Characteristics:  NEMA FU-1, nonrenewable cartridge fuse; class as specified or indicated; 

current rating as indicated; voltage rating consistent with circuit voltage. 
 

PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Examine utilization equipment nameplates and installation instructions to verify proper fuse 
locations, sizes, and characteristics. 

 
B. Do not proceed with installation until unsatisfactory conditions have been corrected. 
 

3.02 FUSE APPLICATIONS 
 

A. Motor Branch Circuits:  Class RK1, time delay, 250 Volt Class J, Time Delay 600 Volt, 0-
600 Amp, and 300 kA interrupting rating.  Time delay fuses shall hold 500% of rated current 
for a minimum of 10 seconds. 

 
B. Other Branch Circuits:  Class RK1, non-time delay, 250 Volt, Class J Time Delay 600 Volt, 

0-600 Amp, and 300 kA interrupting rating. 
 

C. Provide fuses of type and rating recommended by equipment manufacturer for packaged 
and/or specialized equipment. 

 
D. Motor, transformer, feeder, and main service protection - 600 volts or less; 600 ampere and 

less - Class RK-1, dual element, time delay, 300 kA interrupting rating. 
 

E. Six hundred ampere or less, installed ahead of breaker: Class RK1, time delay. 
 

F. Six hundred ampere or less, for general power circuits:  Class J, time-delay, dual element, 
300 kA interrupting rating.  Time-delay fuses shall hold 500 percent of rated current for a 
minimum of 10 seconds and shall be UL listed. 

 
G. Fuse sizes for motor protection shall be chosen from fuse manufacturers published data and 

recommendations. 
 

H. Control circuits and lighting: Class CC, current limiting rejection type, rated 0-30 amperes, 
600 volts, and 200- kA interrupting rating.  
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I. Motor Circuits: All individual motor circuits with full-load ampere ratings (FLA) of 480 
amperes or less shall be protected by Dual-Element Time-Delay Fuses.   

 
1. The following guidelines apply for motors protected by properly sized overload 

relays:  
 

a. Fuses for motors with a marked service factor not less than 1.15 shall be 
installed in ratings of 125% of motor full-load current (or next size larger if 
125 percent does not correspond to a fuse size), except where high ambient 
temperatures prevail, or where the motor drives a heavy revolving part 
which cannot be brought up to full speed quickly, such as large fans.  Under 
such conditions, the fuses may be 150 percent to 175 percent of the motor 
full-load current.   

b. For all other motors, (such as 1.0 service factor motors) fuses shall be sized 
in ratings of 115 percent of the motor full load current (or next size larger if 
115 percent does not correspond to a fuse size) except as noted above.   

 
2. The following guidelines apply where fuses are used as the only overload protection 

for the motor: 
 

a. For motors with a 1.15 service factor or more, fuses should be sized at 125 
percent of motor full-load current (or next size smaller if 125 percent does 
not correspond to a fuse size). 

b. For all other motors, fuses should be sized at 115 percent of motor full-load 
current (or next size smaller, if 115 percent does not correspond to a fuse 
size.  

 
J. Motor Controllers:   NEMA and IEC Style motor controllers shall be protected from short-

circuits by Dual-Element Time-Delay fuses in order to provide testing agency-witnessed 
Type 2 coordination for the controller.  This provides no damage protection for the 
controller, under low and high level fault conditions, as required by IEC Publication 947-4.  
For IEC style controller, the fuses shall be installed in ratings to coordinate with the overload 
relays, such that the relay/fuse curves cross over at 7-10 times the IEC contactor current 
rating. 

 
3.03 INSTALLATION 
 

A. Fuses shall not be installed until equipment is ready to be energized.  This measure prevents 
fuse damage during shipment of the equipment from the manufacturer to the job site, or from 
water that may contact the fuse before the equipment is installed.  Final tests and inspections 
shall be made prior to energizing the equipment.  This shall include a thorough cleaning, 
tightening, and review of all electrical connections and inspection of all grounding 
conductors.  All fuses shall be furnished and installed by the electrical contractor.  All fuses 
shall be of the same manufacturer.    

 
B. Install fuses in fusible devices as indicated.  Arrange fuses so fuse ratings are readable 

without removing fuse. 
 

C. Provide fuse clips as required. 
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3.04 IDENTIFICATION 
 

A. Install typewritten labels on inside door of each fused switch to indicate fuse replacement 
information. 

  
 

END OF SECTION 
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SECTION 26 2816 

 
DISCONNECT SWITCHES  

 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes individually mounted disconnect switches used for the following: 
 

1. Equipment disconnect switches. 
 

2. Feeder disconnect switches. 
 

3. Motor disconnect switches. 
 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 
 

1. Division 26 Section, “Wiring Devices” for attachment plugs and receptacles, and 
toggle switches used for disconnect switches. 

 
2. Division 26 Section, “Fuses” for fuses in fusible disconnect switches. 

 
C. Provide method of disconnection at all appliances, motors, equipment, etc., as required to 

comply with NEC (including Article 422-C, and Article 440-D). 
 
1.03 SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 01 Specification Sections. 

 
B. Product Data for disconnect switches and accessories specified in this Section.  Include the 

following: 
 

1. Descriptive data and time-current curves. 
 

C. Coordination charts and tables and related data. 
 

D. Field test reports indicating and interpreting test results. 
 

E. Maintenance data for tripping devices to include in the operation and maintenance manual 
specified in Division 01. 
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F. Submit a schedule of equipment to indicate ratings of disconnects, fuses, and other electrical 
characteristics for each item of equipment. 

 
1.04 QUALITY ASSURANCE 
 

A. Source Limitations:  Obtain disconnect switches from one source and by a single 
manufacturer.  

 
B. Comply with NFPA 70 for components and installation.  

 
C. Listing and Labeling:  Provide disconnect switches specified in this Section that are listed 

and labeled. 
 

1. The Terms Listed and Labeled:  As defined in the National Electrical Code, 
Article 100.  

 
2. Listing and Labeling Agency Qualifications:  A Nationally Recognized Testing 

Laboratory (NRTL) as defined in OSHA Regulation 1910.7.  
 

3. Underwriters Laboratories (UL) listed equipment: UL 98 - Enclosed and Dead Front 
Switches, NEMA 250 - Enclosures for Electrical Equipment.  

 
4. Comply with ANSI and NEMA Standards for materials ratings. 

 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide equipment from one of 
the following manufacturers; no other manufacturers are acceptable. 

 
1. Disconnect/Safety Switches: 

 
a. Square D Company. (Basis of Design) 
b. Eaton Corp.; Cutler-Hammer. 
c. Siemens Energy & Automation, Inc. 

 
2.02 DISCONNECT SWITCHES  
 

A. Enclosed, Nonfusible Switch: Heavy duty, NEMA KS 1, Type HD, with lockable handle in 
the OFF position.  Switch shall be provided with an override screw to permit opening front 
cover with switch in ON position.  Minimum fault current rating shall be 200,000 
symmetrical rms amperes.  

 
B. Enclosed, Fusible Switch, 800 A and Smaller: Heavy duty, NEMA KS 1, Type HD, clips to 

accommodate specified fuses, enclosure consistent with environment where located, handle 
lockable in the OFF position, with 2 padlocks, and interlocked with cover in CLOSED 
position.  Switch shall be provided with an override screw to permit opening front cover with 
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switch in ON position.  Minimum fault current rating shall be 200,000 symmetrical rms 
amperes. 

 
C. Characteristics:   Size, number of poles and ratings as indicated and to match load being 

served. 
 

D. Enclosure:  NEMA KS 1, Type 1, with gray baked enamel finish, unless otherwise specified 
or required to meet environmental conditions of installed location.  Enclosure shall be rated 
for 200,000 rms symmetrical amperes short circuit current. 

 
1. Outdoor Locations:  Type 3R, with top-hinged, attached with removable screws. 

 
2. Other Wet or Damp Indoor Locations:  Type 4. 

 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. Install  disconnect switches in locations as indicated, according to manufacturer's written 
instructions. 

 
B. Install disconnect switches level and plumb. Provide mounting brackets, wall bracing, and 

accessories as required. 
 

C. Install wiring between disconnect switches and associated control and indication devices. 
 

D. Connect disconnect switches and components to wiring system and to ground as indicated 
and instructed by manufacturer. 

 
1. Tighten electrical connectors and terminals according to manufacturer's published 

torque-tightening values.  Where manufacturer's torque values are not indicated, use 
those specified in UL 486A and UL 486B. 

 
E. Identify each disconnect switch according to requirements specified in Division 26 Section, 

“Electrical Identification”.   All switches shall be provided with laminated plastic labels 
which clearly identify the equipment served. 

 
1. Each disconnect means shall be legibly marked as required by Code (including all 

disconnect units for motors, appliances, feeders, and branch(es). 
 

F. Provide fuses for all fusible safety switches as indicated and required by the load being 
served.  Coordinate fuse ratings with mechanical equipment electrical characteristics.  

 
G. Provide disconnect switches for all equipment as indicated and as required by the NEC.  

Where disconnect switches are specified and furnished with mechanical equipment, install 
one only.  Coordinate devices furnished for mechanical equipment with Division 23 
Drawings and Specifications.  
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H. Weatherproof enclosures shall be provided for all disconnect switches exposed to the 
elements whether called for or not.   

 
I. Disconnect Switches provided shall be suitable for: 

 
1. Circuit application voltage. 

 
2. Circuit application ampacity x 125 percent.   

 
3. One pole, two pole, three pole, solid neutral, ground connection, all as required by 

item served or as shown on the drawings. 
 

J. Install disconnect switches as indicated, complying with manufacturer's written instructions, 
applicable requirements of NEC, NEMA, and NECA's Standard of Installation, and in 
accordance with recognized industry practices. 

 
3.02 FIELD QUALITY CONTROL  
 

A. Testing:  After installing disconnect switches and after electrical circuitry has been 
energized, demonstrate product capability and compliance with requirements. 

 
1. Procedures:  Perform each visual and mechanical inspection and electrical test stated 

in NETA ATS, Section 7.5 for disconnect switches.   
 

2. Certify compliance with test parameters. 
 

B. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; 
otherwise, remove and replace with new units and retest. 

 
3.03 ADJUSTING 
 

A. Adjust/replace fuses in disconnect switches if required to properly coordinate with 
overcurrent protection requirements of equipment served and with upstream and downstream 
protective devices. 
 

3.04 CLEANING 
 

A. After completing system installation, including outlet fittings and devices, inspect exposed 
finish.  Remove burrs, dirt, and construction debris and repair damaged finish including 
chips, scratches, and abrasions. 
 
 

 END OF SECTION 
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SECTION 26 2913 
 

MOTOR CONTROLLERS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes AC motor-control devices rated 600 V and less that are supplied as 
enclosed units. 

 
B. Related Sections include the following: 

 
1. Division 26 Section “Common Work Results for Electrical” for Mechanical - 

Electrical coordination requirements.  
 

2. Division 26 Section “Common Work Results for Electrical” for general materials 
and installation methods. 

 
3. Division 26 Section “Electrical Identification” for labeling materials. 

 
4. Division 26 Section “Fuses” for fuses installed in combination magnetic motor 

controllers with fusible disconnect switches. 
 
1.03 DEFINITIONS 

 
A. CPT:  Control power transformer. 

 
B. N.C.:  Normally closed. 
 
C. N.O.:  Normally open. 
 
D. OCPD:  Overcurrent protective device. 
 

1.04 SUBMITTALS 
 

A. Product Data:  For products specified in this Section.  Include dimensions, ratings, and 
data on features and components. 

 
B. Field Test Reports:  Indicate and interpret test results for compliance with performance 

requirements. 
 

C. Maintenance Data:  For products to include in the operation and maintenance manuals 
specified in Division 01. 
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D. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed 

and arrange to demonstrate that selection of heaters suits actual motor nameplate full-load 
currents. 

 
E. Submit a schedule of equipment to indicate motor controller ratings, sizes, and other 

electrical characteristics for each item of equipment. 
 

1.05 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications:  Maintain, within 50 miles (80 km) of Project site, a service 
center capable of providing training, parts, and emergency maintenance and repairs. 

 
B. Source Limitations:  Obtain similar motor-control devices through one source from a 

single manufacturer. 
 

C. Comply with NFPA 70. 
 

D. Listing and Labeling:  Provide motor controllers specified in this Section that are listed 
and labeled. 

 
1. The Terms Listed and Labeled:  As defined in the National Electrical Code, 

Article 100. 
 

2. Listing and Labeling Agency Qualifications:  A Nationally Recognized Testing 
Laboratory as defined in OSHA Regulation 1910.7. 

 
E. UL Compliance:  NEMA ICS 2, Industrial Control Devices, Controllers and Assemblies. 

 
1.06 DELIVERY, STORAGE, AND HANDLING 

 
A. Store enclosed controllers indoors in clean, dry space with uniform temperature to 

prevent condensation.  Protect enclosed controllers from exposure to dirt, fumes, water, 
corrosive substances, and physical damage. 
 

B. If stored in areas subject to weather, cover enclosed controllers to protect them from 
weather, dirt, dust, corrosive substances, and physical damage.  Remove loose packing 
and flammable materials from inside controllers; install temporary electric heating, with 
at least 250 W per controller. 

 
1.07 PROJECT CONDITIONS 

 
A. Environmental Limitations:  Rate equipment for continuous operation under the 

following conditions unless otherwise indicated: 
 

1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not 
exceeding 104 deg F (40 deg C). 
 

2. Altitude:  Not exceeding 6600 feet (2010 m). 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

MOTOR CONTROLLERS        26 2913-3 

 
1.08 COORDINATION 
 

A. Coordinate features of controllers and accessory devices with pilot devices and control 
circuits to which they connect. 

 
B. Coordinate features, accessories, and functions of each motor controller with the ratings 

and characteristics of the supply circuit, the motor, the required control sequence, and the 
duty cycle of the motor and load. 

 
C. The horsepower rating of all starters shall be checked against actual motor to be 

controlled, before installation and correct size overload elements shall be provided in all 
starters based on nameplate and manufacturer’s recommendation. 

 
D. Provide all control devices and wiring, where not provided under Division 23, required 

for all equipment. 
 

E. Motors and controllers shall be provided for voltage and current characteristics as 
indicated.  In the event that equipment provided is of different electrical characteristics 
than the ones specified, any increase in electrical feeders, conduits, circuit breakers, etc., 
including increase of labor cost shall be the responsibility of the Contractor. 
 

F. Provide branch circuits for all motors to the starting equipment and then to the motors, 
complete with all control wiring for automatic and remote control where required or 
noted.  Conduits to motors shall terminate in the conduit fittings on the motors, the final 
connection being made with Liquid-Tight Flexible Metal Conduit (LFMC), Seal-tight 
“UA”, or approved equal. 

 
G. All conduits and wiring required for control work from the holding coil circuit of the 

starter, including the furnishing and installation of control devices such as auxiliary 
contacts, control relays, time delay relays, pilot lights, selector switches, alternators, etc., 
shall be provided and installed by other trades unless otherwise indicated. 

 
H. Power Branch Circuits:  Wire sizes for branch circuits not specifically called for on 

drawings or in Specifications shall be based on 125 percent of the full load current of the 
motor unless the voltage drop of motor branch circuits exceeds 1-1/2 percent from the 
distribution panel to the motor; in which case, voltage drop shall govern wire sizes.  A 
power factor of 80 percent shall be used for motors in such calculations. 

 
1.09 EXTRA MATERIALS 

 
A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 
 

1. Fuses for Fused Switches:  Equal to 10 percent of quantity installed for each size 
and type, but no fewer than three of each size and type. 
 

2. Control Power Fuses:  Equal to 10 percent of quantity installed for each size and 
type, but no fewer than two of each size and type. 
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3. Auxiliary Contacts:  Furnish one spare(s) for each size and type of magnetic 

controller installed. 
 

4. Power Contacts:  Furnish three spares for each size and type of magnetic 
contactor installed. 

 
5. Overload Relays:  Equal to 10 percent of quantity installed for each size and 

type, but no fewer than three of each size and type. 
 

6. Pilot Lights:  Equal to 10 percent of quantity installed for each type, but no fewer 
than two of each type. 
 

PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 

 
A. Available Manufacturers:  Subject to compliance with requirements, supply equipment 

from one of the following manufacturers.  No other manufacturers are acceptable. 
 
1. Square D Company; Groupe Schneider. (Basis of Design). 

 
2. Eaton Corporation; Westinghouse & Cutler-Hammer Products. 

 
3. Siemens Energy and Automation, Inc. 

 
4. Allen-Bradley Company; Industrial Control Group. 

 
5. Crouse-Hinds ECM; Cooper Industries, Inc. Division. 

 
B. All motor controllers shall be NEMA type controllers.   IEC type controllers shall NOT 

be acceptable. 
 

2.02 MANUAL MOTOR CONTROLLERS 
 

A. Description:  NEMA ICS 2, AC general-purpose Class A manually-operated, full-voltage 
controller for fractional horsepower induction motors, with thermal overload unit.  
Manual motor controllers shall be equipped with red pilot light, hand-off-automatic 
selector switch and toggle operator.  Provide size and number of poles as required for a 
complete installation of the equipment being connected. 
 

B. Thermal Overload Units: 
 

1. Thermal overload units shall be melting alloy type, properly sized for the 
equipment being protected, and shall be interchangeable.  Controller shall be 
inoperable if thermal overload unit is removed.   

 
C. Enclosure: ANSI/NEMA ICS 6; Type 1 for interior use and Type 4X stainless steel or 

cast iron for damp or wet locations.  Provide flush-mounted enclosures for units located 
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in finished areas.  Provide handle guard with locking provisions in the "off" position on 
all enclosures. 
 

D. Furnish Square D, Class 2510 Type F motor controllers with 2510 FL1 handle guard, or 
approved equal. 
 

2.03 MANUAL MOTOR SWITCHES 
 

A. Description:  NEMA ICS 2, AC general-purpose Class A manually-operated, full-voltage 
controller for integral horsepower induction motors, without thermal overload unit.  
Manual motor switches shall be equipped with red pilot light and toggle operator.  
Provide size and number of poles as required for a complete installation of the equipment 
being connected. 
 

B. Enclosure: ANSI/NEMA ICS 6; Type 1 for interior use and Type 4X stainless steel or 
cast iron for damp or wet locations.  Provide flush-mounted enclosures for units located 
in finished areas.  Provide handle guard with locking provisions in the "off" position on 
all enclosures. 
 

C. Furnish Square D, Class 2510 Type K motor controllers with 2510 FL1 handle guard, or 
approved equal. 

 
2.04 COMBINATION MAGNETIC MOTOR CONTROLLERS - DISCONNECT SWITCH TYPE 

 
A. Description:  Combine magnetic motor controllers with fusible switch disconnect in 

common enclosure.   
 
1. Magnetic Motor Controllers:  NEMA ICS 2, AC general-purpose Class A full-

voltage, non-reversing, across-the-line magnetic controller for induction motors 
rated in horsepower. 
 

2. Fusible Switch Assemblies:  NEMA KS 1, enclosed knife switch with externally 
operable handle and visible blades.  Switch shall have a color-coded externally 
operated handle.  Operating handle shall give positive visual indication of 
"on/off" with red and black color-coding.  Switch shall have fuse clips to accept 
rejection-type, dual-element, current-limiting, time-delay fuses, as specified in 
Division 26 Section "Fuses". 

 
3. [Non-fusible Switch Assemblies:  NEMA KS 1, enclosed knife switch with 

externally operable handle and visible blades.  Switch shall have a color-coded 
externally operated handle.  Operating handle shall give positive visual indication 
of "on/off" with red and black color-coding.] 

 
B. Control Circuit:  Coordinate with Automatic Temperature Control Contractor; obtained 

from integral control power transformer.  
 

C. Coil: Encapsulated type. 
 

D. Poles:  As indicated. 
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E. Size:  NEMA size 1, unless otherwise indicated. 

 
F. Contacts:  Totally enclosed, double-break, silver-cadmium-oxide power contacts.  

Contact inspection and replacement shall be possible without disturbing line or load 
wiring. 
 

G. Wiring:  Straight-through wiring with all terminals clearly marked. 
 

H. Overload Relay:  NEMA ICS.  Provide with sensors in each phase matched to nameplate 
full-load current of specific motor to which they connect, and with appropriate 
adjustment for motor duty cycle.   
 
1. Solid State:  Trip current rating will be established by selection of overload relay 

and shall be adjustable (3 to 1 current range).  The overload shall be self-
powered, provide phase loss and phase unbalance protection, have a permanent 
tamper guard, and be ambient insensitive.  It shall be available in Trip Class 10 
or Class 20 and have a mechanical test function. 

 
2. Outputs:  Provide normally closed (N.C.) auxiliary contact. 

 
3. Reset:  Unit shall offer both manual reset and remote reset using an external 

module. 
 

I. Options and Features: 
 
1. Control Power Transformers: Include a control power transformer with adequate 

capacity to operate connected pilot light, indicating  and control devices, plus 100 
percent spare capacity.  Provide fused secondary protection and bond un-fused 
leg of secondary to enclosure. 
 

2. Auxiliary Contacts:  Provide two normally open (N.O.) and two normally closed 
(N.C.) auxiliary contacts in each starter in addition to the standard normally open 
(N.O.) sealing contact. 

 
3. Push-Buttons:  Momentary push buttons with a factory-applied hasp arranged so 

a padlock can be used to lock the push-button in depressed position with control 
circuit open. 

 
4. Cover Mounted Indicating Lights:  [Green] [White] "Power Available" and red 

"Running" LED type indicating lights.  "Power Available" indicating light shall 
be connected at the load side of the fused secondary terminals of the control 
power transformer.  "Running" indicating light shall be connected through one 
normally open (N.O.) auxiliary control contact.  Indicating lights connected to 
the start button or across the load side of starters will not be acceptable.  
Indicating lights shall be equipped with individual legend plates supplied by the 
manufacturer. 

 
5. Pilot Device Contacts:  NEMA ICS 2, Form "Z". 
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6. Selector Switches:  Rotary type, Hand-Off-Automatic (H-O-A) selector switch.  

All switch positions shall be maintained contact. 
 
7. Control Relays:  Auxiliary and adjustable time-delay relays. 
 

J. Furnish Square D, Class 8538 Type S, or approved equal.  
 
2.05 ENCLOSURES 
 

A. Description: All motor controllers shall be mounted in enclosures, flush or surface 
mounted as required.  Provide flush-mounted enclosures for motor controls in finished 
locations.   
 

B. Enclosures shall comply with requirements of NEMA 250 – “Enclosures for Electrical 
Equipment”, and NEMA ICS 6 – “Enclosures Standard”. 

 
C. Enclosures shall be provided in accordance with the following requirements in order to 

meet environmental conditions at the installed location of each motor controller. 
 

1. Dry, Interior Locations:  NEMA Type 1. 
 

2. Damp or Wet Outdoor Locations:  NEMA Type [3R] [4] [4X]. 
 

3. Damp or Wet Interior Locations:  NEMA Type 4. 
 

PART 3 EXECUTION 
 
3.01 APPLICATIONS 
 

A. Select features of each motor controller to coordinate with ratings and characteristics of 
supply circuit and motor; required control sequence; duty cycle of motor, drive, and load; 
and configuration of pilot device and control circuit affecting controller functions. 

 
B. Select horsepower rating of controllers to suit motor controlled. 

 
C. Use fractional-horsepower manual motor controllers for single-phase motors, unless 

otherwise indicated. 
 

D. Hand-Off-Automatic Selector Switches:  In covers of manual and magnetic motor 
controllers started and stopped by automatic controls or interlocked with other 
equipment. 

 
E. Provide heaters and fuses correlated with full load nameplate current of motors provided.  

Set overload devices to suit motor provided. 
 
3.02 INSTALLATION 
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A. Install independently mounted motor-control devices according to manufacturer's written 
instructions. 

 
B. Location:  Locate controllers within sight of motors controlled, unless otherwise 

indicated. 
 

C. For control equipment at walls, bolt units to wall or mount on lightweight structural-steel 
channels bolted to wall.  For controllers not at walls, provide freestanding racks 
conforming to Division 26 Section “Hangers and Supports”. 

 
3.03 IDENTIFICATION 
 

A. Identify motor-control components and control wiring according to Division 26 Section 
“Electrical Identification”. 

 
3.04 CONTROL WIRING INSTALLATION 
 

A. Install wiring between motor-control devices according to Division 26 Section 
“Conductors and Cables”. 

 
B. Bundle, train, and support wiring in enclosures. 

 
C. Connect hand-off-automatic switch and other automatic control devices where available. 

 
3.05 CONNECTIONS 
 

A. Tighten connectors, terminals, bus joints, and mountings.  Tighten field-connected 
connectors and terminals, including screws and bolts, according to manufacturer's 
published torque-tightening values.  Where manufacturer's torque values are not 
indicated, use those specified in UL 486A and UL 486B. 

 
3.06 FIELD QUALITY CONTROL 
 

A. Testing:  After installing motor controllers and after electrical circuitry has been 
energized, demonstrate product capability and compliance with requirements. 

 
1. Procedures:  Perform each visual and mechanical inspection and electrical test 

stated in NETA ATS, Sections 7.5 and 7.16.  Certify compliance with test 
parameters. 

 
2. Remove and replace malfunctioning units with new units, and retest. 

 
B. Reports: Prepare written reports certified by testing organization of tests and 

observations.  Report defective materials and workmanship and unsatisfactory test 
results.  Include records of repairs and adjustments made. 

 
C. Labeling: On satisfactory completion of tests and related effort, apply a label to tested 

components indicating test results, date, and responsible organization and person. 
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

MOTOR CONTROLLERS        26 2913-9 

D. Pretesting:   On completing installation of the system, perform the following preparations 
for tests: 

 
1. Make insulation resistance test of conducting parts of motor control components; 

and of connecting supply, feeder, and control circuits.  For devices containing 
solid-state components, use test equipment and methods recommended by the 
manufacturer. 

 
2. Make continuity tests of circuits. 

 
3. Provide set of Contract Documents to test personnel.  Include full updating on 

final system configuration and parameters where they supplement or differ from 
those indicated in the original Contract Documents. 

 
4. Provide manufacturer’s instructions for installation and testing of motor control 

devices to test personnel. 
 

E. Visual and mechanical inspection:  Include the following inspections and related work. 
 

1. Motor-Control Device Ratings and Settings:  Verify that ratings and settings as 
installed are appropriate for final loads and final system arrangement and 
parameters.  Recommend final protective-device ratings and settings where 
differences are found.  Use accepted revised ratings or settings to make the final 
system adjustments.  Prepare and submit the load current and overload relay 
heater list. 

 
2. Inspect for defects and physical damage, NRTL labeling, and nameplate 

compliance with current project drawings. 
 

3. Exercise and perform operational tests of mechanical components and other 
operable devices in accordance with manufacturer’s instructions. 

 
4. Check tightness of electrical connections of devices with calibrated torque 

wrench.  Use Manufacturer’s recommended torque values. 
 

5. Clean devices using Manufacturer’s approved methods and materials. 
 

6. Verify proper fuse types and ratings in fusible devices. 
 

F. Electrical Tests: Perform the following in accordance with manufacturer’s instructions: 
 

1. Insulation resistance test of motor control devices conducting parts to the extent 
permitted by the manufacturer’s instructions.  Insulation resistance less than 100 
megohms is not acceptable. 

 
2. Use primary current injection to check performance characteristics of motor-

circuit protectors and for overload relays of controllers for motors 15 horsepower 
and larger.  Trip characteristics not within manufacturer’s published time-current 
tolerances are not acceptable. 
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3. Make adjustments for final settings of adjustable-trip devices. 

 
4. Test auxiliary protective features such as loss of phase, phase unbalance and 

undervoltage to verify operation. 
 

5. Check for improper voltages at terminals in controllers that have external control 
wiring when controller disconnect is opened.  Any voltage over 30V is 
unacceptable. 

 
G. Correct deficiencies and retest motor control devices.  Verify by the system tests that 

specified requirements are met. 
 
3.07 CLEANING 
 

A. Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and mars of 
finish to match original finish.  Clean devices internally, using methods and materials 
recommended by manufacturer. 

 
3.08 DEMONSTRATION 
 

A. Training:  Engage a factory-authorized service representative to demonstrate motor 
controllers and train Owner's maintenance personnel. 

 
1. Conduct a minimum of 4 hours of training in operation and maintenance as 

specified in Division 01 Section “Contract Closeout”.  Include training relating to 
equipment operation and maintenance procedures. 

 
2. Schedule training with at least 7 days' advance notice. 

 
 
 END OF SECTION 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

 
INTERIOR LIGHTING         26 5100-0 

 DIVISION 26 
 SECTION 26 5100 
 INTERIOR LIGHTING 
 TABLE OF CONTENTS 
 
PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
1.02 SUMMARY 
1.03 SUBMITTALS 
1.04 QUALITY ASSURANCE 
1.05 COORDINATION 
1.06 WARRANTY 
1.07 EXTRA MATERIALS 
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 
2.02 FIXTURES AND FIXTURE COMPONENTS, GENERAL 
2.03 LAMP HOLDERS  
2.04 FINISHES  
2.05 FLUORESCENT LAMP BALLASTS 
2.06 LED ELECTRONIC DRIVERS 
2.07 HIGH INTENSITY DISCHARGE LAMP BALLASTS 
2.08 EMERGENCY BATTERY PACKS 
2.09 EXIT SIGNS 
2.10 LAMPS  
2.11 FIXTURE SUPPORT COMPONENTS 
2.12 FIXTURES 
 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
3.02 GENERAL INSTALLATION OF FIXTURES  
3.03 CONNECTIONS 
3.04 FIELD QUALITY CONTROL 
3.05 CLEANING AND ADJUSTING 
3.06 DEMONSTRATION 
 
 
 
 
 
 
 
 
 
 
 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

 
INTERIOR LIGHTING         26 5100-1 

SECTION 26 5100 
 

INTERIOR LIGHTING 
 

PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
1.02 SUMMARY 
 

A. This Section includes interior lighting fixtures, lamps, ballasts, emergency lighting units, 
and accessories. 

 
B. Related Sections include the following:  Division 26 Section “Lighting Control 

Equipment” for programmable lighting control systems, time switches, additional 
photoelectric relays, power relays, and contactors. 

 
C. Provide a lighting fixture for each fixture shown on the Drawings as described in this 

Specification, of the design and quality indicated herein.  Provide fixtures complete, 
including lamps of the wattage and type indicated. 

 
D. All materials, accessories, and any other equipment necessary for the complete and 

proper installation of all lighting fixtures included in this contract shall be furnished by 
the Contractor. 

 
E. Conformance:   Fixtures shall be manufactured in strict accordance with the Contract 

Drawings and Specifications. 
 

F. Specifications and scale Drawings are intended to convey the salient features, function 
and character of the fixtures only, and do not undertake to illustrate or set forth every 
item or detail necessary for the work. 

 
G. Minor details, not usually indicated on the Drawings nor specified, but that are necessary 

for the proper execution and completion of the fixtures, shall be included, the same as if 
they were herein specified or indicated on the Drawings. 

 
H. Omissions: The Owner shall not be held responsible for the omission or absence of any 

detail, construction feature, etc., which may be required in the production of the fixtures.  
The responsibility of accurately fabricating the fixtures to the fulfillment of this 
Specification rests with the Contractor. 

 
1.03 SUBMITTALS 
 

A. Product Data: Submit fixture shop drawings in booklet form with separate sheet for each 
type of lighting fixture indicated, arranged in order of fixture designation. Include data on 
features, accessories, and the following: 
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1. Dimensions of fixtures. 

 
2. Certified results of independent laboratory test for fixtures and lamps for 

electrical ratings and photometric data. Test data shall include manufacturer and 
model number for fixture being submitted. 

 
3. Emergency lighting unit battery and charger. 

 
4. Fluorescent and high-intensity-discharge ballasts. 

 
5. Types of lamps. 

 
B. Shop Drawings: Show details of nonstandard or custom fixtures. Indicate dimensions, 

weights, method of field assembly, components, features, and accessories. 
 

1. Wiring Diagrams: Detail wiring for fixtures and differentiate between 
manufacturer-installed and field-installed wiring. 

 
C. Coordination Drawings:  Reflected ceiling plans and sections drawn to scale and 

coordinating fixture installation with ceiling grid, ceiling-mounted items and other 
components in the vicinity. Include work of all trades that is to be installed near lighting 
equipment. 

 
D. Product Certificates:  Signed by manufacturers of lighting fixtures certifying that 

products comply with requirements. 
 

E. Dimming Ballast Compatibility Certificates:  Signed by manufacturer of ballast certifying 
that ballasts are compatible with dimming systems and equipment with which they are 
used. 

 
F. Field Test Reports:  Indicate and interpret test results for compliance with performance 

requirements. 
 

G. Record Documents:  Accurately record actual location of each luminaire with the 
associated switching/control arrangement. 

 
H. Maintenance Data:  For lighting fixtures to include in maintenance manuals specified in 

Division 01.  Include technical data sheets and parts ordering information.  Include 
testing and maintenance requirements and instructions for emergency lighting equipment. 
 

1.04 QUALITY ASSURANCE 
 

A. Fixtures, Emergency Lighting Units, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.  
Provide only UL listed and labeled fixtures with UL listed wiring.  Wiring shall be 
suitable for the fixture temperature listing. 

 
B. Comply with NFPA 70. 
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C. FM Compliance:  Fixtures for hazardous locations shall be listed and labeled for 

indicated class and division of hazard by FM. 
 

D. NFPA 101 Compliance:  Comply with visibility and luminance requirements for exit 
signs. 

 
E. Mockups:  Provide lighting fixtures for room or module mockups where required by the 

Architect.  Install fixtures for mockups with power and control connections. 
 

1. Obtain Architect's approval of fixtures for mockups before starting installations. 
 

2. Maintain mockups during construction in an undisturbed condition as a standard 
for judging the completed Work. 

 
3. Remove mockups when directed.  Fixtures may be reinstalled in the Work with 

approval of Architect. 
 

4. Approved fixtures in mockups may become part of the completed Work if 
undisturbed at time of Substantial Completion. 

 
F. UL Listing: All fixtures shall be manufactured in strict accordance with the appropriate 

and current requirements of the Underwriters’ Laboratories, Inc. (Standards for Safety), 
and others as they may be applicable.  A UL listing shall be provided for each fixture 
type and the appropriate label or labels shall be affixed to each fixture in a position 
concealing it from normal view.   
 

G. Installer:   All Installers shall have not less than five (5) years’ experience in the 
installation of lighting fixtures of the type and quality shown. 

 
H. Materials, equipment and appurtenances, as well as workmanship provided under this 

Section, shall conform to the highest commercial standard as specified and as indicated 
on the drawings. 

 
I. Electrical Code Compliance:  Comply with applicable local code requirements of the 

authority having jurisdiction and NEC Articles 220, 410, and 510 as applicable to 
installation, and construction of interior building lighting fixtures. 

 
J. NEMA Compliance:  Comply with applicable requirements of NEMA Standards 

Publication Numbers LE1 and LE2 pertaining to lighting equipment and LE4 pertaining 
to recessed luminaires. 

 
K. IES Compliance:  Comply with IES RP-1 pertaining to office lighting practices and RP-

15, regarding selection of illuminance values for interior office building. 
 

L. UL Compliance:  Comply with UL Standards, including UL 486A and B, pertaining to 
interior lighting fixtures.  Provide interior lighting fixtures and components which are 
UL-listed and labeled and comply with the following UL Standards: 
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1. UL 1598 – Luminaires (Tri-national standard) 
 

2. UL 1993 – Self ballasted Lamps and Lamp Adapters 
 

3. UL 8750 – Light Emitting Diode (LED) Equipment for Use in Lighting Products 
 

4. UL 8753/ULC-S8753 – Standard for Field-Replaceable Light Emitting Diode 
(LED) Light Engines 

 
5. UL 8754/ULC-S8754 – Holders, Bases, and Connectors for Solid-State (LED) 

Light Engines and Arrays. 
 

6. UL 935, UL 1029, UL 542 – Ballasts 
 

7. UL 496 – Lampholders 
 

8. UL 924 – Emergency Lighting and Power Equipment 
 

M. CBM Labels:  Provide fluorescent lamp ballasts which comply with Certified Ballasts 
Manufacturer’s Association Standards and carries the CBM label. 

 
N. NECA/IESNA Compliance:  Comply with NECA/IESNA 500 – 1998 Standard, 

Installing Indoor Commercial Lighting Systems (ANSI). 
 
1.05 COORDINATION 
 

A. Fixtures, Mounting Hardware, and Trim:  Coordinate layout and installation of lighting 
fixtures with ceiling system and other construction. Provide plaster frames, hangers, trim 
rings, and fittings, as required for each type of ceiling construction. 

 
B. The Contractor shall coordinate switch and lighting control devices with door swings and 

other architectural features. 
 

C. The Contractor shall be responsible for providing the required quantity of ballasts to 
provide the control and operations of the lighting fixtures as indicated by the lighting 
controls on the Drawings.  For example, where two switches are indicated to serve 
fixtures, then two ballasts per fixture shall be provided. 

 
1.06 WARRANTY 
 

A. General Warranty:  Special warranty specified in this Article shall not deprive Owner of 
other rights Owner may have under other provisions of the Contract Documents and shall 
be in addition to, and run concurrent with, other warranties made by Contractor under 
requirements of the Contract Documents. 

 
B. Special Warranty for Batteries:  Written warranty, executed by manufacturer agreeing to 

replace rechargeable batteries that fail in materials or workmanship within specified 
warranty period. 
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1. Special Warranty Period for Batteries:  Manufacturer's standard, but not less than 
5 years from date of Substantial Completion.   

 
C. Special Warranties for Fluorescent Ballasts:  Written warranty, executed by manufacturer 

agreeing to replace fluorescent ballasts that fail in materials or workmanship within 
specified warranty period. 

 
1. Special Warranty Period for Electronic Ballasts:  Five years from date of 

manufacture, but not less than four years from date of Substantial Completion. 
 

2. Special Warranty Period for Electromagnetic Ballasts:  Manufacturers' standard 
warranty, but not less than two years from date of manufacture. 

 
1.07 EXTRA MATERIALS 
 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

 
1. Lamps and LED Circuit Boards:  10 for every 50 of each type and rating 

installed.  Furnish at least one of each type. 
 

2. Plastic Diffusers and Lenses:  1 for every 50 of each type and rating installed.  
Furnish at least one of each type. 

 
3. Ballasts and  Electronic LED Drivers:  1 for every 50  of each type and rating 

installed.  Furnish at least one of each type. 
 

4. Emergency ballasts:  1 for every 20 of each type and rating installed.  Furnish at 
least one of each type. 

 
5. Globes and Guards:  1 for every 50  of each type and rating installed.  Furnish at 

least one of each type. 
 
PART 2  PRODUCTS 
 
2.01 MANUFACTURERS 
 

A. Products:  Subject to compliance with requirements, products that may be incorporated 
into the Work include, the products indicated in this Specification.   

 
B. Data listed and model number shown, in this Specification for each fixture type indicate 

minimum requirements and no exceptions will be made. 
 
2.02 FIXTURES AND FIXTURE COMPONENTS, GENERAL 
 

A. Metal Parts:  Free from burrs, sharp corners, and edges. 
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B. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to 
prevent warping and sagging. 

 
C. Doors, Frames, and Other Internal Access:  Smooth operating, free from light leakage 

under operating conditions, and arranged to permit relamping without use of tools.  
Arrange doors, frames, lenses, diffusers, and other pieces to prevent accidental falling 
during relamping and when secured in operating position. 

 
D. Reflecting Surfaces:  Minimum reflectance as follows, unless otherwise indicated: 

 
1. White Surfaces:  85 percent. 

 
2. Specular Surfaces:  83 percent. 

 
3. Diffusing Specular Surfaces:  75 percent. 

 
4. Laminated Silver Metallized Film:  90 percent. 

 
E. Lenses, Diffusers, Covers, and Globes:  100 percent virgin acrylic plastic or annealed 

crystal glass, unless otherwise indicated. 
 

1. Plastic for lenses and diffusers shall be formed of colorless 100% virgin acrylic 
as manufactured by Rhom & Haas, Dupont, or as acceptable.  The quality of the 
raw material must equal or exceed IES, SPI and NEMA Specifications by at least 
100%--which, as a minimum standard, shall not exceed a yellowness factor of 3 
after 2,000 hours of exposure in the Fade-meter or as tested by an independent 
test laboratory.  Acrylic plastic lenses and diffusers shall be properly cast, 
molded or extruded as specified, and shall remain free of any dimensional 
instability, discoloration, embrittlement, or loss of light transmittance for at least 
15 years. 

 
2. Lens Thickness:  0.125 inch (3 mm) minimum, unless greater thickness is 

indicated. 
 

3. Glass used for lenses, refractors, and diffusers in incandescent lighting fixtures 
shall be tempered for high impact and heat resistance; the glass shall be crystal 
clear in quality with a transmittance of not less than 88%.  For exterior fixtures, 
use tempered Borosilicate glass, Corning #7740, or as acceptable.  For fixtures 
directly exposed to the elements and aimed above the horizontal with a radiant 
energy of 4.16 watts per square inch, or greater, use Vycor glass. 

 
4. Where optical lenses are used, they shall be free from spherical and chromatic 

aberrations and other imperfections which may hinder the functional 
performance of the lenses. 

 
5. Mechanical:   All lenses, louvers, or other light diffusing elements shall be 

removable, but positively held so that hinging or other normal motion will not 
cause them to drop out. 
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6. Cleaning: All lenses shall be turned over to the Owner clean and free of dust. 
 
2.03 LAMP HOLDERS 
 

A. Fluorescent: Body - white urea plastic.  Contacts:  silver-plated phosphor bronze.  
 
2.04 FINISHES 
 

A. Painted Surfaces:  Synthetic enamel, with acrylic, alkyd, epoxy, polyester, or 
polyurethane base, light stabilized, baked on at 350 degree Fahrenheit minimum, 
catalytically or photo-chemically polymerized after application.  All painted surfaces 
shall be painted after fabrication. 

 
B. Ceiling opening frames shall either be manufactured of non-ferrous metal, or be suitably 

rust-proofed after fabrication. 
 

C. Selection: Unless otherwise noted, finishes shall be as selected by the Architect. 
 

D. Undercoat:   Except for stainless steel, give ferrous metal surfaces a five-stage phosphate 
treatment or other acceptable base bonding treatment before final painting and after 
fabrication. 

 
E. Unpainted non-reflecting surfaces shall be satin finished and coated with a stoved clear 

lacquer to preserve the surface.  Where aluminum surfaces are treated with an anodic 
process, the clear lacquer coating may be omitted. 

 
F. Unpainted Aluminum Surfaces:  Finish interior aluminum trims with an anodized coating 

of not less than 7 mg per square inch, of a color and surface finish as selected by the 
Architect.  Finish exterior aluminum trims with an anodized coating of not less than 35 
mg per square inch or a color and surface finish as selected by the Architect. 

 
G. Porcelain Enamel Surfaces:  Apply porcelain finishes smoothly.  Finish shall be not less 

than 7.5 mils thick of non-yellowing, white, vitreous porcelain enamel with a reflectance 
of not less than 85%. 

 
H. Fixtures:  Manufacturer's standard, unless otherwise indicated. 

 
1. Paint Finish:  Applied over corrosion-resistant treatment or primer, free of 

defects. All parts shall be painted after fabrication. 
 

2. Metallic Finish:  Corrosion resistant. 
 
I. White finishes: Minimum of 85 percent reflectance. 

 
2.05 FLUORESCENT LAMP BALLASTS 
 

A. Fluorescent Lamp Ballast Manufacturers:  Provide quality ballasts by the Manufacturers 
listed below.  Off-brand/generic ballasts shall NOT be acceptable. 
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1. Advance (Philips Lighting Electronics) 
 

2. General Electric (GE) Lighting 
 

3. Lutron. 
 

4. Osram Sylvania. 
 

5. Universal Lighting Technologies, Inc. 
 

B. General Requirements:  Unless otherwise indicated, features include the following: 
 

1. Designed for type and quantity of lamps indicated at full light output. 
 

2. Conform to UL 935 Fluorescent - Lamp Ballasts. 
 

3. Total Harmonic Distortion Rating:  Less than 10 percent. 
 

4. Sound Rating:  A. 
 

5. Conform to ANSI C82.1 Specifications for Fluorescent Lamp Ballast. 
 

6. Warranty:   Minimum 2 years of warranty after the date of acceptance for all 
types of ballasts. 

 
C. Electronic Ballasts for Linear Lamps:  Unless otherwise indicated, features include the 

following, besides those in "General Requirements" Paragraph above: 
 

1. Certified Ballast Manufacturer Certification:  Indicated by label. 
 

2. Lamp Starting Method:  Programmed start. 
 

3. Nominal Ballast Factor:  87 percent, minimum, unless otherwise indicated. 
 

4. Power Factor:   90 percent, minimum. 
 

5. Encapsulation:  Without voids in potting compound. 
 

6. Third Harmonic Content of Ballast Current: Less than 10 percent. 
 

7. Conform to IEEE C62.41, Category A. 
 

8. Conform to FCC Regulations, Part 15, Subpart J. 
 

9. Lamp Current Crest Factor shall be less than 1.7. 
 

10. Parallel Lamp Circuits:  Multiple lamp ballasts connected to maintain full light 
output on surviving lamps if one or more lamps fail. 
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D. Electromagnetic Ballasts for Linear Lamps:  Unless otherwise indicated, features include 
the following, besides those in "General Requirements" Paragraph above: 

 
1. Type:  Energy saving. 

 
2. Certified Ballast Manufacturer Certification:  Indicated by label. 

 
3. Encapsulation:  Without voids in potting compound. 

 
E. Ballasts for Compact Lamps in Recessed Fixtures:  Unless otherwise indicated, additional 

features include the following: 
 

1. Type:  Electronic or electromagnetic, fully encapsulated in potting compound. 
 

2. Power Factor:  90 percent, minimum. 
 

3. Operating Frequency:  20 kHz or higher. 
 

4. Flicker:  Less than 5 percent. 
 

5. Lamp Current Crest Factor:  Less than 1.7. 
 

6. Transient Protection:  Comply with IEEE C62.41 for Category A1 locations. 
 

7. Third Harmonic Content of Ballast Current:  Less than 10 percent. 
 

F. Ballasts for Compact Lamps in Non-Recessed Fixtures:  Unless otherwise indicated, 
additional features include the following: 

 
1. Power Factor:  90 percent, minimum. 

 
2. Ballast Coil Temperature:  65°C, maximum. 

 
3. Transient Protection:  Comply with IEEE C62.41 for Category A1 locations. 

 
G. Ballasts for Dimmer-Controlled Fixtures:  Comply with general and fixture-related 

requirements above for electronic ballasts. 
 

1. Compatibility:  Certified by manufacturer for use with specific dimming system 
indicated for use with each dimming ballast. 

 
2. Ballasts shall be capable of operating lamps indicated in a smooth, stable, flicker-

free range from full brightness (100%) down to 5% light output. 
 

3. Ballast shall maintain full filament heat throughout the dimming range. 
 

4. Ballast dimming circuitry shall be UL Class 2 fully insulated form ballast input 
power. 
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H. Ballasts for Low-Temperature Environments:  As follows: 
 

1. Temperatures 0°F (-17 °C) and Above:  Electronic or electromagnetic type rated 
for 0°F (-17°C) starting temperature. 

 
2. Temperatures -20°F (-29°C) and Above:  Electromagnetic type designed for use 

with high-output lamps. 
 

I. Ballasts for outdoor environments shall be of the low temperature type (0°F minimum). 
 

J. Ballasts for special applications, as indicated, to minimize EMI/RFI shall comply with 47 
CFR, Chapter 1, Part 18, Subpart C, for limitations on electromagnetic and radio-
frequency interference for nonconsumer equipment. 

 
2.06 LED ELECTRONIC DRIVERS 

 
A. Manufacturers:  Provide quality LED electronic drivers by the manufacturers listed 

below.  Off-brand/generic electronic drivers shall not be acceptable. 
 
1. Advance (Philips Lighting Electronics) 
 
2. General Electric (GE) Lighting 
 
3. Lutron 
 
4. Osram Sylvania 
 
5. Universal Lighting Technologies, Inc. 
 

B. General Requirements:  
 
1. Suitable for operating type and quantity of LED sources indicated at full light 

output. 
 
2. No PCBs. 
 
3. Suitable for dry and damp locations. 
 
4. Starting temperature: 0 degrees Celsius. 
 
5. 50,000 hour (minimum) design life. 
 
6. Class 2 output UL recognized to UL and CSA requirements. 
 

C. Electrical Requirements: 
 
1. 0-10V dimming standard. 
 
2. Power Factor: 90 percent (0.9) minimum. 
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3. Total Harmonic Distortion (THD): Less than 20 percent. 
 
4. Sound Rating:  A. 
 
5. Short circuit and overload protection standard. 
 
6. Inherent thermal protection standard. 
 

D. Listings: 
 
1. ANSI C62.41: Category A for transient protection. 
 
2. ANSI C82.11 
 
3. FCC Part 15: Non-consumer equipment EMC. 
  
4. UL 1310: Standard for Class 2 Power Units. 
 

E. Warranty:   
 
1. Minimum five-year warranty. 
 

2.07 HIGH-INTENSITY-DISCHARGE LAMP BALLASTS 
 

A. General:  Comply with ANSI C82.4, “Ballasts for High-Intensity - Discharge and Low-
Pressure Sodium Lamps” and UL 1029 “High Intensity Discharge Lighting Fixtures”.  
Unless otherwise indicated, features include the following: 

 
1. Type:  Constant wattage autotransformer or regulating high-power-factor type, 

unless otherwise indicated. 
 

2. Operating Voltage:  Match system voltage. 
 

3. Minimum Starting Temperature:  -22°F (-30°C) for single lamp ballasts. 
 

4. Normal Ambient Operating Temperature:  104°F (40°C). 
 

5. Open-circuit operation that will not reduce average life. 
 

6. Auxiliary, Instant-on, Quartz  Time Delay System:  Automatically switches 
quartz lamp on when fixture is initially energized and when momentary power 
outages occur.  Automatically turns quartz lamp off when high-intensity-
discharge lamp reaches approximately 60 percent light output. 

 
B. High-Pressure Sodium Ballasts:  Equip with a solid-state igniter/starter having an average 

life in pulsing mode of 10,000 hours at an igniter/starter case temperature of 90°C. 
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C. Instant Restrike Device:  Solid-state, potted module, mounted inside high-pressure 
sodium fixture and compatible with high-pressure sodium lamps, ballasts, and sockets up 
to 150 W. 

 
1. Restrike Range:  105- to 130-V ac. 

 
2. Maximum Voltage:  250-V peak or 150-V ac RMS. 

 
D. Ballasts shall be acceptable and listed by Underwriters’ Laboratories, Inc.  as Type 1 for 

non-weatherproof indoor conditions, and Type 2 for outdoor conditions; and ballasts shall 
be CBM-certified by ETL labels.  Ballasts shall be high power factor, high efficiency and 
constant wattage. 

 
E. Operating Environment:  Indoor heated or air conditioned spaces - 10°C to 40°C  (50°F 

to 105°F) ambient.  Outdoors or unheated spaces:  -29°C to 40°C (-20°F to 105°F).  
Insulation:   Class H, 180°C (375°F) when tested in accordance with UL and CBM 
Standards. 

 
F. Electrical Characteristics:  Ballasts shall be designed for single frequency operation , 60 

Hz nominal and shall operate at the nominal voltages indicated on the label, 120 volt 
and/or 277 volt, as required.  Drop-out voltages:  66 percent of nominal.  Suitable to 
operate within plus or minus 10 percent voltage variation. 

 
G. Secure ballasts firmly in lighting fixtures to prevent vibrations. 

 
2.08 EMERGENCY BATTERY PACKS: 

 
A. Unless otherwise indicated, features include the following: 

 
1. Conform to UL 924 “Emergency Lighting and Power Equipment” 

 
2. Conform to NFPA 101 and International Building Code (IBC) requirements. 

 
3. Initial Light Output:  Provide as indicated. 

 
4. Illumination time:  90 minutes, minimum. 

 
5. Battery:  Long life, high temperature, maintenance-free Nickel-Cadmium battery 

with test switch. 
 

6. Self-Testing Diagnostics:  Provide as indicated. 
 

7. Cold Weather Operation:  Provide as indicated. 
 

8. Warranty:  Minimum 5 year full product warranty. 
 

9. Manufacturers:  Provide specification grade emergency battery ballasts by the 
Manufacturers listed below.  Off-brand/generic ballasts shall NOT be acceptable. 
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a. Bodine 
 

b. Iota 
 

c. Power Sentry 
 

2.09 EXIT SIGNS 
 

A. General Requirements:  Comply with UL 924, “Emergency Lighting and Power 
Equipment”, and the following: 

 
1. Sign Colors and Lettering Size:  Comply with authorities having jurisdiction. 

 
B. Internally Lighted Signs:  As follows: 

 
1. Lamps for AC Operation:  Light-emitting diodes (LED), 25 + years rated lamp 

life. 
 
2.10 LAMPS 
 

A. Fluorescent Color Temperature and Minimum Color-Rendering Index:  3500K and 85 
CRI, unless otherwise indicated. 

 
1. Fluorescent Lamps - Outdoor:  High output, cool white, lengths as required. 

 
B. Noncompact Fluorescent Lamp Life:  Rated average is 20,000 hours at 3 hours per start 

when used on rapid-start circuits. 
 

C. Metal-Halide Color Temperature and Minimum Color-Rendering Index:  3600 K and 70 
CRI, unless otherwise indicated. 

 
D. Lamps installed in outdoor environments shall be rated for low temperature applications 

(0°F, minimum). 
 

E. Lamps shall conform to ANSI Standards C78 series and shall be as manufactured by 
General Electric, Philips, or Sylvania. 

 
2.11 FIXTURE SUPPORT COMPONENTS 
 

A. Comply with Division 26 Section “Common Work Results for Electrical” and Division 
26 Section “Hangers and Supports”, for channel- and angle-iron supports and nonmetallic 
channel and angle supports. 

 
B. Single-Stem Hangers:  1/2-inch (12-mm) steel tubing with swivel ball fitting and ceiling 

canopy.  Finish same as fixture. 
 

C. Twin-Stem Hangers:  Two, 1/2-inch (12-mm) steel tubes with single canopy arranged to 
mount a single fixture.  Finish same as fixture. 
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D. Rod Hangers:  3/16-inch- (5-mm-) minimum diameter, cadmium-plated, threaded steel 
rod. 

 
E. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped 

with threaded attachment, cord, and locking-type plug. 
 

F. Aircraft Cable Support:  Use cable, anchorages, and intermediate supports recommended 
by fixture manufacturer. 

 
G. Recessed fixtures shall be removable from below to allow access to outlet/junction boxes 

in ceiling spaces. 
 

H. Each fixture shall be supplied with necessary straps, supports, or hangers, or other 
miscellaneous materials and devices to install them in a satisfactory manner to conform 
to architectural treatment and finishes in area in which they are to be installed.  Consult 
all Mechanical, Architectural and Structural Plans and related Contract Documents to be 
familiar with all necessary details for proper fixture placement.  Failure to do so will not 
relieve the Contractor of responsibility of furnishing all necessary material, complete to 
perform function intended for indicated lighting system. 

 
2.12 FIXTURES 

 
A. Fixture: Type "A" 

 
1. Description:  Specification grade, high performance volumetric luminaire. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Recessed, lay-in ceiling. 

 
4. Nominal Dimensions: 24"W x 48"L x 4-3/4"D. 

 
5. Lamps: (2) 32 Watt T8 Linear Fluorescent, two-lamp cross-section. 

 
6. Ballast Types and Features: One (1) step-dimming electronic, less than 10% total 

harmonic distortion (THD), Class P thermally protected.  Minimum ballast factor of 1.0.  
Ballast disconnecting means per 2011 NEC Article 410.130(G) shall be factory or 
contractor installed on each ballast.  
 

7. Construction:  Housing and end caps shall be die-formed code-gauge cold-rolled steel.  
Reflector shall be stiffened with linear forms, profiled to a precision curve.  NEC 
compliant integral T-bar clips. 

 
8. Optics:  High transmission extruded acrylic enclosed lens with linear prisms for lamp 

diffusion.  Enclosed thermoplastic light seals at both ends of the lens to prevent light 
leaks.  Lens shall hinge down for easy access to center wireway. 
 

9. Finish:  High performance matte white paint.  All reflective surfaces shall be finished 
after fabrication with high reflectivity matte white paint for soft, uniform illumination. 
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10. Manufacturers: 

 
a. Columbia TRE Series 
b. Lithonia 2VT8 Series 
c. Metalux  
d. H.E. Williams 

 
B. Fixture: Type "B" 

 
1. Description:  Specification grade static recessed troffer. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Recessed, lay-in ceiling. 

 
4. Nominal Dimensions: 24"W x 48"L x 3-11/16"D. 

 
5. Lamps: (2) 32 Watt T8 Linear Fluorescent, two -lamp cross-section. 

 
6. Ballast Types and Features: One (1) programmed-start electronic, less than 10% total 

harmonic distortion (THD), Class P thermally protected.  Ballast disconnecting means 
per 2011 NEC Article 410.130(G) shall be factory or contractor installed on each ballast.  
 

7. Construction:  Housing formed from cold-rolled steel.  Smooth hemmed sides and 
smooth, inward formed edges.  Steel door frame with premium extruded appearance and 
flush mitered corners.  Door frame shall allow for lens replacement without frame 
disassembly.  Powder-painted steel latches shall secure door closure.  Mechanical light 
seal shall not require foam gasketing.  Integral T-bar clips for securing fixture to T-bar 
system. 

 
8. Optics:  91% reflective white reflector.  #12 pattern acrylic lens, 0.125” thickness 

(minimum), reverse apex to minimize lamp image.   
 

9. Finish:  White painted parts, finished with high-gloss baked enamel with five-stage iron-
phosphate pre-treatment. 

 
10. Manufacturers: 

 
a. Columbia ST824 Series 
b. Lithonia 2SP8 Series 
c. Metalux 2GC8 Series 
d. H.E. Williams 50 Series 

 
C. Fixture: Type "C" 

 
1. Description:  Low bay industrial. 

 
2. Voltage: 120VAC. 
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3. Mounting: Suspended, chain hung. 

 
4. Nominal Dimensions: 11"W x 48"L x 3-5/8"D. 

 
5. Lamps: (2) 32 Watt T8 Linear Fluorescent, two-lamp cross-section. 

 
6. Ballast Types and Features: One (1) programmed-start electronic, less than 10% total 

harmonic distortion (THD), Class P thermally protected.  Ballast disconnecting means 
per 2011 NEC Article 410.130(G) shall be factory or contractor installed on each ballast.  
 

7. Construction:  Channel constructed of die-formed cold-rolled steel.  Combination 
reflector and channel cover constructed of die-formed cold-rolled steel and secured by 
quarter-turn latch for easy access to wireway.  Screw-on endplates. 

 
8. Optics: Die-embossed reflectors, reflective white finish.  Apertured reflectors for uplight, 

5% uplight minimum.   
 

9. Finish:  White painted parts, finished with high-gloss baked enamel with five-stage iron-
phosphate pre-treatment. 

 
10. Other Features: White wire guard.   Safety sleeves for each lamp. 

 
11. Manufacturers: 

 
a. Columbia CSR Series 
b. Lithonia LA Series 
c. Metalux IAF Series 
d. H.E. Williams 80 Series 

 
D. Fixture: Type "D" 

 
1. Description:  General purpose strip light. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Surface, wall. 

 
4. Nominal Dimensions: 4-7/16"W x 48"L x 2-11/16"D. 

 
5. Lamps: (1) 32 Watt T8 Linear Fluorescent, one-lamp cross-section. 

 
6. Ballast Types and Features: One (1) programmed-start electronic, less than 10% total 

harmonic distortion (THD), Class P thermally protected.  Ballast disconnecting means 
per 2011 NEC Article 410.130(G) shall be factory or contractor installed on each ballast.  
 

7. Construction:  Channel constructed of die-formed cold-rolled steel.  Channel cover 
constructed of die-formed cold-rolled steel and secured by quarter-turn latch for easy 
access to wireway.   
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8. Optics:  No optics.   

 
9. Finish:  White painted parts, finished with high-gloss baked enamel with five-stage iron-

phosphate pre-treatment. 
 

 
10. Other Features: White wire guard.  Safety sleeves for each lamp. 

 
11. Manufacturers: 

 
a. Columbia CS Series 
b. Lithonia C Series 
c. Metalux SSF Series 
d. H.E. Williams 75 Series 

 
E. Fixture: Type "E" 

 
1. Description:  Emergency lighting unit, interior. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Surface, wall. 

 
4. Nominal Dimensions: 13-1/4"W x 5"H x 5-1/8"D. 

 
5. Lamps: (2) 3 Watt LED MR16 lamps. 

 
6. Battery Type and Features: Sealed nickel-cadmium battery, rated at 6-volts, 20 watts.  

Low-voltage disconnect, constant-current series charger, current-limiting charger and 
AC/LV reset (line latch) shall allow battery connection before AC power is applied and 
prevents battery damage from deep discharge. Brownout protection shall be 
automatically switched to emergency mode when supply voltage drops below 80% of 
nominal. 
 

7. Construction:  Low-profile engineering grade thermoplastic housing shall be impact-
resistant, scratch-resistant and corrosion proof.  UL94V-0 flame rating.  UV-stable resin 
shall resist discoloration from natural and man-made light sources. 

 
8. Optics:  Integral to lamps. 

 
9. Finish:  Architect shall select finish from manufacturer’s standard range of finishes, 

including white or black. 
 

10. Other Features:  Wire guard for locations subject to damage; refer to Division 26 Section 
“Common Work Results for Electrical” for additional information. 

 
11. Manufacturers: 
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a. Dual-Lite LZ Series 
b. Lithonia 
c. Exitronix  

 
F. Fixture: Type "ER" 

 
1. Description:  Emergency lighting unit, exterior. 

 
2. Voltage: 6VDC. 

 
3. Mounting: Surface, wall. 

 
4. Nominal Dimensions: 4" Diameter x 5-1/8" Deep. 

 
5. Lamps: (2) 3 Watt LED MR16 lamps. 

 
6. Construction:  Die-cast aluminum lamp heads and mounting plate assembly, mounts 

directly to 3-1/2” octagonal or single gang outlet box. 
 

7. Optics:  Integral to lamps. 
 

8. Finish:  Architect shall select finish from manufacturer’s standard range of finishes, 
including white, black, or dark bronze. 
 

9. Other Features:  UL listed for wet locations. 
 

10. Manufacturers: 
 

a. Dual-Lite OCR D Series 
b. Lithonia 
c. Exitronix  

 
G. Fixture: Type "F" 

 
1. Description:  Specification grade, enclosed and gasketed industrial. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Surface, wall or ceiling. 

 
4. Nominal Dimensions: 6-7/8"W x 51-2/3"L x 4-3/8"D. 

 
5. Lamps: (2) 32 Watt T8 Linear Fluorescent, two-lamp cross-section. 

 
6. Ballast Types and Features: One (1) programmed-start electronic, less than 10% total 

harmonic distortion (THD), Class P thermally protected.  Ballast disconnecting means 
per 2011 NEC Article 410.130(G) shall be factory or contractor installed on each ballast.  
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7. Construction:  Housing formed from impact resistant, UV-stabilized, fiberglass with 
cold-rolled steel enclosed wireway.  Poured in place gasketing seal between housing and 
diffuser.  Captive, stainless steel cam-action latches to secure diffuser to housing. 

 
8. Optics:  Clear ribbed polycarbonate diffuser.   

 
9. Finish:  White painted parts, finished with high-gloss baked enamel with five-stage iron-

phosphate pre-treatment. 
 

10. Other Features: UL Listed for wet locations. Factory-installed 1400 lumen emergency 
battery pack. 

 
11. Manufacturers: 

 
a. Columbia XEM Series 
b. Lithonia DMW Series 
c. Metalux VT3 Series 
d. H.E. Williams 96 Series 

 
H. Fixture: Type "G" 

 
1. Description:  Compact LED wallpack for entry/perimeter applications. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Surface, ceiling. 

 
4. Nominal Dimensions: 5-1/4"H x 8-1/4"W x 5"D. 

 
5. Lamps: (9) LEDs, 4200 Kelvin color temperature, 70 CRI.  60,000 hours minimum  LED 

life at L96 rating per IESNA TM-21-11. 
 

6. Ballast Types and Features: One (1) electronic LED driver.  Ballast disconnecting means 
per 2011 NEC Article 410.130 shall be factory or contractor installed on each driver.  
 

7. Construction:  Die-cast aluminum housing and door.  Listed and labeled to UL 1598 for 
wet locations, 25 degrees Celsius ambient environments. 

 
8. Optics:  Full cut-off, Type IV distribution.  Ambient diffuser.   

 
9. Finish:  Powder paint finish.  Architect shall select finish from manufacturer’s standard 

options, including but not limited to bronze, black, grey, white or platinum. 
 

10. Other Features:  Integral button photo control device. 
 

11. Manufacturers: 
 

a. Hubbell LNC Series 
b. Lithonia 
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c. Cooper 
d. LSI 

 
I. Fixture: Type "X" 

 
1. Description:  Exit sign. 

 
2. Voltage: 120VAC. 

 
3. Mounting: Universal (top, end, or back as required). 

 
4. Nominal Dimensions: 9"W x 13"H x 1-7/8"D. 

 
5. Lamps: LEDs mounted on printed circuit boards, expected life over 10 years. 

 
6. Battery Type and Features: Sealed nickel-cadmium battery, rated at 6-volts, 20 watts.  

Low-voltage disconnect, constant-current series charger, current-limiting charger and 
AC/LV reset (line latch) shall allow battery connection before AC power is applied and 
prevents battery damage from deep discharge. Brownout protection shall be 
automatically switched to emergency mode when supply voltage drops below 80% of 
nominal. 
 

7. Construction:  Engineering-grade thermoplastic housing shall be impact-resistant, 
scratch-resistant and corrosion-proof.  UL94V-0 flame rating.  UV-stabilized resin shall 
resist discoloration from natural and man-made light sources.  Stencil-face with universal 
directional chevron inserts easily removed and re-inserted. 

 
8. Optics:  Long-life red LEDs, exceeding UL 924 requirements for brightness and 

uniformity. 
 

9. Finish:  Architect shall select finish from manufacturer’s standard range of finishes, 
including white or black.  Red lettering, unless otherwise directed by the Authority 
Having Jurisdiction. 

 
10. Other Features:  Wire guard for locations subject to damage; refer to Division 26 Section 

“Common Work Results for Electrical” for additional information. 
 

11. Manufacturers: 
 

a. Dual-Lite LX Series 
b. Lithonia 
c. Exitronix  

PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. Fixtures:  Set level, plumb, and square with ceiling and walls, and secure according to 
manufacturer's written instructions and approved submittal materials.  Install lamps in 
each fixture. 
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B. Support for Fixtures independent of ceiling systems, ducts, and piping.  

 
1. Install a minimum of four support system rods or wires for each fixture from 

structure above.  Locate not more than 6 inches (150 mm) from fixture corners. 
 

2. Support Clips:  Fasten to fixtures and to ceiling grid members at or near each 
fixture corner. 

 
3. Fixtures of Sizes Less Than Ceiling Grid:  Arrange as indicated on reflected 

ceiling plans or center in acoustical panel, and support fixtures independently 
with at least two 3/4-inch (20-mm) metal channels spanning and secured to 
ceiling tees. 

 
C. Suspended Fixture Support:  As follows: 

 
1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit 

swinging. 
 

2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 
 

3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod 
for suspension for each unit length of fixture chassis, including one at each end. 

 
4. Continuous Rows:  Suspend from cable installed according to fixture 

manufacturer's written instructions and details on Drawings.  Provide alignment 
fittings as required for uniform, level installation of continuous rows of 
suspended fixtures. 

 
D. Fixture installations with fixtures supported only by insecure boxes will be rejected.  It 

shall be the Contractor’s responsibility to support all lighting fixtures adequately, 
providing extra steel work for the support of fixtures if required.  Any components 
necessary for mounting fixtures shall be provided by the Contractor.  No plastic, 
composition or wood type anchors shall be used. 

 
E. Setting and Securing:  Set units plumb, square, and level with ceiling and walls, and 

secure according to manufacturer’s printed instructions and approved shop drawings. 
 

F. Support for Recessed and Semi-Recessed Fixtures:  Installed units may not be supported 
from suspended ceiling support system.  Install ceiling system support rods or wires at a 
minimum of four rods or wires per fixture located not more than 6 inches from the fixture 
corners. 

 
1. Fixtures Smaller Than Ceiling Grid:  Install a minimum of four rods or wires for 

each fixture and locate at corner of the ceiling grid where the fixture is located.  
Do not support fixtures by ceiling acoustical panels. 
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2. Fixtures of Sizes Less than Ceiling Grid:  Center in the acoustical panel.  Support 
fixtures independently with at least two 3/4-inch metal channels spanning and 
secured to the ceiling tees. 

 
3. Recessed fixtures shall be provided with the proper plaster frame or suitable 

adapter to receive the finished ceiling construction. 
 

4. Recessed lighting fixtures shall be suitable for the ceiling or wall material and 
construction in which they will be installed. 

 
5. All recessed incandescent lighting fixtures shall be provided with thermal 

protection per NEC requirements. 
 

6. Recessed mounted lighting fixtures shall be connected to a junction box with 
flexible conduit.  Final connection to light fixture shall be with heat-resistant 
wire of the following type: 

 
a. Recessed fluorescent 120 or 277 volt, No. 12 AWG RHH or THHN. 

 
b. Recessed incandescent 120 volt, No. 12 AWG AF. 

 
G. Each lighting fixture shall be rigidly supported from the building construction and shall 

include suspension hangers, devices, and extra steel work for fixture support where 
required. 

 
1. Support all lighting fixtures adequately.  Special supports shall be installed as 

required. 
 

2. Luminaires shall be furnished with all necessary stems, plaster frames, hangers, 
for the safe support of the fixture.  All supports for fixtures shall be adequate to 
support weight of the fixtures.  All visible hanging devices and appurtenances 
shall have the same finish as the fixture unless specifically indicated otherwise. 

 
H. Coordinate with the work of other trades to determine modifications required to make 

fixtures suitable for ceilings as installed and verify the types of ceiling construction prior 
to fixture fabrication.  Determine that the suspension method and the flange arrangement 
for the fixtures coordinates with the ceiling type and its suspended system.  Fixtures 
which are shipped to the project and do not fit, or which otherwise do not match the 
ceiling system, shall be returned for correction at no additional cost. 

 
I. Lamping: Lamp units according to manufacturer’s instructions. 

 
J. Installation shall include receiving, checking, storage in a safe and approved area until 

they are required for installation, unpacking, assembly of separate fixture components 
where required, and complete wiring and connection including the provision of 
associated wiring and connection devices such as fittings, hangers, aligners, box covers, 
and similar hardware which may be required for certain fixtures, but are not detailed or 
scheduled with the fixtures. 

 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

 
INTERIOR LIGHTING         26 5100-23 

K. Plaster frames or mounting frames shall be provided for all fixtures which require them 
and shall be suitable for the ceiling construction in which they will be installed. 

 
L. Trim rings shall be painted to match the finish of the adjacent ceiling surface. 

 
M. Fluorescent fixtures shall be shielded from the dimmed areas to eliminate bleed. 

 
N. Fixtures in equipment rooms shall be positioned clear of equipment interference and yet 

provide adequate light for working around the equipment. 
 

O. All lighting fixtures, when installed, shall be set free of light leaks, warps, dents, or other 
irregularities. 

 
P. Pendant-type fixtures shall be hung at heights as required, and as shown on the Drawings. 

 
Q. Install all lamps required, including replacements for burned out lamps, until final 

acceptance of the completed work.  No lighting fixture or sign will be installed without 
lamps. 

 
R. If permanent lighting fixtures are to be used in lieu of temporary lighting facilities during 

the construction period, this shall be done only as permitted by the Owner’s 
Representative, who may require that new lamps be installed and fixtures cleaned at the 
time of turnover to the Owner. 

 
S. Lighting fixtures for general illumination, emergency lighting, and exterior lighting, shall 

be complete with all required accessories and attachments. 
 

T. Fixtures shall bear UL label and shall be wired and installed in full compliance with 
applicable codes.  

 
U. The omission of a type or quantity in the fixture schedule shall not relieve the Contractor 

of the responsibility of installing all required fixtures, of proper type, as shown on the 
Drawings. 

 
V. Fixtures shall be recessed, surface, or pendant type, as specified and shall include 

sockets, diffusers, ceiling canopies and stems, hickeys, and all other necessary 
accessories. 

 
W. Where suspended ceilings with steel channels occur, outlets and fixtures shall be 

supported on members resting on the channel framework.  In no case shall fixtures be 
supported from plasterboard, plaster, or acoustic material. 

 
3.02 GENERAL INSTALLATION OF FIXTURES 
 

A. Install interior lighting fixtures at locations and heights as indicated, in accordance with 
fixture manufacturer’s written instructions, applicable requirements of NEC, NECA’s 
Standard of Installation, NEMA Standards, and with recognized industry practices to 
ensure that lighting fixtures fulfill requirements. 
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B. All recessed fixtures mounted in dry wall or plaster ceilings shall be complete with a 
suitable plaster frame or trim ring.  All fixtures shall be mounted on or in ceilings in 
accordance with published recommendations of the manufacturers using bar or swing-
way hangers, etc.  These items shall be furnished as part of the fixture whether called for 
by catalog number or not. 

 
C. All fixtures shall be installed in strict accordance with NEC Article 410 and shall 

properly and suitably support the weight of any fixture installed.  All fixtures shall be 
supported independently of ceiling suspension system being attached to building 
structure. 

 
D. Fixtures indicated to be pendant-mounted shall be suspended with single stem hanger, 

maximum 40" on center.  Hangers shall have suitable means for vertical adjustment and 
built-in positive horizontal leveling provisions. 

 
E. Regardless of catalog number in lighting fixture schedule, every fixture shall be of the 

type for the ceiling construction in or on which it is to be installed.  It shall be the 
Electrical Contractor’s responsibility to coordinate this with the Ceiling Contractor. 

 
F. All fluorescent lighting fixtures having exposed (bare) lamps shall be provided with 

safety sleeves (one per each lamp).  Sleeves shall be “Arm-a-lite”, as manufactured by 
Thermoplastic Process, Inc., or approved equal.  Fixtures with wire guards and/or 
shielding (louvers, baffles, lenses) beneath the lamps shall not be considered as exposed. 

 
G. Install surface-mounted fixtures properly to eliminate light leakage between fixture frame 

and finished surface.  Apply small bead of caulk or silicone around perimeter of fixture to 
conceal gaps between fixture and finished surface. 

 
H. Tighten connectors and terminals, including screws and bolts, in accordance with 

equipment manufacturer’s published torque tightening values for equipment connectors.  
Where manufacturer’s requirements are not indicated, tighten connectors and terminals to 
comply with tightening torques specified in UL Standards 486A and B, and the National 
Electrical Code. 

 
3.03 CONNECTIONS 
 

A. Ground equipment.  Tighten electrical connectors and terminals according to 
manufacturer's published torque-tightening values.  If manufacturer's torque values are 
not indicated, use those specified in UL 486A and UL 486B. 

 
3.04 FIELD QUALITY CONTROL 
 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 
 

B. Advance Notice:  Give dates and times for field tests. 
 

C. Provide instruments to make and record test results. 
 

D. Tests:  As follows: 
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1. Verify normal operation of each fixture after installation. 

 
2. Emergency Lighting:  Interrupt electrical supply to demonstrate proper operation. 

 
3. Verify normal transfer to emergency source and retransfer to normal. 

 
4. Report results in writing. 

 
E. Malfunctioning Fixtures and Components:  Replace or repair, then retest.  Repeat 

procedure until units operate properly. 
 

F. Corroded Fixtures:  Replace during warranty period. 
 
3.05 CLEANING AND ADJUSTING 
 

A. Clean fixtures internally and externally after installation.  Use methods and materials 
recommended by manufacturer. 

 
B. Adjust aimable fixtures to provide required light intensities. 

 
C. Touch up luminaire finish at completion of work. 

 
D. Replace all lamps that fail within three (3) months of Substantial Completion. 

 
E. Replacement Lamps:  At the time of Substantial Completion, replace lamps in interior 

lighting fixtures which are observed to be noticeably dimmed or burned out after 
Contractor’s use and testing.  Furnish stock or replacement lamps as specified in this 
Section, Paragraph “Extra Materials”.  Deliver replacement stock as directed.  Refer to 
Division 01 Sections for the replacement/restoration of lamps in interior lighting fixtures, 
and where used, the temporary lighting prior to time of Substantial Completion. 

 
3.06 DEMONSTRATION 
 

A. Provide a minimum of four (4) hours of training and demonstration of luminaire 
operations, setting, aiming, adjustment, and maintenance. 

 
 
 END OF SECTION 
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SECTION 28 0500 
 

COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY 
 
PART 1 GENERAL 

1.01 RELATED DOCUMENTS 
   

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 
 

1.02 SUMMARY 
 

A. Section Includes: 
 

1. Sleeves for raceways and cables. 
 

2. Grout. 
 

3. Common electronic safety and security installation requirements. 
 

B. Provide all labor, materials, equipment, and services necessary for and incidental to the 
complete installation and operation of all electrical work. 
 

C. Unless otherwise specified, all submissions shall be made to, and acceptances and approvals 
made by the Architect and the Engineer. 
 

D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and 
accessories are not necessarily shown.  Furnish and install all such items as may be required to 
fit the work to the conditions encountered.  Arrange conduits, equipment, and other work 
generally as shown on the Contract Drawings, providing proper clearance and access.  Where 
departures are proposed because of field conditions or other causes, prepare and submit detailed 
shop drawings for approval in accordance with Article “Submittals” specified below.  The right 
is reserved to make reasonable changes in location of equipment, boxes, conduit/wiring, and 
devices, up to the time of rough-in or fabrication. 
 

E. Conform to the requirements of all rules, regulations and codes of local, state and federal 
authorities having jurisdiction. 
 

F. Coordinate the work under Division 28 with the work of all other construction trades. 
 

G. Be responsible for all construction means, methods, techniques, procedures, and phasing 
sequences used in the work.  Furnish all tools, equipment and materials necessary to properly 
perform the work in first class, substantial, and workmanlike manner, in accordance with the 
full intent and meaning of the Contract Documents. 
 

H. Arrange conduit, wiring, equipment, and other work generally as shown, providing proper 
clearances and access.  Carefully examine all Contract Drawings and fit the work in each 
location without substantial alteration.  Where departures are proposed because of field 
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conditions or other causes, prepare and submit detailed shop drawings for approval in 
accordance with Article “Submittals” as hereinafter specified.  The right is reserved to make 
reasonable changes in location of equipment, conduit and wiring up to the time of rough-in or 
fabrication. 
 

1.03 PERMITS AND FEES 
 

A. Obtain all permits and pay taxes, fees and other costs in connection with the work.  File 
necessary plans, prepare documents, give proper notices and obtain necessary approvals.  
Deliver inspection and approval certificates to Owner prior to final acceptance of the work. 
 

B. Permits and fees shall comply with Division 01 Section, General Requirements. 
 

C. Notify Inspection Authorities to schedule inspections of work.   
 

D. Notify Architect and Engineer in advance of scheduled inspections.   
 

E. An electrical foreman, superintendent or other supervisor shall be in attendance for all 
scheduled inspections 
 

1.04 EXAMINATION OF SITE 
 

A. Examine the site, determine all conditions and circumstances under which the work must be 
done, and make all necessary allowances for same.  No additional cost to the Owner will be 
permitted for Contractor’s failure to do so. 
 

B. Examine and verify specific conditions described in individual Specifications sections. 
 

C. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 
 

1.05 INTERPRETATION OF DOCUMENTS 
 

A. Any discrepancies between Drawings, Specifications, Drawings and Specifications, or within 
Drawings and Specifications shall be promptly brought to the attention of the Owner during the 
bidding period.  No allowance shall subsequently be made  by reason of  failure to have brought 
said discrepancies to the attention of the Owner during the bidding period or of any error on the 
Bidder’s part.  
 

B. The locations of products shown on Drawings are approximate.  Place the devices to eliminate 
all interference with above-ceiling ducts, piping, etc.  Where any doubt exists, the exact location 
shall be determined by the Owner.   
 

C. All general trades and existing conditions shall be checked before installing any outlets, power 
wiring, etc.   
 

D. Equipment sizes shown on the Drawings are estimated.  Before installing any wire or conduit, 
obtain the exact equipment requirements and install wire, conduit, or other item of the correct 
size for the equipment actually installed.  However, wire and conduit sizes shown on the 
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Drawings shall be taken as a minimum and shall not be reduced without written approval from 
the Owner.    
 

E. Where variances occur between the Drawings and Specifications or within either document 
itself, the item or arrangement of better quality, greater quality, or higher cost shall be included 
in the Contract Price.  The Engineer will decide on the item and manner in which the work shall 
be installed.  
 

F. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions, and 
accessories are not necessarily shown.  Furnish and install all such items as may be required to 
fit the work to the conditions encountered.  Arrange conduits, equipment, and other work 
generally as shown on the Contract Drawings, providing proper clearance and access.  Where 
departures are proposed because of field conditions or other causes, prepare and submit detailed 
Shop Drawings for approval in accordance with Article “Submittals” as herein after specified.  
The right is reserved to make reasonable changes in location of equipment, conduit/wiring, and 
devices, up to the time of rough-in or fabrication.   
 

G. Work not specifically outlined, but reasonably incidental to the completion of the work, shall be 
included without additional compensation from the Architect, Engineer, and Owner. 
 

H. Perform the work in a first-class, substantial and workmanlike manner.  Any materials installed 
which do not present an orderly and neat workmanlike appearance shall be removed and 
replaced when so directed by the Engineer, at the Contractor’s expense. 
 

I. The complete set of Architectural, Civil, Structural, Technology, Mechanical, and Electrical 
Drawings and Specifications apply to this work.  The successful Bidder shall familiarize 
himself with all other related documents. 
 

1.06 MATERIALS AND EQUIPMENT 
 

A. Materials and equipment installed as a permanent part of the project shall be new, unless 
otherwise indicated or specified, and of the specified type and quality. 
 

B. Where material or equipment is identified by proprietary name, model number and/or 
manufacturer, furnish named item, or its equal, subject to approval by Engineer.  Substituted 
items shall be equal or better in quality and performance and must be suitable for available 
space, required arrangement, and application.  Submit all data necessary to determine suitability 
of substituted items, for approval. 
 

C. The suitability of named item only has been verified.  Where more than one item is named, only 
the first named item has been verified as suitable.  Substituted items, including items other than 
first named shall be equal or better in quality and performance to that of specified items, and 
must be suitable for available space, required arrangement and application.  Contractor, by 
providing other than the first named manufacturer, assumes responsibility for all necessary 
adjustments and modifications necessary for a satisfactory installation. Adjustments and 
modifications shall include but not be limited to electrical, structural, support, and architectural 
work. 
 

D. Substitution will not be permitted for specified items of material or equipment where noted. 
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E. All items of equipment furnished shall have a service record of at least five (5) years. 
 

1.07 ELECTRONIC SAFETY AND SECURITY WORK UNDER OTHER DIVISIONS 

A. Architectural Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under 
Architectural divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. Division 26 shall provide power circuits to such equipment and a disconnecting means 
for each piece of equipment, as well as all electrical control equipment and wiring related 
thereto. 

 
3. Architectural Equipment refers to, but is not limited to the following: 

 
a. Cabinets, Casework and Countertops 

 
1) Do not install devices, etc. behind casework, cabinets, etc. 
2) Coordinate device above locations countertops with approved casework 

shop drawings to avoid conflicts with casework. 
 

b. Glazing Systems 
 

1) Includes but is not limited to commercial storefront, windows, etc. 
2) Do not install fire alarm initiating and notification appliances on glazing 

systems wherever possible.  Where devices must be installed on glazing 
systems, indicate the same on fire alarm system shop drawings and obtain 
the permission of the Architect. 

B. HVAC Equipment and Systems 
 

1. In general, any electrically operated or controlled equipment furnished under HVAC 
divisions shall be supplied with control wiring, transformers, contacts, etc. 
 

2. In general, control and interlock equipment (including, but not limited to wiring, conduit, 
transformers, relays, contacts, etc.) for HVAC equipment and systems is furnished under 
Division 23.  Division 28 shall install and connect all equipment as necessary. 

 
3. HVAC equipment refers to, but is not limited to the following: 

 
a. Heat Pumps 
b. Outside Air Units 

 
1.08 FIRE SAFE MATERIALS 

 
A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA and ASTM 

standards for fire safety with smoke and fire hazard rating not exceeding flame spread of 25 and 
smoke developed of 50. 
 

1.9 REFERENCED STANDARDS, CODES AND SPECIFICATIONS 
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A. Specifications, Codes and Standards listed below are included as part of this Specification, 

latest edition: 
 
1. ADA  - Americans with Disabilities Act 

 
2. ANSI   -  American National Standards Institute 

 
3. ASTM  -  American Society for Testing and Materials 

 
4. CSA  -  Canadian Standards Association 

 
5. DNREC - Delaware Department of Natural Resources and Environmental Control 

 
6. EPA  - Environmental Protection Agency 

 
7. FM   - Factory Mutual 

 
8. IBC  - International Building Code 

 
9. IEEE  -  Institute of Electrical and Electronics Engineers 

 
10. NEC  -  National Electrical Code 

 
11. NECA  - National Electrical Contractors Association 

 
12. NEMA  -  National Electrical Manufacturers Association 

 
13. NFPA  -  National Fire Protection Association 

 
14. OSHA  -  Occupational Safety and Health Act 

 
15. UL   -  Underwriters' Laboratories 
 

B. Electrical construction materials shall, where a listing is normal for the particular class of 
material, be listed in Electrical Construction Materials List of the Underwriters' Laboratories, 
Inc. (U.L.) and shall bear the listing label.  Electrical equipment shall, where a listing is normal 
for the particular class of equipment, be listed in the Electrical Appliance and Utilization 
Equipment List of the Underwriters' Laboratories, Inc. (U.L.) and shall bear the listing label. 
Materials and equipment listed and labeled as "approved for the purpose" by other nationally 
recognized testing laboratory, inspection agency or approved organization (such as E.T.L. or 
Factory Mutual) shall be acceptable. 
 

1.10 SUBMITTALS 
 

A. Product Data:  Include complete descriptive product data for items specified in Part 2 of this 
Section. 
 

1.11 SUBMITTAL PROCEDURES 
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A. Refer to Division 01, Section “Submittal Procedures” for requirements in addition to those 
indicated herein. 
 

B. Equipment, materials, installation, workmanship and arrangement of work are subject to review 
and acceptance.  No substitution will be permitted after acceptance of equipment or materials 
except where such substitution is considered by the Architect, and/or Engineer, to be in the best 
interest of the Owner. 
 

C. After acceptance of Material and Equipment List, submit six (6) copies, or more as required 
under the General Conditions, of  complete descriptive data for all items as outlined below. 
 

D. Electronic submittals shall be prepared as a Portable Document Format (PDF) file and shall 
include as page 1 the Contractor’s stamp, followed by the submittal contents.  Submittal form 
shall identify the Project, Contractor, Subcontractor or Supplier, and pertinent Contract 
Document references. 

 
E. Submittals shall consist of specifications, product data sheets, manufacturer’s catalog cuts, 

dimensional shop drawings, wiring diagrams, installation instructions, samples, and any other 
information necessary to indicate complete compliance with Contract Documents. 
   

F. Submittals shall include, but not be limited to, the following information:  size, type, functional 
characteristics, compliance with standards in Division 26, required service access which shall be 
suitable for intended location and use, electrical service connections and requirements, and 
deviations from Contract Document requirements.  
 

G. Identify submittals, indicating intended application, location and service of submitted items.  
Refer to Specification sections or paragraphs and Drawings where applicable.   

H. Clearly indicate exact type, model number, style, size, operating characteristics, ratings, options 
and special features of proposed item specifically for application to this project.  Submittals of a 
general nature will not be acceptable.   

I. Submit actual operating conditions or characteristics for all equipment where required 
capacities are indicated.  Factory order forms showing only required capacities will not be 
acceptable.  Call attention, in writing, to deviation from contract requirements. 
 

J. Thoroughly review and stamp all submittals to indicate compliance with contract requirements 
prior to submission.  Coordinate installation requirements and all electrical requirements for 
equipment submitted.  The Contractor shall be responsible for correctness of all submittals. 
 

K. Submittals will be reviewed for general compliance with design concept in accordance with 
Contract Documents, but dimensions, quantities, or other details will not be verified. 

 
L. For any submittal requiring more than two (2) reviews by the Engineer (including those caused 

by a change in subcontractor or supplier) the Owner will withhold Contractor's funds by a 
change order to the contract to cover the cost of additional reviews.  One review is counted for 
each action including rejection or return of any reason. 

M. For substituted items, clearly list on the first page of the submittal all differences between the 
specified item and the proposed item.  The Contractor shall be responsible for corrective action 
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and maintaining the Specification requirements if differences have not been clearly indicated in 
the submittal. 
 

N. Acceptance will not constitute waiver of contract requirements unless deviations are specifically 
indicated and clearly noted. Use only final or corrected submittals and data prior to fabrication 
and/or installation. 

 
O. Every submittal including, but not limited to the list below, shall be forwarded with its own 

transmittal as a separate, distinct submittal.  Identify all submittals by the name of the 
item/system and the applicable Specification Section and/or Drawing number.  Grouping of 
items/systems that are not related shall be unacceptable. 

Items and Systems 
 

1. Conduit and Raceways 
 

2. Fire Alarm System Components 
a. Alphanumeric Annunciator Panel(s) 
b. Fire Alarm Control Panel 
c. Annunciator Panel 
d. Line Extenders 
e. NAC Panels 
f. Notification Devices (Pull Stations, Smoke Detectors, Heat Detectors, etc.) 
g. Signaling Devices (Horns, Strobes, Speaker Strobes, etc.) 
h. Wire and Cable 
 

3. Firestopping Materials 
 

4. Hangers and Supports 
 

5. Identification Products 
 

6. Operation and Maintenance Manuals 
 

7. Record Drawings 
 

8. System Labeling Schedules 
 

9. Tests and Reports 
 

10. Wiring Diagrams 
 

P. Submit for approval any other submittals as required by the Architect, Engineer, or Owner.  No 
item listed above shall be delivered to the site, or installed, until approved.  After the proposed 
materials have been approved, no substitution will be permitted except where approved by the 
Engineer.  
 

1.12 SHOP DRAWINGS 
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A. Prepare and submit Shop Drawings for all electrical equipment, specially fabricated items, 
modifications to standard items, specially designed systems where detailed design is not shown 
on the Contract Drawings, or where the proposed installation differs from that shown on 
Contract Drawings. 
 

B. Shop drawings shall include identification of products being installed, compliance with 
specified standards, notation of coordination requirements, notation of dimensions verified by 
field measurement, etc. Do not base shop drawings on reproductions of the Contract Documents 
or standard printed data.  
 

C. Submit shop drawings concurrent with product data.  Shop drawings received without 
associated product data will be returned without review. 

 
D. Submit for approval schematic diagrams of each electrical system installed in the building, 

including but not limited to Riser Diagrams and Schematic Wiring Diagrams for the following 
systems: 

 
1. Fire Alarm System 

 
E. Shop Drawing diagrams shall indicate device location, service, type, make, model number and 

the identification number of each device in the particular system.  Following approval by all 
authorities, the diagrams shall be inserted into the O&M Manual specified herein.  
  

F. Submit for approval any other shop drawings as required by the Architect, Engineer, or Owner.  
No item listed above shall be delivered to the site, or installed, until approved.  After the 
proposed materials have been approved, no substitution will be permitted except where 
approved by the Engineer.  
 

G. For any shop drawing requiring more than two (2) reviews by the Engineer (including those 
caused by a change in subcontractor or supplier) the Owner will withhold Contractor's funds by 
a change order to the contract to cover the cost of additional reviews.  One review is counted for 
each action including rejection or return for any reason. 

 
Refer to individual Specification Sections and Contract Drawings for additional shop drawing 
requirements. 
 

1.13 DEFINITIONS 
 

A. Approve:  To permit use of material, equipment or methods conditional upon compliance with 
contract documents requirements. 
  

B. Building Line: Exterior wall of building. 
 

C. Child Care Facility:  A building or structure, or portion thereof for educational, supervisory, or 
personal services for more than four children seven years old or younger.  
 

D. Concealed:  Hidden from sight in chases, formed spaces, shafts, hung ceilings, or embedded in 
construction or in crawl space or attic. 
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E. Conduits include conduit, all fittings, identification, and other accessories relative to such 
conduit. 
 

F. Contractor: The Electrical Contractor and any of his subcontractors, vendors, suppliers, or 
fabricators. 
 

G. EPDM:  Ethylene-propylene-diene terpolymer rubber 
 

H. Exposed: Not installed underground or concealed as defined above. 
 

I. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred  spaces,  
pipe and duct shafts, unheated spaces immediately below roof,  spaces above ceiling, 
unexcavated spaces, crawl spaces, and tunnels. 

 
J. Furnish and install or provide:  To supply, erect, install, and connect to complete for readiness 

for regular operation, the particular work referred to. 
 

K. Location, Damp:  Locations protected from water and not subject to saturation with water or 
other liquids, but subject to moderate degrees of moisture.  Examples of such locations include 
interior locations such as basements, crawlspaces, attics, cold-storage rooms, etc… 

 
L. Location, Dry:  A location not normally subject to dampness or wetness.  A dry location may 

temporarily be subject to dampness or wetness during building construction. 
 

M. Location, Wet:  Locations subject to saturation with water or other liquids, locations exposed to 
weather, and installations underground or in concrete slabs or masonry in direct contact with the 
Earth.  Examples of such locations include all exterior locations (including those under 
canopies, roofed open porches, etc…)  commercial kitchens, and vehicle washing areas. 

 
N. NBR:  Acrylonitrile-butadiene rubber. 

 
O. Review:   Limited observation or checking to ascertain general conformance with design 

concept of the work and with information given in contract documents.  Such action does not 
constitute a waiver or alteration of the contract requirements. 
 

1.14 RECORD DRAWINGS 
 

A. Upon completion of the electrical installations, the Contractor shall deliver to the Architect one 
complete set of prints of the electrical Contract Drawings which shall be legibly marked in red 
pencil to show all changes and departures of the installation as compared with the original 
design.  They shall be suitable for use in preparation of Record Drawings. 
 

B. Contractor shall incorporate all sketches, addendums, value engineering, change orders, etc., 
into record drawings prior to delivering the same to the Architect. 
 

1.15 WARRANTY 
 

A. Contractor's attention is directed to warranty obligations contained in the General Conditions. 
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B. The above shall not in any way void or abrogate equipment manufacturer's guarantee or 
warranty.  Certificates of equipment manufacturer’s warranties shall be included in the 
operations and maintenance manuals. 
 

C. The Contractor guarantees for a two (2) year period from the time of final acceptance by the 
Owner: 

 
1. That the work contains no faulty or imperfect material or equipment or any imperfect, 

careless, or unskilled workmanship. 
 

2. That all work, equipment, machines, devices, etc. shall be adequate for the use to which 
they are intended, and shall operate with ordinary care and attention in a satisfactory and 
efficient manner. 
 

3. That the Contractor will re-execute, correct, repair, or remove and replace with proper 
work, without cost to the Owner, any work found to be deficient.  The Contractor shall 
also make good all damages caused to their work or materials in the process of 
complying with this section. 
 

4. That the entire work shall be water-tight and leak-proof. 
 

1.16 OPERATION AND MAINTENANCE MANUALS 
 

A. The Contractor shall have prepared six (6) copies of the Operation and Maintenance Manual 
and deliver these copies of the manual to the Owner.  The manual shall be as specified herein.  
The manual must be approved and will not be accepted as final until so stamped. 
 

B. The manual shall be bound in a three-ring loose-leaf binder similar to National No. 3881 with 
the following title lettered on the front:  Operation and Maintenance Manual – Central Middle 
School Renovation – Fire Alarm.  No sheets larger than 8-1/2 inches x 11 inches shall be used, 
except sheets that are neatly folded to 8-1/2 inches x 11 inches and used as a pull-out.  Provide 
divider tabs and table of contents for organizing and separating information. 
 

C. Provide the following data in the manual: 
 

1. As first entry, an approved letter indicating the starting/ending time of Contractor’s 
warranty period. 
 

2. Maintenance operation and lubrication instructions on each piece of equipment furnished. 
 

3. Complete catalog data on each piece of electrical equipment furnished including 
approved Shop Drawing/Submittal with Engineer’s Comments (if any). 
 

4. Manufacturer's extended limited warranties on equipment.  
 

5. Provide sales and authorized service representatives names, address, and phone numbers 
of all equipment and subcontractors. 
 

6. Provide supplier and subcontractor’s names, address, and phone number. 
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7. Catalog data of all equipment, starters, etc. shall include wiring diagrams, parts list and 
assembly drawing. 
 

8. Access panel charts with index illustrating the location and purpose of access panels. 
 

9. Approved Inspection Certificates. 
 

10. Start-up reports for equipment. 
 

D. Submit Operation and Maintenance Manual prior to anticipated date of Substantial Completion 
for Engineer review and approval.  Substantial Completion requires that Operation and 
Maintenance Manuals be reviewed and approved. 
 

E. Deliver all instruction materials to the Owner prior to the formal instruction period.  
 

F. Upon completion of all work, thoroughly instruct the Owner's representatives in the proper 
operation and maintenance of all electrical equipment and systems.  
 

G. Instructions shall be done only after completed systems have been put into operation and tested 
for proper operation and performance.   
 

H. Instructions shall be given only by experts in the equipment or system and shall include 
descriptions and demonstrations of procedures of operation, data record keeping, etc. 
 

I. Furnish the necessary technicians, skilled workers, and helpers to operate the electrical systems 
and equipment of the entire project for one (1) 8-hour day.  
 

J. Where specified in technical sections, provide longer periods required for specialized 
equipment.   
 

K. Instruct the Owner or designated personnel in operation, maintenance, lubrication, and 
adjustment of systems and equipment.   
 

L. The Operation and Maintenance Manual shall be available at the time of the instructions,  for 
use by Instructors and Owner personnel.   
 

M. Schedule the general and specialized instruction periods for a time agreed upon by the Owner 
and Engineer. 
 

PART 2 PRODUCTS 
 

2.01 SLEEVES FOR RACEWAYS AND CABLES 
 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 
 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 
 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 
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1. Minimum Metal Thickness: 

 
a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no 

side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm). 
b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches 

(1270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm), 
thickness shall be 0.138 inch (3.5 mm). 

 
2.02 GROUT 

 
A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 

aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 
 

2.03 PROTECTIVE WIRE GUARDS  

A. Provide protective wireguards over devices subject to physical damage.  All new devices 
installed in mechanical and electrical rooms and other areas subject to damage shall be provided 
with protective guards.  Protective guards shall be manufacturer's recommended product for the 
device being protected or a suitable guard as manufactured by American Time & Signal 
Company (800-328-8996), Safety Technology International (STI) (800-888-4784), or 
Institutional Systems Services Corporation (800-524-0537).  

B. Devices to be provided with protective guards include, but are not limited to, the following: 
 

1. Fire Alarm Pull Stations 
 

2. Smoke/Heat Detectors 
 

3. Fire Alarm Audio/Visual Devices (Strobe, Horn, etc…) 

C. Guards shall be fabricated from ¼-inch (9-gauge) cold-rolled steel rods, welded together with 
mounting tabs.  Guard shall be finished with a powder-based epoxy to protect against corrosion.  
Finish color shall match the finishes for the area being installed, except guards for fire alarm 
devices shall be red finish color. 

D. Protective Devices shall be considered incidental to the product installed in an area subject to 
damage as indicated on the drawings and shall be provided at no additional cost to the Owner. 

 
PART 3 EXECUTION 

 
3.01 COMMON REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY 

INSTALLATION 
 

A. Comply with NECA 1. 
 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 
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C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 
 

D. Install equipment with working space and dedicated space in strict accordance with 2011 NEC 
Article 110. 

 
E. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 

of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 
 

F. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 
 

G. Verify exact electrical requirements for each piece of equipment receiving one or more 
electrical connections, including but not limited to voltage, phase, and maximum 
fuse/overcurrent protection device rating. Provide electrical circuit of proper characteristics to 
serve provided equipment. 
 

H. Include any and all items required by the National Electrical Code and/or field conditions for 
the proper connection and installation of each piece of equipment. 
 

I. Make all connections to equipment in accordance with manufacturer’s instructions. 
 

J. Right of Way:  Give to piping systems installed at a required slope. 
 

K. Coordinate electrical work under other Divisions in accordance with Part 1 of this Section, 
Article “Electronic Safety and Security Work Under Other Divisions”. 

 
3.02 SLEEVE INSTALLATION FOR ELECTRONIC SAFETY & SECURITY PENETRATIONS 

 
A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 

penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 
 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used. 
 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 
 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 
 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 
 

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 
 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway 
or cable, unless indicated otherwise. 
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H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 
 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing. 

 
I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 

and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements of Division 07 Section "Joint Sealants.". 
 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements of Division 26 Section 
“Electrical Firestopping”. 
 

3.03 FIRESTOPPING 
 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 26 Section, "Electrical Firestopping". 
 

3.04 SUPPORTS, HANGERS AND FOUNDATIONS 
 

A. Provide supports, hangers, braces, attachments and foundations required for the work.  Support 
and set the work in a thoroughly substantial and workmanlike manner without placing strains on 
materials, equipment, or building structure, submit shop drawings for approval.  Coordinate all 
work with the requirements of the structural division. 
 

B. Supports, hangers, braces, and attachments shall be standard manufactured items or fabricated 
structural steel shapes.  All interior hangers shall be galvanized or steel with rust inhibiting 
paint.    All exterior hangers shall be constructed of stainless steel utilizing stainless steel rods, 
nuts, washers, bolts, etc.   

 
C. Refer to Division 26 Section “Hangers and Supports” for additional requirements. 

 
3.05 PROVISIONS FOR ACCESS 

 
A. The Contractor shall provide access panels and doors for all concealed equipment,  and other 

devices requiring maintenance, service, adjustment or manual operation. 
 

B. Where access doors are necessary, furnish and install manufactured painted steel door 
assemblies consisting of hinged door, key locks, and frame designed for the particular wall or 
ceiling construction.  Properly locate each door. Door sizes shall be a 12 inches x 12 inches for 
hand access, 18 inches x 18 inches for shoulder access and 24 inches x 24 inches for full body 
access where required.  Review locations and sizes with Architect prior to fabrication.   Provide 
U.L. approved and labeled access doors where installed in fire rated walls or ceilings.  Doors 
shall be Milcor Metal Access Doors as manufactured by Inland-Ryerson, Mifab, or approved 
equal. 

 
1. Acoustical or Cement Plaster:  Style B 
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2. Hard Finish Plaster:  Style K or L 
 

3. Masonry or Dry Wall:  Style M 
 

C. Where access is by means of liftout ceiling tiles or panels, mark each ceiling grid using small 
color-coded and numbered tabs.  Provide a chart or index for identification.  Place markers 
within ceiling grid not on ceiling tiles. 
 

D. Access panels, doors, etc. described herein shall be furnished under the section of Specifications 
providing the particular service and to be turned over to the pertinent trade for installation.  
Coordinate installation with installing Contractor.  All access doors shall be painted in baked 
enamel finish to match ceiling or wall finish. 
 

E. Submit shop drawings indicating the proposed location of all access panels/doors.  Access doors 
in finished spaces shall be coordinated with air devices, lighting and sprinklers to provide a neat 
and symmetrical appearance. 

 
F. Provide sufficient access and working space for repair and maintenance about all lighting and 

electrical equipment to permit ready and safe operation and maintenance of such equipment in 
accordance with OSHA 29 CFR 1910 Subpart D and 1910.303(g).  
 

3.06 PAINTING AND FINISHES 
 

A. Provide protective finishes on all materials and equipment.  Use coated or corrosion-resistant 
materials, hardware and fittings throughout the work.  Paint bare, untreated ferrous surfaces 
with rust-inhibiting paint.  All exterior components including supports, hangers, nuts, bolts, 
washers, vibration isolators, etc. shall be stainless steel. 
 

B. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other finishes. 
 

C. Provide factory-applied finishes where specified.  Unless otherwise indicated factory-applied 
paints shall be baked enamel with proper pretreatment. 
 

D. Protect all finishes and restore any finishes damaged as a result of work under Division 26 to 
their original condition. 
 

E. The preceding requirements apply to all work, whether exposed or concealed, as defined herein. 
 

F. Remove all construction marking and writing from exposed equipment, ductwork, piping and 
building surfaces.  Do not paint manufacturer's labels or tags. 
 

G. All exterior equipment and conduits shall be painted to match adjacent surface in color as 
selected by Architect, unless otherwise indicated by the Architect. 
 

H. All exposed conduit, boxes, equipment, etc. in finished spaces shall be painted.  Colors shall be 
as selected by the Architect and conform to ANSI Standards. 
 

3.07 COLOR SELECTION 
 

A. Color of finishes shall be as selected by the Architect. 
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3.8 PROTECTION OF WORK 

 
A. Protect work, material and equipment from weather and construction operations before and after 

installation.  Properly store and handle all materials and equipment. 
 

B. Cover temporary openings in conduits and equipment to prevent the entrance of water, dirt, 
debris, or other foreign matter.  Deliver conduits with factory applied end caps. 
 

C. Cover or otherwise protect all finishes. 
 

D. Replace damaged materials, devices, finishes and equipment. 
 

E. Protect stored conduits from moisture and dirt. Elevate above grade.  Do not exceed structural 
capacity of floor, where stored inside. 
 

3.9 OPERATION OF EQUIPMENT 
 

A. Clean all systems and equipment prior to initial operation for testing, or other purposes.  
Lubricate, adjust, and test all equipment in accordance with manufacturer's instructions.  Do not 
operate equipment unless all proper safety devices or controls are operational.  Provide all 
maintenance and service for equipment that is authorized for operation during construction. 
 

B. Where specified, or otherwise required, provide the services of the manufacturer's factory-
trained servicemen or technicians to start up the equipment.  Where factory start-up of 
equipment is not specified, provide field start-up by qualified technician. 
 

C. Submit factory start-up sheets or field start-ups sheets for all equipment prior to the 
commencement of testing.  
 

D. Do not use electronic safety and security systems for temporary services or during construction, 
unless approved by Owner in writing.  Refer to Division 01 Section "Temporary Facilities and 
Controls". 
 

E. Upon completion of work, clean and restore all equipment to new conditions; replace 
expendable items. 
 

3.10 TESTING AND ADJUSTMENT   
 

A. Perform all tests which are specified or required to demonstrate that the work is installed and 
operating properly.  Where formal tests are required, give proper notices and perform all 
necessary preliminary tests to assure that the work is complete and ready for final test.    
 

B. Adjust all systems, equipment and controls to operate in a safe, efficient and stable manner.  
 

C. On all circuits, 600 volts or less, provide circuits that are free from ground faults, short circuits 
and open circuits.   
 

D. Other tests of a specific nature for special equipment shall be as specified under the respective 
equipment.  
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E. Submit all test results to the Architect for approval. 

 
3.11 WALL AND FLOOR PENETRATIONS 

 
A. All penetrations of partitions, ceilings, roofs and floors under Division 26 shall be sleeved, 

sealed, and caulked as specified herein. 
 

B. All penetrations of fire rated assemblies shall be sleeved, sealed, caulked and protected to 
maintain the rating of the wall, roof, or floor.  Fire Marshal approved U.L. assemblies shall be 
utilized.  See Division 26 Section, “Electrical Firestopping”. 
 

C. Provide conduit escutcheons for all exposed conduit penetrations in finished interior spaces and 
all exposed exterior penetrations.   
 

D. Conduit sleeves: 
 

1. Galvanized steel pipe, standard weight where pipes are exposed and roofs and concrete 
and masonry walls.  On exterior walls provide anchor flange welded to perimeter. 
 

2. Twenty-two (22) gauge galvanized steel elsewhere. 
 

3.12 EQUIPMENT BY OTHERS 
 

A. This Contractor shall make all system connections required to equipment furnished and installed 
under other divisions or furnished by the Owner.  Connections shall be complete in all respects 
to render this equipment functional to its fullest intent. 
 

B. It shall be the responsibility of the supplier of the equipment to furnish complete instructions for 
connections.  Failure to do so will not relieve the Contractor of any responsibility for improper 
equipment operation. 
 

3.13 PHASING 
 

A. Refer to Architectural Specifications and Contract Drawings for any required phasing. 
 

B. Maintain building egress and traffic ways at all times.  Coordinate egress requirements with the 
State Fire Marshal, the Owner and Authorities Having Jurisdiction (AHJ). 
 

C. Provide dust barriers/partitions, penetration closures, etc, to ensure safety of building occupants 
and protection of existing surroundings. 
 

D. The Building shall remain watertight at all times. 
 

E. Refer to phasing plans for additional requirements. 
 

F. While work is in progress, except for designated short intervals during which connections are 
made, continuity of service shall be maintained to all existing systems. Interruptions shall be 
coordinated with the Owner as to time and duration.  The Contractor shall be responsible for 
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any interruptions to service and shall repair any damages to existing systems caused by his 
operations. 
 

3.14 OUTAGES 
 

A. Provide a minimum of seven (7) days’ notice to schedule outages.  The Contractor shall include 
in their bid outages and/or work in occupied areas to occur on weekends, holidays, or at night.  
Coordinate and get approval of all outages with the Owner. 
 

B. Submit Outage Request Form, attached at the end of this Section, to Owner for approval. 
 

3.15 CUTTING AND PATCHING 
 

A. Accomplish all cutting and patching necessary for the installation of work under Division 28.  
Damage resulting from this work to other work already in place, shall be repaired at 
Contractor's expense.  Where cutting is required, perform work in neat and workmanlike 
manner.  Restore disturbed work to match and blend with existing construction and finish, using 
materials compatible with the original.  Use mechanics skilled in the particular trades required. 
 

B. Do not cut structural members without approval from the Architect or Engineer. 
 

3.16 PENETRATION OF WATERPROOF CONSTRUCTION 
 

A. Coordinate the work to minimize penetration of waterproof construction, including roofs, 
exterior walls, and interior waterproof construction.  Where such penetrations are necessary, 
furnish and install all necessary curbs, sleeves, flashings, fittings and caulking to make 
penetrations absolutely watertight. 
 

3.17 CONCRETE AND MASONRY WORK 
 

A. Furnish and install concrete and masonry work for equipment foundations, supports, pads, and 
other items required under Division 28.  Perform work in accordance with requirements of 
Division 03 and other applicable Divisions of these Specifications. 
 

B. Concrete shall achieve not less than 3,000 psi compressive strength after 28 days. 
 

C. Grout shall be non-shrink, high strength mortar, free of iron of chlorides and suitable for use in 
contact with all metals, without caps or other protective finishes.  Apply in accordance with 
manufacturer's instructions and standard grouting practices. 
 

3.18 CONNECTIONS AND ALTERATIONS TO EXISTING WORK 
 

A. Unless otherwise noted on the Drawings, where existing work is removed, including hangers, to 
a point below finished floors or behind finished walls and capped, such point shall be far 
enough behind finished surfaces to allow for installation of normal thickness of required finish 
material. 
 

B. Where work specified in Division 28 connects to existing equipment, conduits,  etc., Contractor 
shall perform all necessary alterations, cuttings, fittings, etc., of existing work as may be 
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necessary to make satisfactory connections between new and existing work, and to leave 
completed work in a finished and workmanlike condition. 
 

C. Where the work specified under Division 28, or under other Divisions, requires relocation of 
existing equipment, conduit etc., Contractor shall perform all work and make necessary changes 
to existing work as may be required to leave completed work in a finished and workmanlike 
condition.   
 

D. Where the relocation of existing equipment is required for access or the installation of new 
equipment, the Contractor shall temporarily remove and/or relocate and re-install as required to 
leave the existing and new work in a finished and workman like condition. 
 

3.19 COORDINATION 
 

A. Coordinate arrangement, mounting, and support of electronic safety and security equipment: 
 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 
 

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations. 
 

3. To allow right of way for piping and conduit installed at required slope. 
 

4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 
obstructions and of the working and access space of other equipment. 

 
5. To provide working space and dedicated space clearances per NEC Article 110.26. 
 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 
 

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified herein. 
 

3.20 DEMOLITION 
 

A. Refer to Division 26 Section, “Electrical Demolition for Remodeling” for additional re-
quirements.  
 

B. Unless otherwise noted all existing equipment, conduit, wire, etc., shall remain. 
 

C. Where existing equipment is indicated to be removed, all associated  conduit, power, con-
trols, insulation, hangers,  supports and housekeeping pads, etc…, shall also be removed.  
Patch, paint and repair walls/roof/floor to match existing and/or new finishes. 

 
D. The Contractor shall be responsible for visiting the site and determining the existing con-

ditions in which the work is to be performed. 
 

E. Refer to phasing plans for additional requirements. 
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F. Where any abandoned conduits in existing floors, walls, ceilings, etc., conflict with new 

work, remove abandoned conduits as necessary to accommodate new work. 
 

G. The location of all existing equipment, conduits etc., indicated is approximate only and 
shall be checked and verified.  Provide all new electrical work required to connect to or 
clear existing work as applicable. 

 
H. Maintain egress at all times. Coordinate egress requirements with the State Fire Marshal, 

the Owner and the Authority(ies) Having Jurisdiction (AHJ). 
 

I. Make provisions and include in bid all costs associated with confined entry/space re-
quirements in crawl spaces and all other applicable OSHA regulations. 

 
J. Where required to maintain the existing systems in operation, temporarily backfeed exist-

ing systems from new equipment.  Contractor shall temporarily extend existing conduit 
systems to new conduit systems. 

 
K. At completion of project all temporary conduit, wires, etc., shall be removed in their en-

tirety. 
 

L. Existing conduit, equipment, wiring, etc., not required for re-use or re-installation in this 
project, shall be removed from the project site. 

 
M. Deliver to the Owner, on the premises where directed, existing equipment and materials 

which are removed and which are desired by the Owner or are indicated to remain the 
property of the Owner. 

 
N. All other materials and equipment which are removed shall become property of the Con-

tractor and shall be promptly removed, from the premises, and disposed of by the Con-
tractor, in an approved manner.  Contractor shall be responsible for proper disposal of all 
removed equipment containing PCB’s.   

 
O. Where conduit and wiring are removed, remove all conduit hangers which were support-

ing the removed conduit.  Patch the remaining penetration voids with like materials and 
paint to match existing construction. 

 
P. Before demolition begins, and in the presence of the Owners representative, test and note 

all deficiencies in all existing systems affected by demolition but not completely removed 
by demolition. Provide a copy of the list of system deficiencies to the Owner and the En-
gineer.   

 
Q. The Owner shall have the first right of refusal for all fixtures, devices and equipment re-

moved by the Contractor. 
 

R. All devices and equipment designated by the Owner to remain the property of the Owner 
shall be moved and stored by the Contractor at a location on site as designated by the 
Owner. It shall be the Contractor’s responsibility to store all devices and equipment in a 
safe manner to prevent damage while stored. 
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S. All existing equipment refused by the Owner shall become the property of the Contractor 
and shall be removed from the site by the Contractor in a timely manner and disposed of 
in a legal manner. 

 
T. Work Abandoned in Place: Cut and remove conduit a minimum of 2 inches beyond face 

of adjacent construction.  Cap and patch surface to match existing finish. 
 

U. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make opera-
tional equipment indicated for relocation. 

 
 

 
END OF SECTION  
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OUTAGE REQUEST FORM 
 
 
DATE APPLIED:                                                             BY:                                                            
 
DATE FOR OUTAGE:                                                      FIRM:                                                           
 
START OUTAGE-TIME:                                                  DATE:                                                          
 
END OUTAGE - TIME:                                                   DATE:                                                          
 
AREAS AND ROOMS:                                                                                                                 
   
   FLOOR(S):                                                                                                                 
 
   AREA(S):                                                                                                              
 
   ROOM(S):                                                                                                                
 
WORK TO BE PERFORMED:                                                                                                  
 
SYSTEM(S):                                                                                                                 
                                                                                                                                                  
    
REQUEST APPROVED BY:                                                                                                   
     (FOREMAN OR OTHER PERSON IN CHARGE) 
 
                                                                                                                                                                                                    
 
(FOR OWNER’S USE ONLY): 
 
APPROVED:             
 
YES           NO         BY:                                                 DATE:                                                           
 
DATE/TIME-AS REQUESTED:                                   OTHER :                                                       
 
OWNER’S PRESENCE REQUIRED:           
 
YES:          NO:          NAME:                                                                                                    
 
POINT OF CONTACT:                                                                PHONE:                                                        
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 DIVISION 28 
 SECTION 28 3112 
 FIRE ALARM SYSTEM – EXISTING SYSTEM EXPANSION 
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SECTION 28 3112 
 

FIRE ALARM SYSTEM 
 
PART 1 GENERAL 
 
1.01 GENERAL 
 

A. This section of the specification includes the furnishing, assembly, construction, installation, 
connection and testing of a complete fire alarm system as described herein and on the 
drawings.   

 
B. All related work specified in other sections shall be properly coordinated with the fire alarm 

equipment. 
 

C. The additions to the system shall include all wiring, raceways, pull boxes, terminal cabinets, 
outlet and mounting boxes, alarm initiating devices, alarm indicating devices, and control 
equipment, and all other accessories and miscellaneous items required for an operating 
system. 

 
D. Qualification of Installer:  The system shall be installed by an electrical contractor 

experienced in the installation of the fire alarm system.  The services of a technician 
provided by the control equipment manufacturer shall be provided to supervise installation, 
adjustment, and tests and final connections of the system. 

 
1.02 APPLICABLE PUBLICATIONS 
 

A. Unless otherwise indicated, the system and its components specified, and their installation 
and operation shall conform to the latest applicable requirements of the following 
publications: 

 
1. National Fire Protection Association (NFPA): 

NFPA 70 National Electrical Code 
NFPA 72 National Fire Alarm and Signaling Code 
NFPA 72A Standard for the Installation, Maintenance and Use of 

Local Protection Signaling Systems 
NFPA 72E Automatic Fire Detectors 
NFPA 90A Air Conditioning and Ventilating Systems 
NFPA 101 Codes for Life Safety from Fire in Buildings and 

Structures 
 

2. Underwriters Laboratories (UL): 
Fire Protection Equipment Directory 
Electrical Construction Materials Directory 

 
3. Factory Mutual Approval Guide 
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4. State of Delaware Fire Prevention Regulations 
 

5. American Insurance Association Fire Protection Code (Article 14) 
 

6. Basic Building Code of the Building Officials and Code Administration 
International, Inc. (Article 12) 

 
7. Occupational Safety and Health Act 

 
B. Acceptable evidence of compliance of components is a UL or FM label or listing or an 

independent certification, satisfactory to the Engineer, that the components meet the 
applicable standards. 

 
1.03 SCOPE 
 

A. WORK INCLUDED 
 

1. Furnish and install all additional fire alarm system wiring devices as indicated on the 
drawings. 
 

2. Provide all required upgrades to the existing fire alarm system equipment to 
accommodate the additional fire alarm devices. 
 

3. All fire alarm devices shall be connected to the existing Fire Alarm System, which 
includes a Silent Knight IFP-1000 control panel. 

 
4. Provide connections from fire alarm system to new elevator controller provided 

under Division 14. 
 

B. Provide equipment submissions including the following: 
 

1. Complete descriptive data indicating UL listing duct type smoke detectors. 
 

2. Complete drawings of the proposed system showing conduit layout, wire count and 
device locations. 

 
C. Detection Operation (Ceiling, Duct, and Heat) 

 
1. Smoke sensors shall be smoke density measuring devices having no self contained 

alarm set point (fixed threshold).  The alarm decision for each sensor shall be 
determined by the control panel.  The control panel shall determine the condition of 
each sensor by comparing the sensor value to the stored values. 
 

PART 2 PRODUCTS 
 
2.01 FIRE ALARM DEVICES 

 
A. Provide new fire alarm manual stations to be compatible with existing Fire Alarm Control 

Panel. 
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B. Provide new notification appliances to be compatible with existing Fire Alarm Control Panel. 

 
C. Provide new duct detectors and remote test stations to be compatible with existing Fire 

Alarm Control Panel. 
 
D. Provide connections to new tamper and flow switches to be compatible with existing Fire 

Alarm Control Panel 
 
PART 3 EXECUTION 
 
3.01 GENERAL 
 

A. Provide and install the additions to the system in accordance with the plans and 
specifications, all applicable codes and the manufacturer's recommendations.  All wiring 
shall be installed in strict compliance with all the provisions of NEC -Article 760 A and C, 
Power-Limited Fire Protective Signaling Circuits or if required may be reclassified as 
non-power limited and wired in accordance with NEC-Article 760 A and B.  Upon 
completion, the contractor shall so certify in writing to the owner and general contractor.  All 
junction boxes shall be sprayed red and labeled Fire Alarm.  Wiring color code shall be 
maintained throughout the installation. 

 
B. Installation of equipment and devices that pertain to other work in the contract shall be 

closely coordinated with the appropriate subcontractors. 
 

C. Ensure that the final mounting location will provide convenient access to the enclosure for 
maintenance. 

 
3.02 SYSTEM TESTING 
 

A. The completed fire alarm system shall be fully tested by the contractor and the 
manufacturer's NICET CERTIFIED technical representative in the presence of the owner's 
representative. Upon completion of a successful test, the contractor shall so verify in writing 
to the Owner, and general contractor. 

 
B. The following test shall be performed by the Fire Alarm Manufacturer's authorized 

representative. Each and every device shall be tested for it's intended function. Verify that 
each device is located in its appropriate location. Written verification of this test shall be 
provided to the owner, architect, and general contractor. This test shall be performed in 
accordance with NFPA 72 National Fire Alarm Code. 

 
C. The fire alarm supplier shall own and maintain a smoke detector analyzer for on site 

sensitivity testing of smoke detectors per NFPA. The analyzer shall be made available to the 
owner for such tests. 

 
3.03 WARRANTY 
 

A. The equipment and wiring shall be warranted to be free from electrical and mechanical 
defects for a period of one (1) year commencing with start-up and owners beneficial use of 



Capital School District  KCCS - Central Middle School Renovation 
  Project No. 1321 
 
 

 
FIRE ALARM SYSTEM   28 3112-4
 

any portion of the system. Warranty shall include all labor/travel time and parts. 
 
 END OF SECTION 
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