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SECTION 00 01 15
LIST OF DRAWING SHEETS

The following StudioJAED drawings are part of the design package and contain information essential to
bidding the listed bid items.

SHEET NO. SHEET TITLE

GENERAL: %
G 1.0 Cover @
MECHANICAL: O%

M 8.0 MECHANICAL COVER SHEET Q

M 8.1 MECHANICAL DEMOLITION AND NEW PLAN

ELECTRICAL: Q‘

E9.1 ELECTRICAL DEMOLITION AND NEW
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1.01

1.02

1.03

SECTION 00 10 00

LOCATION, DESCRIPTION, AND SCHEDULE OF WORK

LOCATION OF WORK

A. The work to be done under this Contract is located in the Seaford Scho I@ at
Seaford Frederick Douglass Elementary School, 1 Swain Road, Seaford DE 99

DESCRIPTION %

A. Without limiting the scope of work as shown on the Drawings required by the

Specifications, the following specific mention of items of the inc is made:
1. Remove and dispose of existing chiller.
2. Modify the existing fence as needed to remove ol install the new chiller.
3. Extend the existing concrete pad as necessary W proper support of the new
chiller.
4. Modify the existing electrical and hydrom ure as necessary to install the
new chiller.
5. Coordinate with the Owner’s select BA ntractor for the installation.
SCHEDULE OF WORK
A. Time is of the essence for this proj order to meet the requirements of the students and
staff at the school.
B. The schedule below is to be ed when determining your bid for this project. No

deearlier than indicated by this schedule. Purchase orders

work will be permitted to
will be drawn in accor @\ this schedule:
1. Completion of d& | 15, 2015.
2. Chiller deliver be prior to March 1, 2015.
C. Failure to comply w schedule will result in liquidated damages being applied in the

amount of $ Day.
QO END OF SECTION

O&
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INVITATION TO BID
SEAFORD SCHOOL DISTRICT
FREDERICK DOUGLASS ES CHILLER REPLACMENT

Sealed bids for the Seaford Frederick Douglass Elementary School Chiller Replacement will be received by
the Seaford School District until 11:00 a.m., local time, on Friday, December 5, 2014 at the Seaford School
District Offices, 390 N. Market Street, Ext., at which time they will be publicly opened and read aloud in the
Conference Room. Bidder bears the risk of late delivery. Any bids received after the stated tir@ be

returned unopened.
The Project involves the replacement of the existing air cooled chiller. @

Attention is called to the construction schedule as detailed in the Bid Documents (Sect”Q%O).
A mandatory pre-bid meeting will be held on Wednesday, November 19® atq 7, local time at the

Seaford Buildings and Grounds Office, located behind the Seaford Middle ool, for the purpose of
establishing the listing of subcontractors, tour the facility, and to answer qu =@ s. Wdividuals may represent

only one firm at this meeting. Representatives of each party to any Joi ture must attend this meeting.
ATTENDANCE AT THIS MEETING IS A PREREQUISITE FOR BIDDING

HIS CONTRACT.
Sealed bids shall be addressed to the Seaford School District.

For further information please contact Brian M. Zigmond P4E., Rkoject Manager, at StudioJAED Architects &
Engineers, 2500 Wrangle Hill Road, Bear, DE 19701, Telephoney(302) 832-1652.

Prevailing Wage Rates, as described by Delaware \ be adhered to where applicable.
S

Contract documents can be obtained at Reprog
DE, 19720, Phone: (302) 328-5019, Fax:

November 19%, 2014 at 1:00 p.m. for%

Prints requested by mail will have an

The proposals may not be withdraw period of sixty (60) calendar days after the scheduled closing time
for receipt of bids.

Business Enterprisesy( ill be afforded full opportunity to submit bids on this contract and will not be
subject to discrimin@tion ofthe basis of race, color, national origin or sex in consideration of this award. Each
bid must be accompagied by a bid security equivalent to ten percent (10%) of the bid amount and all additive
alternates. successful bidder must post a performance bond and payment bond in a sum equal to one
hundred percenty100%) of the contract price upon execution of the contract. The Owner reserves the right to
bids and to waive any informalities therein. The Owner may extend the time and place for the
@ bids from that described in the advertisement, with not less than two calendar days notice by
ellvery, facsimile machine or other electronic means to those bidders receiving plans.
Mr. Roy Whitaker
Chief of Buildings & Grounds
Seaford School District
390 N. Market Street, Ext.
Seaford, DE 19973

Minority Business Ent MBE), Disadvantaged Business Enterprises (DBE) and Women-Owned
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ARTICLE 1: GENERAL

11 DEFINITIONS

111 Whenever the following terms are used, their intent and meaning shall be interpreted as
follows:

1.2 STATE: The State of Delaware.

1.3 AGENCY: Contracting State Agency as noted on cover sheet. %

14 DESIGNATED OFFICIAL: The agent authorized to act for the Agency. @

15 BIDDING DOCUMENTS: Bidding Documents include the Bidding 4 %nts and the
proposed Contract Documents. The Bidding Requirements consist % Advertisement for

ions#to Bidders (if any),

General Conditions, Supplementary General Conditions,
Provisions (if any), the Bid Form (including the Non-collusi
bidding and contract forms. The proposed Contract
Agreement between the Owner and Contractor, as,we
(Project Manual) and all Addenda issued prior to €

Requirements, Special
ent), and other sample
ments consist of the form of

he Drawings, Specifications
the Contract.

Bid, Invitation to Bid, Instructions to Bidders, Supplementary Irqn
ta

1.6 CONTRACT DOCUMENTS: The Contract Do ents consist of the, Instructions to

Bidders, Supplementary Instructions to Bid@ersa(if any), General Conditions, Supplementary
General Conditions, General Requir ts, gopecial Provisions (if any), the form of

agreement between the Owner and tor, Drawings (if any), Specifications (Project

Manual), and all addenda. \n
17 AGREEMENT: The form of t '@ 2ement shall be AIA Document A101, Standard Form of
pnANC@ntractor where the basis of payment is a STIPULATED

Agreement between Owng
SUM. In the case of .@ etween the instructions contained therein and the General
Requirements herei t sheral Requirements shall prevail.

1.8 GENERAL REQU@VTS (or CONDITIONS): General Requirements (or conditions) are

instructions ining Yo the Bidding Documents and to contracts in general. They contain,
in summa irements of laws of the State; policies of the Agency and instructions to

bidder

1.9 S OVISIONS: Special Provisions are specific conditions or requirements peculiar
to bidding documents and to the contract under consideration and are supplemental to
the neral Requirements. Should the Special Provisions conflict with the General

equirements, the Special Provisions shall prevail.

1.10 O ADDENDA: Written or graphic instruments issued by the Owner/Architect prior to the
execution of the contract which modify or interpret the Bidding Documents by additions,
deletions, clarifications or corrections.

111 BIDDER OR VENDOR: A person or entity who formally submits a Bid for the material or
Work contemplated, acting directly or through a duly authorized representative who meets
the requirements set forth in the Bidding Documents.

112 SUB-BIDDER: A person or entity who submits a Bid to a Bidder for materials or labor, or
both for a portion of the Work.

1.13 BID: A complete and properly executed proposal to do the Work for the sums stipulated
therein, submitted in accordance with the Bidding Documents.

INSTRUCTIONS TO BIDDERS 0021 13-2
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1.14 BASE BID: The sum stated in the Bid for which the Bidder offers to perform the Work

described in the Bidding Documents as the base, to which Work may be added or from
which Work may be deleted for sums stated in Alternate Bids (if any are required to be stated
in the bid).

1.15 ALTERNATE BID (or ALTERNATE): An amount stated in the Bid, where applicable, to be
added to or deducted from the amount of the Base Bid if the corresponding change in the
Work, as described in the Bidding Documents is accepted.

1.16 UNIT PRICE: An amount stated in the Bid, where applicable, as a pric p% of
measurement for materials, equipment or services or a portion of the Work cfied in
the Bidding Documents.

117 SURETY: The corporate body which is bound with and for the Conira %ich is liable,
and which engages to be responsible for the Contractor's payments @ ebts pertaining to

t

and for his acceptable performance of the Work for which he haq rae

1.18 BIDDER'S DEPOSIT: The security designated in the Bid 6 be fufhished by the Bidder as a
guaranty of good faith to enter into a contract with the Ageney It the Work to be performed or
the material or equipment to be furnished is awarded {0 hi

1.19 CONTRACT: The written agreement covering t ishing and delivery of material or work
to be performed.

1.20 CONTRACTOR:  Any individual, firm @ion with whom a contract is made by the
Agency.

121 SUBCONTRACTOR: An indivie ership or corporation which has a direct contract
with a contractor to furnish lab @ materials at the job site, or to perform construction labor
and furnish material in co joRwith such labor at the job site.

1.22 CONTRACT BOND; x roved form of security furnished by the contractor and his
surety as a guar od faith on the part of the contractor to execute the work in
accordance with th of the contract.

ARTICLE 2: BIDDER'S ENTATIONS

21 PR B@TING

211 A pré-bid meeting for this project will be held at the time and place designated. Attendance

at this®meeting is a pre-requisite for submitting a Bid, unless this requirement is specifically
aived elsewhere in the Bid Documents.

2.2 O By submitting a Bid, the Bidder represents that:

2.2 The Bidder has read and understands the Bidding Documents and that the Bid is made in
accordance therewith.

222 The Bidder has visited the site, become familiar with existing conditions under which the
Work is to be performed, and has correlated the Bidder’s his personal observations with the
requirements of the proposed Contract Documents.

223 The Bid is based upon the materials, equipment, and systems required by the Bidding
Documents without exception.

INSTRUCTIONS TO BIDDERS 0021 13-3
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2.3 JOINT VENTURE REQUIREMENTS

231 For Public Works Contracts, each Joint Venturer shall be qualified and capable to complete
the Work with their own forces.

2.3.2 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 Venturers involved.

233 All required Bid Bonds, Performance Bonds, Material and Labor Payment Bond t be
executed by both Joint Venturers and be placed in both of their names.

234 All required insurance certificates shall name both Joint Venturers.

2.35 Both Joint Venturers shall sign the Bid Form and shall submit a ¢ %id Delaware
Business License with their Bid.

2.3.6 Both Joint Venturers shall include their Federal E.I. Number wj QBid.

237 In the event of a mandatory Pre-bid Meeting, each Joint ¥ehtlrer Shall have a representative
in attendance.

2.38 Due to exceptional circumstances and for g ause shown, one or more of these
provisions may be waived at the discretion of the State.

24 ASSIGNMENT OF ANTITRUST CLAI

241 As consideration for the award a n by the Owner of this contract, the Contractor
hereby grants, conveys, sells, assig d transfers to the State of Delaware all of its right,
title and interests in and to af 4@ r unknown causes of action it presently has or may
now or hereafter acquiregangenthe antitrust laws of the United States and the State of
Delaware, relating to thé @ lar goods or services purchased or acquired by the Owner
pursuant to this contr (\

ARTICLE 3: BIDDING DOCUM

3.1 COPIES O CUMENTS

3.11 Bid r@v obtain complete sets of the Bidding Documents from the
Aréhi Engineering firm designated in the Advertisement or Invitation to Bid in the
numiBer and for the deposit sum, if any, stated therein.

3.1.2 idders shall use complete sets of Bidding Documents for preparation of Bids. The issuing
Agency nor the Architect assumes no responsibility for errors or misinterpretations resulting
from the use of incomplete sets of Bidding Documents.

3.1 Any errors, inconsistencies or omissions discovered shall be reported to the Architect
immediately.

3.14 The Agency and Architect may make copies of the Bidding Documents available on the

above terms for the purpose of obtaining Bids on the Work. No license or grant of use is
conferred by issuance of copies of the Bidding Documents.

INSTRUCTIONS TO BIDDERS 0021 13-4
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3.2.2

3.2.3

3.24

3.25

3.3

3.3.1

3.3.2

334

3.4

341
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INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS

The Bidder shall carefully study and compare the Bidding Documents with each other, and
with other work being bid concurrently or presently under construction to the extent that it
relates to the Work for which the Bid is submitted, shall examine the site and local conditions,
and shall report any errors, inconsistencies, or ambiguities discovered to the Architect.

Bidders or Sub-bidders requiring clarification or interpretation of the Bidding Documents shall
make a written request to the Architect at least seven days prior to the date for ipt of
Bids. Interpretations, corrections and changes to the Bidding Documents will oe by
written Addendum. Interpretations, corrections, or changes to the Bidding D ade

in any other manner shall not be binding.

The apparent silence of the specifications as to any detail, or the apparé ion from it of
detailed description concerning any point, shall be regarded as me % at only the best
commercial practice is to prevail and only material and workmay 2 first quality are to

be used. Proof of specification compliance will be the responsi f the Bidder.

Unless otherwise provided in the Contract Documents, ntractor shall provide and pay
for all permits, labor, materials, equipment, tools, cgnstrigtion equipment and machinery,
d

water, heat, utilities, transportation, and other facilifi rvices necessary for the proper
execution and completion of the Work.

The Owner will bear the costs for all i |mpac ndauser fees associated with the project.
SUBSTITUTIONS

standard of quality, requwe dimension, and appearance to be met by any
ituti tlon of a particular manufacturer or model number is not

proposed substitution. T

intended to be proprie y way. Substitutions of products for those named will be
considered, providing N endor certifies that the function, quality, and performance
characteristics of paterial offered is equal or superior to that specified. It shall be the

Bidder's responsibi @ assure that the proposed substitution will not affect the intent of the
installation modifications required to accommodate the substitution.

design, and ke a
Requei stitutions shall be made in writing to the Architect at least ten days prior to
|

The materials, products and described in the Bidding Documents establish a

the datg e Bid Opening. Such requests shall include a complete description of the
bstitution, drawings, performance and test data, explanation of required

ation modifications due the substitution, and any other information necessary for an
on. The burden of proof of the merit of the proposed substitution is upon the

evalu
&oposer. The Architect’s decision of approval or disapproval shall be final. The Architect is

to notify Owner prior to any approvals.

If the Architect approves a substitution prior to the receipt of Bids, such approval shall be set
forth in an Addendum. Approvals made in any other manner shall not be binding.

The Architect shall have no obligation to consider any substitutions after the Contract award.
ADDENDA

Addenda will be mailed or delivered to all who are known by the Architect to have received a
complete set of the Bidding Documents.

INSTRUCTIONS TO BIDDERS 0021 13-5
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3.4.2 Copies of Addenda will be made available for inspection wherever Bidding Documents are

on file for that purpose.

3.4.3 No Addenda will be issued later than 4 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.

344 Each bidder shall ascertain prior to submitting his Bid that they have received all nda
issued, and shall acknowledge their receipt in their Bid in the appropriate ot
acknowledging an issued Addenda could be grounds for determining a non-
responsive.

ARTICLE 4: BIDDING PROCEDURES O%

4.1 PREPARATION OF BIDS g

41.1 Submit the bids on the Bid Forms included with the Bidding @ ts.

4.1.2 Submit the original Bid Form for each bid. Bid Fogns be removed from the project
manual for this purpose

4.1.3 Execute all blanks on the Bid Form in a non—erasabEmedium (typewriter or manually in ink).

4.1.4 Where so indicated by the makeup e Bid Form, express sums in both words and
figures, in case of discrepancy between t , the written amount shall govern.

415 Interlineations, alterations or er: t be initialed by the signer of the Bid.

QS AND UNIT PRICES, IF ANY. If there is no change in

that they have recej ddenda issued during the bidding period. Work required by

4.1.6 BID ALL REQUESTED A
the Base Bid for an Alt ter “No Change”. The Contractor is responsible for verifying
Addenda shall au i% become part of the Contract.

41.7 Make no a nal stipulations on the Bid Form and do not qualify the Bid in any other
manner.

4.1.8 Eac he Bid shall include the legal name of the Bidder and a statement whether the
Biddep i ole proprietor, a partnership, a corporation, or any legal entity, and each copy

sh e signed by the person or persons legally authorized to bind the Bidder to a contract.
A Bid“by a corporation shall further give the state of incorporation and have the corporate

eal affixed. A Bid submitted by an agent shall have a current Power of Attorney attached,
certifying agent's authority to bind the Bidder.

4, Bidder shall complete the Non-Collusion Statement form included with the Bid Forms and
include it with their Bid.

4.1.10 In the construction of all Public Works projects for the State of Delaware or any agency
thereof, preference in employment of laborers, workers 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.

4.1.11 Each bidder shall include in their bid a copy of a valid Delaware Business License.’

INSTRUCTIONS TO BIDDERS 00 21 13-6
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4.2

421

422

423

4.3

43.1

4.3.2

4.3.3

4.4

44.1

October 30, 2014
BID SECURITY

All bids shall be accompanied by a deposit of either a good and sufficient bond to the agency
for the benefit of the agency, with corporate surety authorized to do business in this State,
the form of the bond and the surety to be approved by the agency, or a security of the bidder
assigned to the agency, for a sum equal to at least 10% of the bid plus all add alternates, or
in lieu of the bid bond a security deposit in the form of a certified check, bank treasurer’s
check, cashier's check, money order, or other prior approved secured deposit assigned to
the State. The bid bond need not be for a specific sum, but may be stated to be sum
equal to 10% of the bid plus all add alternates to which it relates and not to exc effain
stated sum, if said sum is equal to at least 10% of the bid. The Bid Bond for | be

the standard OMB form (attached).
The Agency has the right to retain the bid security of Bidders to w ard is being

QO
considered until either a formal contract has been executed and boe been furnished
or the specified time has elapsed so the Bids may be with Bids have been
rejected.

In the event of any successful Bidder refusing or neglecti execute a formal contract and
bond within 20 days of the awarding of the contract, the bid\goRd or security deposited by the

successful bidder shall be forfeited.

SUBCONTRACTOR LIST 2

As required by Delaware Code, Title 2 s@%Z(d)(lO)b, each Bidder shall submit with
their Bid a completed List of Sub-Cont included with the Bid Form. NAME ONLY

ONE SUBCONTRACTOR FOR DE. A Bid will be considered non-responsive
unless the completed list is inc

Provide the Name and Ad each listed subcontractor. Addresses by City, Town or
Locality, plus State, WI| éptable.

&

with the provision is law. Also, if a Contractor elects to list themselves as a

It is the responab%ﬂ Contractor to ensure that their Subcontractors are in compliance
Subcontrac@:y ategory, they must specifically name themselves on the Bid Form and

be able to t their capability to act as Subcontractor in that category in accordance

with thl@
E F EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS

Qurin the performance of this contract, the contractor agrees as follows:

O

Al The Contractor will not discriminate against any employee or applicant for
employment because of race, creed, sex, color, sexual orientation, gender identity 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, sex, color, sexual orientation, gender identity 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.

B. The Contractor will, in all solicitations 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, sex, color, sexual
orientation, gender identity or national origin."

INSTRUCTIONS TO BIDDERS 00 21 13-7



Seaford School District INSTRUCTIONS TO BIDDERS

Frederick Douglass ES Auditorium Renovations 00 21 13
Architects/Engineers: StudioJAED Page 8 Job No. 14026
Bid Documents October 30, 2014
45 PREVAILING WAGE REQUIREMENT

45.1 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.

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

unconditionally and not less often than once a week and without subse duction or
rebate on any account, the full amounts accrued at time of payment, g@ t wage rates
not less than those stated in the specifications, regardless of any @ tual relationship

which may be alleged to exist between the employer and such | Swant mechanics.

454 The scale of the wages to be paid shall be posted by the - a prominent and easily

453 The employer shall pay all mechanics and labors employed directly upo%j't f work,

accessible place at the site of the work.

information, as required by the Department of LaRogbe furnished weekly. The Department
of Labor shall keep and maintain the sworn payroll[Ngformation for a period of 6 months from

455 Every contract based upon these specifications tain a stipulation that sworn payroll
the last day of the work week covered by thé payroll.

4.6 SUBMISSION OF BIDS

46.1 Enclose the Bid, the Bid Security other documents required to be submitted with the
Bid in a sealed opaque enve '@ Address the envelope to the party receiving the Bids.
Identify with the project ng ct number, and the Bidder's name and address. If the
Bid is sent by mail, e @ p Sealed envelope in a separate mailing envelope with the
notation "BID ENCL e face thereof. The State is not responsible for the opening

ate and time that are not properly marked.

46.2 Deposit Bid e deSignated location prior to the time and date for receipt of bids indicated
[ for Bids. Bids received after the time and date for receipt of bids will be

ID” and returned.

46.3 Bidde es full responsibility for timely delivery at location designated for receipt of bids.

46.4 x(iral, lephonic or telegraphic bids are invalid and will not receive consideration.

4.6.5 O ithdrawn Bids may be resubmitted up to the date and time designated for the receipt of
Bids, provided that they are then fully in compliance with these Instructions to Bidders.

4, MODIFICATION OR WITHDRAW OF BIDS

47.1 Prior to the closing date for receipt of Bids, a Bidder may withdraw a Bid by personal request

and by showing proper identification to the Architect. A request for withdraw by letter or fax,
if the Architect is notified in writing prior to receipt of fax, is acceptable. A fax directing a
modification in the bid price will render the Bid informal, causing it to be ineligible for
consideration of award. Telephone directives for modification of the bid price shall not be
permitted and will have no bearing on the submitted proposal in any manner.
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Bid Documents

4.7.2

4.7.3

ARTICLE 5:
51

511

51.2

513
5.2

521

522

523
524

525

5.3 O
5,

October 30, 2014
Bidders submitting Bids that are late shall be notified as soon as practicable and the bid shall
be returned.

A Bid may not be modified, withdrawn or canceled by the Bidder during a thirty (30) day
period following the time and date designated for the receipt and opening of Bids, and Bidder
so agrees in submitting their Bid. Bids shall be binding for 30 days after the date of the Bid
opening.

CONSIDERATION OF BIDS %
OPENING/REJECTION OF BIDS

Unless otherwise stated, Bids received on time will be publicly opene% be read
aloud. An abstract of the Bids will be made available to Bidders. Q

required Bid Security or by other data required by the Biddin ments, or a Bid which is

The Agency shall have the right to reject any and all Bids. Q ccompanied by a
in any way incomplete or irregular is subject to rejection.

If the Bids are rejected, it will be done within thirty (30)@61 day of the Bid opening.

COMPARISON OF BIDS

After the Bids have been opened and real id prices will be compared and the result of

such comparisons will be made availalle§to public. Comparisons of the Bids may be
It

based on the Base Bid plus desire
Alternates in any order or combinati

. The Agency shall have the right to accept

The Agency reserves the rig 'v technicalities, to reject any or all Bids, or any portion
thereof, to advertise for ngWaBIOS, 40 proceed to do the Work otherwise, or to abandon the
Work, if in the judgmen gency or its agent(s), it is in the best interest of the State.

An increase or de he quantity for any item is not sufficient grounds for an increase

or decrease in the Drice.

The prices e to be those for which the material will be furnished F.O.B. Job Site and
s that may be imposed during the period of the Contract.

include

N@fq letter or statements in or attached to the Bid, or separate discounts will be
considered in determining the low Bid except as may be otherwise herein noted. Cash or
separate discounts should be computed and incorporated into Unit Bid Price(s).

SQUALIFICATION OF BIDDERS
An agency shall determine that each Bidder on any Public Works Contract is responsible

before awarding the Contract. Factors to be considered in determining the responsibility
of a Bidder include:

A. The Bidder's financial, physical, personnel or other resources including
Subcontracts;
B. The Bidder's record of performance on past public or private construction

projects, including, but not limited to, defaults and/or final adjudication or
admission of violations of the Prevailing Wage Laws in Delaware or any other
state;

INSTRUCTIONS TO BIDDERS 0021 13-9
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C. The Bidder’s written safety plan;

D. Whether the Bidder is qualified legally to contract with the State;

E. Whether the Bidder supplied all necessary information concerning its

responsibility; and,

F. Any other specific criteria for a particular procurement, which an ag ay
establish; provided however, that, the criteria be set forth in the Invitat 0J)Bid

and is otherwise in conformity with State and/or Federal law.

5.3.2 If an agency determines that a Bidder is nonresponsive and/or n@ sible, the
determination shall be in writing and set forth the basis for the de inatien. A copy of
the determination shall be sent to the affected Bidder within five ( % ing days of said
determination.

5.33 In addition, any one or more of the following causes may nstdered as sufficient for the

disqualification of a Bidder and the rejection of their Bid

5331 More than one Bid for the same Contract from i I, firm or corporation under the
same or different names. Q

5.3.3.2 Evidence of collusion among Bidders.

5.3.3.3 Unsatisfactory performance record ai ev;s by past experience.

5.3.34 If the Unit Prices are obviou N ced either in excess or below reasonable cost
analysis values.

5.3.35 If there are any una @ additions, interlineation, conditional or alternate bids or
irregularities of any ki & ymay tend to make the Bid incomplete, indefinite or ambiguous
as to its meaning.

5.3.3.6 If the Bid is accompanied by the required Bid Security and other data required by the
Bidding Do

5.3.3.7 If any e @ bns or qualifications of the Bid are noted on the Bid Form.

54 A PTANCE OF BID AND AWARD OF CONTRACT

541 Xformal Contract shall be executed with the successful Bidder within twenty (20) calendar

ys after the award of the Contract.

5. Per Section 6962(d)(13) a., Title 29, Delaware Code, “The contracting agency shall
award any public works contract within thirty (30) days of the bid opening to the lowest
responsive and responsible Bidder, unless the Agency elects to award on the basis of
best value, in which case the election to award on the basis of best value shall be stated
in the Invitation To Bid.”

5.4.3 Each Bid on any Public Works Contract must be deemed responsive by the Agency to be
considered for award. A responsive Bid shall conform in all material respects to the
requirements and criteria set forth in the Contract Documents and specifications.

544 The Agency shall have the right to accept Alternates in any order or combination, and to
determine the low Bidder on the basis of the sum of the Base Bid, plus accepted Alternates.
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5.45 The successful Bidder shall execute a formal contract, submit the required Insurance

Certificate, and furnish good and sufficient bonds, unless specifically waived in the General
Requirements, in accordance with the General Requirement, within twenty (20) days of
official notice of contract award. Bonds shall be for the benefit of the Agency with surety in
the amount of 100% of the total contract award. Said Bonds shall be conditioned upon the
faithful performance of the contract. Bonds shall remain in affect for period of one year after
the date of substantial completion.

5.4.6 If the successful Bidder fails to execute the required Contract and Bond, as aforesgid, within
twenty (20) calendar days after the date of official Notice of the Award of the Cgn , their
Bid guaranty shall immediately be taken and become the property of the Statefforghe*Benefit

of the Agency as liquidated damages, and not as a forfeiture or as a penaltymAWardsvill then
be made to the next lowest qualified Bidder of the Work or readvertised, %« ency may

identification number or social security number) and a copy of it aware business license,
and should the vendor be awarded a contract, such ven ovide to the agency the
taxpayer identification license numbers of such subc .. Such numbers shall be
provided on the later of the date on which such subgontragtoPis required to be identified or
the time the contract is executed. The successful Bi | provide to the agency to which
it is contracting, within 30 days of entering int public works contract, copies of all
Delaware Business licenses of subcontractors /or independent contractors that will
perform work for such public works contrdCt. gdowever, if a subcontractor or independent

decide.
5.4.7 Each bidder shall supply with its bid its taxpayer identification n 7, federal employer
all

contractor is hired or contracted more tl 0°days after the Bidder entered the public works
contract the Delaware Business license ch subcontractor or independent contractor
shall be provided to the agency Witx s of being contracted or hired.

the successful Bidder upon the execution of the formal

contract. The Bid Secu successful bidders shall be returned within thirty (30)
calendar days after the @ of the Bids.

ARTICLE 6: POST-BID |NFORM®
6.1 CONTRACT@RIS QUELIFICATION STATEMENT

6.1.1 Bldder@”E award of a Contract is under consideration shall, if requested by the

5.4.8 The Bid Security shall be ret @
O

Age it a properly executed AIA Document A305, Contractor's Qualification
Statempent=tinless such a statement has been previously required and submitted.

6.2 SAUS ESS DESIGNATION FORM
6.2.1 ccessful bidder shall be required to accurately complete an Office of Management and
Budget Business Designation Form for Subcontractors.

AR : PERFORMANCE BOND AND PAYMENT BOND
7.1 BOND REQUIREMENTS
7.1.1 The cost of furnishing the required Bonds, that are stipulated in the Bidding Documents, shall

be included in the Bid.

7.1.2 If the Bidder is required by the Agency to secure a bond from other than the Bidder’s usual
sources, changes in cost will be adjusted as provide in the Contract Documents.

7.1.3 The Performance and Payment Bond forms used shall be the standard OMB forms
(attached).
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7.2 TIME OF DELIVERY AND FORM OF BONDS

7.2.1 The bonds shall be dated on or after the date of the Contract.

7.2.2 The Bidder shall require the attorney-in-fact who executes the required bonds on behalf of
the surety to affix a certified and current copy of the power of attorney.

ARTICLE 8: FORM OF AGREEMENT BETWEEN AGENCY AND CONTRACTOR %

8.1 Unless otherwise required in the Bidding Documents, the Agreement fogsthe will be
written on AIA Document A101, Standard Form of Agreement Be ner and
Contractor Where the Basis of Payment is a Stipulated Sum. O

g
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<

O
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STATE OF DELAWARE
OFFICE OF MANAGEMENT AND BUDGET

004010 -BID BOND

TO ACCOMPANY PROPOSAL

KNOW ALL MEN BY THESE PRESENTS That: %
of in the County o
and State of

as Principal, and

of in the County of /N, «”
and State of as Surety, legally authorized to do business _in tate of Delaware

(“State”), are held and firmly unto the State in the sum of
Dollars ($ ), or p

of amount of bid on Contract No. , to be paid to theA for the use and benefit of the
Seaford School District for which payment well and truly to be e do bind ourselves, our and each of

our heirs, executors, administrators, and successors, jointly and sef lyfor and in the whole firmly by these
presents.

who has submitted to the Seaford School District In proposal to enter into this contract for the
furnishing of certain material and/or services wit ate, shall be awarded this Contract, and if said
Principal shall well and truly enter into and ex€CitethiS Contract as may be required by the terms of this

Contract and approved by the Seaford School"Ristdict this Contract to be entered into within twenty days
&
i

NOW THE CONDITION OF THIS OBLIGAE S/SUCH That if the above bonded Principal

after the date of official notice of the aw eof in accordance with the terms of said proposal, then this
obligation shall be void or else to be an n full force and virtue.

Sealed with seal and df@ day of in the year of our Lord two
thousand and o ).

(20
SEALED, AND DELIV< THE

e of
&Q Name of Bidder (Organization)

OCorporate By:
% Seal Authorized Signature
Attest
Title
Name of Surety
Witness: By:

Title
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STATE OF DELAWARE
OFFICE OF MANAGEMENT AND BUDGET

004020 - PAYMENT BOND

Bond Number: y. %;

KNOW ALL PERSONS BY THESE PRESENTS, that we,
(“Principal™”), and , a
authorized to do business in the State of Delaware, as surety (“Surety”)

unto the  Seaford School District (“Owner”), in the amo

$ ), to be paid to Owner, for which payment well n@& be made, we do bind
ourselves, our and each and every of our heirs, executors, admini ns, successors and assigns,
jointly and severally, for and in the whole firmly by these preQ

o as principal

@, oration, legally

g¢”and firmly bound

, 20

awarded by Owner that certain contract kno tract No. dated the
day of , 20__ (the “Contra@j 16h Contract is incorporated herein by reference,

Sealed with our seals and dated this d&
NOW THE CONDITION OF THIS OBLIGATI% CH, that if Principal, who has been

shall well and truly pay all and every pers ishing materials or performing labor or service in
and about the performance of the wor, e Contract, all and every sums of money due him,
her, them or any of them, for all SL* rials, labor and service for which Principal is liable,
shall make good and reimburse ufficient funds to pay such costs in the completion of the
Contract as Owner may sustain son of any failure or default on the part of Principal, and
shall also indemnify and sg 9 armless Owner from all costs, damages and expenses arising out of
or by reason of the perfogmahce of the Contract and for as long as provided by the Contract; then

)

Surety, for valye réggived, for itself and its successors and assigns, hereby stipulates and agrees that
f
’%x

this obligation shall be otherwise to be and remain in full force and effect.

the obligatiq Surety and its bond shall be in no way impaired or affected by any extension of
i iigation, omission, addition or change in or to the Contract or the work to be performed
by any payment thereunder before the time required therein, or by any waiver of any
provisiogs*ti€reof, or by any assignment, subletting or other transfer thereof or of any work to be
d’or any monies due or to become due thereunder; and Surety hereby waives notice of any
such extensions, modifications, omissions, additions, changes, payments, waivers,
assignments, subcontracts and transfers and hereby expressly stipulates and agrees that any and all
things done and omitted to be done by and in relation to assignees, subcontractors, and other
transferees shall have the same effect as to Surety as though done or omitted to be done by or in
relation to Principal.




Surety hereby stipulates and agrees that no modifications, omission or additions in or to the terms
of the Contract shall in any way whatsoever affect the obligation of Surety and its bond.

Any proceeding, legal or equitable, under this Bond may be brought in any court of competent
jurisdiction in the State of Delaware. Notices to Surety or Contractor may be mailed or delivered
to them at their respective addresses shown below.

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand and seals,and such
of them as are corporations have caused their corporate seal to be hereto affixed and t %ents
to be signed by their duly authorized officers, the day and year first above written.

PRINCIPAL Oa

Name:
Witness or Attest: Address: 0

By: (SEAL)
Name: Name:

Title:
(Corporate Seal) \

QQ{ETY
@ Name:
Witness or Attest: AddresQ~

Q By: (SEAL)
Name: Name:
Title:
(ate Seal)
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STATE OF DELAWARE
OFFICE OF MANAGEMENT AND BUDGET

0040 30 - PERFORMANCE BOND

Bond Number: ‘ '3

KNOW ALL PERSONS BY THESE PRESENTS, that we, rincipal

(“Principal”), and , a c@t n, legally
authorized to do business in the State of Delaware, as surety (“Surety”), are irmly bound
unto the  Seaford School District (“Owner”), in the amount g

$ ), to be paid to Owner, for which payment well and tr made, we do bind
ourselves, our and each and every of our heirs, executors, administh uccessors and assigns,

jointly and severally, for and in the whole, firmly by these presentb

Sealed with our seals and dated this day of ? , 20
NOW THE CONDITION OF THIS OBLIGATION UCH, that if Principal, who has been
awarded by Owner that certain contract kno n@ontract No. dated the
day of , 20__ (the “Caont , which Contract is incorporated herein by
reference, shall well and truly provide and furn | materials, appliances and tools and perform all
the work required under and pursuant to t nd conditions of the Contract and the Contract
Documents (as defined in the Contract).Q changes or modifications thereto made as therein
provided, shall make good and reimb er sufficient funds to pay the costs of completing the
Contract that Owner may sustain % of any failure or default on the part of Principal, and

shall also indemnify and save h wner from all costs, damages and expenses arising out of

or by reason of the performance ofNg#e Contract and for as long as provided by the Contract; then

this obligation shall be voi@/ise to be and remain in full force and effect.

Surety, for value r ereby stipulates and agrees, if requested to do so by Owner, to fully
n‘fl%

perform and co e work to be performed under the Contract pursuant to the terms,
conditions a;@/e ts thereof, if for any cause Principal fails or neglects to so fully perform and

complete su ork.
Suret ue received, for itself and its successors and assigns, hereby stipulates and agrees that
the @bligation of Surety and its bond shall be in no way impaired or affected by any extension of

time, Wgodification, omission, addition or change in or to the Contract or the work to be performed
thereunder, or by any payment thereunder before the time required therein, or by any waiver of any
provisions thereof, or by any assignment, subletting or other transfer thereof or of any work to be
performed or any monies due or to become due thereunder; and Surety hereby waives notice of any
and all such extensions, modifications, omissions, additions, changes, payments, waivers,
assignments, subcontracts and transfers and hereby expressly stipulates and agrees that any and all
things done and omitted to be done by and in relation to assignees, subcontractors, and other



transferees shall have the same effect as to Surety as though done or omitted to be done by or in
relation to Principal.

Surety hereby stipulates and agrees that no modifications, omissions or additions in or to the terms
of the Contract shall in any way whatsoever affect the obligation of Surety and its bond.

Any proceeding, legal or equitable, under this Bond may be brought in any court of competent
jurisdiction in the State of Delaware. Notices to Surety or Contractor may be mailed or gelivered
to them at their respective addresses shown below.

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand apéd®“se nd such
of them as are corporations have caused their corporate seal to be hereto affixeg ese presents
to be signed by their duly authorized officers, the day and year first above wri @

PRINCIPAL Q

Name:

Witness or Attest: Address: %

By: (SEAL)
Name: Name:
Titl
(Corporate Seal) :\
\QSURETY
@ Name:
Witness or Attest: AddresQ~
By: (SEAL)

Name: Name:

Title:
(Cfég Seal)
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FREDERICK DOUGLASS E.S. CHILLER REPLACEMENT

BID FORM
For Bids Due: (DATE) To: Seaford School District
&
2
Name of Bidder:
Delaware Business License No.: Taxpayer ID No.:

(A copy of Bidder’s Delaware Business License must be attached to this form.)

(Other License Nos.): 02
Phone No.: ( ) - Fax No.: Q ) -

The undersigned, representing that he has read and understands t iddipg Documents and that this bid is made in accordance
therewith, that he has visited the site and has familiarized himse|fous ocal conditions under which the Work is to be performed,
and that his bid is based upon the materials, systems and equiphgeRgdescribed in the Bidding Documents without exception, hereby

: ept, supplies, transport and other facilities required to execute the
zed below:

$ TN
€ \V
ALTERNATES
Alternate prices conform to applical ject specification section. Refer to specifications for a complete description of the
following Alternates. An “ADD” opg CT” amount is indicated by the crossed out part that does not apply.

NONE Q

UNIT PRICES &

Unit prices confoplicable project specification section. Refer to the specifications for a complete description of the following
Unit Prices:

NONE.

ALLOWANCES

The following allowance is set aside for predicted scope on the project, to be verified and billed as the project conditions dictate:
NONE.

BID FORM 0041 13-2
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FREDERICK DOUGLASS E.S. CHILLER REPLACEMENT

BID FORM

I/We acknowledge Addendums numbered and the price(s) submitted include any cost/schedule impact they may have.

This bid shall remain valid and cannot be withdrawn for sixty (60) days from the date of opening of bids, and th¢ upéersigned shall

abide by the Bid Security forfeiture provisions. Bid Security is attached to this Bid.

The Owner shall have the right to reject any or all bids, and to waive any informality or irregularity in an %.

This bid is based upon work being accomplished by the Sub-Contractors named on the list attached @y%
n calendar days of

Should 1/We be awarded this contract, 1/We pledge to achieve substantial completion of all the @
the Notice to Proceed.

laws; that no legal requirement has been or shall be violated in making or acceptingythis bid, in awarding the contract to him or in the

The undersigned represents and warrants that he has complied and shall comply wi equirements of local, state, and national
prosecution of the work required; that the bid is legal and firm; that he has@i or indirectly, entered into any agreement,

participated in any collusion, or otherwise taken action in restraint of free com e bidding.

Upon receipt of written notice of the acceptance of this Bid, the Bidder ghallgwithin twenty (20) calendar days, execute the agreement
in the required form and deliver the Contract Bonds, and Insurance Cegtificates; required by the Contract Documents.

I am / We are an Individual / a Partnership / a Corporation \

By ading as
(Individual’s / General Partner’s / Corporate N
(State of Corporation)

Business Address: %

Witness: P Q By:
(Authorized Signature )
(SEAL)
(Title)
Date:

Sub-Contractor List

Non-Collusion Statement

Bid Security

(Others as Required by Project Manuals)

BID FORM 0041 13-3
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Seaford School District BID FORM
Frederick Douglass ES Chiller Replacement
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Bid Documents

FREDERICK DOUGLASS E.S. CHILLER REPLACEMENT

BID FORM
NON-COLLUSION STATEMENT

This is to certify that the undersigned bidder has neither directly nor indirectly, entered into any t, participated in any
collusion or otherwise taken any action in restraint of free competitive bidding in connection with t @ osal submitted this date (to

the Office of Management and Budget, Division of Facilities Management).

All the terms and conditions of (Project or Contract Number) have been thoroughly exa re understood.

NAME OF BIDDER: « >

AUTHORIZED REPRESENTATIVE Q
(TYPED): _ .
AUTHORIZED REPRESENTATIVE 0

(SIGNATURE):

(\9\

ADDRESS OF BIDDER: N

E-MAIL: Oz
PHONE NUMBER: Q

day of 20

NOTARY PUBLIC

THIS PAGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED.

BID FORM 0041 13-5
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NON-COLLUSION STATEMENT

This is to certify that the undersigned bidder has neither directly nor indirectly, entered into any agreement, participated in any
collusion or otherwise taken any action in restraint of free competitive bidding in connection with this proposal submitted this date to
the Seaford School District.

All the terms and conditions of the Seaford Central Elementary School Auditorium Renovations (Job 13033) have been
thoroughly examined and are understood.

NAME OF BIDDER:

AUTHORIZED REPRESENTATIVE
(TYPED): Q‘
AUTHORIZED REPRESENTATIVE
(SIGNATURE):

TITLE: @

ADDRESS OF BIDDER:

PHONE NUMBER: \

Sworn to and Subscribed before w@g day of 20

My Commission expires (/ NOTARY PUBLIC

&\

IS PAGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED.
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ARTICLE 1:
11

111

11.2

12

121

ARTICLE 2:

ARTIC

3.2

3.3

October 30, 2014

GENERAL
CONTRACT DOCUMENTS

The intent of the Contract Documents is to include all items necessary for the proper
execution and completion of the Work by the Contractor. The Contract Documents are
complementary and what is required by one shall be as binding as if required by all.
Performance by the Contractor shall be required to an extent consistent with th ract
Documents and reasonably inferable from them as being necessary to producegheffitended
results.

Work including material purchases shall not begin until the Contracto@r ceipt of a

bonafide State of Delaware Purchase Order. Any work performedsorm | purchases
prior to the issuance of the Purchase Order is done at the Contractor w isk and cost.

EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLI S
For Public Works Projects financed in whole or in part e appropriation the Contractor
agrees that during the performance of this contract:

1. The Contractor will not discriminate nst any employee or applicant for
employment because of race, creed, sex,%eolor, sexual orientation, gender identity
or national origin. The Contractorfvi e positive steps to ensure that applicants
are employed and that emplo reated during employment without regard
to their race, creed, sex, colar, S orientation, gender identity or national origin.
Such action shall inclu t be limited to, the following: employment,
upgrading, demotion @ ; recruitment or recruitment advertising; layoff or
termination; rates © @ or other forms of compensation; and selection for

training, includingZ@pgrensiceship. The Contractor agrees to post in conspicuous
places availa ployees and applicants for employment notices to be

provided b ORpacting agency setting forth this nondiscrimination clause.

2. The Contr ill, in all solicitations or advertisements for employees placed by
or ehalf of the Contractor, state that all qualified applicants will receive
co fon for employment without regard to race, creed, sex, color, sexual

¥

@ jon, gender identity or national origin.”

(NOCADDITIONAL GENERAL REQUIREMENTS — SEE SUPPLEMENTARY GENERAL
CONDITIONS)

CONTRACTOR

Schedule of Values: The successful Bidder shall within twenty (20) days after receiving
notice to proceed with the work, furnish to the Owner a complete schedule of values on the
various items comprising the work.

Subcontracts:  Upon approval of Subcontractors, the Contractor shall award their
Subcontracts as soon as possible after the signing of their own contract and see that all
material, their own and those of their Subcontractors, are promptly ordered so that the work
will not be delayed by failure of materials to arrive on time.

Before commencing any work or construction, the General Contractor is to consult with the
Owner as to matters in connection with access to the site and the allocation of Ground Areas
for the various features of hauling, storage, etc.
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3.4 The Contractor shall supervise and direct the Work, using the Contractor's best skill and attention.
The Contractor shall be solely responsible for and have control over construction means, methods,
techniques, sequences and procedures and for coordinating all portions of the Work under the Contract,
unless the Contract Documents give other specific instructions.

35 The Contractor shall enforce strict discipline and good order among the Contractor's
employees and other persons carrying out the Contract. The Contractor shall gbt permit
employment of unfit persons or persons not skilled in tasks assigned to them.

3.6 The Contractor warrants to the Owner that materials and equipment furpishedil’be new
and of good quality, unless otherwise permitted, and that the work will b%r m defects
and in conformance with the Contract Documents. Work noi”C6 g to these
requirements, including substitutions not properly approved, may be dered defective. If
required by the Owner, the Contractor shall furnish evidence e’kind and quality of

materials and equipment provided.

3.7 Unless otherwise provided, the Contractor shall pay es, consumer, use and other
similar taxes, and shall secure and pay for required germi es, licenses, and inspections
necessary for proper execution of the Work.

3.8 The Contractor shall comply with and give_noticeg required by laws, ordinances, rules,
regulations, and lawful orders of public authiorities bearing on performance of the Work. The
Contractor shall promptly notify the Owner ¥ the Prawings and Specifications are observed to
be at variance therewith.

the Owner for the acts and omissions of the
ors and their agents and employees, and other persons

3.9 The Contractor shall be respe

Contractor's employees, Subd @
gder contract with the Contractor.

performing portions of the
3.10 The Contractor sh m premises and surrounding area free from accumulation of

waste materials aused by operations under the Contract. At completion of the
Work the Contracto | remove from and about the Project all waste materials, rubbish,
the Contra tools; construction equipment, machinery and surplus materials. The
Contractor esponsible for returning all damaged areas to their original conditions.

3.11 ST @SE AND TAX REQUIREMENTS

3.11.1 Each, 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

ection 2503, Chapter 25, Title 30, Delaware Code, "the Contractor shall furnish the

O Delaware Department of Finance within ten (10) days after entering into any contract with

a contractor or subcontractor not a resident of this State, a statement of total value of
such contract or contracts together with the names and addresses of the contracting
parties.”

3.12. The Contractor shall comply with all requirements set forth in Section 6962, Chapter 69,
Title 29 of the Delaware Code.

ARTICLE 4: ADMINISTRATION OF THE CONTRACT
4.1 CONTRACT SURETY

41.1 PERFORMANCE BOND AND LABOR AND MATERIAL PAYMENT BOND
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4.1.2  All bonds will be required as follows unless specifically waived elsewhere in the Bidding Documents.

4.1.3 Contents of Performance Bonds — The bond shall be in the form approved by the Office
of Management and Budget. The bond shall be conditioned upon the faithful compliance
and performance by the successful bidder of each and every term and condition of the
contract and the proposal, plans, specifications, and bid documents thereof. Each term
and condition shall be met at the time and in the manner prescribed by the Confract, Bid
documents and the specifications, including the payment in full to every pers ishing
materiel or performing labor in the performance of the Contract, of all sums{f pfonéy due
the person for such labor and materiel. (The bond shall also con% cessful

bidder’s guarantee to indemnify and save harmless the State and t y from all
costs, damages and expenses growing out of or by reason of the il accordance
with the Contract.)

41.4 Invoking a Performance Bond — The agency may, when i Qﬂers that the interest of
the State so require, cause judgement to be confessed e%ond.

4.15 Within twenty (20) days after the date of notice of award ofgontract, the Bidder to whom the
award is made shall furnish a Performance Bon r and Material Payment Bond,
each equal to the full amount of the Contract pric uarantee the faithful performance of all

terms, covenants and conditions of the same, The'aonds are to be issued by an acceptable
Bonding Company licensed to do busines@ State of Delaware and shall be issued in

duplicate.

4.1.6 Performance and Payment Bond @ maintained in full force (warranty bond) for a
period of two (2) years after thgsdateNef the Certificate for Final Payment. The Performance
Bond shall guarantee the sa ofy completion of the Project and that the Contractor will

make good any faults or @€ his work which may develop during the period of said
guarantees as a result % er or defective workmanship, material or apparatus, whether
furnished by themselye pEIr Sub-Contractors. The Payment Bond shall guarantee that
the Contractor sha @ inYull all persons, firms or corporations who furnish labor or material
or both labor and @ 2l for, or on account of, the work included herein. The bonds shall

be paid for @s!gntractor. The Owner shall have the right to demand that the proof

parties sign nds are duly authorized to do so.
4.2 FAI COMPLY WITH CONTRACT
421 If afy firm entering into a contract with the State, or Agency that neglects or refuses to

perform or fails to comply with the terms thereof, the Agency which signed the Contract

ay terminate the Contract and proceed to award a new contract in accordance with this
Chapter 69, Title 29 of the Delaware Code or may require the Surety on the Performance
Bond to complete the Contract in accordance with the terms of the Performance Bond.
Nothing herein shall preclude the Agency from pursing additional remedies as otherwise
provided by law.

4.3 CONTRACT INSURANCE AND CONTRACT LIABILITY

43.1 In addition to the bond requirements stated in the Bid Documents, each successful
Bidder shall purchase adequate insurance for the performance of the Contract and, by
submission of a Bid, agrees to indemnify and save harmless and to defend all legal or
equitable actions brought against the State, any Agency, officer and/or employee of the
State, for and from all claims of liability which is or may be the result of the successful
Bidder’s actions during the performance of the Contract.
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4.3.2 The purchase or nonpurchase of such insurance or the involvement of the successful Bidder in
any legal or equitable defense of any action brought against the successful Bidder based upon work
performed pursuant to the Contract will not waive any defense which the State, its agencies and their
respective officers, employees and agents might otherwise have against such claims, specifically
including the defense of sovereign immunity, where applicable, and by the terms of this section, the State
and all agencies, officers and employees thereof shall not be financially responsible for the
consequences of work performed, pursuant to said contract.

4.4 RIGHT TO AUDIT RECORDS

441 The Owner shall have the right to audit the books and records of a%c or or any
Subcontractor under any Contract or Subcontract to the exte books and
records relate to the performance of the Contract or Subcontract.

4.4.2 Said books and records shall be maintained by the Contractoggfor a period of seven (7)
years from the date of final payment under the Prime C t amnd by the Subcontractor

for a period of seven (7) years from the date of finalp@ t under the Subcontract.

ARTICLE 5: SUBCONTRACTORS

51 SUBCONTRACTING REQUIREMENTS Q

511 All contracts for the construction, reconstRiction, alteration or repair of any public building
(not a road, street or highway) shal t to the following provisions:
1 A contract shall be a

required) of
performing

2. A Bid will accepted nor will an award of any Contract be made to any
hich,”as the Prime Contractor, has listed itself as the Subcontractor for
tractor unless:

It has been established to the satisfaction of the awarding Agency that
the Bidder has customarily performed the specialty work of such
Subcontractor category by artisans regularly employed by the Bidder’s
firm;

« B. That the Bidder is duly licensed by the State to engage in such specialty

work, if the State requires licenses; and
C. That the Bidder is recognized in the industry as a bona fide

Subcontractor or Contractor in such specialty work and Subcontractor
category.

5.1.2 The decision of the awarding Agency as to whether a Bidder who list itself as the
Subcontractor for a Subcontractor category shall be final and binding upon all Bidders,
and no action of any nature shall lie against any awarding agency or its employees or
officers because of its decision in this regard.

5.1.3 After such a Contract has been awarded, the successful Bidder shall not substitute

another Subcontractor for any Subcontractor whose name was set forth in the statement
which accompanied the Bid without the written consent of the awarding Agency.
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No Agency shall consent to any substitution of Subcontractors unless the Agency is
satisfied that the Subcontractor whose name is on the Bidders accompanying statement:

A. Is unqualified to perform the work required;

B. Has failed to execute a timely reasonable Subcontract;

C. Has defaulted in the performance on the portion of the work ¢ d the
Subcontract; or

D. Is no longer engaged in such business. %

Should a Bidder be awarded a contract, such successful Bidd Qde to the agency
the taxpayer identification license numbers of such subcontra . Such numbers shall be
provided on the later of the date on which such subcontra uired to be identified or

the time the contract is executed.  The successful Bitidex{shall provide to the agency to
which it is contracting, within 30 days of entering into such

blic works contract, copies of all
Delaware Business licenses of subcontractors igdependent contractors that will
perform work for such public works contract. er, if a subcontractor or independent
contractor is hired or contracted more than 20 daystafter the Bidder entered the public works
contract the Delaware Business license @f s subcontractor or independent contractor

shall be provided to the agency within 1 s ofjbeing contracted or hired.

PENALTY FOR SUBSTITUTION\ ONTRACTORS

Should the Contractor fail to 1@ any or all of the Subcontractors in the Contractor's Bid
Ofyie Work on the public bidding, the Contractor shall be

statement in the perfor
penalized in the amount .@ ect specific amount*). The Agency may determine to deduct
payments of the pe 0 e Contractor or have the amount paid directly to the Agency.

Any penalty amo d against the Contractor may be remitted or refunded, in whole
or in part, by the A awarding the Contract, only if it is established to the satisfaction of
the Agency he Subcontractor in question has defaulted or is no longer engaged in such
business. for the remission or refund of any penalty shall be granted unless an
applicatio d within one year after the liability of the successful Bidder accrues. All
pen % ts assessed and not refunded or remitted to the contractor shall be reverted to
the’ State:

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

ASBESTOS ABATEMENT

The selection of any Contractor to perform asbestos abatement for State-funded projects
shall be approved by the Office of Management and Budget, Division of Facilities

Management pursuant to Chapter 78 of Title 16.

STANDARDS OF CONSTRUCTION FOR THE PROTECTION OF THE PHYSICALLY
HANDICAPPED

All Contracts shall conform with the standard established by the Delaware Architectural
Accessibility Board unless otherwise exempted by the Board.
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CONTRACT PERFORMANCE

Any firm entering into a Public Works Contract that neglects or refuses to perform or fails
to comply with its terms, the Agency may terminate the Contract and proceed to award a
new Contract or may require the Surety on the Performance Bond to complete the
Contract in accordance with the terms of the Performance Bond.

ARTICLE 6: CONSTRUCTION BY OWNER OR SEPARATE CONTRACTORS %

6.1

6.2

ARTICLE 7:

7.1

7.2

7.3

7.3.1

7.3.2

related to the Project with the Owner's own forces, and to award se contracts in

The Owner reserves the right to simultaneously perform other constru% rations
connection with other portions of the Project or other Projects at the s@t

access and storage of materials and equipment, and for thegpeférmance of their activities,
and shall connect and coordinate their activities with other aSrequired by the Contract

Documents.

CHANGES IN THE WORK

The Owner, without invalidating the Contract, may@gder changes in the Work consisting of
Additions, Deletions, Modifications or Sulstitutions, with the Contract Sum and Contract

completion date being adjusted accordi§l Sych changes in the Work shall be authorized

The Contractor shall afford the Owner and other Contractos le opportunity for

by written Change Order signed essional, as the duly authorized agent, the

Contractor and the Owner. \

The Contract Sum and Cont @ pletion Date shall be adjusted only by a fully executed

Change Order.

The additional cost, the Owner resulting from a change in the Work shall be by

mutual agreemen ner, Contractor and the Architect. In all cases, this cost or credit
e

shall be based ‘DPE’ wages required and the ‘“invoice price” of the

dire /4 plus customary fringe benefits (prevailing wage rates) and documented
statu OSts such as workman’s compensation insurance, Social Security/Medicare, and
unemployment insurance (a maximum multiplier of 1.35 times DPE).

materials/eQintn eded.
“DPE” e efined to mean “direct personnel expense”. Direct payroll expense includes

voice 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. Rates for
equipment that is leased and/or owned by the Contractor or subcontractor(s) shall not
exceed those listed in the latest version of the “Means Building Construction Cost Data”
publication.
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ARTICLE 8:

8.1

8.2

8.3

8.4

8.4.1

8.4.2
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In addition to the above, the General Contractor is allowed a fifteen percent (15%)
markup for overhead and profit for additional work performed by the General Contractor’s
own forces. For additional subcontractor work, the Subcontractor is allowed a fifteen (15)
percent overhead and profit on change order work above and beyond the direct costs
stated previously. To this amount, the General Contractor will be allowed a mark-up not
exceeding seven and one half percent (7.5%) on the subcontractors work. These mark-

ups shall include all costs including, but not limited to: overhead, profi ds,
insurance, supervision, etc. No markup is permitted on the work of the s acfors
subcontractor. No additional costs shall be allowed for changes réla the

changes the project duration and is identified by the CPM schedule. ill be no

Contractor’s onsite superintendent/staff, or project manager, unless a c%' e work
other costs associated with the change order. O

TIME

Time limits, if any, are as stated in the Project Manual. B inng the Agreement, the
Contractor confirms that the stipulated limits are reaso afd that the Work will be
completed within the anticipated time frame.

If progress of the Work is delayed at any time b ordered by the Owner, by labor
disputes, fire, unusual delay in deliveries, abnor verse weather conditions, unavoidable

casualties or other causes beyond the Cantractoks control, the Contract Time shall be
extended for such reasonable time as the ay determine.

Any extension of time beyond thg,da ed for completion of the construction and
acceptance of any part of the a for by the Contract, or the occupancy of the
building by the Owner, in whol , previous to the completion shall not be deemed a
waiver by the Owner of his rig nul or terminate the Contract for abandonment or delay

in the matter provided for 3 >

the Contractor of full responsibility.

SUSPENSION AN ENT

Per Section 6962( y Title 29, Delaware Code, “Any Contractor who fails to perform a
public work: tract or complete a public works project within the time schedule established
by the Age e Invitation To Bid, may be subject to Suspension or Debarment for one
or mor eYollowing reasons: a) failure to supply the adequate labor supply ratio for the
project adequate financial resources; or, ¢) poor performance on the Project.”

“U such failure for any of the above stated reasons, the Agency that contracted for
the public works project may petition the Director of the Office of Management and

udget for Suspension or Debarment of the Contractor. The Agency shall send a copy of
the petition to the Contractor within three (3) working days of filing with the Director. If
the Director concludes that the petition has merit, the Director shall schedule and hold a
hearing to determine whether to suspend the Contractor, debar the Contractor or deny
the petition. The Agency shall have the burden of proving, by a preponderance of the
evidence, that the Contractor failed to perform or complete the public works project within
the time schedule established by the Agency and failed to do so for one or more of the
following reasons: a) failure to supply the adequate labor supply ratio for the project; b)
inadequate financial resources; or, c) poor performance on the project. Upon a finding in
favor of the Agency, the Director may suspend a Contractor from Bidding on any project
funded, in whole or in part, with public funds for up to 1 year for a first offense, up to 3
years for a second offense and permanently debar the Contractor for a third offense.
The Director shall issue a written decision and shall send a copy to the Contractor and
the Agency. Such decision may be appealed to the Superior Court within thirty (30) days
for a review on the record.”
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ARTICLE 9:

9.1

9.1.1

9.1.2

9.1.3

9.2

9.21

9.2.2

9.2.2.1

9.2.3
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RETAINAGE

Per Section 6962(d)(5) a.3, Title 29, Delaware Code: The Agency may at the beginning
of each public works project establish a time schedule for the completion of the project. If
the project is delayed beyond the completion date due to the Contractor’s failure to meet
their responsibilities, the Agency may forfeit, at its discretion, all or p the
Contractor’s retainage.

This forfeiture of retainage also applies to the timely completion of ist. A
punchlist will only be prepared upon the mutual agreement of the O Architect and
Contractor. Once the punchlist is prepared, all three parties will dl agreement,

oV N
establish a schedule for its completion. Should completion of th w hlist be delayed
beyond the established date due to the Contractor’s failure t 8ir responsibilities,
the Agency may hold permanently, at its discretion, art of the Contractor’s
retainage.

PAYMENTS AND COMPLETION 0

APPLICATION FOR PAYMENT

Applications for payment shall be made @poneAlA Document G702. There will be a five

percent (5%) retainage on all Contracter'symonghly invoices until completion of the project.

This retainage may become payab ceipt of all required closeout documentation,
ntract Documents have been met.

provided all other requirements of \
A date will be fixed for the @ the monthly account of work done. Upon receipt of
g payment, such application will be audited, modified, if

Contractor's itemized appli€atio
found necessary, and for the amount. Statement shall be submitted to the Owner.

Section 6516, Titl Delaware Code annualized interest is not to exceed 12% per
annum beginning t 0) days after the “presentment” (as opposed to the date) of the
invoice.

PARTIQ ENTS

A b orks Contract executed by any Agency may provide for partial payments at
the'@ption of the Owner with respect to materials placed along or upon the sites or stored
at secutired locations, which are suitable for use in the performance of the contract.

When approved by the agency, partial payment may include the values of tested and
acceptable materials of a nonperishable or noncontaminative nature which have been
produced or furnished for incorporation as a permanent part of the work yet to be
completed, provided acceptable provisions have been made for storage.

Any allowance made for materials on hand will not exceed the delivered cost of the
materials as verified by invoices furnished by the Contractor, nor will it exceed the
contract bid price for the material complete in place.

If requested by the Agency, receipted bills from all Contractors, Subcontractors, and material,
men, etc., for the previous payment must accompany each application for payment.
Following such a request, no payment will be made until these receipted bills have been
received by the Owner.
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9.3 SUBSTANTIAL COMPLETION

9.3.1 When the building has been made suitable for occupancy, but still requires small items of

miscellaneous work, the Owner will determine the date when the project has been
substantially completed.

9.3.2 If, after the Work has been substantially completed, full completion thereof is @ jally
delayed through no fault of the Contractor, and without terminating the Contracp; th€ Owher
may make payment of the balance due for the portion of the Work fully eted and

accepted. Such payment shall be made under the terms and conditiopseg g final
payment that it shall not constitute a waiver of claims. %

9.3.3 On projects where commissioning is included, the commissionin s defined in the
pl€t

specifications must be complete prior to the issuance of substanti Btion.

9.4 FINAL PAYMENT

9.4.1 Final payment, including the five percent (5%) retainage Mdetermined appropriate, shall be
made within thirty (30) days after the Work i pleted and the Contract fully
performed and provided that the Contract s submitted the following closeout
documentation (in addition to any other documentagion required elsewhere in the Contract
Documents):

94.1.1 Evidence satisfactory to the Owner that yrolls, material bills, and other indebtedness

connected with the work have beer\,

9.4.1.2 An acceptable RELEASE OF

9.4.13 Copies of all applicable, s,
9414 As-built drawings, \

9.4.15 Operations aintenance Manuals,
9.4.1.6 InstrucQEaIs,

9.4.1.7 Cahsgnt urety to final payment.

9.4.1.8 The ner reserves the right to retain payments, or parts thereof, for its protection until the
regoing conditions have been complied with, defective work corrected and all
unsatisfactory conditions remedied.

A - PROTECTION OF PERSONS AND PROPERTY

10.1 The Contractor shall be responsible for initiating, maintaining, and supervising all safety
precautions and programs in connection with the performance of the Contract. The
Contractor shall take all reasonable precautions to prevent damage, injury or loss to:
workers, persons nearby who may be affected, the Work, materials and equipment to be
incorporated, and existing property at the site or adjacent thereto. The Contractor shall give
notices and comply with applicable laws ordinances, rules regulations, and lawful orders of
public authorities bearing on the safety of persons and property and their protection from
injury, damage, or loss. The Contractor shall promptly remedy damage and loss to property
at the site caused in whole or in part by the Contractor, a Subcontractor, or anyone directly or
indirectly employed by any of them, or by anyone for whose acts they may be liable.
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10.2  The Contractor shall notify the Owner in the event any existing hazardous material such as lead,
PCBs, asbestos, etc. is encountered on the project. The Owner will arrange with a qualified specialist for the
identification, testing, removal, handling and protection against exposure or environmental pollution, to comply
with applicable regulation laws and ordinances. The Contractor and Architect will not be required to
participate in or to perform this operation. Upon completion of this work, the Owner will notify the Contractor
and Architect in writing the area has been cleared and approved by the authorities in order for the work to
proceed. The Contractor shall attach documentation from the authorities of said approval.

10.3 As required in the Hazardous Chemical Information Act of June 1984, all ven@org’su
any materials that may be defined as hazardous, must provide Material
for those products. Any chemical product should be considered haz% it has a
warning caution on the label relating to a potential physical or health /faZardsifit is known to
be present in the work place, and if employees may be exposed unde al conditions or
in any foreseeable emergency situation. Material Safety D cets’must be provided
directly to the Owner along with the shipping slips that includ products.

all asbestos. This certification may be in the form Safety Data Sheet (MSDS)

104 The Contractor shall certify to the Owner that materials ifgoRgorated into the Work are free of
Materi
provided by the product manufacturer for the maQ in construction, as specified or

as provided by the Contractor.
ARTICLE 11: INSURANCE AND BONDS

111 The Contractor shall carry all insura réguired by law, such as Unemployment Insurance,
etc. The Contractor shall carry Instirance coverage as they desire on their own

property such as a field office, sterag ds or other structures erected upon the project site
that belong to them and for th use. The Subcontractors involved with this project shall
t

carry whatever insurance oyt they consider necessary to cover the loss of any of their

personal property, etc.

11.2 Upon being award ntract, the Contractor shall obtain a minimum of two (2) copies of
all required insural Q ertificates called for herein, and submit one (1) copy of each
certificate, t Ownet, within 20 days of contract award.

11.3 Bodily iability and Property Damage Liability Insurance shall, in addition to the
coverage ded herein, include coverage for injury to or destruction of any property arising
h

out o Ollapse of or structural injury to any building or structure due to demolition work
and%€vidence of these coverages shall be filed with and approved by the Owner.

114 e Contractor's Property Damage Liability Insurance shall, in addition to the coverage noted
herein, include coverage on all real and personal property in their care, custody and control
damaged in any way by the Contractor or their Subcontractors during the entire construction
period on this project.

115 Builders Risk (including Standard Extended Coverage Insurance) on the existing building
during the entire construction period, shall not be provided by the Contractor under this
contract. The Owner shall insure the existing building and all of its contents and all this new
alteration work under this contract during entire construction period for the full insurable value
of the entire work at the site. Note, however, that the Contractor and their Subcontractors
shall be responsible for insuring building materials (installed and stored) and their tools and
equipment whenever in use on the project, against fire damage, theft, vandalism, etc.
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11.6 Certificates of the insurance company or companies stating the amount and type of
coverage, terms of policies, etc., shall be furnished to the Owner, within 20 days of contract
award.

11.7 The Contractor shall, at their own expense, (in addition to the above) carry the following

forms of insurance:

11.7.1 Contractor's Contractual Liability Insurance @

Minimum coverage to be:

Bodily Injury $500,000 for each
erénce

$1,000,000 for e
$1,000,000 al
Property Damage $500,000 ach occurrence
$1,000,000 gate
11.7.2 Contractor's Protective Liability Insurance Q
Minimum coverage to be: 0
Bodily Injury $5 for each person
$1; for each occurrence
0 aggregate
Property Damage 0,000 for each occurrence
500,000 aggregate

11.7.3 Automobile Liabili

Minimum co e to be:
B j $1,000,000 for each person
; $1,000,000 for each occurrence
P

I

Damage $500,000 per accident
11.7.4 Prime*Contractor's and Subcontractors' policies shall include contingent and contractual
iability coverage in the same minimum amounts as 11.7.1 above.

11.7. O Workmen's Compensation (including Employer's Liability):

11. Minimum Limit on employer's liability to be as required by law.
11.75.2 Minimum Limit for all employees working at one site.
11.7.6 Certificates of Insurance must be filed with the Owner guaranteeing fifteen (15) days prior

notice of cancellation, non-renewal, or any change in coverages and limits of liability shown
as included on certificates.

GENERAL REQUIREMENTS 00 81 13-12
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11.7.7 Social Security Liability

11.7.7.1 With respect to all persons at any time employed by or on the payroll of the Contractor or

performing any work for or on their behalf, or in connection with or arising out of the
Contractor’s business, the Contractor shall accept full and exclusive liability for the payment
of any and all contributions or taxes or unemployment insurance, or old age retirement
benefits, pensions or annuities now or hereafter imposed by the Government of ited
States and the State or political subdivision thereof, whether the same be redl by
wages, salaries or other remuneration paid to such persons or otherwise.

11.7.7.2 Upon request, the Contractor shall furnish Owner such informatic% ayrolls or
employment records as may be necessary to enable it to fully comp aw imposing
the aforesaid contributions or taxes.

11.7.7.3 If the Owner is required by law to and does pay any and/or % aforesaid contributions
or taxes, the Contractor shall forthwith reimburse the Owi heventire amount so paid by

the Owner.
ARTICLE 12: UNCOVERING AND CORRECTION OF WORK

121 The Contractor shall promptly correct Work rejecte the Owner or failing to conform to the
requirements of the Contract Documentsg ther observed before or after Substantial

Completion and whether or not fabricated, stalléd or completed, and shall correct any Work
found to be not in accordance wit guirements of the Contract Documents within a
period of two years from the dat u ntial Completion, or by terms of an applicable
special warranty required by thg Documents. The provisions of this Article apply to
work done by Subcontractorsas to Work done by direct employees of the Contractor.

12.2 At any time during the of the work, or in any case where the nature of the defects
i e

shall be such that it pedient to have them corrected, the Owner, at their option, shall
have the right to @ -@ h sum, or sums, of money from the amount of the contract as
they consider justifi ‘@ adjust the difference in value between the defective work and that

required un ntract including any damage to the structure.
ARTICLE 13: MISCEL PROVISIONS
131 C D PATCHING

ordinate the work of the various trades involved.

13.2 O DIMENSIONS

13. All dimensions shown shall be verified by the Contractor by actual measurements at the
project site. Any discrepancies between the drawings and specifications and the existing
conditions shall be referred to the Owner for adjustment before any work affected thereby
has been performed.

13.1.1 Qle ontractor shall be responsible for all cutting and patching. The Contractor shall

13.3 LABORATORY TESTS

13.3.1 Any specified laboratory tests of material and finished articles to be incorporated in the work
shall be made by bureaus, laboratories or agencies approved by the Owner and reports of
such tests shall be submitted to the Owner. The cost of the testing shall be paid for by the
Contractor.

GENERAL REQUIREMENTS 00 81 13-13
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13.3.2 The Contractor shall furnish all sample materials required for these tests and shall deliver same
without charge to the testing laboratory or other designated agency when and where directed by the Owner.

134

13.4.1

135

1351

13.6

136.1

ARCHAEOLOGICAL EVIDENCE

Whenever, in the course of construction, any archaeological evidence is encountered on the
surface or below the surface of the ground, the Contractor shall notify the authorities of the
Delaware Archaeological Board and suspend work in the immediate area for grre@Sonable
time to permit those authorities, or persons designated by them, to examineg{thg”aréa and
ensure the proper removal of the archaeological evidence for suitable efvatigh in the
State Museum. %

GLASS REPLACEMENT AND CLEANING O

The General Contractor shall replace without expense to the
the construction of the project. If job conditions warrant, a

Contractor shall have all glass cleaned and polished.
WARRANTY

For a period of two (2) years from the date of su ntial completion, as evidenced by the
date of final acceptance of the work, the or warrants that work performed under this
contract conforms to the contract requir and is free of any defect of equipment,
material or workmanship performe contractor or any of his subcontractors or

ger all glass broken during
ipletion of the job the General

suppliers. However, manufacture rranties and guarantees, if for a period longer than
two (2) years, shall take pre ver the above warranties. The contractor shall
remedy, at his own expense, hfailure to conform or any such defect. The protection
of this warranty shall be i e Contractor's Performance Bond.

ARTICLE 14: TERMINATION OF C

141

14.2

If the Contractor de or persistently fails or neglects to carry out the Work in accordance
with the Co Documents or fails to perform a provision of the Contract, the Owner, after
seven days notice to the Contractor, may make good such deficiencies and may

cest thereof from the payment then or thereafter due the Contractor.
at the Owner's option, and the Owner may terminate the Contract and take
paSsessiofrof the site and of all materials, equipment, tools, and machinery thereon owned

expedient. If the costs of finishing the Work exceed any unpaid compensation due the
ontractor, the Contractor shall pay the difference to the Owner.

&by Contractor and may finish the Work by whatever method the Owner may deem

“If the continuation of this Agreement is contingent upon the appropriation of adequate
state, or federal funds, this Agreement may be terminated on the date beginning on the
first fiscal year for which funds are not appropriated or at the exhaustion of the
appropriation. The Owner may terminate this Agreement by providing written notice to
the parties of such non-appropriation. All payment obligations of the Owner will cease
upon the date of termination. Notwithstanding the foregoing, the Owner agrees that it will
use its best efforts to obtain approval of necessary funds to continue the Agreement by
taking appropriate action to request adequate funds to continue the Agreement.”

END OF GENERAL REQUIREMENTS
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SUPPLEMENTARY GENERAL CONDITIONS A201-2007

The following supplements modify the “General Conditions of the Contract for Construction,” AIA Document A201-2007. Where a portion
of the General Conditions is modified or deleted by the Supplementary Conditions, the unaltered portions of the General Conditions shall
remain in effect.

Y ad
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ARTICLE 1: GENERAL PROVISIONS

11

111

1.2

1.5

BASIC DEFINITIONS
THE CONTRACT DOCUMENTS
Delete the last sentence in its entirety and replace with the following: a
S der,

“The Contract Documents also include Advertisement for Bid, Instructi
sample forms, the Bid Form, the Contractor’'s completed Bid and the Av% t

Add the following Paragraph:

1.1.2 In the event of conflict or discrepancies amon hin the Contract
Documents, the more detailed, robust, or cost nsive solution shall be
considered as the design intent.

CORRELATION AND INTENT OF THE CONTRAC@ ENTS

Add the following Paragraphs:

1.2.4 In the case of an inconsisten een the Drawings and the Specifications,
or within either documen t fied by addendum, the better quality or
greater quantity of work sh rovided in accordance with the Architect’s
interpretation.

1.25 The word “PRs used in the Contract Documents shall mean

ALL” and shall include, without limitation, all labor,

“FURNISH ANB
materials, € n, transportation, services and other items required to
complete ork.

1.2.6 The ’@ PRODUCT” as used in the Contract Documents means all
rialsysystems and equipment.

OWNE AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER
INS S OF SERVICE

De Paragraph 1.5.1 in its entirety and replace with the following:

&QII pre-design studies, drawings, specifications and other documents, including those in

electronic form, prepared by the Architect under this Agreement are, and shall remain, the
property of the Owner whether the Project for which they are made is executed or not.
Such documents may be used by the Owner to construct one or more like Projects without
the approval of, or additional compensation to, the Architect. The Contractor,
Subcontractors, Sub-subcontractors and Material or Equipment Suppliers are authorized to
use and reproduce applicable portions of the Drawings, Specifications and other documents
prepared by the Architect and the Architect's consultants appropriate to and for use in the
execution of their Work under the Contract Documents. They are not to be used by the
Contractor or any Subcontractor, Sub-subcontractor or Material and Equipment Supplier on
other Projects or for additions to this Project outside the scope of the Work without the
specific written consent of the Owner, Architect and Architect's consultants.
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The Architect shall not be liable for injury or damage resulting from the re-use of drawings
and specifications if the Architect is not involved in the re-use Project. Prior to re-use of
construction documents for a Project in which the Architect is not also involved, the Owner
will remove from such documents all identification of the original Architect, including name,
address and professional seal or stamp.”

Delete Paragraph 1.5.2 in its entirety.

ARTICLE 2: OWNER

2.2

3.2

3.3

34

of reproduction, postage andling.
ARTICLE 3: CONTRACTOR %

INFORMATION AND SERVICES REQUIRED OF THE OWNER %@

To Subparagraph 2.2.3 — Add the following sentence: O

“The Contractor, at their expense shall bear the costs to accu y identify the location of
S
’@.’

all underground utilities in the area of their excavatio Il bear all cost for any

repairs required, out of failure to accurately identify sai

Delete Subparagraph 2.2.5 in its entirety and substi the following:

2.25 The Contractor shall be furnished of charge up to five (5) sets of the
Drawings and Project Mant@ijdiﬂonal sets will be furnished at the cost

REVIEW OF CONTRACT D S AND FIELD CONDITIONS BY CONTRACTOR

Amend Paragraph 3.2, e that any errors, inconsistencies or omissions discovered
shall be reported to I ct and Owner immediately.

Delete the third se in Paragraph 3.2.3.

SUPERVI CONSTRUCTION PROCEDURES

Add ing Paragraphs:

3.3% 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

O

satisfactory to the Owner, and that person shall not again be employed on the
Work without the consent of the Owner or the Architect.

3.34 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.

3.35 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.

LABOR AND MATERIALS
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Add the Following Paragraphs:

344 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 Manager of any defects or imperfections in
preparatory Work which will in any way affect satisfactory completi f its
Work. Absence of such notification will be construed as an acee c@ of
preparatory Work and later claims of defects will not be recognized.

345 Under no circumstances shall the Contractor's Work% prior to
preparatory Work proceed prior to preparatory Work ha¥ing completely
cured, dried and/or otherwise made satisfactory ive this  Work.

solely with the
Contractor responsible for that Work, who shall tain coordination at all

times.

3.5 WARRANTY 0

Responsibility for timely installation of all matQ‘

Add the following Paragraphs:

351 The Contractor will guaranteg’a
defects, except injury fro
intended, for two years_aft

aterials and workmanship against original
d usual wear when used for the purpose
ptance by the Owner, and will maintain all

items in perfect condiii\ the period of guarantee.
352 Defects appeari «@ g“the period of guarantee will be made good by the
Contractor at risseXpemse upon demand of the Owner, it being required that all

work will be @ ct condition when the period of guarantee will have elapsed.
3.5.3 In ad e General Guarantee there are other guarantees required for
s for different periods of time than the two years as above, and are
y so stated in that part of the specifications referring to same. The
rantees will commence at the same time as the General Guarantee.

3.5. Q the Contractor fails to remedy any failure, defect or damage within a
easonable 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

x expense.
3.11 O CUMENTS AND SAMPLES AT THE SITE
Add the following Paragraphs:

3.11.1 During the course of the Work, the Contractor shall maintain a record set of
drawings on which the Contractor shall mark the actual physical location of all
piping, valves, equipment, conduit, outlets, access panels, controls, actuators,
including all appurtenances that will be concealed once construction is
complete, etc., including all invert elevations.

3.11.2 At the completion of the project, the Contractor shall obtain a set of reproducible
drawings from the Architect, and neatly transfer all information outlined in 3.11.1
to provide a complete record of the as-built conditions.
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3.11.3 The Contractor shall provide two (2) prints of the as-built conditions, along with

the reproducible drawings themselves, to the Owner and one (1) set to the
Architect. In addition, attach one complete set to each of the Operating and
Maintenance Instructions/Manuals.

3.17 In the first sentence of the paragraph, insert “indemnify” between “shall” and “hold”.

ARTICLE 4: ADMINISTRATION OF THE CONTRACT @%

4.2 ADMINISTRATION OF THE CONTRACT

Delete the first sentence of Paragraph 4.2.7 and replace with the foll Y

The Architect will review and approve or take other appropriate the Contractor’s
submittals such as Shop Drawings, Product Data and Samp the purpose of checking
for conformance with the Contract Documents.

Delete the second sentence of Paragraph 4.2.7 and rgpla the following:

The Architect’s action will be taken with such re @ able promptness as to cause no delay
in the Work in the activities of the Owner, Contract® or separate Contractors, while allowing
sufficient time in the Owner’s professional nt to permit adequate review.

Add the following Paragraph:

N roject representative provided by the Owner or
Add to Paragraph 4.2.1 @ n compliance with all local requirements.” to the end of the
sentence

ARTICLE 5: SUBCONTRA S :
5.2 AWAI?G BCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE

4.2.10.1 There will be no
Architect on this

WO
De Paragraph 5.2.3 in its entirety and replace with the following:
2.3 If the Owner or Architect has reasonable objection to a person or entity
proposed by the Contractor, the Contractor shall propose another to whom the
Owner or Architect has no reasonable objection, subject to the statutory
requirements of 29 Delaware Code § 6962(d)(10)b.3 and 4.
ARTIGLE 6: CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

6.1 OWNER'S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE
CONTRACTS

Delete Paragraph 6.1.4 in its entirety.

6.2 MUTUAL RESPONSIBILITY
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6.2.3 Inthe second sentence, strike the word “shall” and insert the word “may”.
ARTICLE 7: CHANGES IN THE WORK
(SEE ARTICLE 7: CHANGES IN WORK IN THE GENERAL REQUIREMENTS)

ARTICLE 8: TIME

8.2 PROGRESS AND COMPLETION @%

Add the following Paragraphs:
8.2.1.1 Refer to Specification Section SUMMARY OF WO %ntract time

requirements. G

8.24 If the Work falls behind the Progress Schedule Qnitted by the Contractor,
the Contractor shall employ additional labo /or\equipment necessary to
bring the Work into compliance with the Pr edule at no additional cost
to the Owner. 6

8.3 DELAYS AND EXTENSION OF TIME

8.3.1 Strike “arbitration” and insert ‘“m@es at law or in equity”.

Add the following Parag

8.3.21 The Contractor shallsyptiai®vthe status of the suspension, delay, or interruption

of the Work with pplication for Payment. (The Contractor shall report the
termination ofssw e immediately upon the termination thereof.) Failure to
comply with4 dure shall constitute a waiver for any claim for adjustment
of time o ed upon said cause.

Delete Paragraph 8! its entirety and replace with the following:

8.3.3 in the case of a suspension of the Work directed by the Owner, an

ontractor's sole remedy in the progress of the Work and there shall be no
ayment or compensation to the Contractor for any expense or damage
resulting from the delay.

&%id the following Paragraph:

8.34 By permitting the Contractor to work after the expired time for completion of the
project, the Owner does not waive their rights under the Contract.

q nsion of time under the provisions of Paragraph 8.3.1 shall be the

ARTICLE 9: PAYMENTS AND COMPLETION
9.2 SCHEDULE OF VALUES
Add the following Paragraphs:

9.21 The Schedule of Values shall be submitted using AIA Document G702,
Continuation Sheet to G703.
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9.2.2 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 1% of the initial contract
amount.
9.3 APPLICATIONS FOR PAYMENT

Add the following Paragraph: %

9.3.1.3 Application for Payment shall be submitted on AIA Document G7@2 tion
and Certificate for Payment”, supported by AIA Document G optihuation
Sheet”. Said Applications shall be fully executed and notariz

Add the following Paragraphs: O

9.34 Until Closeout Documents have been rec 'Q&lnd outstanding items
completed the Owner will pay 95% (ninety-fivg” percent) of the amount due the
Contractor on account of progress payment

9.35 The Contractor shall provide a curre updated Progress Schedule to the
Architect with each Application for nt. Failure to provide Schedule will be
just cause for rejection of Application fogPayment.
9.5 DECISIONS TO WITHHOLD CERTIFI O
Add the following to 9.5.1:
8 failure to provide 4
9 a lien or attach ;
.10 failure to
Document
9.6 PROGRESS PAY
Delete Par. 6.1 in its entirety and replace with the following:

9.6. Qﬂer the Architect has approved and issued a Certificate for Payment, payment
hall be made by the Owner within 30 days after Owner’'s receipt of the
Certificate for Payment.

9.7 &AILURE OF PAYMENT

In first sentence, strike “seven” and insert “thirty (30)". Also strike “binding dispute resolution”
and insert “remedies at law or in equity”.

9.8 SUBSTANTIAL COMPLETION
To Subparagraph 9.8.3- Add the following sentence:
“If the Architect is required to make more than 2 inspections of the same portion of work, the
Contractor shall responsible for all costs associated with subsequent inspections including

but not limited to any Architect’s fees.”

9.85 In the second sentence, strike “shall” and insert “may”.
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ARTICLE 10: PROTECTION OF PERSONS AND PROPERTY
10.1 SAFETY PRECAUTIONS AND PROGRAMS
Add the following Paragraphs:

10.1.1.1.1 Each Contractor shall develop a safety program in accorda %he
Occupational Safety and Health Act of 1970. A copy of saidgpl be
furnished to the Owner and Architect prior to the commgnee of that
Contractor’s Work. g

10.1.2 Each Contractor shall appoint a Safety Representative. Representatives
shall be someone who is on site on a full time basij deemed necessary by
r

the Owner or Architect, Contractor Safety meeti il be scheduled. The
attendance of all Safety Representatives ' uired. Minutes will be

recorded of said meetings by the Contract @’will"be distributed to all parties
as well as posted in all job oﬁices/trailer%
10.2 SAFETY OF PERSONS AND PROPERTY Q
Add the following Paragraph:

10.24.1 As required in the Hazardo ical Act of June 1984, all vendors supplying
any material that ma d as hazardous must provide Material Safety
Data Sheets for thg cts. Any chemical product should be considered
hazardous if it ha % tion warning on the label relating to a potential physical
or health hazarelni nown to be present in the work place, and if employees
may be ex @ under normal conditions or in foreseeable emergency

situation X Safety Data Sheets shall be provided directly to the Owner,
along@ hipping slips that include those products.

10.3 HAZARDOU TERIALS
Deleteg h 10.3.3 in its entirety.

10.

5 Delet
ARTICLE 1&”? CE AND BONDS
111 O NTRACTOR'S LIABILITY INSURANCE
11.1.4 Strike “the Owner” immediately following “(1)” and strike “and (2) the Owner as

an additional insured for claims caused in whole or in part by the Contractor’s
negligent acts or omissions during the Contractor's completed operations.”

raphs 10.3.6 in its entirety.

11.2 OWNER’S LIABILITY INSURANCE
Delete Paragraph 11.2 in its entirety.
11.3 PROPERTY INSURANCE

Delete Paragraph 11.3 in its entirety and replace with the following:
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11.3 The State will not provide Builder's All Risk Insurance for the Project. The

Contractor and all Subcontractors shall provide property coverage for their tools
and equipment, as necessary. Any mandatory deductible required by the
Contractor’s Insurance shall be the responsibility of the Contractor.

11.4 PERFORMANCE BOND AND PAYMENT BOND

Add the following sentence: “The bonds will conform to those forms approved %ice
of Management and Budget.”

ARTICLE 12: UNCOVERING AND CORRECTION OF WORK %

12.2.2 AFTER SUBSTANTIAL COMPLETION O

Add the following Paragraph: Q
a
OE

12.2.2.1.1 At any time during the progress of the Wor case where the nature of
the defects will be such that it is not expgdie ave corrected, the Owner, at
its option, will have the right to dedu , or sums, of money from the
amount of the Contract as it consid stified to adjust the difference in value
between the defective work and thafrequired under contract including any

damage to the structure. 0
12221 Strike “one” and insert “two”.
12.2.2.2 Strike “one” and in N
12.2.2.3 Strike “one” Qwo".
12.25 In second @ strike “one” and insert “two”.

ARTICLE 13: MISCELLANEOUS "@ SIONS

131 GOVERNI

‘ that, if the parties have selected arbitration as the method of binding dispute
io e Federal Arbitration Act shall govern Section 15.4.”

Stri
re

136 QTE ST
rike “the date payment is due at such rate as the parties may agree upon in writing or, in
the absence thereof, at the legal rate prevailing from time to time at the place where the

Project is located.” Insert “30 days of presentment of the authorized Certificate of Payment
at the annual rate of 12% or 1% per month.

13.7 TIME LIMITS ON CLAIMS
Strike the last sentence.

Add the following Paragraph:

13.8 CONFLICTS WITH FEDERAL STATUTES OR REGULATIONS
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138.1 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 State of
America, the Contractor shall notify the Architect and Owner immediately upon discovery.

ARTICLE 14: TERMINATION OR SUSPENSION OF THE CONTRACT

14.4 TERMINATION BY THE OWNER FOR CONVENIENCE
Delete Paragraph 14.4.3 in its entirety and replace with the following: %
14.4.3 In case of such termination for the Owner’'s convenience, t r shall
be entitled to receive payment for Work executed, and cost y reason

of such termination along with reasonable overhead. O

ARTICLE 15: CLAIMS AND DISPUTES

15.1.2 Throughout the Paragraph strike “21” and insert “45”. Q~Z

15.1.6 CLAIMS FOR CONSEQUENTIAL DAMAGES 0
Delete Paragraph 15.1.6 in its entirety. Q
15.2 INITIAL DECISION
Delete Paragraph 15.2.5 in its entirety an @ce with the following:

15.2.5 The Architect will ap - reject Claims by written decision, which shall state
the reasons there @ shall notify the parties of any change in the Contract
Sum or Contgaet, Mgng”or both. The approval or rejection of a Claim by the
Architect @ bject to mediation and other remedies at law or in equity.

Delete Paragraph% its subparagraphs in their entirety.
15.3 MEDIATIO

15.3.1 ike “binding dispute resolution” and insert “any or all remedies at law or in

quity”.

1& In the first sentence, delete “administered by the American Arbitration
Association in accordance with its Construction Industry Mediation Procedure in
effect on the date of the Agreement,” Strike “binding dispute resolution” and
insert “remedies at law and in equity”.

15 O ARBITRATION

Delete Paragraph 15.4 and its sub-sections in its entirety.

END OF SUPPLEMENTARY GENERAL CONDITIONS
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SECTION 01 10 00
SUMMARY
PART 1 GENERAL
1.01 PROJECT
A. Project Name: Frederick Douglass ES - Chiller Replacement.
B. Owner's Name: Seaford School District. %
C. Architect's Name: StudioJAED Architects & Engineers. @
D. The Project consists of the alterations and additions for exterior improvement@ in
replacing the existing air-cooled chiller..
1.02 CONTRACT DESCRIPTION O

A. Contract Type: A single prime contract based on a Stipulated PriceQ

B. Scope of new additions is shown on drawings.

C. Scope of alterations work is shown on drawings.

D. HVAC: Alter existing system and add new construction, keeping existing in operation.
E

Electrical Power and Lighting: Alter existing sy@d add new construction, keeping existing

1.03 DESCRIPTION OF ALTERATIONS WORK
A. Scope of demolition and removal work is shown on drawin@ ecified in Section 02 41 00.

in operation.
1.04 WORK BY OWNER
A. Owner will award a contract for Buildj x‘x tion System and Controls. It will be necessary to

coordinate work with the contracto

B. Owner will supply the followin tallation by Contractor:
1.05 OWNER OCCUPANCY \
A. Owner intends to contin% py adjacent portions of the existing building during the entire

construction period.

B. Owner intends to the Project upon Substantial Completion.
C. Cooperate wiif® to minimize conflict and to facilitate Owner's operations.
D. Schedule to accommodate Owner occupancy.

1.06 CONTRAC SE OF SITE AND PREMISES

A. C&ctio Operations: Limited to areas noted on Drawings.
n

B. a use of site and premises to allow:
Owner occupancy.
Work by Others.
3.  Work by Owner.
4. Use of site and premises by the public.
C. Provide access to and from site as required by law and by Owner:

1. Emergency Building Exits During Construction: Keep all exits required by code open
during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.

D. Existing building spaces may not be used for storage.
E. Time Restrictions:

SUMMARY
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1. Limit conduct of especially noisy exterior work when school is in session .
2. Limit conduct of especially noisy interior work when school is in session .

F.  Utility Outages and Shutdown:
1. Limit disruption of utility services to hours the building is unoccupied.
2. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers
and fire alarm system, without 7 days notice to Owner and authorities having jurisdietion.
3. Limit shutdown of utility services to 2 hours at a time, arranged at least 24 hour i%
advance with Owner.

4. Prevent accidental disruption of utility services to other facilities.
1.07 WORK SEQUENCE %
A. Coordinate construction schedule and operations with Owner. O
PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED Q
END OF SECTION §~
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SECTION 01 20 00
PRICE AND PAYMENT PROCEDURES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Procedures for preparation and submittal of applications for progress payments.
Documentation of changes in Contract Price and Contract Time. %
Change procedures. @
Correlation of Contractor submittals based on changes. %
. Procedures for preparation and submittal of application for final payment.

moow

1.02 RELATED REQUIREMENTS
A. Document 00 72 00 - General Conditions and Document 00 73 00 - lementary Conditions:
Additional requirements for progress payments, final payment, eS\in the Work.

B. Document 00 73 00 - Supplementary Conditions: Percente% ances for Contractor's

overhead and profit.
C. Section 01 21 00 - Allowances: Payment proceduresQ\ llowances.

D. Section 01 22 00 - Unit Prices: Monetary values of uni
procedures relating to unit prices.

1.03 SCHEDULE OF VALUES

A. Submit a printed schedule on AIA Form plication and Certificate for Payment
Continuation Sheet.

B. Electronic media printout including €quivalent information will be considered in lieu of standard
form specified; submit sample tgg gt for approval.

C. Forms filled out by hand will o@

ate within 20 days after date of Owner-Contractor

ices, payment and modification

cepted.

and title of the s ion Section. Identify site mobilization.

D. Submit Schedule of Valugsy
Agreement. %
E. Format: Utilize the%le ofContents of this Project Manual. Identify each line item with number
each line item, a direct proportional amount of contractor's overhead

G. Revise ule to list approved Change Orders, with each Application For Payment.
1.04 APPLI | FOR PROGRESS PAYMENTS
A. 2b a printed application on AIA G702 - Application and Certfificate for Payment and AIA

F. Include sepagéately
and profit,
ONt

3 - Continuation Sheet
ent Period: Submit at intervals stipulated in the Agreement.

lectronic media printout including equivalent information will be considered in lieu of standard
form specified; submit sample to Architect for approval.

D. Forms filled out by hand will not be accepted.

E. For each item, provide a column for listing each of the following:
ltem Number.

Description of work.

Scheduled Values.

Previous Applications.

Work in Place and Stored Materials under this Application.

abrowbd=

PRICE AND PAYMENT
PROCEDURES
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1.05

Authorized Change Orders.

Total Completed and Stored to Date of Application.
Percentage of Completion.

. Balance to Finish.

10. Retainage.

Execute certification by signature of authorized officer.
Use data from approved Schedule of Values. Provide dollar value in each column fop e line
%and

©ooN®

item for portion of work performed and for stored products.

List each authorized Change Order as a separate line item, listing Change Or
dollar amount as for an original item of Work.

Submit three copies of each Application for Payment.

Include the following with the application:
. Transmittal letter as specified for Submittals in Section 01 3
Section 01 30 00.

Construction progress schedule, revised and current as s
Current construction photographs specified in Section 0 0.
Partial release of liens from major Subcontractors an@, vendor:

Project record documents as specified in SectiorQ or review by Owner which will

agrwbd=

be returned to the Contractor.

6. Affidavits attesting to off-site stored product
When Architect requires substantiating informa@bmit data justifying dollar amounts in

question. Provide one copy of data with cove r each copy of submittal. Show
application number and date, and line it ber and description.

MODIFICATION PROCEDURES

A

B.

Submit name of the individual auth o receive change documents and who will be
responsible for informing other,

For minor changes not invol justment to the Contract Price or Contract Time, Architect

will issue instructions dir t contractor.
For other required chang hitect will issue a document signed by Owner instructing

Contractor to proceg€@with thie change, for subsequent inclusion in a Change Order.
1. The docum escribe the required changes and will designate method of
determipifigdamychange in Contract Price or Contract Time.

2. Prompt cute the change.

For cha for which advance pricing is desired, Architect will issue a document that includes
a detaile scription of a proposed change with supplementary or revised drawings and
spéeifications . Contractor shall prepare and submit a fixed price quotation within 5 days.

proposed change and its full effect on the Work, with a statement describing the reason for
change, and the effect on the Contract Price and Contract Time with full documentation and
statement describing the effect on Work by separate or other contractors. Document any
requested substitutions in accordance with Section 01 60 00.

. ra or may propose a change by submitting a request for change to Architect, describing

Computation of Change in Contract Amount: As specified in the Agreement and Conditions of

the Contract.

1. For change requested by Contractor, the amount will be based on the Contractor's request
for a Change Order as approved by Architect and the Red Clay Consolidated School
District.

2. For pre-determined unit prices and quantities, the amount will based on the fixed unit
prices.

PRICE AND PAYMENT
PROCEDURES
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K.

3.  For change ordered by Architect without a quotation from the contractor, the amount will
be determined by Architect based on the contractor's substantiation of costs as specified
for Time and Material work.

Substantiation of Costs: Provide full information required for evaluation.
1. Onrequest, provide following data:

Quantities of products, labor, and equipment.

Taxes, insurance, and bonds.

Overhead and profit. %
Justification for any change in Contract Time. ;:

o

b
c
d
e. Credit for deletions from Contract, similarly documented.
2.  Support each claim for additional costs with additional information:
a. Origin and date of claim. O
b. Dates and times work was performed, and by whom.
c. Time records and wage rates paid. Q
d tragts, similarly

. Invoices and receipts for products, equipment, and s
documented.
3. For Time and Material work, submit itemized accounf,an orting data after completion

of change, within time limits indicated in the Conditi f Contract.

Execution of Change Orders: Architect will issue Cha rders for signatures of parties as
provided in the Conditions of the Contract.

After execution of Change Order, promptly revi
Payment forms to record each authorized Ch
Contract Price.

Promptly revise progress schedules tg ny change in Contract Time, revise
sub-schedules to adjust times for ot ems of work affected by the change, and resubmit.
C

Promptly enter changes in Proj »¥d Documents.

dule of Values and Application for
er as a separate line item and adjust the

1.06 APPLICATION FOR FINAL PA

A.
B.

PART 2 PRODUCTS @

Prepare Application for ent as specified for progress payments, identifying total
adjusted Contract Price, s payments, and sum remaining due.

Application for Fi 4: ment will not be considered until the following have been accomplished:
1. All closeout pk@cedUres specified in Section 01 70 00.

PART 3 EXECUT. NOT USED

& END OF SECTION

O

PRICE AND PAYMENT
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SECTION 01 35 53
SECURITY PROCEDURES
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Security measures including formal security program, entry control, personnel identificagiem, and
miscellaneous restrictions.

1.02 RELATED REQUIREMENTS
A. Section 01 10 00 - Summary.
B. Section 01 50 00 - Temporary Facilities and Controls.

1.03 SECURITY PROGRAM

A. Protect Work, existing premises and Owner's operations from theft, alism, and
unauthorized entry.

B. Initiate program at project mobilization.
C. Maintain program throughout construction period until Ow@ ncy.
1.04 ENTRY CONTROL

A. Restrict entrance of persons and vehicles into Project site and existing facilities.
B. Allow entrance only to authorized persons with gropghidentification.

C. Maintain log of workers and visitors, make avai Owner on request.
D. Owner will control entrance of persons s related to Owner's operations.
1.05 PERSONNEL IDENTIFICATION x

A. Provide identification badge to ea
B. Badge To Include: Personal pho

authorized to enter premises.
aph, name, assigned number, expiration date and

employer. \
C. Maintain a list of accred%s ns, submit copy to Owner on request.

D. Require return of badges atgkpiration of their employment on the Work.

E. Follow state of D ity Background Search requirements for all on-site personnell.
1.06 RESTRICTIONSQ

A. Donota as on site or photographs taken except by written approval of Owner.
PART 2 PRODUCTS - NOT USED
PART 3 E TION - NOT USED

O END OF SECTION

SECURITY PROCEDURES
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SECTION 01 40 00
QUALITY REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. References and standards.
B. Quality assurance submittals. %
C. Mock-ups. @
D. Control of installation. %
E. Tolerances.
F. Testing and inspection services. O
G. Manufacturers' field services. Q
1.02 RELATED REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements: Submittal p
B. Section 01 60 00 - Product Requirements: Requireme
1.03 REFERENCE STANDARDS

A
B.

C.
D.

E.

F.
1.04 SUBMITTALS

A.

res.

rial and product quality.

ASTM C1021 - Standard Practice for Laboratori nga in Testing of Building Sealants.
ASTM C1077 - Standard Practice for Laboratorigs Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for Labor: aluation.

ASTM C1093 - Standard Practice for A

ASTM D3740 - Standard Practice fg Requirements for Agencies Engaged in the
Testing and/or Inspection of Soil anhR as Used in Engineering Design and Construction.

ASTM E329 - Standard Speci @ for Agencies Engaged Construction Inspection and/or
Testing.

ASTM E543 - Standard%c ion for Agencies Performing Nondestructive Testing.

itation of Testing Agencies for Masonry.

Design Data: Suf
of assessing
contract doc

Test Regorts: After each test/inspection, promptly submit two copies of report to Architect and

to Contracter.
1./ Include:
Date issued.

eArchitect's knowledge as contract administrator for the limited purpose
xance with information given and the design concept expressed in the

b. Project title and number.
. Name of inspector.

Date and time of sampling or inspection.

Identification of product and specifications section.

Location in the Project.

Type of test/inspection.

Date of test/inspection.

Results of test/inspection.

Conformance with Contract Documents.

When requested by Architect, provide interpretation of results.

AT T SQ e a0

QUALITY REQUIREMENTS
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2. Test report submittals are for Architect's knowledge as contract administrator for the
limited purpose of assessing conformance with information given and the design concept
expressed in the contract documents, or for Owner's information.

Certificates: When specified in individual specification sections, submit certification by the

manufacturer and Contractor or installation/application subcontractor to Architect, in quantities

specified for Product Data.

1. Indicate material or product conforms to or exceeds specified requirements. S b@
supporting reference data, affidavits, and certifications as appropriate.

2. Certificates may be recent or previous test results on material or product, but fedst
acceptable to Architect. %"

Manufacturer's Instructions: When specified in individual specification segtiohg, it printed
instructions for delivery, storage, assembly, installation, start-up, adjustininishing, for the
Owner's information. Indicate special procedures, perimeter conditi g special
attention, and special environmental criteria required for applicatio tallation.

Manufacturer's Field Reports: Submit reports for Architect's be @

for Owner.
1. Submit report in duplicate within 30 days of observati@n to Architect for information.
2. Submit for information for the limited purpose of@ onformance with information

ntract administrator or

given and the design concept expressed in the ¢ ct documents.

1.05 REFERENCES AND STANDARDS

A

For products and workmanship specified by f@to a document or documents not included
in the Project Manual, also referred to as refer andards, comply with requirements of the
standard, except when more rigid requir e specified or are required by applicable

codes.
Conform to reference standard of sue current on date of Contract Documents, except
where a specific date is establi Q pplicable code.

Obtain copies of standards v\ fuired by product specification sections.
Maintain copy at projec g submittals, planning, and progress of the specific work, until
Substantial Completion.

Should specified
from Architect be

Neither the ¢ @ ual relationships, duties, or responsibilities of the parties in Contract nor
those of Affchitects$hall be altered from the Contract Documents by mention or inference
otherwisgyji any reference document.

ience standards conflict with Contract Documents, request clarification

1.06 TESTING AND INSPECTION AGENCIES
. ntragtor shall employ and pay for services of an independent testing agency to perform

A 0
ified testing and inspection.
mployment of agency in no way relieves Contractor of obligation to perform Work in

ccordance with requirements of Contract Documents.

Contractor Employed Agency:

1. Testing agency: Comply with requirements of ASTM E329, ASTM E543, ASTM C1021,
ASTM C1077, and ASTM C1093 ASTM D 3740.

2. Inspection agency: Comply with requirements of ASTM D3740 and ASTM E329.

3. Laboratory: Authorized to operate in the State in which the Project is located.

4. Laboratory Staff: Maintain a full time registered Engineer or specialist on staff to review
services.

QUALITY REQUIREMENTS
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5. Testing Equipment: Calibrated at reasonable intervals either by NIST or using an NIST
established Measurement Assurance Program, under a laboratory measurement quality
assurance program.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site con%%

workmanship, to produce Work of specified quality.
B. Comply with manufacturers' instructions, including each step in sequence.
C. Should manufacturers' instructions conflict with Contract Documents, req catlon from

Architect before proceeding
D. Comply with specified standards as minimum quality for the Work e@ where more stringent

tolerances, codes, or specified requirements indicate higher sta more precise
workmanship.
n

E. Have Work performed by persons qualified to produce req@ specified quality.

F. Verify that field measurements are as indicated on sh i or as instructed by the
manufacturer.
i

G. Secure products in place with positive anchorag ces esigned and sized to withstand
stresses, vibration, physical distortion, and disfi ur

3.02 MOCK-UPS

A. Tests will be performed under prOV|S|on ified in this section and identified in the respective
product specification sections.

B. Assemble and erect specified i ecified attachment and anchorage devices,
flashings, seals, and finishes. Q

C. Accepted mock-ups shall

D. Where mock-up has be ed by Architect and is specified in product specification
sections to be remoyed, r e mock -up and clear area when directed to do so.

3.03 TOLERANCES

A. Monitor fabrigétio installation tolerance control of products to produce acceptable Work.
Do not pegni @ nces to accumulate.

B. Comply%i anufacturers' tolerances. Should manufacturers' tolerances conflict with Contract
Docymentsy request clarification from Architect before proceeding.
C. A&‘Oducts to appropriate dimensions; position before securing products in place.
3.04 T@EA D INSPECTION
individual specification sections for testing & inspection required.

Testing Agency Duties:

1. Provide qualified personnel at site. Cooperate with Architect and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract Documents.

4.  Promptly notify Architect and Contractor of observed irregularities or non-conformance of
Work or products.

5. Perform additional tests and inspections required by Architect.

6. Submit reports of all tests/inspections specified.

arison standard for the remaining Work.

QUALITY REQUIREMENTS
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C.

D.

E.

F.

Limits on Testing/Inspection Agency Authority:

1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.
2. Agency may not approve or accept any portion of the Work.

3. Agency may not assume any duties of Contractor.

4.  Agency has no authority to stop the Work.

Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials pro% b

used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work an%

manufacturers' facilities.
3.  Provide incidental labor and facilities:
a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of F.
tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.
4.  Notify Architect and laboratory 24 hours prior to exp e for operations requiring
testing/inspection services.
5. Employ services of an independent qualified test boratory and pay for additional
samples, tests, and inspections required by Sontracter beyond specified requirements.
6. Arrange with Owner's agency and pay for gddjji@pal samples, tests, and inspections
required by Contractor beyond specifiedcequirements.
Re-testing required because of non-confo
by the same agency on instructions b

Re-testing required because of no ’@ m
Contractor.

to specified requirements shall be performed

nce to specified requirements shall be paid for by

3.05 MANUFACTURERS' FIELD SE

A.

C.

manufacturers to provide |ed staff personnel to observe site conditions, conditions of
surfaces and installation, q ity of workmanship, start-up of equipment, test, adjust and

When specified in indiV| ification sections, require material or product suppliers or
balance of equip @» nd fluid-applied flooring as applicable, and to initiate instructions when

necessary.
Submit qu Ii of observer to Architect 30 days in advance of required observations.
1. O ubject to approval of Architect.

Obseggver subject to approval of Owner.

observations and site decisions or instructions given to applicators or installers that are
pleental or contrary to manufacturers' written instructions.

3.06 D@ ASSESSMENT
. eplace Work or portions of the Work not conforming to specified requirements.

If, in the opinion of StudioJaed or the Seaford School District, it is not practical to remove and
replace the Work, StudioJAED will direct an appropriate remedy or adjust payment.

END OF SECTION

QUALITY REQUIREMENTS
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Temporary utilities.

Temporary telecommunications services. %
Temporary sanitary facilities. @
Temporary Controls: Barriers and enclosures. %
Security requirements.

Vehicular access and parking. O

Waste removal facilities and services.

. Project identification sign. 2
. Field offices. 0

1.02 RELATED REQUIREMENTS Q

—TIOMmMOO®

A. Section 01 35 53 - Security Procedures.

1.03 TEMPORARY UTILITIES
A. Provide for all electrical power, lighting, wate @and cooling, and ventilation required for

construction purposes.

B. Existing facilities may be used where pox .

C. Use trigger-operated nozzles for w. , to avoid waste of water.

1.04 TELECOMMUNICATIONS SERVI

A. Provide, maintain, and pay fi ommunications services including telephone, internet and
facsimile to field office at timeef pudject mobilization.

B. Telecommunications se hall include:
1. Windows-bas ers computer dedicated to project telecommunications, with

necessary and laser printer.
Lines: One line, minimum; one handset per line.

2. Telephone
3. Internet @ ections: Minimum of one; DSL modem or faster.
4. Fa ilenSefvice: Minimum of one dedicated fax machine/printer, with dedicated phone

lineY
1.05 TEMPORARY SANITARY FACILITIES
A. vid&,and maintain required facilities and enclosures. Provide at time of project mobilization.

of existing facilities is not permitted.
intain daily in clean and sanitary condition.
1.0 ARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Provide barricades and covered walkways required by governing authorities for public
rights-of-way and for public access to existing building.

C. Provide protection for plants designated to remain. Replace damaged plants.

TEMPORARY FACILITIES AND
CONTROLS
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D. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
1.07 EXTERIOR ENCLOSURES

A. Provide temporary insulated weather tight closure of exterior openings to accommodate
acceptable working conditions and protection for Products, to allow for temporary heating and
maintenance of required ambient temperatures identified in individual specification sections,
and to prevent entry of unauthorized persons. Provide access doors with self-closing V@e
and locks.

1.08 INTERIOR ENCLOSURES
A. Provide temporary partitions as indicated to separate work areas between Ba%a d Not In

Contract Work
B. Construction: Framing and reinforced polyethylene sheet materials wi .@ oints and

sealed edges at intersections with existing surfaces:
C. Paint surfaces exposed to view from Owner-occupied areas.

1.09 SECURITY - SEE SECTION 01 35 53
A. Provide security and facilities to protect Work, existing fac@n Owner's operations from

unauthorized entry, vandalism, or theft.

B. Coordinate with Owner's security procedures.
1.10 VEHICULAR ACCESS AND PARKING

A. Coordinate access and haul routes with gov: i@xorities and Owner.
Provide and maintain access to fire hydr ; of obstructions.
Provide means of removing mud froppswehiglewheels before entering streets.
Designated existing on-site roads sed for construction traffic.
Provide temporary parking areé ommodate construction personnel. When site space is

not adequate, provide additi aff;8ite parking.

Existing parking areas lq @ atSeaford High School may be used for construction parking
with authorization from th&{Seaford School District. Coordinate with School District for

designation of parkifi§yareas.
G. Do not allow ¢ ion vehicle parking on existing pavement without explicit approval from
the Owner. 6

1.11 WASTE REMOV.
A. See Sectigp 01 74 19 - Waste Management, for additional requirements.
de

moom

m

B. Pgévide waste removal facilities and services as required to maintain the site in clean and
ridgondition.

ide containers with lids. Remove trash from site periodically.

aterials to be recycled or re-used on the project must be stored on-site, provide suitable
non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

E. Open free-fall chutes are not permitted. Terminate closed chutes into appropriate containers
with lids.

1.12 PROJECT IDENTIFICATION
A. Provide project identification sign of design and construction indicated on Drawings.
B. Erect on site at location indicated.
C. No other signs are allowed without Owner permission except those required by law.

TEMPORARY FACILITIES AND
CONTROLS
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1.13 FIELD OFFICES

A. Office: Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped
with sturdy furniture, drawing rack and drawing display table.

B. Provide space for Project meetings, with table and chairs to accommodate 10 persons.
C. Locate offices a minimum distance of 30 feet from existing and new structures.

1.14 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS %
c‘%tiw

A. Remove temporary utilities, equipment, facilities, materials, prior to Substantial C
inspection.

Remove underground installations to a minimum depth of 2 feet. Grade si ndicated.
Clean and repair damage caused by installation or use of temporary wor
Restore existing facilities used during construction to original conditi

. Restore new permanent facilities used during construction to sp ndition.
PART 2 PRODUCTS - NOT USED @
PART 3 EXECUTION - NOT USED 0

END OF SECTION Q

O

moow
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SECTION 01 60 00
PRODUCT REQUIREMENTS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. General product requirements.

Re-use of existing products. @%
e.

Transportation, handling, storage and protection.

mmoow

Maintenance materials, including extra materials, spare parts, tools, a
1.02 RELATED REQUIREMENTS

A. Section 01 10 00 - Summary: Lists of products to be removed%% ing building.

B. Section 01 40 00 - Quality Requirements: Product quality% .
t

C. Section 01 61 16 - Volatile Organic Compound (VOC)
VOC-restricted product categories.

Product option requirements. %
Substitution limitations and procedures. @

strictions: Requirements for

requirements potentially affecting packaging and’s itutions.
1.03 REFERENCE STANDARDS
A. 16 CFR 260 - Guides for the Use of Env\ | Marketing Claims; Federal Trade

Commission.
B. NFPA 70 - National Electrical Coda Fire Protection Association.

1.04 SUBMITTALS
A. Product Data Submittals: Sm nufacturer's standard published data. Mark each copy to
? s

identify applicable prod @ , options, and other data. Supplement manufacturers'
standard data to provide @ ation specific to this Project.

B. Shop Drawing Su Is: Prepared specifically for this Project; indicate utility and electrical
characteristics, u ection requirements, and location of utility outlets for service for
functional eq % nd appliances.

C. Sample 3’ lllustrate functional and aesthetic characteristics of the product, with
integral and attachment devices. Coordinate sample submittals for interfacing work.
rs

1. o ction from standard finishes, submit samples of the full range of the
anufacturer's standard colors, textures, and patterns.

PART 2 TS
2.01 G PRODUCTS
o not use materials and equipment removed from existing premises unless specifically
required or permitted by the Contract Documents.

D. Section 01 74 19 - Construction Waste Managem?t andDisposal: Waste disposal

O,

B. Unforeseen historic items encountered remain the property of the Owner; notify Owner promptly
upon discovery; protect, remove, handle, and store as directed by Owner.

C. Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the
Owner, become the property of the Contractor; remove from site.

D. Reused Products: Reused products include materials and equipment previously used in this or
other construction, salvaged and refurbished as specified.

PRODUCT REQUIREMENTS
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E. Specific Products to be Reused: The reuse of certain materials and equipment already existing
on the project site is required.
1.  See drawings for list of items required to be salvaged for reuse and relocation.

2.02 NEW PRODUCTS
A. Provide new products unless specifically required or permitted by the Contract Docume
B. Do not use products having any of the following characteristics:
1. Made using or containing CFC's or HCFC's.

C. Where all other criteria are met, Contractor shall give preference to products t
1.  Are extracted, harvested, and/or manufactured closer to the location of t@
2. Have longer documented life span under normal use.
3. Resultin less construction waste. O
4. Are made of vegetable materials that are rapidly renewable. Q

D. Motors: Refer to Section 22 05 13, NEMA MG 1 Type. Specific oflype is specified in
individual specification sections.

E. Wiring Terminations: Provide terminal lugs to match branch ci onductor quantities, sizes,

and materials indicated. Size terminal lugs to NFPA i()@-‘ de Jugs for terminal box.

F. Cord and Plug: Provide minimum 6 foot cord and plu ding grounding connector for
connection to electric wiring system. Cord of Io@n is specified in individual specification
sections.

2.03 PRODUCT OPTIONS
A. Products Specified by Reference Stand Description Only: Use any product meeting
those standards or description. \A
B. Products Specified by Naming On e Manufacturers with a Provision for Substitutions:
Submit a request for substituti anufacturer not named.

2.04 MAINTENANCE MATERIALS

A. Furnish extra materials, @ e e
individual specification se @

—,

s, tools, and software of types and in quantities specified in

B. Deliver to Project obtain receipt prior to final payment.
PART 3 EXECUTION
3.01 SUBSTITUTI EDURES
A. Instructi Bidders specify time restrictions for submitting requests for substitutions during

tract Documents.

the biddingyperiod. Comply with requirements specified in this section.
B. clment each request with complete data substantiating compliance of proposed substitution
with C
.uest for substitution constitutes a representation that the submitter:
~  Has investigated proposed product and determined that it meets or exceeds the quality
level of the specified product.
2. Will provide the same warranty for the substitution as for the specified product.
3. Will coordinate installation and make changes to other Work that may be required for the
Work to be complete with no additional cost to Owner.
4. Waives claims for additional costs or time extension that may subsequently become

apparent.

D. Substitutions will not be considered when they are indicated or implied on shop drawing or
product data submittals, without separate written request, or when acceptance will require
revision to the Contract Documents.

PRODUCT REQUIREMENTS
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E.

Substitution Submittal Procedure:

1. Submit three copies of request for substitution for consideration. Limit each request to one
proposed substitution.

2. Submit shop drawings, product data, and certified test results attesting to the proposed
product equivalence. Burden of proof is on proposer.

3.02 TRANSPORTATION AND HANDLING

A

w

E.

F.

3. The Architect will notify in writing of decision to accept or reject request. %

Coordinate schedule of product delivery to designated prepared areas in order to finifize site

storage time and potential damage to stored materials.
Transport and handle products in accordance with manufacturer's instruc
|

Transport materials in covered trucks to prevent contamination of produc
surrounding areas.

Promptly inspect shipments to ensure that products comply with@ments, quantities are

tering of

correct, and products are undamaged.

Provide equipment and personnel to handle products by meth prevent soiling,
disfigurement, or damage.

Arrange for the return of packing materials, such as \»\Qallets, where economically feasible.

3.03 STORAGE AND PROTECTION

A.

o w

Designate receiving/storage areas for incoming\pr ts so that they are delivered according to
installation schedule and placed convenient t ea in order to minimize waste due to

excessive materials handling and misap,

Store and protect products in accordz * anufacturers' instructions.

Store with seals and labels intact ale.

Store sensitive products in wedl ght, climate controlled, enclosures in an environment

favorable to product. \
For exterior storage of f @ atedPproducts, place on sloped supports above ground.
Provide bonded off-gj ’- and protection when site does not permit on-site storage or

prevent conde [lon"and degradation of products.
Store logSe gramdtar materials on solid flat surfaces in a well-drained area. Prevent mixing with

foreign matier.
P nt contact with material that may cause corrosion, discoloration, or staining.

J. #Praviderequipment and personnel to store products by methods to prevent soiling,
@ gurement, or damage.

Afrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

END OF SECTION

PRODUCT REQUIREMENTS
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SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Requirements for alterations work, including selective demolition. %

C. Pre-installation meetings. @

D. Cutting and patching. %

E. Surveying for laying out the work.

F. Cleaning and protection. O

G. Starting of systems and equipment. Q

H. Demonstration and instruction of Owner personnel.

I.  Closeout procedures, except payment procedures.

J.  General requirements for maintenance service. 0

1.02 RELATED REQUIREMENTS Q

A. Section 01 10 00 - Summary: Limitations on wo in eXisting building; continued occupancy;
work sequence; identification of salvaged and rélo materials.

B. Section 01 30 00 - Administrative Requirements: mittals procedures.

C.

Section 01 40 00 - Quality Requirementxs iINg and inspection procedures.

D. Section 01 74 19 - Construction Was afagement and Disposal: Additional procedures for
trash/waste removal, recycling, sa % d reuse.
E. Section 0178 00 - Closeout S

@ Is” Project record documents, operation and maintenance
data, warranties and bonds.

F. Section 0191 13- Gen issioning Requirements: Contractor's responsibilities in
regard to commissioning.

G. Section 02 41 00 olition: Demolition of whole structures and parts thereof; site utility

demolition.
H. Section 07 8irestopping.
1.03 SUBMITTA?
A. Smti 01 30 00 - Administrative Requirements, for submittal procedures.

B. S work: Submit name, address, and telephone number of Surveyor before starting survey
On request, submit documentation verifying accuracy of survey work.

® Submit a copy of site drawing signed by the Land Surveyor, that the elevations and
locations of the work are in conformance with Contract Documents.

3.  Submit surveys and survey logs for the project record.

C. Demolition Plan: Submit demolition plan as specified by OSHA and local authorities.

1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and
construction of barricades and fences. Include design drawings and calculations for
bracing and shoring.

2. Identify demolition firm and submit qualifications.

3. Include a summary of safety procedures.

D. Cutting and Patching: Submit written request in advance of cutting or alteration that affects:

EXECUTION AND CLOSEOUT
REQUIREMENTS
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E.

Structural integrity of any element of Project.

Integrity of weather exposed or moisture resistant element.
Efficiency, maintenance, or safety of any operational element.
Visual qualities of sight exposed elements.

Work of Owner or separate Contractor.

Include in request:

Identification of Project.

Location and description of affected work. %
Necessity for cutting or alteration.

ok wWN =

Description of proposed work and products to be used.
Alternatives to cutting and patching.

Effect on work of Owner or separate Contractor.

Written permission of affected separate Contractor. Q

SQ@ e ao0T

Date and time work will be executed.

Project Record Documents: Accurately record actual locations, and active utilities.

1.04 QUALIFICATIONS

A.

B.

C.

D.

1. Minimum of 5 years of documented experience.

For survey work, employ a land surveyor registered in theyState of Delaware and acceptable to
the Owner & the Architect. Submit evidence of Su or's Errors and Omissions insurance

coverage in the form of an Insurance Certifi
For field engineering, employ a professio eer of the discipline required for specific

For demolition work, employ a firm specializing in thetyQ@\ required.

service on Project, licensed in the State aware.

For design of temporary shoring and’braging, employ a Professional Engineer experienced in
design of this type of work and li d ig'the State in which the Project is located.

1.05 PROJECT CONDITIONS

A.

pumping equipment.
Protect site from pqmg oMrunning water. Provide water barriers as required to protect site

Grade site to drain. Ma@ ations free of water. Provide, operate, and maintain

from soil erosion:

as to assist cure of materials, to dissipate humidity, and to prevent
5t, fumes, vapors, or gases.

. Execute work by methods to minimize raising dust from construction operations.
Proyjde itive means to prevent air-borne dust from dispersing into atmosphere and over
a nt property.

i

servation District to control surface drainage from cuts and fills, from borrow and waste
posal areas. Prevent silt runoff from site, erosion and sedimentation.

E.o and Sediment Control: Plan and execute work by methods outlined by Sussex

F.

1. Minimize amount of bare soil exposed at one time.

2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.

3.  Construct fill and waste areas by selective placement to avoid erosive surface silts or
clays.

Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly
apply corrective measures.

Noise Control: Provide methods, means, and facilities to minimize noise produced by
construction operations.

»

EXECUTION AND CLOSEOUT
REQUIREMENTS
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G. Pest and Rodent Control: Provide methods, means, and facilities to prevent pests and insects
from damaging the work.

H. Rodent Control: Provide methods, means, and facilities to prevent rodents from accessing or
invading premises.

I.  Pollution Control: Provide methods, means, and facilities to prevent contamination of soi
water, and atmosphere from discharge of noxious, toxic substances, and pollutants pro@u by

construction operations. Comply with federal, state, and local regulations.
1.06 COORDINATION @
A. See Section 01 10 00 for occupancy-related requirements. %
anual to

ensure efficient and orderly sequence of installation of interdependent clion elements,
with provisions for accommodating items installed later.

C. Notify affected utility companies and comply with their requirem

B. Coordinate scheduling, submittals, and work of the various sections of th

D. Verify that utility requirements and characteristics of new ope equipment are compatible
with building utilities. Coordinate work of various sections having interdependent responsibilities
for installing, connecting to, and placing in service, suc ipment.

E. Coordinate space requirements, supports, and install of mechanical and electrical work
that are indicated diagrammatically on Drawings. llo uting shown for pipes, ducts, and
conduit, as closely as practicable; place runs pafallgiwith lines of building. Utilize spaces

F. Infinished areas except as otherwise indi nceal pipes, ducts, and wiring within the
construction. Coordinate locations of fixttre$,and outlets with finish elements.

G. Coordinate completion and clean- @ rk®of separate sections.
H. After the Owner's occupancy o g8, coordinate access to site for correction of defective

work and work not in accord& Contract Documents, to minimize disruption of Owner's

activities.
PART 2 PRODUCTS @
2.01 PATCHING MATERI

ed in product sections; match existing products and work for patching

efficiently to maximize accessibility for other § latigns, for maintenance, and for repairs.

A. New Materials:
and extending

B. Type andQualityef Existing Products: Determine by inspecting and testing products where
necess eferring to existing work as a standard.

C. Product Substitution: For any proposed change in materials, submit request for substitution
déscribed in Section 01 60 00.

erify that existing site conditions and substrate surfaces are acceptable for subsequent work.
Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.

D. Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

E. Verify that utility services are available, of the correct characteristics, and in the correct
locations.

EXECUTION AND CLOSEOUT
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F. Prior to Cutting: Examine existing conditions prior to commencing work, including elements
subject to damage or movement during cutting and patching. After uncovering existing work,
assess conditions affecting performance of work. Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION
A. Clean substrate surfaces prior to applying next material or substance. %

B. Seal cracks or openings of substrate prior to applying next material or substance. < ;

C. Apply manufacturer required or recommended substrate primer, sealer, or cor% rto

applying any new material or substance in contact or bond.
3.03 PREINSTALLATION MEETINGS @

A. When required in individual specification sections, convene a preinsQ’e eting at the site
0

prior to commencing work of the section.

Require attendance of parties directly affecting, or affected by,
Notify the Architect 5 days in advance of meeting date.

D. Prepare agenda and preside at meeting:

1. Review conditions of examination, preparation a talfation procedures.
2. Review coordination with related work.

E. Architect to record minutes and distribute copie 3 days after meeting to participants, with

w

specific section.

o

copies to participants, and those affected by. & made.
3.04 LAYING OUT THE WORK

A. Verify locations of survey control poin
Promptly notify the Architect of an ‘@ pancies discovered.

starting work.

B
C. Control datum for survey is th ed on Drawings.
D. Protect survey control points& tarting site work; preserve permanent reference points

m

during construction.
Promptly report to Archite loss or destruction of any reference point or relocation required
ra

because of chan g s or other reasons.
F. Replace dislocatiedh§urvey control points based on original survey control. Make no changes
without prior e tice to Architect.
G. Utilizer zedsengineering survey practices.

H. Establish'€levations, lines and levels. Locate and lay out by instrumentation and similar
apptopriate means:

ite improvements including pavements; stakes for grading, fill and topsoil placement;

utility locations, slopes, and invert elevations.

Grid or axis for structures.

Building foundation, column locations, ground floor elevations.

Periodically verify layouts by same means.
J.  Maintain a complete and accurate log of control and survey work as it progresses.

On completion of foundation walls and major site improvements, prepare a certified survey
illustrating dimensions, locations, angles, and elevations of construction and site work.

3.05 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

EXECUTION AND CLOSEOUT
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C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
E. Make neat transitions between different surfaces, maintaining texture and appearance.
3.06 RENOVATIONS
A. Drawings showing existing construction and utilities are based on casual field obser t%
existing record documents only.
1. Verify that construction and utility arrangements are as shown.
2.  Report discrepancies to Architect before disturbing existing installation.

3. Beginning of alterations work constitutes acceptance of existing conditiohs.
B. Keep areas in which alterations are being conducted separated from qthe Q s that are still

occupied.
1. Provide, erect, and maintain temporary dustproof partitions truction specified in
Section 01 50 00 in locations indicated on drawings.
C. Maintain weatherproof exterior building enclosure except for in tions required for
replacement or modifications; take care to prevent waterand humidity damage.

1. Where openings in exterior enclosure exist, pro .@ onsfruction to make exterior
enclosure weatherproof.

2. Insulate existing ducts or pipes that are ex to oUtdoor ambient temperatures by
alterations work.
e

D. Remove existing work as indicated and a 0 accomplish new work.
1. Remove rotted wood, corroded me%\ nd deteriorated masonry and concrete; replace

with new construction specified
2.  Remove items indicated on d @ .
3. Relocate items indicated g awipgs.
4

ara
Where new surface fini h to be applied to existing work, perform removals, patch,
esfas required to receive new finish; remove existing finish if
lication of new finish.

and prepare existin
necessary for suc

5. Where new surface es are not specified or indicated, patch holes and damaged
surfaces to 6. adjacent finished surfaces as closely as possible.

E. Services (Includiggut not limited to HVAC, Plumbing, Electrical, and Telecommunications):
elocate, or extend existing systems to accommodate new construction as

Provide new @

indicate dsaw :

1. M n existing active systems that are to remain in operation; maintain access to
uip

q nt and operational components; if necessary, modify installation to allow access or
rovide access panel.

ere existing systems or equipment are not active and Contract Documents require
0 reactivation, put back into operational condition; repair supply, distribution, and equipment
as required.
Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.
a. Disable existing systems only to make switchovers and connections; minimize
duration of outages.
b. See Section 01 10 00 for other limitations on outages and required notifications.
c. Provide temporary connections as required to maintain existing systems in service.
4. Verify that abandoned services serve only abandoned facilities.

EXECUTION AND CLOSEOUT
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5.  Remove abandoned pipe, ducts, conduits, and equipment ; remove back to source of
supply where possible, otherwise cap stub and tag with identification; patch holes left by
removal using materials specified for new construction.

F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new wojke
3. Repair adjacent construction and finishes damaged during removal work. %
4. Patch as specified for patching new work.

G. Adapt existing work to fit new work: Make as neat and smooth transition as pogsi
1. When existing finished surfaces are cut so that a smooth transition with %r is not
possible, terminate existing surface along a straight line at a natural Ji ivision and
make recommendation to Architect. Q
2. Where removal of partitions or walls results in adjacent space one, rework

floors, walls, and ceilings to a smooth plane without breaks, sfor bulkheads.
3.  Where a change of plane of 1/4 inch or more occurs in exj Ovk, submit

recommendation for providing a smooth transition for Arghit€ct review and request
instructions.

4.  Trim existing wood doors as necessary to clear rq inish. Refinish trim as required.
]

H. Patching: Where the existing surface is not indicated e refinished, patch to match the
surface finish that existed prior to cutting. Wher urface is indicated to be refinished, patch
so that the substrate is ready for the new finish.

I.  Refinish existing surfaces as indicated:
1. Where rooms or spaces are indic efinished, refinish all visible existing surfaces
h

to remain to the specified conditj material, with a neat transition to adjacent
finishes.

2. If mechanical or electrical osed accidentally during the work, re-cover and
refinish to match. Q

3. Patch as specified for ew work.

J. Clean existing systems ment.

Remove demolition debris abandoned items from alterations areas and dispose of off-site;
do not burn or b

L. Do not begin pév struction in alterations areas before demolition is complete.
M. Comply wi r applicable requirements of this section.

3.07 CUTTING A ATCHING
A. W&er ssible, execute the work by methods that avoid cutting or patching.

B. ce rations article above for additional requirements.

C.rm whatever cutting and patching is necessary to:
1 Complete the work.

Fit products together to integrate with other work.

Provide openings for penetration of mechanical, electrical, and other services.

Match work that has been cut to adjacent work.

Repair areas adjacent to cuts to required condition.

Repair new work damaged by subsequent work.

Remove samples of installed work for testing when requested.

Remove and replace defective and non-conforming work.

NGO WD

D. Execute cutting and patching including excavation and fill to complete the work, to uncover work
in order to install improperly sequenced work, to remove and replace defective or
non-conforming work, to remove samples of installed work for testing when requested, to

EXECUTION AND CLOSEOUT
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provide openings in the work for penetration of mechanical and electrical work, to execute
patching to complement adjacent work, and to fit products together to integrate with other work.

Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing. In existing work, minimize damage and restore to
original condition.

Employ skilled and experienced installer to perform cutting for weather exposed and m re
resistant elements, and sight exposed surfaces.

Cut rigid materials using masonry saw or core drill. Pneumatic tools not allowed or
approval.

Restore work with new products in accordance with requirements of Contra cugnents.

1@ surfaces.

pletely seal voids

Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations

At penetrations of fire rated walls, partitions, ceiling, or floor constru
with fire rated material , to full thickness of the penetrated eleme

Patching:

1.  Finish patched surfaces to match finish that existed prior tching. On continuous
surfaces, refinish to nearest intersection or natural bréak. For an assembly, refinish entire
unit.

Match color, texture, and appearance.

Repair patched surfaces that are damage@d, diScolored, or showing other

w N

imperfections due to patching work. If defects due to condition of substrate, repair
substrate prior to repairing finish.

Refinish surfaces to match adjacent finigh. ntinuous surfaces, refinish to nearest
intersection or natural break. For an by, refinish entire unit.

Make neat transitions. Patch work te

tch adjacent work in texture and appearance. Where
p€rform a smooth and even transition.

Patch or replace surfaces th aged, lifted, discolored, or showing other imperfections
due to patching work. R' rate prior to patching finish. Finish patches to produce
uniform finish and texture '@ entire area. When finish cannot be matched, refinish entire
surface to nearest iptersectighs.

3.08 PROGRESS CLEAN

A.

B.

3.09

A.

Maintain are waste materials, debris, and rubbish. Maintain site in a clean and orderly

condition.
Remove ris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
te ces, prior to enclosing the space.

or refMmo
B&md vacuum clean interior areas prior to start of surface finishing, and continue cleaning

im| ate dust.
olfect and remove waste materials, debris, and trash/rubbish from site periodically and dispose

off-site; do not burn or bury.

ROTECTION OF INSTALLED WORK

Protect installed work from damage by construction operations.
Provide special protection where specified in individual specification sections.

Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

EXECUTION AND CLOSEOUT
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G.
H.

Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

Prohibit traffic from landscaped areas.

Remove protective coverings when no longer needed; reuse or recycle plastic coverings |
possible.

3.10 SYSTEM STARTUP

3.11

31

A.

B.
C.
D

m

m

DEMONSTRATION AND INSTRU

E.

Coordinate schedule for start-up of various equipment and systems.
Notify the Architect and owner seven days prior to start-up of each item. Q

Verify that each piece of equipment or system has been checked for, rication, drive
rotation, belt tension, control sequence, and for conditions that m e damage.

Verify tests, meter readings, and specified electrical characteri with those required by
the equipment or system manufacturer.

Verify that wiring and support components for equipmen complete and tested.

Coordinate with requirements of Section 01 91 13 - General Commissioning R%i%s.

Execute start-up under supervision of applicable Con personnel and manufacturer's
representative in accordance with manufacturers' instrugtions.

When specified in individual specification Sectighs, g&quire manufacturer to provide authorized
representative to be present at site to inspectycheckgand approve equipment or system
installation prior to start-up, and to supervi ing equipment or system in operation.

Submit a written report that equipment o m has been properly installed and is functioning

correctly.

Demonstrate start-up, operatio rol, adjustment, trouble-shooting, servicing, maintenance,
and shutdown of each ite gment at scheduled time, at equipment location.

For equipment or systen%irmg seasonal operation, perform demonstration for other
season within six ths.

Provide a qualifie@sw who is knowledgeable about the Project to perform demonstration

and instructiop”0fsWher personnel.

Utilize opegpatign apd maintenance manuals as basis for instruction. Review contents of manual
with the@®eg@ CIay Consolidated School Districgt personnel in detail to explain all aspects of

opergtion apd maintenance.
Pﬁand insert additional data in operations and maintenance manuals when need for
itional data becomes apparent during instruction.

.@amount of time required for instruction on each item of equipment and system is that

A
B.

cified in individual sections.

DJUSTING

Adjust operating products and equipment to ensure smooth and unhindered operation.
Testing, adjusting, and balancing HVAC systems: See Section 23 05 93 and 01 40 00.

3.13 FINAL CLEANING

A

B.

Execute final cleaning after Substantial Completion but before making final application for
payment.
1. Clean areas to be occupied by Owner prior to final completion before Owner occupancy.

Use cleaning materials that are nonhazardous.

EXECUTION AND CLOSEOUT
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m

—Iem

J.

3.14 CLOSEOUT PROCEDURES
A

B.

o

F.
G.
H.

Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains
and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft
surfaces.

Remove all labels that are not permanent. Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical equipment.

Clean equipment and fixtures to a sanitary condition with cleaning materials appropriaté’to
surface and material being cleaned.

Replace filters of operating equipment.

Clean debris from roofs, gutters, downspouts, and drainage systems. %
Clean site; sweep paved areas, rake clean landscaped surfaces.

Remove waste, surplus materials, trash/rubbish, and construction faciliti the site;
dispose of in legal manner; do not burn or bury.

Clean Owner-occupied areas of work. Q

Make submittals that are required by governing or other oritiés.
1. Provide copies to Architect and Owner.

Accompany Owner Representative on preliminary inspegtion to determine items to be listed for

completion or correction in Contractor's Notice tantial Completion.
Notify the Architect when work is considered Substantial Completion.
Submit written certification that Contract ts have been reviewed, work has been

inspected, and that work is complete i K ance with Contract Documents and ready for
StudioJAED's review.

Correct items of work listed in exee ertificates of Substantial Completion and comply with
requirements for access to OW @ pied areas.

Accompany Owner Repr \ on preliminary final inspection.
Notify StudioJAED whe@s considered finally complete.
Complete items of k detérmined by Architect's final inspection.

3.15 MAINTENANCE

A.
B.

Provide serv aintenance of components indicated in specification sections.

Maintenghcg Peridd: As indicated in specification sections or, if not indicated, not less than one
year fro e Date of Substantial Completion or the length of the specified warranty, whichever
is lehger.

lubricate as required.

C. m system components at a frequency consistent with reliable operation. Clean, adjust,
G

aefude systematic examination, adjustment, and lubrication of components. Repair or replace
arts whenever required. Use parts produced by the manufacturer of the original component.

Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION

EXECUTION AND CLOSEOUT
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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
PART 1 GENERAL
1.01 WASTE MANAGEMENT REQUIREMENTS
A. Owner requires that this project generate the least amount of trash and waste possible.

B. Employ processes that ensure the generation of as little waste as possible due to erger,0or.
planning, breakage, mishandling, contamination, or other factors. @

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much
economically feasible.

D. This project is dependent on diversion of 75 percent, by weight, of potentfi trash/waste

by recycling and/or salvage.

E. Contractor shall submit periodic Waste Disposal Reports; all landfi osal, incineration,
recycling, salvage, and reuse must be reported regardless of t cost or savings
accrues; use the same units of measure on all reports.

F. Contractor shall develop and follow a Waste Managemem@&gned to implement these
requirements.

G. Methods of trash/waste disposal that are not acceptablé@re:

1 Burning on the project site.
2. Burying on the project site. Q
3. Dumping or burying on other property, putli private.
4.  Other illegal dumping or burying.

H. Regulatory Requirements: Contracieri nsible for knowing and complying with regulatory
requirements, including but not limi @ ederal, state and local requirements, pertaining to
legal disposal of all constructio Iition waste materials.

1.02 RELATED REQUIREMENTS

A. Section 01 10 00 - Sum
relocation in project or fo

B. Section 01 30 00 inistrative Requirements: Additional requirements for project meetings,
reports, submitta res, and project documentation.

C. Section 01 '%‘ porary Facilities and Controls: Additional requirements related to
olleciion and removal facilities and services.

trash/wagi€ c
D. Section 0 00 - Product Requirements: Waste prevention requirements related to delivery,
stogdge, an®handling.

01 70 00 - Execution and Closeout Requirements: Trash/waste prevention procedures

xt of items to be salvaged from the existing building for

1.03 IONS
lean: Untreated and unpainted; not contaminated with oils, solvents, caulk, or the like.

Construction and Demolition Waste: Solid wastes typically including building materials,
packaging, trash, debris, and rubble resulting from construction, remodeling, repair and
demolition operations.

C. Hazardous: Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity,
toxicity or reactivity.

D. Nonhazardous: Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity, or reactivity.

CONSTRUCTION WASTE
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N.
O.
P.

Nontoxic: Neither immediately poisonous to humans nor poisonous after a long period of
exposure.

Recyclable: The ability of a product or material to be recovered at the end of its life cycle and
remanufactured into a new product for reuse by others.

Recycle: To remove a waste material from the project site to another site for remanufacture
into a new product for reuse by others.

Recycling: The process of sorting, cleansing, treating and reconstituting solid wastg’and r
discarded materials for the purpose of using the altered form. Recycling does not d

burning, incinerating, or thermally destroying waste.
Return: To give back reusable items or unused products to vendors for credi

=)

ite.
for resale or reuse by

Reuse: To reuse a construction waste material in some manner on the p
Salvage: To remove a waste material from the project site to anothé @ s

others.

Sediment: Soil and other debris that has been eroded and tr Qﬁny storm or well
production run-off water.

Source Separation: The act of keeping different types a aterials separate beginning
from the first time they become waste.

Toxic: Poisonous to humans either immediately fter 2¥ong period of exposure.

Trash: Any product or material unable to be e@turned, recycled, or salvaged.

Waste: Extra material or material that ha% he end of its useful life in its intended use.

Waste includes salvageable, returnablex able, and reusable material.

1.04 SUBMITTALS

A
B.

Waste Management Plan: Igc following information:

See Section 01 30 00 - Adminuirements, for submittal procedures.
C |=!; e
1. Analysis of the tras aste projected to be generated during the entire project
construction cycle, ing types and quantities.
2. Landfill Options: The e, address, and telephone number of the landfill(s) where
trash/waste disposed of, the applicable landfill tipping fee(s), and the projected cost
oject trash/waste in the landfill(s).

s: Submit at specified intervals, with details of quantities of trash and

of disposing
Waste Dispo @ D
waste, FQ/ f disposal or reuse, and costs; show both totals to date and since last report.
po

1. Su updated Report with each Application for Progress Payment; failure to submit

e ill delay payment.
2: ubmit Report on a form acceptable to Owner.
L

dfill Disposal: Include the following information:

O a. ldentification of material.
b. Amount, in tons or cubic yards, of trash/waste material from the project disposed of in

landfills.

c. State the identity of landfills, total amount of tipping fees paid to landfill, and total
disposal cost.

d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and
cost.

4. Incinerator Disposal: Include the following information:

a. lIdentification of material.

b.  Amount, in tons or cubic yards, of trash/waste material from the project delivered to
incinerators.

CONSTRUCTION WASTE
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c. State the identity of incinerators, total amount of fees paid to incinerator, and total
disposal cost.
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and
cost.
5. Recycled and Salvaged Materials: Include the following information for each:

a. ldentification of material, including those retrieved by installer for use on other
projects.
b. Amount, in tons or cubic yards, date removed from the project site, and@
party.
c. Transportation cost, amount paid or received for the material, and t cost or
savings of salvage or recycling each material. %
antity and

d. Include manifests, weight tickets, receipts, and invoices as evi
cost.
i

e. Certification by receiving party that materials will not be disj n landfills or by

incineration.
6. Material Reused on Project: Include the following inform
a. ldentification of material and how it was used in the t.
b. Amount, in tons or cubic yards.
c. Include weight tickets as evidence of quanti
7.  Other Disposal Methods: Include information simildr to that described above, as

appropriate to disposal method.

PART 2 PRODUCTS 0
2.01 PRODUCT SUBSTITUTIONS
A. See Section 01 60 00 - Product Requi N for substitution submission procedures.

PART 3 EXECUTION
3.01 WASTE MANAGEMENT PROCE

A. See Section 01 30 00 for ad% quirements for project meetings, reports, submittal
tation.

procedures, and project
B. See Section 01 50 00 for onal requirements related to trash/waste collection and removal
facilities and servi

o

C. See Section 0 or waste prevention requirements related to delivery, storage, and
handling.
D. See Sectibn 0 for trash/waste prevention procedures related to demolition, cutting and

patchingNgStallation, protection, and cleaning.
3.02 WASTEMANAGEMENT PLAN IMPLEMENTATION

A. ication: Distribute copies of the Waste Management Plan to job site foreman, each
ontractor, Owner, and Architect.

ruction: Provide on-site instruction of appropriate separation, handling, and recycling,
alvage, reuse, and return methods to be used by all parties at the appropriate stages of the
project.

C. Meetings: Discuss trash/waste management goals and issues at project meetings.
1. Pre-construction meeting.
2. Regular job-site meetings.

D. Facilities: Provide specific facilities for separation and storage of materials for recycling,
salvage, reuse, return, and trash disposal, for use by all contractors and installers.
1. Provide containers as required.
2. Provide adequate space for pick-up and delivery and convenience to subcontractors.

CONSTRUCTION WASTE
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3.  Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to
avoid contamination of materials.

E. Hazardous Wastes: Separate, store, and dispose of hazardous wastes according to applicable
regulations.

F. Recycling: Separate, store, protect, and handle at the site identified recyclable waste products
in order to prevent contamination of materials and to maximize recyclability of identified
materials. Arrange for timely pickups from the site or deliveries to recycling facility i
prevent contamination of recyclable materials.

G. Salvage: Set aside, sort, and protect products to be salvaged for reuse off-sit%

S
&
Q
RS
Q\
N
X
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<

O
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SECTION 02 41 00
DEMOLITION

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Selective demolition of building elements for alteration purposes.

B. Legal disposal of demolished items. %
1.02 RELATED REQUIREMENTS @

S

A. Section 01 10 00 - Summary: Limitations on Contractor's use of site and pre

Q ed for salvage

itations on disposal of

B. Section 01 10 00 - Summary: Sequencing and staging requirements.

C. Section 01 60 00 - Product Requirements: Handling and storage of item
and relocation.

D. Section 01 74 19 - Construction Waste Management and Dispg

removed materials; requirements for recycling.
1.03 REFERENCE STANDARDS g

A. 29 CFR 1926 - U.S. Occupational Safety and Health Qa
A

1

B. NFPA 241 - Standard for Safeguarding Construction, ation, and Demolition Operations.

B. Project Record Documents: Accuratelyge ual locations of capped and active utilities
and subsurface construction.

1.05 PROJECT CONDITIONS
A. Minimize production of dust d %
PUDIIC

1.04 SUBMITTALS Q
A. See Section 01 30 00 - Administrative Requi? or submittal procedures.

ition operations; do not use water if that will result in

ice, flooding, sedimentation @ aterways or storm sewers, or other pollution.

PART 3 EXECUTION
2.01 SCOPE
A. As indicated on

2.02 GENERAL PROGEDY AND PROJECT CONDITIONS
A. Comply wj s@ quirements specified in Section 01 70 00 Execution and Closeout
Requirefgepts.

B. Combly witlwapplicable codes and regulations for demolition operations and safety of the public.
1: btain required permits.
e precautions to prevent catastrophic or uncontrolled collapse of structures to be
0 removed; do not allow worker or public access within range of potential collapse of
unstable structures.
3.  Provide, erect, and maintain temporary dust proof partitions/wall assembly barriers and
security devices.
4. Use adequate physical barriers and wall assemblies to prevent access to areas that could
be hazardous to workers or the public.
5.  Conduct operations to minimize effects on and interference with adjacent construction and
occupants.
Do not close or obstruct means of egress corridors, roadways or sidewalks without permit.
Conduct operations to minimize obstruction of public and private entrances and exits; do
not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

N o
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C. Do not begin removal until built elements to be salvaged or relocated have been removed.

D. If hazardous materials are discovered during removal operations, stop work and notify Architect
and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's,
and mercury.

2.03 EXISTING UTILITIES
A. Coordinate work with utility companies; notify before starting work and comply with thei%
requirements; obtain required permits.
Protect existing utilities to remain from damage. @
Do not disrupt public utilities without permit from authority having jurisdiction.
D. Do not close, shut off, or disrupt existing life safety systems that are in uu permission

o w

from the Owner.
E. Do not close, shut off, or disrupt existing utility branches or take-off sQare in use without
permission from the Owner.

F. Locate and mark utilities to remain; mark using highly visi% r flags, with identification of

utility type; protect from damage due to subsequent constructionyusing substantial barricades if
necessary.
G. Remove exposed piping, valves, meters, equipment, stgports, and foundations of disconnected

and abandoned utilities.

H. Prepare building demolition areas by discon c@ capping utilities outside the demolition
zone; identify and mark utilities to be subsequ connected, in same manner as other
utilities to remain.

2.04 SELECTIVE DEMOLITION FOR ALTE

A. Drawings showing existing cons d utilities are based on casual field observation and
existing record documents on
1. Verify that construction arrangements are as shown.

2. Report discrepanci ect before disturbing existing installation.

3. Beginning of demo rk constitutes acceptance of existing conditions that would be

apparent upo amination prior to starting demolition.
B. Separate areas i@hﬂemolition is being conducted from other areas that are still occupied.

1. Provide @ d maintain temporary dustproof partitions and wall assemblies during
demqliti@

construction.

C. Maintai therproof exterior building enclosure except for interruptions required for
replacement or modifications; take care to prevent water and humidity damage.
A(ba

D. R e existing work as indicated and as required to accomplish new work.
reas of demolition and transition, remove materials and finishes including, but not
O limited to, rotted wood, corroded metals, and deteriorated masonry and concrete; replace
with new construction specified.
2. Remove items indicated on drawings and notes.

Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and

Telecommunications): Remove existing systems and equipment as indicated.

1. Maintain existing active systems that are to remain in operation; maintain access to
equipment and operational components.

2. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.

3. Verify that abandoned services serve only abandoned facilities before removal.

DEMOLITION
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A.

moow

4. Remove abandoned pipe, ducts, conduits, and equipment, including those above
accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification.

Protect existing work to remain.
Prevent movement of structure; provide shoring and bracing if necessary.

Perform cutting to accomplish removal neatly and as specified for cutting new wor
Repair adjacent construction and finishes damaged during removal work.

Patch as specified for patching new work.
Patch to match existing at areas of transition and demolition unless noted

g0~

scheduled otherwise. %
2.05 DEBRIS AND WASTE REMOVAL O

Remove debris, and trash from site.

Remove from site all materials not to be reused on site. Q

Leave site in clean condition, ready for subsequent work.

Clean up spillage and wind-blown debris from public and priv ds.

See Section 01 74 19 Construction Waste Managemen isposal.
END OF SECTION

Q\%Q
Q)\Q
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SECTION 23 05 13
MOTOR REQUIREMENTS FOR HVAC AND PLUMBING EQUIP

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Single phase electric motors.

B. Three phase electric motors. %
1.02 RELATED REQUIREMENTS

A. Section 26 27 17 - Equipment Wiring: Electrical characteristics and wiring cor%n g

B. Section 26 29 13 - Enclosed Controllers.
1.03 REFERENCE STANDARDS O

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; Am@ Bearing

Manufacturers Association, Inc..

B. |IEEE 112 - IEEE Standard Test Procedure for Polyphase Ind@gti®h Motors and Generators;
Institute of Electrical and Electronic Engineers.

C. NEMA MG 1 - Motors and Generators; National Electri cturers Association.
D. NFPA 70 - National Electrical Code; National Fire Protegfion Association.

E. National Grid "Motor-Up" Rebate Program/Initiative
1.04 SUBMITTALS

A. Product Data: Provide wiring diagrams wi ical characteristics and connection

requirements.
B. Test Reports: Indicate test results nominal efficiency and power factor for three phase

motors larger than 1/2 horsepow®

C. Manufacturer's Installation | % s: Indicate setting, mechanical connections, lubrication,
and wiring instructions.

D. Operation Data: Include tions for safe operating procedures.

E. Maintenance Dat lude assembly drawings, bearing data including replacement sizes, and
lubrication instruc .

1.05 QUALITY ASSU @

A. Manufacttirer Qudlifications: Company specializing in manufacture of electric motors for HVAC
use, an ir accessories, with minimum three years documented product development,
testifhg, and¥manufacturing experience.

B. onf to applicable electrical code, NFPA 70 and local energy code.
C. ide certificate of compliance from authority having jurisdiction indicating approval of high
effiCiency motors.

roducts Requiring Electrical Connection: Listed and classified by Underwriters' Laboratories,
Inc. or testing firm acceptable to the authority having jurisdiction as suitable for the purpose
specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect motors stored on site from weather and moisture by maintaining factory covers and
suitable weather-proof covering. For extended outdoor storage, remove motors from equipment
and store separately.

1.07 WARRANTY
A. Provide five year manufacturer warranty for motors larger than 20 horsepower.

MOTOR REQUIREMENTS FOR
HVAC AND PLUMBING EQUIP
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PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Lincoln Motors: www.lincolnmotors.com.
B. A. O. Smith Electrical Products Company: www.aosmithmotors.com.
C. Reliance Electric/Rockwell Automation: www.reliance.com.
2.02 GENERAL CONSTRUCTION AND REQUIREMENTS %
A. Electrical Service: Refer to Section 26 27 17 for required electrical characterist'@@

B. Electrical Service, General. See drawings for specific details:
1. Motors 1/2 HP and Smaller: 115 volts, single phase, 60 Hz
2. Motors Larger than 1/2 Horsepower: 460 volts, three phase, 60 Hz.

C. Construction:
1. Open drip-proof type except where specifically noted otherwise.
2. Design for continuous operation in 40 degrees C enviro
3. Design for temperature rise in accordance with NEMA imits for insulation class,

service factor, and motor enclosure type.
4. Motors with frame sizes 254 T and larger: PremiQﬂ cy Type.

D. Explosion-Proof Motors: UL approved and labelled for
temperature protection.

E. Visible Nameplate: Indicating motor horsep voliage, phase, cycles, RPM, full load amps,
locked rotor amps, frame size, manufactuses me and model number, service factor, power

factor. \
F. Wiring Terminations:
1. Provide terminal lugs to m brangh circuit conductor quantities, sizes, and materials

indicated. Enclose termi erminal box sized to NFPA 70, threaded for conduit.
2. For fractional horsepov\ s where connection is made directly, provide conduit

connection in end f .
2.03 APPLICATIONS

A. Exception: Motorgflegs than 250 watts, for intermittent service may be the equipment
manufacturer's_standard“and need not conform to these specifications.

B. Single phas or shaft mounted fans and centrifugal pumps: Split phase type.

C. Single sg metdrs for shaft mounted fans or blowers: Permanent split capacitor type or

electroni commutated (ECM) type. See schedules for requirements.
i phase motors for fans, pumps, and blowers: Capacitor start type.

ard classification, with over

ase motors for fans, blowers, and pumps: Capacitor start, capacitor run type.

E. gle
.rs located in outdoors and in draw through cooling towers: Totally enclosed weatherproof
epoxy-treated type.

2.0 INGLE PHASE POWER - SPLIT PHASE MOTORS

Starting Torque: Less than 150 percent of full load torque.
Starting Current: Up to seven times full load current.

Breakdown Torque: Approximately 200 percent of full load torque.

©Cow>»

Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA Service
Factor, prelubricated sleeve or ball bearings.

m

Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.

MOTOR REQUIREMENTS FOR
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2.05 SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS

A. Starting Torque: Exceeding one fourth of full load torque.

B. Starting Current: Up to six times full load current.

C. Multiple Speed: Through tapped windings.

D. Open Drip-proof or Enclosed Air Over Enclosure: Class A (50 degrees C temperature pi
insulation, minimum 1.0 Service Factor, prelubricated sleeve or ball bearings, automaticw€s
overload protector.

2.06 SINGLE PHASE POWER - CAPACITOR START MOTORS

A. Starting Torque: Three times full load torque.

B. Starting Current: Less than five times full load current. O

C. Pull-up Torque: Up to 350 percent of full load torque.

D. Breakdown Torque: Approximately 250 percent of full load tor

E. Motors: Capacitor in series with starting winding; provide capacitdr-start/capacitor-run motors
with two capacitors in parallel with run capacitor remaininggin ci t operating speeds.

F. Drip-proof Enclosure: Class A (50 degrees C temper r sulation, NEMA Service
Factor, prelubricated sleeve bearings.

G. Enclosed Motors: Class A (50 degrees C temp e risé) insulation, 1.0 Service Factor,

2.07 THREE PHASE POWER - SQUIRREL CAG
A.
B.
C.

prelubricated ball bearings.

Starting Torque: Between 1 and 1-1/2 tIK ull load torque.

Starting Current: Six times full loa t.
Power Output, Locked Rotor T kdown or Pull Out Torque: NEMA Design B

characteristics.

Design, Construction, T@ erformance: Conform to NEMA MG 1 for Design B
A

motors.
M

Insulation System: ss B or better.

Testing Procedur
electrical or

ordance with IEEE 112. Load test motors to determine free from
| defects in compliance with performance data.

A Standard T-Frames of steel, aluminum, or cast iron with end brackets of

Motor Fraghe

cast iroMordluminum with steel inserts.

Theghistor'System (Motor Frame Sizes 254T and Larger): Three PTC thermistors embedded

i r windings and epoxy encapsulated solid state control relay for wiring into motor starter;
efer t

ection 26 29 13.

ings: Grease lubricated anti-friction ball bearings with housings equipped with plugged

provision for relubrication, rated for minimum ABMA STD 9, L-10 life of 20,000 hours. Calculate
earing load with NEMA minimum V-belt pulley with belt center line at end of NEMA standard
shaft extension. Stamp bearing sizes on nameplate.

Sound Power Levels: To NEMA MG 1.

Part Winding Start Above 254T Frame Size: Use part of winding to reduce locked rotor starting
current to approximately 60 percent of full winding locked rotor current while providing
approximately 50 percent of full winding locked rotor torque.

Weatherproof Epoxy Sealed Motors: Epoxy seal windings using vacuum and pressure with
rotor and starter surfaces protected with epoxy enamel; bearings double shielded with
waterproof non-washing grease.

MOTOR REQUIREMENTS FOR
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M. Nominal Efficiency: As scheduled at full load and rated voltage when tested in accordance with
IEEE 112.

N. Nominal Power Factor: As scheduled at full load and rated voltage when tested in accordance
with IEEE 112.

PART 3 EXECUTION
3.01 INSTALLATION %
A. Install in accordance with manufacturer's instructions.
. Install securely on firm foundation. Mount ball bearing motors with shaft in an%

B
C. Check line voltage and phase and ensure agreement with nameplate.
D

Provide detailed installation and purchase information for reimbursement ity for rebate
program.
3.02 SCHEDULE - PREMIUM EFFICIENCY
A. NEMA Open Motor Service Factors. Q‘

1. 1/6-1/3 hp:
a. 3600 rpm: 1.35.
b. 1800 rpm: 1.35.
c. 1200 rpm: 1.35.
d. 900 rpm: 1.35.

2. 1/2 hp:

a. 3600 rpm: 1.25. 0
b. 1800 rpm: 1.25.

c. 1200 rpm: 1.25. \

d. 900 rpm: 1.15.

3. 3/4hp: Q

a. 3600 rpm: 1.25.

b. 1800 rpm: 1.25, \
c. 1200 rpm: 1.1
d. 900 rpm: 1.15.
1 hp:

a. 3600rp 25
b. 18Q0 rpf:%.15.
C. s@ :1.15.
d.

1.

rom: 1.15.

5. 5- hp:
‘S& 3600 rpm: 1.15.
N 1800 rpm: 1.15.
Oc. 1200 rpm: 1.15.
d. 900 rpm: 1.15.

'Three Phase - Premium Efficiency, Open Drip-Proof Performance:
1.  Ratings.
a. 1hp:
1) NEMA Frame: 145T.
2)  Minimum Percent Power Factor: 72.
3) Minimum Percent Efficiency: 82.5% @ 1200 RPM, 85.5%@ 1800 RPM, 77% @
3600 RPM
b. 1-1/2 hp:
1) NEMA Frame: 182T.
2)  Minimum Percent Power Factor: 73.
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3) Minimum Percent Efficiency: 86.5% @ 1200 RPM, 86.5% @ 1800 RPM, 84%
@ 3600 RPM
c. 2hp:
1) NEMA Frame: 184T.
2)  Minimum Percent Power Factor: 75.
3) Minimum Percent Efficiency: 87.5% @ 1200 RPM, 86.5% @ 1800 RPM,85.5%

@ 3600 RPM
d. 3hp:
1) NEMA Frame: 213T.
2)  Minimum Percent Power Factor: 60.
3) Minimum Percent Efficiency: 88.5% @ 1200 RPM, 89.5% % BDM, 85.5%
@ 3600 RPM
e. 5hp:

1) NEMA Frame: 215T.
2)  Minimum Percent Power Factor: 65.
3) Minimum Percent Efficiency: 89.5% @ 1200 %% @ 1800 RPM, 86.5%
@ 3600 RPM 2
f. 7-1/2 hp:
1)  NEMA Frame: 254T.

2)  Minimum Percent Power Factor: 73.
3) Minimum Percent Efficiency: 90@ 1200 RPM, 91% @ 1800 RPM, 88.5%

@ 3600 RPM
g. 10 hp:
1) NEMA Frame: 256T.
2)  Minimum Percent Powe \ D 74,
3)  Minimum Percent Eff] ¥91.7% @ 1200 RPM, 91.7% @ 1800 RPM, 89.5%
@ 3600 RPM ‘
h. 15 hp:
1) NEMA Fra e\s‘ /
2)  Minimu Power Factor: 77.
3) Minimum t Efficiency: 91.7% @ 1200 RPM, 93% @ 1800 RPM, 90.2%
RPM.
i 20 hp
1) Frame: 286T.
) um Percent Power Factor: 78.
3 imum Percent Efficiency: 92.4% @ 1200 RPM, 93% @ 1800 RPM, 91% @
3600 RPM

j. 25hp:
1) NEMA Frame: 324T.

2)  Minimum Percent Power Factor: 74.
3)  Minimum Percent Efficiency: 93% @ 1200 RPM, 93.6% @ 1800 RPM, 91.7%
@ 3600 RPM
k. 30 hp:
1) NEMA Frame: 326T.
2)  Minimum Percent Power Factor: 78.
3) Minimum Percent Efficiency: 93.6% @ 1200 RPM, 94.1% @ 1800 RPM, 91.7%
@ 3600 RPM
. 40 hp:
1)  NEMA Frame: 364T.
2)  Minimum Percent Power Factor: 77.
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a.

3) Minimum Percent Efficiency: 94.1% @ 1200 RPM, 94.1 @ 1800 RPM, 92.4% @
3600 RPM

50 hp:

1) NEMA Frame: 365T.

2)  Minimum Percent Power Factor: 79.

3)  Minimum Percent Efficiency: 94.1% @ 1200 RPM, 94.5% @ 1800 RPM23%
@ 3600 RPM

60 hp:

1) NEMA Frame: 404T.

2)  Minimum Percent Power Factor: 82. %

3) Minimum Percent Efficiency: 93.
75 hp:
1) NEMA Frame: 405T. O
2)  Minimum Percent Power Factor: 80.
3)  Minimum Percent Efficiency: 93. Q~
100 hp:
1)  NEMA Frame: 444T.
2)  Minimum Percent Power Factor: 80.
3) Minimum Percent Efficiency: 93.
FamCooled Performance:

1 hp:

C. Three Phase - Premuim Efficiency, Totally Enclosed,
1. 1200 rpm. 6

Q @ 3600 RPM
o

1) NEMA Frame: 145T.

2)  Minimum Percent Powe D72,
3)  Minimum Percent Effj 5% @ 1200 RPM, 85.5% 2 1800 RPM, 77% @
3600 RPM

1-1/2 hp:
1) NEMA Frame;
2)  Minimum \ wer Factor: 73.

C
3)  Minimu Efficiency: 87.5% @ 1200 RPM, 86.5% @ 1800 RPM, 84%
@ 3600 R

2 hp:

1)
2)

rame: 184T.
dm Percent Power Factor: 68.
um Percent Efficiency: 88.5% @ 1200 RPM, 86.5% @ 1800 RPM, 85.5%

1)  NEMA Frame: 213T.

2)  Minimum Percent Power Factor: 63.

3) Minimum Percent Efficiency: 89.5% @ 1200 RPM, 89.5% @ 1800 RPM, 86.5%
@ 3600 RPM

5 hp:

1) NEMA Frame: 215T.

2)  Minimum Percent Power Factor: 66.

3) Minimum Percent Efficiency: 89.5% @ 1200 RPM, 89.5% @ 1800 RPM, 88.5%
@ 3600 RPM

7-1/2 hp:

1) NEMA Frame: 254T.

2)  Minimum Percent Power Factor: 68.

3) Minimum Percent Efficiency: 91% @ 1200 RPM, 91.7% @ 1800 RPM, 89.5%
@ 3600 RPM

MOTOR REQUIREMENTS FOR
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&
%O

n. L0
imbursement.

10 hp:

1) NEMA Frame: 256T.

2)  Minimum Percent Power Factor: 75.

3) Minimum Percent Efficiency: 91% @ 1200 RPM, 91.7% @ 1800 RPM, 90.2%
@ 3600 RPM

15 hp:

1) NEMA Frame: 284T.

2)  Minimum Percent Power Factor: 72.

3) Minimum Percent Efficiency: 91.7% @ 1200 RPM, 92.4% @ 180 1%
@ 3600 RPM :@

20 hp:

1) NEMA Frame: 286T.

2)  Minimum Percent Power Factor: 76.

3) Minimum Percent Efficiency: 91.7% @ 1200 RPM, 8 @ @ 1800 RPM, 91% @
3600 RPM

25 hp:

1) NEMA Frame: 324T.

2)  Minimum Percent Power Factor: 71.

3) Minimum Percent Efficiency: 93% @ /@‘ RPM, 93.6% @ 1800 RPM, 91.7%
@ 3600 RPM

30 hp:

1) NEMA Frame: 326T.

2)  Minimum Percent Power Fact :
3) Minimum Percent Efficiex @ 1200 RPM, 93.6% @ 1800 RPM, 91.7%

@ 3600 RPM.

40 hp:

1) NEMA Frame:

2)  Minimum Perce Factor: 78.

3) Minimum Per fficiency: 94.1% @ 1200 RPM, 94.1% @ 1800 RPM, 92.4%
@ 3600

50 hp:

1) N rame: 365T.
2) M@Wercent Power Factor: 81.
3) m Percent Efficiency: 94.1% @ 1200 RPM, 94.5% @ 1800 RPM, 93%
600 RPM
OH

P - Refer to National Grid "Motor Up" Energy Efficiency requirements for

END OF SECTION
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SECTION 23 05 19
METERS AND GAGES FOR HVAC PIPING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Positive displacement meters.

Flow meters. %
Pressure gages and pressure gage taps. @
Thermometers and thermometer wells. %

. Static pressure gages.

F. Filter gages. O

1.02 RELATED REQUIREMENTS Q
A. Section 23 21 13 - Hydronic Piping.
B. Section 23 09 23 - Direct-Digital Control System for HVAC.
C. Section 23 09 93 - Sequence of Operations for HVAC S.

1.03 REFERENCE STANDARDS

A. ASME B40.100 - Pressure Gauges and Gauge hments; The American Society of
Mechanical Engineers.

B. ASME MFC-3M - Measurement of Fluid FIOWE Using Orifice, Nozzle and Venturi; The

moow

American Society of Mechanical Enginegr

C. ASTM E1 - Standard Specification f ermometers.

D. ASTM E77 - Standard Test Meth pection and Verification of Thermometers.

E. AWWA C700 - Cold Water M Displacement Type, Bronze Main Case; American Water
Works Association (ANSI/A 00).

F. AWWA C701 - Cold W -- Turbine Type, for Customer Service; American Water

Works Association.
G. AWWA C702 - @ ater Meters -- Compound Type; American Water Works Association.

H. AWWA C706#Digeet-Reading, Remote-Registration Systems for Cold Water Meters; American
Water Works

.  AWWAWNIG6 er Meters -- Selection, Installation, Testing, and Maintenance; American Water

Works Assgciation.
J. U 3 - Indicating Pressure Gauges for Fire-Protection Service; Underwriters Laboratories
.®04 - Gages, Indicating Pressure, for Compressed Gas Service; Underwriters Laboratories

1.0/ SUBMITTALS

A. Product Data: Provide list that indicates use, operating range, total range and location for
manufactured components.

B. Project Record Documents: Record actual locations of components and instrumentation.

C. Operation and Maintenance Data: Manufacturer's Standards and Operations and maintenance
manuals and catalog cuts.

METERS AND GAGES FOR
HVAC PIPING
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1.05 FIELD CONDITIONS

A. Do not install instrumentation when areas are under construction, except for required rough-in,
taps, supports and test plugs.

1.06 EXTRA MATERIALS

A. Supply two bottles of red gage oil for static pressure gages.

B. Supply two pressure gages with pulsation damper or dial thermometers. %
PART 2 PRODUCTS @
2.01 POSITIVE DISPLACEMENT METERS (LIQUID) %

A. Manufacturers:
1. Dwyer Instruments, Inc: www.dwyer-inst.com.

2. Venture Measurement Company: www.venturemeasurement.
3.  McCrometer: www.mccrometer.com.
4. Substitutions: See Section 01 60 00 - Product Requirem

B. AWWA C700, positive displacement disc type suitable for flui
frost-proof, breakaway bottom cap, hermetically sealed r
C706.

C. Meter: Brass body turbine meter with magnetic drive re
1.  Service: Cold water, 122 degrees F.

2. Service: Hot water, 200 degrees F.
3. Accuracy: 1-1/2 percent.
4. Maximum Counter Reading: 10 milli S.
5. Size: 1/2inch.
2.02 PRESSURE GAGES Q
A. Manufacturers:
1. Dwyer Instruments, Inc: yer-inst.com.

2. Moeller Instrumen @ www.moellerinstrument.com.
3. Omega Engineering ‘@ www.omega.com.

B. Pressure Gages:@il?ﬂoo, UL 393 drawn steel case, phosphor bronze bourdon tube,

ithubronze case and cast iron
mote reading to AWWA

rotary brass mov s Brass socket, with front recalibration adjustment, black scale on white
background.

1. Casep ¢ ith brass bourdon tube.

2. Siz€: 2-1/2%inch diameter.

3. id-Sgale Accuracy: One percent.
4 #RScale: Psi.
URE GAGE TAPPINGS

2.03 PR
. a e Cock: Tee or lever handle, brass for maximum 150 psi.
Needle Valve: Brass or Stainless Steel, 1/4 inch NPT for minimum 150 psi.
Pulsation Damper: Pressure snubber, brass with 1/4 inch connections.
D. Syphon: Steel, Schedule 40 or Brass, 1/4 inch angle or straight pattern.
2.04 STEM TYPE THERMOMETERS

A. Manufacturers:
1. Dwyer Instruments, Inc: www.dwyer-inst.com.
2. Omega Engineering, Inc: www.omega.com.
3. Weksler Glass Thermometer Corp: www.wekslerglass.com.

METERS AND GAGES FOR
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Thermometers - Fixed Mounting: Red- or blue-appearing non-toxic liquid in glass; ASTM E1;
lens front tube, cast aluminum case with enamel finish.

1. Size: 7 inch scale.

2. Window: Clear glass or Lexan.

3. Stem: Brass.

4. Accuracy: 2 percent, per ASTM E77.

5. Calibration: Degrees F. %
Thermometers - Adjustable Angle: Red- or blue-appearing non-toxic liquid in gla T 1;

positive locking device; adjustable 360 degrees in horizontal plane, 180 degre&sg

plane.
1. Size: 7 inch scale.
2. Window: Clear glass or Lexan.

3. Stem: 3/4 inch NPT brass.

lens front tube, cast aluminum case with enamel finish, cast aluminum adjusta%

2.05 DIAL THERMOMETERS

A.

4. Accuracy: 2 percent, per ASTM E77. 2
5.  Calibration: Degrees F. 0
Manufacturers:

1.  Dwyer Instruments, Inc: www.dwyer-inst.com.

2.  Omega Engineering, Inc: www.omega.conf.
3.  Weksler Glass Thermometer Corp: Wekslgrglass.com.

Thermometers - Fixed Mounting: Dial ty
silicone fluid damping, white with black marki

stainless steel stem.
1. Size: 2-1/2 inch diameter dial.
2. Lens: ClearglassorLe

3. Accuracy: 1 percent.

4. Calibration: Degre.
Thermometer: ASTM E%étainlless steel case, adjustable angle with front recalibration,

bimetallic helix actuated withsilicone fluid damping, white with black markings and black pointer
hermetically seal 4" tainless steel stem.
1. Size: 3j :
2. Lens: ass or Lexan.
3. Acgfliragy®
4. Calibfation: Degrees F.
T ometers: Dial type vapor or liquid actuated; ASTM E1; stainless steel case, with brass or
oppenbulb, copper or bronze braided capillary, white with black markings and black pointer,
lens.
Size: 2-1/2 inch diameter dial.
2. Lens: Clear glass or Lexan.
3. Length of Capillary: Minimum 5 feet.
4. Accuracy: 2 percent.
5. Calibration: Degrees F.

llic actuated; ASTM E1; stainless steel case,
gs and black pointer, hermetically sealed lens,

2.06 THERMOMETER SUPPORTS

A.

B.

Socket: Brass separable sockets for thermometer stems with or without extensions as
required, and with cap and chain.

Flange: 3 inch outside diameter reversible flange, designed to fasten to sheet metal air ducts,
with brass perforated stem.

METERS AND GAGES FOR
HVAC PIPING



Seaford School District METERS AND GAGES FOR HVAC PIPING
Fred Douglas ES Chiller 230519
StudioJAED Project No. 14026 October 30, 2014
Bid Documents

2.07 TEST PLUGS

A. TestPlug: 1/4 inch or 1/2 inch brass or stainless steel fitting and cap for receiving 1/8 inch
outside diameter pressure or temperature probe with Nordel core for temperatures up to 350
degrees F.

B. TestKit: Carrying case, internally padded and fitted containing one 2-1/2 inch diameter
pressure gages, one gage adapters with 1/8 inch probes, two 1 inch dial thermometers%

2.08 STATIC PRESSURE GAGES
A. Manufacturers:
1. Dwyer Instruments, Inc: www.dwyer-inst.com. %

2. Omega Engineering, Inc: www.omega.com.
3.  Weksler Glass Thermometer Corp: www.wekslerglass.com.

B. 2-1/2 inch diameter dial in metal case, diaphragm actuated, black fig 4@ on White background,
front recalibration adjustment, 2 percent of full scale accuracy.

C. Inclined manometer, red liquid on white background with bla %(ront recalibration
adjustment, 3 percent of full scale accuracy.

D. Accessories: Static pressure tips with compression fittj khead mounting, 1/4 inch
diameter tubing. Q

PART 3 EXECUTION
3.01 INSTALLATION Q
A. Install in accordance with manufacturer's j ions.

B. Install positive displacement meters witN ing valves on inlet and outlet to AWWA M6.
Provide full line size valved bypass obe valve for liquid service meters.

C. Provide one pressure gage per puf stalling taps before strainers and on suction and

discharge of pump. Pipe to ga ~Q
D. &g 5

dampers. Provide gage cock to isolate each gage.
systems. Extend nipples and siphons to allow clearance

Install pressure gages wit
Provide siphon on gage
from insulation.

E. Install thermome iping systems in sockets in short couplings. Enlarge pipes smaller
than 2-1/2 inc tallation of thermometer sockets. Ensure sockets allow clearance from
insulation.

F. Install th s in air duct systems on flanges.

G. Install therpometer sockets adjacent to controls systems thermostat, transmitter, or sensor
sogkets. Refer to Section 23 09 43. Where thermometers are provided on local panels, duct or

pipe Mounted thermometers are provided on local panels, duct or pipe mounted thermometers
ot required.

ogate duct mounted thermometers minimum 10 feet downstream of mixing dampers, coils, or
other devices causing air turbulence.

Coil and conceal excess capillary on remote element instruments.

J.  Provide instruments with scale ranges selected according to service with largest appropriate
scale.

K. Install gages and thermometers in locations where they are easily read from normal operating
level. Install vertical to 45 degrees off vertical.

L. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to zero.

M. Locate test plugs adjacent thermometers and thermometer sockets, adjacent to pressure gages
and pressure gage taps, adjacent to control device sockets or where indicated.

METERS AND GAGES FOR
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3.02 SCHEDULE

A.

@ Supply fan discharge.
. Building static.

Pressure Gages, Location:

1. Pumps.

Expansion tanks.
Pressure tanks.
Standpipe, highest points.

Standpipe and sprinkler water supply connection. %
Sprinkler system.
. Pressure reducing valves.

. Backflow preventers. %

Pressure Gage Tappings, Location:
. Control valves 3/4 inch & larger - inlets and outlets.
Major coils - inlets and outlets.
Heat exchangers - inlets and outlets.
Chiller - inlets and outlets. Q~
Boiler - inlets and outlets.
tem Type Thermometers, Location and Scale Range;
. Headers to central equipment.
Coil banks - inlets and outlets.
Heat exchangers - inlets and outlets.
Boilers - inlets and outlets.
Chiller - inlets and outlets.
Water zone supply and return.

After major coils.
Domestic hot water supply an ulation.

hermometer Sockets, Locati

2
3
4
5
6
7
8
1

2

3

4

5.

S

1

2

3

4

5

6

7

8

T

1 Control valves 1 inch &Yar nlets and outlets.
2 N S

3

4

D

. Reheat coils - inlet .
. Cabinet heaters - i d outlets.
. Unit heaters —jnlets and outlets.

ial Thermomete@&ﬂon and Scale Range:
ERV O

1.

2. ERV r.

3. E haust air.

4, R pply air.

S Pressure and Filter Gages, Location and Scale Range:

ilt up filter banks.
Unitary filter sections.

END OF SECTION
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SECTION 23 05 48
VIBRATION AND SEISMIC CON. FOR EQUIPMENT
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Equipment support bases.

B. Vibration isolators. %
C. Inertia bases. @
D. Vibration isolators. %

E. Seismic restraints.
1.02 RELATED REQUIREMENTS O
A. Section 03 30 00 - Cast-in-Place Concrete. Q
1.03 SUBMITTALS
A. Product Data: Provide schedule of vibration isolator type with ion and load on each.
B. Shop Drawings: Indicate inertia bases and locate vibrati lators, with static and dynamic

load on each. Indicate seismic control measures.

C. Manufacturer's Instructions: Indicate installation instructigns with special procedures and
setting dimensions. 6

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. lIsolation Technology, Inc: www.isol N om
B. Kinetics Noise Control, Inc: i
C. Mason Industries: www.maso @

2.02 PERFORMANCE REQUIR@
rs

A. General:
1. All vibration isgtators, Bése frames and inertia bases to conform to all uniform deflection
and stability ents under all operating loads.
2.  Steel sprine function without undue stress or overloading.
2.03 EQUIPMENT RT BASES
2.04 VIBRATIO ATORS
2.05 INERT AS

A. ncrete Inertia Bases:
Construction: Structural steel channel perimeter frame, with gusseted brackets and
anchor bolts, reinforcing; concrete filled.
Mass: Minimum of 1.5 times weight of isolated equipment.
3. Connecting Point: Reinforced to connect isolators and snubbers to base.
4. Concrete: Minimum 3000 psi concrete.

2.06 VIBRATION ISOLATORS

A. Open Spring Isolators:

1. Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflection. Color code springs for load
carrying capacity.

2. Spring Mounts: Provide with leveling devices, minimum 0.25 inch thick neoprene sound
pads, and zinc chromate plated hardware.

VIBRATION AND SEISMIC CON.
FOR EQUIPMENT
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F.

3.

4.

Sound Pads: Size for minimum deflection of 0.05 inch; meet requirements for neoprene
pad isolators.

For Exterior and Humid Areas: Hot dipped galvanized housings and neoprene coated
springs.

Restrained Open Spring Isolators:

1.

deflection between 0.3 and 0.6 of maximum deflection. Color code springs for |
carrying capacity.
Spring Mounts: Provide with leveling devices, minimum 0.25 inch thick ne; sgund

Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with %J

pads, and zinc chromate plated hardware.
Sound Pads: Size for minimum deflection of 0.05 inch; meet require oyheoprene
pad isolators.

Restraint: Provide heavy mounting frame and limit stops.

For Exterior and Humid Areas: Hot dipped galvanized housin
springs.

neoprene coated

Closed Spring Isolators:

1.

2.

Restrained Closed Spring Isolato

4.

Type : Closed spring mount with top and bottom houging Separated with neoprene rubber

stabilizers.
Springs: Minimum horizontal stiffness equal to Q‘cent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflectign. Color code springs for load
carrying capacity.

Housings: Incorporate neoprene isolati eting requirements for neoprene pad
isolators, and neoprene side stabiliz nimum 0.25 inch clearance.

For Exterior and Humid Areas: Ho&e alvanized housings and neoprene coated

springs. C

Type : Closed spring m p and bottom housing separated with neoprene rubber
stabilizers.

Springs: Minimum b6 'N tiffness equal to 75 percent vertical stiffness, with working
deflection between .6 of maximum deflection. Color code springs for load
carrying capacity.

porate neoprene isolation pad meeting requirements for neoprene pad

coprene side stabilizers with minimum 0.25 inch clearance and limit stops.
umid Areas: Hot dipped galvanized housings and neoprene coated

isolators

Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
flection between 0.3 and 0.6 of maximum deflection. Color code springs for load

carrying capacity.

Housings: Incorporate neoprene isolation pad meeting requirements for neoprene pad

isolators.

Misalignment: Capable of 20 degree hanger rod misalignment.

For Exterior and Humid Areas: Hot dipped galvanized housings and neoprene coated

springs.

Neoprene Pad Isolators:

1.

Rubber or neoprene waffle pads.

a. Hardness: 30 durometer.

b. Thickness: Minimum 1/2 inch.

¢c. Maximum Loading: 50 psi.

d. Rib Height: Maximum 0.7 times width.

VIBRATION AND SEISMIC CON.
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2. Configuration: Single layer.
3. Configuration: 1/2 inch thick waffle pads bonded each side of 1/4 inch thick steel plate.

Rubber Mount or Hanger: Molded rubber designed for 0.4 inch deflection with threaded insert.
Glass Fiber Pads: Neoprene jacketed pre-compressed molded glass fiber.

Seismic Snubbers:

1.  Type: Non-directional and double acting unit consisting of interlocking steel memge
restrained by neoprene elements.

2. Elements: Replaceable neoprene, minimum of 0.75 inch thick with minimu nch air
gap.

3. Capacity: 4 times load assigned to mount groupings at 0.4 inch deflection®

4. Attachment Points and Fasteners: Capable of withstanding 3 times capacity of
seismic snubber.

Roof Mounting Curb: 14 inches high with rigid steel lower section ¢ ing adjustable spring

pockets with restrained spring isolators, steel upper section to s oftop equipment, and

continuous elastomeric membrane extending from upper sectio nterflashing over

roofing. Provide acoustical package consisting of interior perimetégangles and cross members

PART 3 EXECUTION
3.01 INSTALLATION - GENERAL

A
B.

to support up to two layers of gypsum board. 2

3. Adjust equipment level.
On closed spring isolators, adj

conditions. \s
Prior to making piping c@ to equipment with operating weights substantially different

Install in accordance with manufacturer's instrugtiofis

Bases:

1.  Set steel bases for one inch clear etween housekeeping pad and base.

2.  Set concrete inertia bases forQ clearance between housekeeping pad and base.
stabilizers are clear under normal operating

from installed weights, b equipment with temporary shims to final height. When full load

is applied, adjust i ors td"load to allow shim removal.
Provide pairs of h limit springs on fans with more than 6.0 inches WC static pressure,

and on hang ed, horizontally mounted axial fans.

Provide sgfs bbers for all equipment, piping, and ductwork mounted on isolators. Each
inertia b hall have minimum of four seismic snubbers located close to isolators. Snub
equipmentWdesignated for post-disaster use to 0.05 inch maximum clearance. Other snubbers
s&/e clearance between 0.15 inch and 0.25 inch.

U

gers as follows:

G.o piping connections to equipment mounted on isolators using isolators or resilient

* Up to 4 Inches Pipe Size: First three points of support.
. 5to 8 Inches Pipe Size: First four points of support.
3. 10inches Pipe Size and Over: First six points of support.
4. Select three hangers closest to vibration source for minimum 1.0 inch static deflection or
static deflection of isolated equipment. Select remaining isolators for minimum 1.0 inch
static deflection or 1/2 static deflection of isolated equipment.

3.02 FIELD QUALITY CONTROL

A.

Inspect isolated equipment after installation and submit report. Include static deflections.

VIBRATION AND SEISMIC CON.
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3.03 SCHEDULE

A.

VIBRATION AND SEISMIC CON. FOR EQUIPMENT

Pipe Isolation Schedule.
Isolate 120 diameters from equipment.

©CONDDOPRWN =

10.
11.

Equipment Isolation Schedule.

1.

&

O

1 Inch Pipe Size:
2 Inch Pipe Size:
3 Inch Pipe Size:
4 Inch Pipe Size:
6 Inch Pipe Size:
8 Inch Pipe Size:
10 Inch Pipe Size: Isolate 54 diameters from equipment.
12 Inch Pipe Size: Isolate 50 diameters from equipment.
16 Inch Pipe Size: Isolate 45 diameters from equipment.
24 Inch Pipe Size: Isolate 38 diameters from equipment.

Isolate 90 diameters from equipment.
Isolate 80 diameters from equipment.
Isolate 75 diameters from equipment.
Isolate 60 diameters from equipment.
Isolate 60 diameters from equipment.

Over 24 Inch Pipe Size: As indicated.

Pumps.

N4

<
\%C?

&

X

END OF SECTION 02

230548
October 30, 2014
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Nameplates.

B. Tags. %
C. Stencils. @
D. Pipe Markers. %

1.02 RELATED REQUIREMENTS
A. Section 09 90 00 - Painting and Coating: Identification painting. O
1.03 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; rican Society of

Mechanical Engineers.
1.04 SUBMITTALS
A. List: Submit list of wording, symbols, letter size, and o g for mechanical identification.

B. Chartand Schedule: Submit valve chart and schedule, iRgluding valve tag number, location,
function, and valve manufacturer's name and modelhumber.

Product Data: Provide manufacturers catalo e for each product required.
Samples: Submit two labels or tags 1/2 size.
Manufacturer's Installation Instructig x e special procedures, and installation.

. Project Record Documents: Re | locations of tagged valves.
PART 2 PRODUCTS

2.01 MANUFACTURERS \
A. Brady Corporation: \w@corp.com.
B. Champion Americ : .Champion-America.com.
C. Seton Identific '%ets: www.seton.com/aec.
2.02 NAMEPLATES
A. Descrip?L ated three-layer plastic with engraved letters.

1. etteéf Color: White.
2. A& Letter Height: 1/2 inch.
ckground Color: Black.

stic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
ackground color. Tag size minimum 1-1/2 inch diameter.

nmoo

203 T

Metal Tags: Aluminum with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

C. Valve Tag Chart: Typewritten letter size list in anodized aluminum frame.
2.04 STENCILS

A. Stencils: With clean cut symbols and letters of following size:
1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe: 8 inch long color field, 1/2 inch
high letters.

IDENTIFICATION FOR HVAC
PIPING AND EQUIPMENT
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2.  1-1/2 to 2 inch Outside Diameter of Insulation or Pipe: 8 inch long color field, 3/4 inch high
letters.

3. 2-1/2to 6 inch Outside Diameter of Insulation or Pipe: 12 inch long color field, 1-1/4 inch
high letters.

4. 8to 10 inch Outside Diameter of Insulation or Pipe: 24 inch long color field, 2-1/2 inch
high letters.

5. Over 10 inch Outside Diameter of Insulation or Pipe: 32 inch long color field, 3-1/Zi
high letters.

6. Ductwork and Equipment: 2-1/2 inch high letters.

B. Stencil Paint: As specified in Section 09 90 00, semi-gloss enamel, colors cor@ o0 ASME

A13.1.
2.05 PIPE MARKERS O

A. Color: Conform to ASME A13.1.

B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid pl preformed to fit around
pipe or pipe covering; minimum information indicating flow dir, w and identification of
fluid being conveyed. D

C. Plastic Tape Pipe Markers: Flexible, vinyl film tape WQ sensitive adhesive backing

and printed markings.

D. Underground Plastic Pipe Markers: Bright color ontin@iously printed plastic ribbon tape,
minimum 6 inches wide by 4 mil thick, manufacgur r direct burial service.

2.06 CEILING TACKS
A. Description: Steel with 3/4 inch diamet& r coded head.

B. Color code as follows:
1.  HVAC Equipment: Yellow.
2.  Fire Dampers and Smokeg peYS: Red.

D
3. Heating/Cooling Valve

PART 3 EXECUTION
3.01 PREPARATION
A. Degrease and cl ces to receive adhesive for identification materials.

B. Prepare surf@ cordance with Section 09 90 00 for stencil painting.

3.02 INSTALLATI
A. Installn lates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
suffi€ient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. InstalNtags with corrosion resistant chain.
C. @ y stencil painting in accordance with Section 09 90 00.
asfall plastic pipe markers in accordance with manufacturer's instructions.

nstall plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

F. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above
buried pipe.

G. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices
with plastic nameplates. Small devices, such as in-line pumps, may be identified with tags.

H. Identify control panels and major control components outside panels with plastic nameplates.
I.  Identify thermostats relating to terminal boxes or valves with nameplates.

IDENTIFICATION FOR HVAC
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zZ - X<

Identify valves in main and branch piping with tags.
Identify air terminal units and radiator valves with numbered tags.
Tag automatic controls, instruments, and relays. Key to control schematic.

Identify piping, concealed or exposed, with plastic pipe markers, plastic tape pipe markers or
stencilled painting. Use tags on piping 3/4 inch diameter and smaller. Identify service,
direction, and pressure. Install in clear view and align with axis of piping. Locate identi%v
not to exceed 20 feet on straight runs including risers and drops, adjacent to each yélv

Tee, at each side of penetration of structure or enclosure, and at each obstruction.

Identify ductwork with plastic nameplates or stencilled painting. Identify with a [IAg unit
identification number and area served. Locate identification at air handlin i ch side of
penetration of structure or enclosure, and at each obstruction.

Locate ceiling tacks to locate valves, units, or dampers above Iay-ian gs. Locate in

corner of panel closest to equipment.
END OF SECTION §~
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Testing, adjustment, and balancing of air systems.
B. Testing, adjustment, and balancing of hydronic and refrigerating systems. %
C. Measurement of final operating condition of HVAC systems. @
D. Sound measurement of equipment operating conditions. %

E. Vibration measurement of equipment operating conditions.
1.02 RELATED REQUIREMENTS
A. Section 23 08 00 - Commissioning of HVAC. Q

1.03 REFERENCE STANDARDS
A. AABC MN-1 - AABC National Standards for Total System Bal ssociated Air Balance

Council.

B. ASHRAE Std 111 - Practices for Measurement, Testi justing and Balancing of Building
Heating, Ventilation, Air-Conditioning, and Refrigeration'@ystems; American Society of Heating,

Refrigerating and Air-Conditioning Engineers, Ing”.
C. NEBB (TAB) - Procedural Standards for Testi djusting Balancing of Environmental Systems;

National Environmental Balancing Burea

D. SMACNA (TAB) - HVAC Systems Testi\
Conditioning Contractors' National

1.04 SUBMITTALS
A. Qualifications: Submit nam ing and balancing agency and TAB supervisor for
approval within 30 days a arg’of Contract.

justing, and Balancing; Sheet Metal and Air

B. TAB Plan: Submit a wri n'indicating the testing, adjusting, and balancing standard to be
followed and the spggific a ach for each system and component.
1.  Submitto A .
2. Submitt mmissioning Authority, Construction Manager, and HVAC controls
contrac
3.  Submit eks prior to starting the testing, adjusting, and balancing work.
4. Inc certification that the plan developer has reviewed the contract documents, the
quipment and systems, and the control system with the Architect and other installers to
ﬁficiently understand the design intent for each system.

Inelude at least the following in the plan:

O a. Preface: An explanation of the intended use of the control system.

b. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

c. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

d. Identification and types of measurement instruments to be used and their most recent
calibration date.

e. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

f.  Final test report forms to be used.

g. Detailed step-by-step procedures for TAB work for each system and issue, including:
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1)  Terminal flow calibration (for each terminal type).
2) Diffuser proportioning.

3) Branch/submain proportioning.

4) Total flow calculations.

5) Rechecking.

6) Diversity issues.
h. Expected problems and solutions, etc. %
i.  Criteria for using air flow straighteners or relocating flow stations and sengbrs .
j-  Details of how TOTAL flow will be determined; for example:
1)  Air: Sum of terminal flows via control system calibrated readin% ood
readings of all terminals, supply (SA) and return air (RA) pitg
flow stations.
2) Water: Pump curves, circuit setter, flow station, ultrasgni

k. Specific procedures that will ensure that both air and wate
lowest possible pressures and methods to verify this.

© are operating at the

I.  Confirmation of understanding of the outside air vent iteria under all
conditions.
m. Method of verifying and setting minimum outsj ir flow rate will be verified and set

and for what level (total building, zone, etc.
n. Method of checking building static and exhausffan and/or relief damper capacity.

0. Proposed selection points for sound reménts and sound measurement
methods. r@

p. Methods for making coil or other sy nt capacity measurements, if specified.

g. Time schedule for TAB work in phases (by floor, etc.).

r.  Description of TAB work fo x be built out later, if any.

s. Time schedule for deferred or Seasonal TAB work, if specified.

t.  False loading of systep amplete TAB work, if specified.

u. Exhaust fan balanci @ apacity verifications, including any required room
pressure differenti

V.

w. Procedures for chnician logs of discrepancies, deficient or uncompleted work

Interstitial cav@e tial pressure measurements and calculations, if specified.
by othe@a interpretation requests and lists of completed tests (scope and

freque

X. Prog€du for formal progress reports, including scope and frequency.
y. r tes for formal deficiency reports, including scope, frequency and distribution.

C. Field Lo@s:#Submit at least once a week to Commissioning Authority and Construction

Manager
D. C&System Coordination Reports: Communicate in writing to the controls installer all
8ipointand parameter changes made or problems and discrepancies identified during TAB

ffect, or could affect, the control system setup and operation.
N\, Progress Reports.

Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, and

balancing of systems and equipment to achieve specified performance.

1.  Submit to the HVAC controls contractor within two weeks after completion of testing,
adjusting, and balancing.

2. Revise TAB plan to reflect actual procedures and submit as part of final report.

3. Submit draft copies of report for review prior to final acceptance of Project. Provide final
copies for Architect and for inclusion in operating and maintenance manuals.

4. Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page
and indexing tabs, with cover identification at front and side. Include set of reduced
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drawings with air outlets and equipment identified to correspond with data sheets, and
indicating thermostat locations.

5. Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

6. Form of Test Reports: Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

7. Units of Measure: Report data in I-P (inch-pound) units only.

8. Include the following on the title page of each report:

. Name of Testing, Adjusting, and Balancing Agency.

Address of Testing, Adjusting, and Balancing Agency.

Telephone number of Testing, Adjusting, and Balancing Agency.

Project name.

Project location.

Project Architect.

Project Engineer.

Project Contractor. Q~

Project altitude.

TS@ 00T

j-  Report date.

G. Project Record Documents: Record actual locations measuring stations and balancing
valves and rough setting.

1.05 QUALITY ASSURANCE (MOVED TO PART 3)
1.06 PRE-BALANCING MEETING (MOVED TO PAR
1.07 SEQUENCING AND SCHEDULING (MOV T3)

1.08 WARRANTY (MOVED TO PART 3)
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION Q
3.01 GENERAL REQUIREMENTS \
A. Perform total system bala @ accordance with one of the following:
1.  AABC MN-1 C National Standards for Total System Balance.
2. ASHRAE S =Practices for Measurement, Testing, Adjusting and Balancing of
BuildinggAeating, Ventilation, Air-Conditioning, and Refrigeration Systems.
NEBB F & ral Standards for Testing Adjusting Balancing of Environmental Systems.
SMACNARYVAC Systems Testing, Adjusting, and Balancing.
. aintain at least one copy of the standard to be used at project site at all times.
& Wi

o s w

B. B ork after completion of systems to be tested, adjusted, or balanced and complete work

ubstantial Completion of the project.

.@re HVAC systems and/or components interface with life safety systems, including fire and
ke detection, alarm, and control, coordinate scheduling and testing and inspection
rocedures with the authorities having jurisdiction.

TAB Agency Qualifications:

1.  Company specializing in the testing, adjusting, and balancing of systems specified in this
section.

2. Having minimum of three years documented experience.

3.  Certified by one of the following:
a. AABC, Associated Air Balance Council: www.aabchg.com; upon completion submit

AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau: www.nebb.org.
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c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy
Management Institute: www.tabbcertified.org.

E. TAB Supervisor and Technician Qualifications: Certified by same organization as TAB agency.

F. TAB Supervisor Qualifications: Professional Engineer licensed in the State in which the Project
is located.

3.02 EXAMINATION

A. Verify that systems are complete and operable before commencing work. Ensure@%g

conditions:

Systems are started and operating in a safe and normal condition.

Temperature control systems are installed complete and operable.

Proper thermal overload protection is in place for electrical equipme

Final filters are clean and in place. If required, install temporary, ddition to final
filters.

5.  Duct systems are clean of debris.

6. Fans are rotating correctly.

7. Fire and volume dampers are in place and open.
8

9

Air coil fins are cleaned and combed.
Access doors are closed and duct end caps are ch.

PN =

10. Air outlets are installed and connected.

11. Duct system leakage is minimized.

12. Hydronic systems are flushed, filled, an t
13. Pumps are rotating correctly.

14. Proper strainer baskets are clean
15. Service and balance valves areope

B. Submit field reports. Report defect % eficiencies that will or could prevent proper system
balance.

C. Beginning of work means ac& of existing conditions.
3.03 PREPARATION

A. Hold a pre-balancingsmee at least one week prior to starting TAB work.
1.  Require att by all installers whose work will be tested, adjusted, or balanced.

B. Provide inst quired for testing, adjusting, and balancing operations. Make instruments

available t ect to facilitate spot checks during testing.
C. Provided@dditional balancing devices as required.

3.04 ADJUSTMENTNTOLERANCES
A. A dling Systems: Adjust to within plus or minus 10 percent of design for supply systems

Q plus or minus 10 percent of design for return and exhaust systems.

Dutlets and Inlets: Adjust total to within plus 10 percent and minus 10 percent of design to
space. Adjust outlets and inlets in space to within plus or minus 10 percent of design.

Hydronic Systems: Adjust to within plus or minus 10 percent of design.
3.05 RECORDING AND ADJUSTING
A. Field Logs: Maintain written logs including:
1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.

3.  Contract interpretation requests.
4. Lists of completed tests.

B. Ensure recorded data represents actual measured or observed conditions.
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C.

G.

H

Permanently mark settings of valves, dampers, and other adjustment devices allowing settings
to be restored. Set and lock memory stops.

Mark on the drawings the locations where traverse and other critical measurements were taken
and cross reference the location in the final report.

After adjustment, take measurements to verify balance has not been disrupted or that su
disruption has been rectified.

Leave systems in proper working order, replacing belt guards, closing access doorsf closi
doors to electrical switch boxes, and restoring thermostats to specified settings.

At final inspection, recheck random selections of data recorded in report. Re ts or

areas as selected and witnessed by the Owner.
Check and adjust systems approximately six months after final accept submit report.

3.06 WATER SYSTEM PROCEDURE

A
B.

F.

A.

3.07 SCOPE \
Test, adjust, and balan [ldwing:

Adjust water systems to provide required or design quantities.

Use calibrated Venturi tubes, orifices, or other metered fitting ressure gauges to

determine flow rates for system balance. Where flow metéging ces are not installed, base

flow balance on temperature difference across variouQ: fer elements in the system.
rem

Adjust systems to provide specified pressure drops an
prior to thermal testing. Perform balancing by u
conjunction with air balancing. WQ

Effect system balance with automatic control

ws through heat transfer elements
t of temperature differential in

ully open to heat transfer elements.
Effect adjustment of water distribution sx s by means of balancing cocks, valves, and

fittings. Do not use service or shut- r balancing unless indexed for balance point.
Where available pump capacity is le total flow requirements or individual system parts,

full flow in one part may be sin emporary restriction of flow to other parts.

1.  HVAC Pumps
2. Air Cooled &* Chillers

3.08 MINIMUM DATA J@-BE,REPORTED

A

C.

Electric M
1. Mafufactl
2. odel/Frame
3. A HP/B
ase, voltage, amperage; nameplate, actual, no load
RPM

Service factor
7.  Starter size, rating, heater elements
8. Sheave Make/Size/Bore

V-Belt Drives:

Identification/location

Required driven RPM

Driven sheave, diameter and RPM

Belt, size and quantity

Motor sheave diameter and RPM

Center to center distance, maximum, minimum, and actual

Pumps:

ok wN =
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1. Identification/number

2. Manufacturer

3. Size/model

4. Impeller

5. Service

6. Design flow rate, pressure drop, BHP

7. Actual flow rate, pressure drop, BHP %

8. Discharge pressure

9.  Suction pressure

10. Total operating head pressure

11. Shut off, discharge and suction pressures

12. Shut off, total head pressure O
D. Chillers:

1.  Identification/number

2. Manufacturer

3. Capacity

4. Model number

5.  Serial number

6. Evaporator entering water temperature, design a@tual

7. Evaporator leaving water temperature, design,and agtual

8.  Evaporator pressure drop, design and actyal

9. Evaporator water flow rate, design and actual

10. Condenser entering water temperat ign and actual

11. Condenser pressure drop, design tual

12. Condenser water flow rate, de@' tual
E. Sound Level Reports:

1. Location

2. Octave bands - equipm&

3. Octave bands - eq n

END OF SECTION

&

O
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SECTION 23 07 19
HVAC PIPING INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
B. Jackets and accessories. %
1.02 RELATED REQUIREMENTS @

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions. %

B. Section 07 84 00 - Firestopping.

C. Section 09 90 00 - Painting and Coating: Painting insulation jacket. O

D. Section 22 10 05 - Plumbing Piping: Placement of hangers and haQ\serts.

E. Section 23 21 13 - Hydronic Piping: Placement of hangers and @; er thserts.

F. Section 23 23 00 - Refrigerant Piping: Placement of inserts.

1.03 REFERENCE STANDARDS

A. ASTM A666 - Standard Specification for Annealed orQWorked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar.

B. ASTM B209 - Standard Specification for AIumir@i Aluminum-Alloy Sheet and Plate.

C. ASTM B209M - Standard Specification for Alufgj and Aluminum-Alloy Sheet and Plate
[Metric].

D. ASTM C177 - Standard Test Methodsf® 2ady-State Heat Flux Measurements and Thermal
Transmission Properties by Means uarded Hot Plate Apparatus.

E. ASTM C195 - Standard Speci ' ineral Fiber Thermal Insulating Cement.

F. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and
Finishing Cement.

G. ASTM C518 - Standard@ethod for Steady-State Thermal Transmission Properties by
Means of the Hea Jg Meter Apparatus.

H. ASTM C533 - Stantard Specification for Calcium Silicate Block and Pipe Thermal Insulation.

.  ASTM C534 Standard Specification for Preformed Flexible Elastomeric Cellular
Thermaldhs in Sheet and Tubular Form.

J. ASTMC - Standard Specification for Mineral Fiber Pipe Insulation.

K. C552 - Standard Specification for Cellular Glass Thermal Insulation.

M C585 - Standard Practice for Inner and Outer Diameters of Rigid Thermal Insulation for

L. @M 578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation.
0

minal Sizes of Pipe and Tubing (NPS System).

ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular Polyisocyanurate
Thermal Insulation.

ASTM C610 - Standard Specification for Molded Expanded Perlite Block and Pipe Thermal
Insulation.

ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel.

ASTM D1056 - Standard Specification for Flexible Cellular Materials--Sponge or Expanded
Rubber.
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ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics.

ASTM EB84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials.

NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;

cHoaA

National Fire Protection Association.
V. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; %
Underwriters Laboratories Inc.. @

thickness for each service, and locations.

1.04 SUBMITTALS
A. Product Data: Provide product description, thermal characteristics, list of als and
B. Manufacturer's Instructions: Indicate installation procedures that enQa

able
workmanship and installation standards will be achieved.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in ma

nufa the Products specified in
this section with not less than three years of documente; erighce.

B. Applicator Qualifications: Company specializing in p
section with minimum three years of experience.

ing the type of work specified in this

1.06 DELIVERY, STORAGE, AND HANDLING Q
A. Accept materials on site, labeled with manufa :s’Identification, product density, and
thickness.

1.07 FIELD CONDITIONS \
A. Maintain ambient conditions requir(@anufacturers of each product.

B. Maintain temperature before, @ and after installation for minimum of 24 hours.

PART 2 PRODUCTS \
2.01 REQUIREMENTS FOR AL CTS OF THIS SECTION

A. Surface Burning C cteristics: Flame spread/Smoke developed index of 25/50, maximum,
when tested in a with ASTM E84, NFPA 255, or UL 723.

2.02 GLASS FIBER

A. Manufactyfe
1. Kn sulation: www.knaufusa.com.
2. gJohnsNManville Corporation: www.jm.com.
3: wens Corning Corp: www.owenscorning.com.
ainTeed Corporation: www.certainteed.com.
. ation: ASTM C547 and ASTM C795; rigid molded, noncombustible.
. 'K'value: ASTM C177, 0.24 at 75 degrees F.
Maximum service temperature: 850 degrees F.
3. Maximum moisture absorption: 0.2 percent by volume.
C. Insulation: ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to
jacket.
1. 'K'value: ASTM C177, 0.24 at 75 degrees F.

2. Maximum service temperature: 650 degrees F.
3. Maximum moisture absorption: 0.2 percent by volume.
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D. Vapor Barrier Jacket: White kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02
perm-inches.

E. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

F. Vapor Barrier Lap Adhesive:
1.  Compatible with insulation.

G. Insulating Cement/Mastic: %
1.  ASTM C195; hydraulic setting on mineral wool.
H. Fibrous Glass Fabric: %
1.  Cloth: Untreated; 9 oz/sq yd weight.
2. Blanket: 1.0 Ib/cu ft density.
3. Weave: 5x5.
I.  Indoor Vapor Barrier Finish:
1. Cloth: Untreated; 9 oz/sq yd weight.
2. Vinyl emulsion type acrylic, compatible with insulation, b

J.  Outdoor Vapor Barrier Mastic:
1. Vinyl emulsion type acrylic or mastic, compatibl

K. Outdoor Breather Mastic:
1. Vinyl emulsion type acrylic or mastic, compatibjgwith insulation, black color.

L. Insulating Cement:
1. ASTM C449/C449M.
2.03 CELLULAR GLASS \
A. Manufacturers:
1.  Pittsburgh Corning Corpag \ .foamglasinsulation.com.
2.  Substitutions: See Sea& 00 - Product Requirements.

B. Insulation: ASTM C552 w,o
1. 'K'value: 0.37 at 10 *@ rees F.

2. Service Tem ture:Wp to 900 degrees F.
3. Water Vap bility: 0.005 perm inch.
4.  Water : 0.2 percent by volume, maximum.

2.04 EXPANDED P, ENE
A. InsulationgASTM C578; rigid closed cell.

1. #K'valbe: 0.23 at 75 degrees F.
2: aximum service temperature: 165 degrees F.
Ximum water vapor permeance: 5.0 perms
2.05 @ DED PERLITE

Manufacturers:
1. Schundler Company: www.schundler.com.
B. Insulation: ASTM C610, molded.

1. Maximum service temperature: 1200 degrees F.
2. Maximum water vapor transmission: 0.1 perm.

2.06 HYDROUS CALCIUM SILICATE

A. Manufacturers:
1. Johns Manville Corporation: www.jm.com.
2.  Substitutions: See Section 01 60 00 - Product Requirements.

insUlation, black color.
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B. Insulation: ASTM C533 and ASTM C795; rigid molded, asbestos free, gold color.
1.  'K'value: ASTM C177 and C518; 0.40 at 300 degrees F, when tested in accordance with
ASTM C177 or ASTM C518.
2. Maximum service temperature: 1200 degrees F.
3. Density: 15 Ib/cu ft.

C. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers. %

D. Insulating Cement:
1.  ASTM C449/C449M.
2.07 POLYISOCYANURATE CELLULAR PLASTIC %
A. Insulation Material: ASTM C591, rigid molded modified polyisocyanurate stic.

1.  Dimension: Comply with requirements of ASTM C585.

2 'K' value: 0.18 at 75 degrees F, when tested in accordance wi 18.
3.  Minimum Service Temperature: -70 degrees F.

4. Maximum Service Temperature: 300 degrees F.
5

Water Absorption: 0.5 percent by volume, maximum, wi! Qsted in accordance with
ASTM D2842..

6. Moisture Vapor Transmission: 4.0 perm in.
7. Connection: Waterproof vapor barrier adhesive.

2.08 POLYETHYLENE
A. Manufacturers:
1. Armacell International: www.armac 0

2. Substitutions: See Section 01 60 xro ct Requirements.

B. Insulation: Flexible closed-cell polyg ubing, slit lengthwise for installation, complying
with applicable requirements of AS % )56.

1 'K' value: ASTM C177; 025 a degrees F.
2. Maximum Service Te ature! 200 degrees F.
3. Density: 2 Ib/cu ft.
4.  Maximum Moistur tion: 1.0 percent by volume.
5 Moisture Vap ermeability: 0.05 perm inch, when tested in accordance with ASTM
E96/E96M.
6. Connectigns ntact adhesive.
2.09 FLEXIBLE EL RIC CELLULAR INSULATION
A. Manufa

1. rmaegll International: www.armacell.com.
2 ubstitutions: See Section 01 60 00 - Product Requirements.
B. lati®n: Preformed flexible elastomeric cellular rubber insulation complying with ASTM C534
e 3; use molded tubular material wherever possible.
Minimum Service Temperature: -40 degrees F.

2. Maximum Service Temperature: 220 degrees F.
3. Connection: Waterproof vapor barrier adhesive.

C. Elastomeric Foam Adhesive: Air dried, contact adhesive, compatible with insulation.
2.10 JACKETS

A. PVC Plastic.
1. Manufacturers:
a. Johns Manville Corporation: www.jm.com.
b. Substitutions: See Section 01 60 00 - Product Requirements.
2. Jacket: One piece molded type fitting covers and sheet material, off-white color.
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a.
b.
c.

d.

e

Minimum Service Temperature: 0 degrees F.

Maximum Service Temperature: 150 degrees F.

Moisture Vapor Permeability: 0.002 perm inch, maximum, when tested in accordance
with ASTM E96/E96M.

Thickness: 10 mil.

Connections: Brush on welding adhesive.

3. Covering Adhesive Mastic:

a

d.

e

. Compatible with insulation. %
B. ABS Plastic:
1. Jacket: One piece molded type fitting covers and sheet material, off—whi%.

a.
b.
c.

Minimum Service Temperature: -40 degrees F.

Maximum Service Temperature of 180 degrees F.

Moisture Vapor Permeability: 0.012 perm inch, when test ance with
ASTM E96/E96M.

Thickness: 30 mil.

. Connections: Brush on welding adhesive.
C. Canvas Jacket: UL listed 6 0z/sq yd plain weave cotton fa@at d with dilute fire retardant

lagging adhesive.
1. Lagging Adhesive:

a

. Compatible with insulation.
D. Aluminum Jacket: ASTM B209 (ASTM BZOQM)@ aluminum sheet.
. Thickness: 0.016 inch sheet.

Finish: Smooth.

Joining: Longitudinal slip joints

Fittings: 0.016 inch thick die s
. Metal Jacket Bands: 3/8
tainless Steel Jacket:

d laps.
ng covers with factory attached protective liner.

Thickness: 0.010 i

1
2
3
4,
5. Metal Jacket Bands: 3/8 ine
6
S
1
2

Finish: Smoot

3. Metal Jacke @ ds: 3/8 inch wide; 0.010 inch thick stainless steel.

PART 3 EXECUTION

3.01 EXAMINATIO

A. Verify t
ify that Surfaces are clean and dry, with foreign material removed.

ing has been tested before applying insulation materials.

ION

Il in accordance with manufacturer's instructions.

all in accordance with NAIMA National Insulation Standards.
Exposed Piping: Locate insulation and cover seams in least visible locations.

Insulated pipes conveying fluids below ambient temperature: Insulate entire system including

fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion

joints.

Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied. Secure with self-sealing
longitudinal laps and butt strips with pressure sensitive adhesive. Secure with outward
clinch expanding staples and vapor barrier mastic.

HVAC PIPING INSULATION
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2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

G. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

H. Glass fiber insulated pipes conveying fluids above ambient temperature:
1.  Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.
Secure with self-sealing longitudinal laps and butt strips with pressure sensiti hesive.
Secure with outward clinch expanding staples.
2. Insulate fittings, joints, and valves with insulation of like material and thic sJas adjoining
pipe. Finish with glass cloth and adhesive or PVC fitting covers.

I.  Inserts and Shields:
1. Application: Piping 1-1/2 inches diameter or larger.

2. Shields: Galvanized steel between pipe hangers or pipe h r ralls and inserts.
3. Insert location: Between support shield and piping and
4

inish jacket.
Insert configuration: Minimum 6 inches long, of same thi s and contour as adjoining
insulation; may be factory fabricated.
5. Insert material: Hydrous calcium silicate insulati other heavy density insulating

material suitable for the planned temperature ran

J.  Continue insulation through walls, sleeves, pipeghangers, and other pipe penetrations. Finish at
supports, protrusions, and interruptions. At fi pagations, refer to Section 07 84 00.

K. Pipe Exposed in Mechanical Equipment Finished Spaces (less than 10 feet above
finished floor): Finish with canvas jacke\a for finish painting.

L. Exterior Applications: Provide vapaf barfieracket. Insulate fittings, joints, and valves with
insulation of like material and thi a8 adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement. Cover i@ um jacket with seams located on bottom side of
horizontal piping. Provide tw f UV resistant finish for flexible elastomeric cellular

insulation without jacketi

M. Buried Piping: Provide fa abricated assembly with inner all-purpose service jacket with
self-sealing lap, a phaltimpregnated open mesh glass fabric, with one mil thick aluminum
foil sandwiched b hree layers of bituminous compound; outer surface faced with a

polyester fil
N. HeatTra - Insulate fittings, joints, and valves with insulation of like material,
thickne d finish as adjoining pipe. Size large enough to enclose pipe and heat tracer.
Cover withfaluminum jacket with seams located on bottom side of horizontal piping.
3.03 scm&

A. RING INSULATION SCHEDULES
General: Abbreviations used in the following schedules include:

a. Field Applied Jackets: P - PVC, K-Foil and Paper, A - Aluminum, SS - Stainless
Steel.
b. Piping Sizes: NPS - Nominal Pipe Size.

B. EXTERIOR PIPING INSULATION APPLICATION SCHEDULE
1. This application schedule is for aboveground insulation outside the building. Loose-fill
insulation, for belowground piping, is specified in Division 2 piping distribution Sections.
2. Schedules:
a. Service: Chilled-water and dual temperature supply and return.
1)  Operating Temperature: 35 to 250 deg F.
2) Insulation Material: Cellular glass, with jacket.
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3) Insulation Thickness: Apply the following insulation thicknesses:
(a) Pipe, Any pipe size: 2.0 inch.

4) Field-Applied Jacket: Aluminum.

5) Vapor Retarder Required: Yes.

6) Finish: None.

END OF SECTION
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SECTION 23 09 13
INSTRUMENTATION AND CONTROL DEVICES FOR HVAC

SECTION PROVIDED FOR REFERENCE ONLY. BUILDING AUTOMATION SYSTEM/CONTROLS
PACKAGE PURCHASED UNDER SEPARATE CONTRACT.

PART 1 GENERAL
2.01 SECTION INCLUDES

A. Thermostats, Temperature Sensors. @%
B. Control valves.
C. Miscellaneous accessories. %
2.02 RELATED REQUIREMENTS Q
A. Section 23 21 13 - Hydronic Piping: Installation of control valves, flintc es, temperature
sensor sockets, gage taps.
B. Section 23 33 00 - Air Duct Accessories: Installation of auto %ers.
C. Section 23 09 23 - Direct-Digital Control System for HVAQ
D. Section 23 09 93 - Sequence of Operations for HVAC rofs
2.03 REFERENCE STANDARDS

A. AMCA 500-D - Laboratory Methods for Testing Pa rs for Rating; Air Movement and Control
Association International, Inc..

w

American Society of Mechanical Engineets.

ASTM B32 - Standard Specificatio 4@ r Metal.

ASTM B88 - Standard Specific OnSeamless Copper Water Tube.

ASTM D1693 - Standard Tex for Environmental Stress-Cracking of Ethylene Plastics.

NEMA 250 - Enclosure ical Equipment (1000 Volts Maximum); National Electrical
Manufacturers Associati

G. NFPA90A - Stan@%the Installation of Air-Conditioning and Ventilation Systems; National

ASME B16.22 - Wrought Copper and Cx y Solder Joint Pressure Fittings; The
I

mmoo

Fire Protection As n.
2.04 SUBMITTALS

A. See Se 00 - Administrative Requirements, for submittal procedures.
B. Product : Provide description and engineering data for each control system component.
I e sizing as requested. Provide data for each system component and software module.
9

C. #Shop Drawings: Indicate complete operating data, system drawings, wiring diagrams, and
@ en detailed operational description of sequences. Submit schedule of valves indicating
8, flow, and pressure drop for each valve. For automatic dampers indicate arrangement,
velocities, and static pressure drops for each system.

Manufacturer's Instructions: Provide for all manufactured components.

E. Project Record Documents: Record actual locations of control components, including panels,
thermostats, and sensors. Accurately record actual location of control components, including
panels, thermostats, and sensors.

1. Revise shop drawings to reflect actual installation and operating sequences.

F. Operation and Maintenance Data: Include inspection period, cleaning methods, recommended
cleaning materials, and calibration tolerances.

INSTRUMENTATION AND
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G. Warranty: Submit manufacturers warranty and ensure forms have been filled out in Owner s
name and registered with manufacturer.

H. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.

2.05 QUALITY ASSURANCE

A. Designer Qualifications: Design system under direct supervision of a Professional Eng%
experienced in design of this work and licensed in the State in which the Project is@

PART 2 PRODUCTS
3.01 EQUIPMENT - GENERAL

A. Products Requiring Electrical Connection: Listed and classified by Unde @ Laboratories
Inc., as suitable for the purpose specified and indicated. Q

3.02 CONTROL VALVES

A. Globe Pattern:
1.  Upto 2inches: Bronze body, bronze trim, rising stem, r ble composition disc,
screwed ends with backseating capacity repackable Gigder pressure.

a. Product:
1)  Substitutions: See Section 01 60 00 - uct Requirements.
2. Over 2inches: Iron body, bronze trim, risi em, g-type disc, flanged ends,
renewable seat and disc.
a. Product:
1)  Substitutions: See Sectl 0 Product Requirements.

3. Hydronic Systems:

a. Rate for service pressur |g at 250 degrees F.

b. Replaceable plugs an stainless steel.

c. Size for 3 psig maxi eSsure drop at design flow rate.

d. Two way valves s equal percentage characteristics, three way valves linear
characteristic o way valve operators to close valves against pump shut off
head.

4. Steam Syste

a. Ratef iee pressure of 125 psig at 250 degrees F.

b. Repia@eable plugs and seats of stainless steel. Pressure drop across any steam
valaximum flow shall be as shown on the Drawings.

C. ize%er”1 0 psig inlet pressure and 5 psig pressure drop.

d. alves shall have modified linear characteristics.

B. B ly Pattern:
body, bronze disc, resilient replaceable seat for service to 180 degrees F wafer or lug
ends, extended neck.
Hydronic Systems:
a. Rate for service pressure of 125 psig at 250 degrees F.
b. Size for 1 psig maximum pressure drop at design flow rate.

C. Electronic Actuators:
1. 24V powered, 4-20 mA proportional signal electronic actuator for valves and dampers.
2. Actuators shall spring return to normal open position as indicated on freeze, fire, or
temperature protection.
3.  Select operator for full shut off at maximum pump differential pressure.

3.03 INPUT/OUTPUT SENSORS
A. Temperature Sensors:

INSTRUMENTATION AND
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—_

Sensor range shall provide a resolution of no worse than .4°F (unless noted otherwise).

2. Liquid immersion temperature sensor shall include stainless steel thermowell, sensor and

connection head for wiring connections.

a. Sensing element for chilled water applications - Platinum RTD, Thermistor, or
integrated circuit, +/- 0.8°F accuracy at calibration point. Temperature range shall be

as required for resolution indicated in paragraph A.
b. Sensing element for non-chilled water applications - Platinum RTD, +/- 0.2°F%
olution of

accuracy at calibration point. Temperature range shall be as required forg€s
no worse than 0.1°F.

B. Equipment Operation Sensors:
1.  Status Inputs for Fans: Differential pressure switch with adjustable r. 5 inches

wg.
2. Status Inputs for Pumps: Differential pressure switch piped acr
pressure differential range of 8 to 60 psi.

3.  Status Inputs for Electric Motors: Current sensing relay WQL t transformers,

adjustable and set to 175 percent of rated motor curren
C. Damper Position Indication: Potentiometer mounted in englosu ith adjustable crank arm
assembly connected to damper to transmit 0 - 100 per: r travel.
D. Carbon Dioxide Level Sensors:
1. Wall or duct-mounted as required by contr que or plans.
2. Demand-control ventilation sensor for medsuriigyand transmitting CO2 levels ranging from
0-2,000 ppm.
3. Single-beam, dual-wavelength desi
4.  Proportional output, 4-20 mA signal®
3.04 TRANSMITTERS

A. Pressure Transmitters: Q
1. One pipe direct acting type for gas, liquid, or steam service, range suitable for

iye-year stability for calibration..

system, proportiona output.

B. Temperature Transmitt
1. One pipe, dire

degree Fspa
capillar
PART 3 EXECUTQ

4.01 EXAMINATIO
A. Verifyexisting conditions before starting work.

propeftional output signal to measured variable, linearity within plus or
range for 200 degree F span and plus or minus 1 percent for 50
with 50 degrees F temperature range, compensated bulb, averaging

nd tube operation on 20 psig input pressure and 3 to 15 psig output.

B. ify that systems are ready to receive work.
nning of installation means installer accepts existing conditions.

equence 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. Ensure installation of components is complementary to installation of similar components.

G. Coordinate installation of system components with installation of mechanical systems
equipment such as air handling units and air terminal units.

INSTRUMENTATION AND
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4.02 INSTALLATION

A.
B.

o

I omm

M.

N.

Install in accordance with manufacturer's instructions.

Check and verify location of thermostats with plans and room details before installation. Locate
48 inches above floor. Align with lighting switches, CO2 sensors, and humidistats. Refer to
Section 26 27 26.

Mount freeze protection thermostats using flanges and element holders. a
Mount outdoor reset thermostats and outdoor sensors indoors, with sensing elemefitsou rs

with sun shield.
Provide separable sockets for liquids and flanges for air bulb elements. %
Provide thermostats in aspirating boxes in front entrances.

Provide guards on thermostats in entrances.
Provide valves with position indicators and with pilot positioners re@gequenced with other
controls.

Provide mixing dampers of opposed blade construction arran mix streams. Provide
separate minimum outside air damper section adjacent urnjair dampers with separate
damper motor.

Provide isolation (two position) dampers of parallel bla onstruction.

Install damper motors on outside of duct in wargh a . Do not install motors in locations at
outdoor temperatures.

angle iron supports. One cabinet may a odate more than one system in same equipment

Mount control panels adjacent to associ&{ ment on vibration free walls or free standing
%- or instruments and controls inside cabinet and
aet face

room. Provide engraved plastic nap
engraved plastic nameplates on

Install "hand/off/auto" selector€ Nes'to override automatic interlock controls when switch is in

"hand" position. \
Provide conduit and ele Ifing in accordance with Section 26 27 17. Electrical material
and installation shall be in rdance with appropriate requirements of Division 26.

4.03 MAINTENANCE

A

B.

See Section 0177Q,00,- Execution Requirements, for additional requirements relating to
maintenangeys ce

Provide €enyice and maintenance of control system for one year from Date of Substantial

Completi
K END OF SECTION

O
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SECTION 23 09 23
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

.01  SECTION PROVIDED FOR REFERENCE ONLY. BUILDING AUTOMATION
SYSTEM/CONTROLS PACKAGE PURCHASED UNDER SEPARATE CONTRACT.

PART 1 GENERAL
1.01 SECTION INCLUDES

A. System Description ::
. Operator Interface %

B
C. Controllers
D. Power Supplies and Line Filtering O
E. System Software Q
F. Controller Software
G. HVAC Control Programs Q‘
H. Control equipment. 0
I.  Software. Q
1.02 RELATED REQUIREMENTS
A. Section 28 31 00 - Fire Detection and Alarm.
B. Section 23 09 13 - Instrumentation and Contr es for HVAC.
C. Section 23 09 93 - Sequence of Operatidps¥or HVAC Controls.
D. Section 26 27 17 - Equipment Wiri XCaI characteristics and wiring connections.
E. Section 27 52 23.50 - Educatio @nmunications and Programs - Education For

Sustainability Systems

1.03 REFERENCE STANDARDS %\

A. NFPA 70 - National Ele ode; National Fire Protection Association.

1.04 SYSTEM DESCRIPTI
A. Automatic temperatdre control field monitoring and control system using field programmable

micro-proces§or basad units by Johnson Controls to interface with the existing District-Wide
system. endors are acceptable.

B. Base sy on distributed system of fully intelligent, stand-alone controllers, operating in a
mulfi#tasking, multi-user environment on token passing network, with central and remote
h re, software, and interconnecting wire and conduit.

C. Slude*computer software and all hardware, operator input/output devices, control units, local
networks (LAN), sensors, control devices, actuators.

ontrols for variable air volume terminals, radiation, reheat coils, unit heaters, fan coils, and the
like when directly connected to the control units. Individual terminal unit control is specified in
Section 23 09 13.

E. Provide control systems consisting of thermostats, control valves, dampers and operators,
indicating devices, interface equipment, power transformers and electrical feeds, and other
apparatus and accessories required to operate mechanical systems, and to perform functions
specified.

F. Include installation and calibration, supervision, adjustments, and fine tuning necessary for
complete and fully operational system.

DIRECT-DIGITAL CONTROL
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1.05 SUBMITTALS

A.
B.
C.

G.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.
Product Data: Provide data for each system component and software module.

Shop Drawings:

1. Indicate trunk cable schematic showing programmable control unit locations, and k
data conductors. %

2. List connected data points, including connected control unit and input device,

3. Indicate system graphics indicating monitored systems, data (connected culgted)
point addresses, and operator notations. Provide demonstration diskettefc ining

graphics.
4. Show system configuration with peripheral devices, batteries, powees, diagrams,

modems, and interconnections.
5. Indicate description and sequence of operation of operating, u nd application
software.

Manufacturer's Instructions: Indicate manufacturer's installati tructions for all
manufactured components.
t

Project Record Documents: Record actual locations Q mponents, including control

units, thermostats, and sensors.

1.  Revise shop drawings to reflect actual inst ion ane operating sequences.
2. Include submittals data in final "Record Dacu ts" form.

Operation and Maintenance Data:

1. Include interconnection wiring dia plete field installed systems with identified and
numbered, system components ' es.

2. Include keyboard illustrations & p-by-step procedures indexed for each operator

function.
3. Include inspection period @
calibration tolerances. \

Warranty: Submit man r's warranty and ensure forms have been filled out in Owner s
name and registered with facturer.

d methods, cleaning materials recommended, and

1.06 QUALITY ASSURA

A.
B.

C.

D.

Perform work4ifi*a dance with NFPA 70.
Design s y are under direct supervision of a Professional Engineer experienced in
design af this Work and licensed at the State in which the Project is located.
Man#facturer Qualifications: Company specializing in manufacturing the Products specified in
thi ction with minimum 10 years documented experience.

IIe Qualifications: Company specializing in performing the work of this section 5 years

mented experience approved by manufacturer.

Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

1.07 PRE-INSTALLATION MEETING

A.
B.

Convene one week before starting work of this Section.
Require attendance of parties directly affecting the work of this Section.

1.08 WARRANTY

A.
B.

See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
Correct defective Work within a five year period after Substantial Completion.

DIRECT-DIGITAL CONTROL
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C. Provide five year manufacturer's warranty for field programmable micro-processor based units.
1.09 MAINTENANCE SERVICE

A. Provide service and maintenance of energy management and control systems for one years
from Date of Substantial Completion.

B. Provide four complete inspections per year, two in each season, to inspect, calibrate, a djust
controls as required, and submit written reports.
te

C. Provide complete service of systems, including call backs. Make minimum of 4 cqfnp,
normal inspections of approximately 4 hours duration in addition to normal seryj S
inspect, calibrate, and adjust controls, and submit written reports. 6

1.10 EXTRA MATERIALS
A. See Section 01 60 00 - Product Requirements, for additional provisions

1.11 PROTECTION OF SOFTWARE RIGHTS

A. Prior to delivery of software, the Owner and the party providin
software license agreement with provisions for the following:
1. Limiting use of software to equipment provided unde pecifications.
2. Limiting copying.
3. Preserving confidentiality.

4.  Prohibiting transfer to a third party.
PART 2 PRODUCTS 0
m.

2.01 MANUFACTURERS
A. Johnson Controls, Inc: www.johnsoncoN 0

B. Substitutions: Not Permitted.
2.02 SYSTEM DESCRIPTION
A. Automatic temperature cont onitoring and control system using field programmable
micro-processor based ommunications to Building Management System.
B. Base system on distribut tem of fully intelligent, stand-alone controllers, operating in a
multi-tasking, mulfj r envifonment on token passing network, with central and remote
hardware, softwa interconnecting wire and conduit.

C. Include comp oftware and hardware, operator input/output devices, control units, local area
networks (A ghsors, control devices, actuators.

D. Control ariable air volume terminals, radiation, reheat coils, unit heaters, fan coils, and the
like gthen ctly connected to the control units. Individual terminal unit control is specified in
S n 23 09 13.

ating devices, interface equipment and other apparatus and accessories required to

E. ide control systems consisting of thermostats, control valves, dampers and operators,
Bperate mechanical systems, and to perform functions specified.

Include installation and calibration, supervision, adjustments, and fine tuning necessary for
complete and fully operational system.

2.03 CONTROLLERS

A. BUILDING CONTROLLERS
1.  General:
a. Manage global strategies by one or more, independent, standalone, microprocessor
based controllers.
b. Provide sufficient memory to support controller's operating system, database, and
programming requirements.

DIRECT-DIGITAL CONTROL
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Share data between networked controllers.

Controller operating system manages input and output communication signals
allowing distributed controllers to share real and virtual object information and allowing
for central monitoring and alarms.

e. Ultilize real-time clock for scheduling.

f.  Continuously check processor status and memory circuits for abnormal operatign.
g. Controller to assume predetermined failure mode and generate alarm notific%
a

ao

upon detection of abnormal operation.

h. Communication with other network devices to be based on assigned pr .

Communication:

. Controller to reside on a BACnet network using 1ISO 8802-3 (ET

Link/Physical layer protocol.

b. Perform routing when connected to a network of custom appli
specific controllers.

c. Provide service communication port for connection to rtable operator's terminal or

hand held device with compatible protocol.

3. Anticipated Environmental Ambient Conditions:
a. Outdoors and/or in Wet Ambient Conditions:
1)  Mount within waterproof enclosures.
2) Rated for operation at 40 to 150 degreeS¢.

b. Conditioned Space:
1)  Mount within dustproof enclosures.
e

2) Rated for operation at 32 to 1 s F.

4. Provisions for Serviceability:
a. Diagnostic LEDs for power ication, and processor.
b. Make all wiring connectiog eld removable, modular terminal strips, or to a

termination card conngetedNoyA ribbon cable.
5.  Memory: In the event of 4 @ I0ss, maintain all BIOS and programming information for
a minimum of 72 hours.

6. Power and Noise | it
a. Maintain opera 90 to 110 percent of nominal voltage rating.

b. Perform rly sRutdown below 80 percent of nominal voltage.
c. Operat ted against electrical noise of 5 to 120 Hz and from keyed radios up
feet.

to
B. INPUT/O @TERFACE
1. H ifed inputs and outputs tie into the DDC system through building, custom

ppliGation, or application specific controllers.
ZQInput/Output Points:
N Protect controller from damage resulting from any point short-circuiting or grounding
O and from voltage up to 24 volts of any duration.

b. Provide universal type for building and custom application controllers where input or
output is software designated as either binary or analog type with appropriate
properties.

3. Binary Inputs:

a. Allow monitoring of On/Off signals from remote devices.

b. Provide wetting current of 12 mA minimum, compatible with commonly available
control devices and protected against the effects of contact bounce and noise.

c. Sense dry contact closure with power provided only by the controller.

4. Pulse Accumulation Input Objects: Conform to all requirements of binary input objects and
accept up to 10 pulses per second.
5. Analog Inputs:

DIRECT-DIGITAL CONTROL
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a. Allow for monitoring of low voltage 0 to 10 VDC, 4 to 20 mA current, or resistance
signals (thermistor, RTD).
b. Compatible with and field configurable to commonly available sensing devices.
6. Binary Outputs:
a. Used for On/Off operation or a pulsed low-voltage signal for pulse width modulation
control.
b. Outputs provided with three position (On/Off/Auto) override switches. %
c. Status lights for building and custom application controllers to be selecta
normally open or normally closed operation. %
7. Analog Outputs:

a. Monitoring signal provides a 0 to 10 VDC or a 4 to 20 mA output ig end device
control.

b. Provide status lights and two position (AUTO/MANUAL) swi 5 dlng and
custom application controllers with manually adjustable p meter for manual

override on building and custom application controller:
c. Drift to not exceed 0.4 percent of range per year.
8.  Tri State Outputs:
a. Coordinate two binary outputs to control three t, floating type, electronic actuators
without feedback.
b. Limit the use of three point, floating devices e following zone and terminal unit

control applications
c. Control algorithms run the zone actu@ne end of its stroke once every 24 hours
for verification of operator tracking.
9. System Object Capacity:
a. System size to be expandab
providing additional contrg
b. Hardware additions or,

\' e the number of input output objects required by
indluding associated devices and wiring.
Wareirevisions for the installed operator interfaces are not

2.04 POWER SUPPLIES AND LIN F

A. Power Supplies:
1. Provide UL listed con ransformers with Class 2 current limiting type or over-current
f primary and secondary circuits for Class 2 service as required by the

2d%oads to 80 percent of rated capacity.

Limit co @
Matq DE _power supply to current output and voltage requirements.
g

2

3.

4. Un e full wave rectifier type with output ripple of 5.0 mV maximum peak to peak.

5. egulation to be 1 percent combined line and load with 100 microsecond response time
&50 percent load changes

vide over-voltage and over-current protection to withstand a 150 percent current
O overload for 3 seconds minimum without trip-out or failure.
Operational Ambient Conditions: 32 to 120 degrees F.
EM/RF meets FCC Class B and VDE 0871 for Class B and MIL-STD 810 for shock and
vibration.
9. Line voltage units UL recognized and CSA approved.

B. Power Line Filtering:
1. Provide external or internal transient voltage and surge suppression component for all
workstations and controllers.
2. Minimum surge protection attributes:
a. Dielectric strength of 1000 volts minimum.
b. Response time of 10 nanoseconds or less.
c. Transverse mode noise attenuation of 65 dB or greater.

DIRECT-DIGITAL CONTROL
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d. Common mode noise attenuation of 150 dB or greater at 40 to 100 Hz.

2.05 CONTROL UNITS

A

B.

Units: Modular in design and consisting of processor board with programmable RAM memory,
local operator access and display panel, and integral interface equipment.

Battery Backup: For minimum of 48 hours for complete system including RAM without

interruption, with automatic battery charger. %
Control Units Functions:

1. Monitor or control each input/output point.

2. Completely independent with hardware clock/calendar and software to rr% n

independently.
3. Acquire, process, and transfer information to operator station or otho units on

trol

network.
4.  Accept, process, and execute commands from other control u r devices or operator
stations.
5.  Access both data base and control functions simultane
6. Record, evaluate, and report changes of state or valye thagoéeur among associated
points. Continue to perform associated control fu %ardless of status of network.
7. Perform in stand-alone mode:
a. Start/stop.
b. Duty cycling.
c. Automatic Temperature Control.
d. Demand control via a sliding window? ctive algorithm.
e. Eventinitiated control.
f.  Calculated point. \
g. Scanning and alarm pro @
h.  Full direct digital con
i. Trend logging.
j
k

. Global communi
. Maintenance ing.
Global Communicatiens:

1. Broadcast a onto network, making that information available to all other system

control upi
2. Trans @ or all input/output points onto network for use by other control units and
utiliz€” data from other control units.

Input/Ou Capability:
1. AL Discrete/digital input (contact status).
2. iscrete/digital output.
Analog input.
6 Analog output.
. Pulse input (5 pulses/second).
6. Pulse output (0-655 seconds in duration with 0.01 second resolution).

Monitor, control, or address data points. Mix shall include analog inputs, analog outputs, pulse
inputs, pulse outputs and discrete inputs/outputs, as required. Install control unit's with
minimum 30 percent spare capacity.

Point Scanning: Set scan or execution speed of each point to operator selected time from 1 to
250 seconds.

Upload/Download Capability: Download from or upload to operator station. Upload/Download
time for entire control unit database maximum 10 seconds on hard wired LAN, or 60 seconds
over voice grade phone lines.

DIRECT-DIGITAL CONTROL
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Test Mode Operation: Place input/output points in test mode to allow testing and developing of

control algorithms on line without disrupting field hardware and controlled environment. In test

mode:

1. Inhibit scanning and calculation of input points. Issue manual control to input points (set
analog or digital input point to operator determined test value) from work station.

2. Control output points but change only data base state or value; leave external field
hardware unchanged. %

3. Enable control actions on output points but change only data base state or v%
y,

Local display and adjustment panel: Portable control unit, containing digital di
numerical keyboard. Display and adjust:

Input/output point information and status.
Controller set points.
Controller tuning constants.

Program execution times. Q
High and low limit values.
Limit differential. 0

Set/display date and time.
Control outputs connected to the network. Q

CONOORLN

. Automatic control outputs.

10. Perform control unit diagnostic testing.
11. Points in "Test" mode. 0

2.06 LOCAL AREA NETWORK (LAN)

A.

moow

m

Provide communication between controix r local area network (LAN).

LAN Capacity: Not less than 100 s nodes.
Break in Communication Path: Ala automatically initiate LAN reconfiguration.

LAN Data Speed: Minimum €

Communication Techniq interface into network by multiple operation stations and by

auto-answer/auto-dial n‘@ upport communication over telephone lines utilizing modems.
ib

Transmission Med'iz' F ptic or single pair of solid 24 gauge twisted, shielded copper

cable.

Network Supp® e for global point to be received by any station, shall be less than 3
seconds. @ utomatic reconfiguration if any station is added or lost. If transmission cable

is cut, r iglre’two sections with no disruption to system's operation, without operator

interventiof.
2.07 SYST&)FTWARE
. ratihg System:

A
@ Concurrent, multi-tasking capability.
a. Common Software Applications Supported: Microsoft Excel.

System Graphics:
a. Allow up to 10 graphic screens, simultaneously displayed for comparison and
monitoring of system status.
b. Animation displayed by shifting image files based on object status.
c. Provide method for operator with password to perform the following:
1)  Move between, change size, and change location of graphic displays.
2)  Modify on-line.
3) Add, delete, or change dynamic objects consisting of:
(a) Analog and binary values.
(b) Dynamic text.
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(c) Static text.
(d) Animation files.
3.  Custom Graphics Generation Package:
a. Create, modify, and save graphic files and visio format graphics in PCX formats.
b. HTML graphics to support web browser compatible formats.
c. Capture or convert graphics from AutoCAD.
4. Standard HVAC Graphics Library:

a. HVAC Equipment: @%

b. Ancillary Equipment:
B. Workstation System Applications:

1.  Automatic System Database Save and Restore Functions:
a. Current database copy of each Building Controller is automaticred on hard
disk.
b. Automatic update occurs upon change in any system p
c. Inthe event of database loss in any system panel, th woskstation to detect the
loss automatically restores the database for that p ess disabled by the
operator.
2. Manual System Database Save and Restore Funcii perator with Password
Clearance:
a. Save database from any system panel.

b. Clear a panel database.
c. Initiate a download of a specified d sej0 any system panel.
3.  Software provided allows system confi jon and future changes or additions by
10

operators under proper password K

4.  On-line Help:
a. Context-sensitive system % 5 operator in operation and editing.
b. Available for all appligé \

N
c. Relevant screend % led for particular screen display.
|ewia hypertext.

d. Additional help i
5.  Security:
. Operator log-on ires user name and password to view, edit, add, or delete data.

Syste rity selectable for each operator.
System Sdpervisor sets passwords and security levels for all other operators.
swords to restrict functions accessible to viewing and/or changing

Op @ o)
% g pplications, editor, and object.

coow

e. omatic, operator log-off results from keyboard or mouse inactivity during

r-adjustable, time period.
& All system security data stored in encrypted format.

tem Diagnostics:
a. Operations Automatically Monitored:

1)  Workstations.

2)  Printers.

3) Modems.

4) Network connections.

5) Building management panels.

6) Controllers.
b. Device failure is annunciated to the operator.

7. Alarm Processing:

a. All system objects are configurable to "alarm in" and "alarm out" of normal state.
b. Configurable Objects:

1)  Alarm limits.
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2) Alarm limit differentials.
3) States.
4) Reactions for each object.
8. Alarm Messages:
a. Descriptor: English language.
b. Recognizable Features:
1)  Source.

2) Location. %
3) Nature.
9. Configurable Alarm Reactions by Workstation and Time of Day:
Logging.
Printing.
Starting programs.

Displaying messages.

Dialing out to remote locations.

Paging.

Providing audible annunciation.

. Displaying specific system graphics.

ustom Trend Logs:

Definable for any data object in the system inCluding interval, start time, and stop
time.

Trend Data:
1) Sampled and stored on the buil@ii ontroller panel.

10.

P OoT@me 00T

o

2)  Archivable on hard disk.
3) Retrievable for use ing readsheets and standard database programs.
4)  Archival on LAN acce  storage media including hard disk, tape, Raid array

drive, and virtualetoudiepVironment.
5) Protected and &R ed format to prevent manipulation, or editing of historical
data and eyentNoQ

11. Alarm and Event L

&)

a. View all system s and change of states from any system location.
b. Events ligted chronologically.
c. Operato proper security acknowledges and clears alarms.

d. Alg ofteleared by operator are archived to the workstation hard disk.
12. Objeet, Rroperty Status and Control:

a. € Provide a method to view, edit if applicable, the status of any object and property in

system.
& Status Available by the Following Methods:

1) Menu.
2)  Graphics.
3) Custom Programs.

13. Reports and Logs:
a. Reporting Package:
1)  Allows operator to select, modify, or create reports.
2) Definable as to data content, format, interval, and date.
3) Archivable to hard disk.
b. Real-time logs available by type or status such as alarm, lockout, normal, etc.
c. Stored on hard disk and readily accessible by standard software applications,
including spreadsheets and word processing.
d. Set to be printed on operator command or specific time(s).
14. Reports:
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a. Standard:
1) Objects with current values.
2)  Current alarms not locked out.
3) Disabled and overridden objects, points and SNVTs.
4) Objects in manual or automatic alarm lockout.
5) Objects in alarm lockout currently in alarm.
6) Logs:

(a) Alarm History. %
(b) System messages.
(c) System events.
(d) Trends.
b. Custom:
1) Daily.

2)  Weekly.

3) Monthly.

4)  Annual.

5) Time and date stamped.
6) Title.

7)  Facility name.
c. Tenant Override:

1)  Monthly report showing total, reqifested, after-hours HVAC and lighting services
on a daily basis for each tenapgt.
o]

2)  Annual report showing override

d. Electrical, Fuel, and Weather:
1) Electrical Meter(s): \

(a) Monthly showi @ electrical consumption and peak electrical demand

with time and™@at&st@mp for each meter.
(b) Annual @ showing monthly electrical consumption and peak demand
with ti ddte stamp for each meter.

n a monthly basis.

2) Fuel Me
(a) Mont owing daily natural gas consumption for each meter.
(b nual summary showing monthly consumption for each meter.

3) :
@ nthly showing minimum, maximum, average outdoor air temperature and

heating/cooling degree-days for the month.
C. WorkstQApplications Editors:

1. rovide editing software for all system applications at the PC workstation.
2 ownloaded application is executed at controller panel.

O

a
c
d
4. S
a
c
a

| screen editor for each application allows operator to view and change:

. Configuration.

. Name.
Control parameters.

. Set-points.

cheduling:

. Monthly calendar indicates schedules, holidays, and exceptions.

. Allows several related objects to be scheduled and copied to other objects or dates.
Start and stop times adjustable from master schedule.

5.  Custom Application Programming:

. Create, modify, debug, edit, compile, and download custom application programming

during operation and without disruption of all other system applications.

b. Programming Features:

b
b
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1) English oriented language, based on BASIC, FORTRAN, C, or PASCAL syntax
allowing for free form programming.

2) Alternative language graphically based using appropriate function blocks suitable
for all required functions and amenable to customizing or compounding.

3) Insert, add, modify, and delete custom programming code that incorporates word
processing features such as cut/paste and find/replace.

4) Allows the development of independently, executing, program modules @esigged

to enable and disable other modules.

5) Debugging/simulation capability that displays intermediate values results
including syntax/execution error messages.

6) Support for conditional statements (IF/THEN/ELSE/ELSE-F c@mpound
Boolean (AND, OR, and NOT) and/or relations (EQUAL,
GREATER THAN, NOT EQUAL) comparisons.

7)  Support for floating-point arithmetic utilizing plus, mi
root operators; including absolute value; minimu

values for mathematical functions.
8) Language consisting of resettable, predefined,j les representing time of

ivide, times, square
um value from a list of

day, day of the week, month of the year, ddtg; and elapsed time in seconds,
minutes, hours, and days where the vag s cab be used in IF/THEN
comparisons, calculations, programmi atement logic, etc.

9) Language having predefined vari s rephesenting status and results of the
system software enables, disablgs, changes the set points of the controller

software.
2.08 CONTROLLER SOFTWARE
A. All applications reside and operate i x controllers and editing of all applications
occurs at the operator workstation.

B. System Security:

1.
2.

4.

1.

User access secured vi sswords and user names.
Passwords restrict N objects, applications, and system functions as assigned by
the system manag%
User Log On/Lag Of mpts are recorded.

Automatic @f‘- occurs following the last keystroke after a user defined delay time.

oup Scheduling:

dules Based on Separate, Daily Schedules:
tart, stop, optimal stop, and night economizer.
b. events maximum per schedule.

& Start/stop times adjustable for each group object.
OV

tion to be used for scheduling and other applications.

D.i standard application for equipment coordination and grouping based on function and

alarms:

robd =

Binary object is set to alarm based on the operator specified state.
Analog object to have high/low alarm limits.

All alarming is capable of being automatically and manually disabled.
Alarm Reporting:

a. Operator determines action to be taken for alarm event.

b. Alarms to be routed to appropriate workstation.

c. Reporting Options:

F. Maintenance Management: System monitors equipment status and generates maintenance
messages based upon user-designated run-time limits.
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Sequencing: Application software based upon specified sequences of operation in Section 23
09 93.

PID Control Characteristics:

1. Direct or reverse action.

2. Anti-windup.

3. Calculated, time-varying, analog value, positions an output or stages a series of o .
4. User selectable controlled variable, set-point, and PED gains.

Staggered Start Application:
1. Prevents all controlled equipment from simultaneously restarting after po
2. Order of equipment startup is user selectable.

Energy Calculations:
1.  Accumulated instantaneous power or flow rates are converted t e data.

2. Algorithm calculates a rolling average and allows window of i be user specified in
minute intervals.

3. Algorithm calculates a fixed window average with a digit nal from a utility meter
defining the start of the window period that in turn synchrohizes the fixed-window average
with that used by the power company.

Anti-Short Cycling: Q

lin

1. All binary output objects protected from shorizcyc
2.  Allows minimum on-time and off-time to bg seléeted.
On-Off Control with Differential:

1. Algorithm allows binary output to b sed on a controlled variable and set-point.
2. Algorithm to be direct-acting or r & ting incorporating an adjustable differential.

Run-Time Totalization:

1.  Totalize run-times for all bjp@ objects.
2. Provides operator with g % to assign high run-time alarm.

2.09 OPERATING SYSTEM SOF
A. Input/Output Capability perator Station:

Request displaywof curként values or status in tabular or graphic format.
Command s€legted,equipment to specified state.

ok wN =
)
>
)
S

~

Develop, modify, delete or display full range of color graphic displays.
. Automatically archive select data even when running third party software.

11. Provide capability to sort and extract data from archived files and to generate custom
reports.

12. Support two printer operations.
a. Alarm printer: Print alarms, operator acknowledgements, action messages, system

alarms, operator sign-on and sign-off.

b. Data printer: Print reports, page prints, and data base prints.

13. Select daily, weekly or monthly as scheduled frequency to synchronize time and date in
digital control units. Accommodate daylight savings time adjustments.

14. Print selected control unit data base.

descri .
. d new control units to system.
Maodify and set up maintenance scheduling parameters.
0
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B. Operator System Access: Via software password with minimum 30 access levels at work
station and minimum 3 access levels at each control unit.

C. Data Base Creation and Support: Changes shall utilize standard procedures. Control unit shall
automatically check work station data base files upon connection and verify data base match.
Minimum capability shall include:

Add and delete points.

Modify any point parameter.

Change, add, or delete English language descriptors.

Add, modify, or delete alarm limits.

Add, modify, or delete points in start/stop programs, trend logs, etc. %

Create custom relationship between points.

Create or modify DDC loops and parameters. O
Create or modify override parameters.

Add, modify, and delete any applications program.

0. Add, delete, develop, or modify dynamic color graphic dis

ynamic Color Graphic Displays:
Utilizes custom symbols or system supported librar; ymbols.
Sixteen (16) colors.
Sixty (60) outputs of real time, live dynamic data graphic.

Dynamic graphic data.

1,000 separate graphic pages.

Modify graphic screen refresh rate betw: d 60 seconds.

E. Operator Station:

Accept data from LAN as need scanning entire network for updated point data.

SOVWeNoORLOND =

oukrwdNd~0Q

Interrogate LAN for updated p€ a when requested.

Allow operator command gf'deyices.

Allow operator to place ontrol units in or out of service.

Allow parameter editi % rol units.

Store duplicate da r every control unit and allow down loading while system is on
line.

Control or specific programs.
Develop, sto nd modify dynamic color graphics.
Provide % iving of assigned points and support overlay graphing of this data utilizing

up tosfoll ariables.
F. Alarm P ssing:
1&? al condition: Cause alarm and appropriate message, including time, system,

SOk wWN =

© N

oint descriptor, and alarm condition. Select alarm state/value and which alarms shall

cause automatic dial-out.

@ Critical alarm or change-of-state: Display message, stored on disk for review and sort, or
print.

Print on line changeable message, up to 100 characters in length, for each alarm point

specified.

Display alarm reports on video. Display multiple alarms in order of occurrence.

Define time delay for equipment start-up or shutdown.

Allow unique routing of specific alarms.

Operator specifies if alarm requires acknowledgement.

Continue to indicate unacknowledged alarms after return to normal.

Alarm notification:

a. Automatic print.

b. Display indicating alarm condition.

@

ol S
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c. Selectable audible alarm indication.

G. Event Processing: Automatically initiate commands, user defined messages, take specific
control actions or change control strategy and application programs resulting from event
condition. Event condition may be value crossing operator defined limit, change-of-state,
specified state, or alarm occurrence or return to normal.

H. Automatic Restart: Automatically restart field equipment on restoration of power. Providetime
delay between individual equipment restart and time of day start/stop. %
l.  Messages: %

1. Automatically display or print user-defined message subsequent to occur e lected
events. %
Compose, change, or delete any message.

Display or log any message at any time.

Assign any message to any event.

eports: 2
. Manually requested with time and date.
Long term data archiving to hard disk.
Automatic directives to download to transportabl sueh as floppy diskettes for

e
storage.

Data selection methods to include data base search,and manipulation.
Data extraction with mathematical manipu
Data reports shall allow development of
and summary), and multi-point timed ba

displayed.

7. Generating reports either norm N
station direction.

8. Reports may either manualiysdli d or printed, or may be printed automatically on daily,
weekly, monthly, yearly o @ uled basis.

9. Include capability for statigti®al/data manipulation and extraction.

10. Provide capability @ e four types of reports: Statistical detail reports, summary
reports, trend graphit s, X-y graphic plots.

o
WN=2g RN

ook

plotting, tabular reports (both statistical
s with not less than four (4) variables

ator direction, or automatically under work

K. Parameter Save/ re: Store most current operating system, parameter changes, and

modifications o or diskette.
L. Data Collecti©

1. AUQ collect and store in disk files.

2. Da ectrical energy consumption, peak demand, and time of peak demand for up to

lectriéal meters over 2 year period.
SQW consumption for up to 30 meters over a 2 year period.
O Daily billable electrical energy consumption and time for up to 1024 zones over a 10 year
period.

Provide archiving of stored data for use with system supplied custom reports.

Graphic Display: Support graphic development on work station with software features:
Page linking.

Generate, store, and retrieve library symbols.

Single or double height characters.

Sixty (60) dynamic points of data per graphic page.

Pixel level resolution.

Animated graphics for discrete points.

Analog bar graphs.

Display real time value of each input or output line diagram fashion.

NN
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N. Maintenance Management:

RN~

Run time monitoring, per point.

Maintenance scheduling targets with automatic annunciation, scheduling and shutdown.
Equipment safety targets.

Display of maintenance material and estimated labor.

Target point reset, per point.

O. Advisories:

1.
2.

3.
4.

programmable control units for failure.
Report of power failure detection, time and date.
Report of communication failure with operator device, field interface w oint,

programmable control unit.

Summary which contains status of points in locked out condition. %
Continuous operational or not operational report of interrogation of syster% and

2.10 LOAD CONTROL PROGRAMS

Demand Limiting:

1.

2.

3.

®© N

C. Duty Cycling:

A. General: Support inch-pounds and S| (metric) units of meas QP
B. N\ >

Monitor total power consumption per power mete, associated loads
automatically to reduce power consumption to aQator set maximum demand level.
Input: Pulse count from incoming power m conRected to pulse accumulator in control
unit.

Forecast demand (kW): Predicted by s &1

Automatically shed loads throughout
independently adjustable on and off\i
Demand Target: Minimum of <)
(2) status of pre-selected poin ) temperature.

Load: Assign load shed p imum "ON" time and maximum "OFF" time.
Limits: Include control pper and lower limits).

Output advisory if | Ot available to satisfy required shed amount, advise shed
requirements and operator acknowledgement.

imdow method.
and interval selecting loads with
of between one and 255 minutes.

Periodically
On/Off p

aRd start loads, based on space temperature, and according to various

ion of cycle based on operator specified comfort parameters. Maintain total
axby’increasing on portion of cycle by same amount that off portion is reduced.
Set'afid modify following parameters for each individual load.

a. imum and maximum Off time.
On/Off time in one minute increments.

c.” Time period from beginning of interval until load can be cycled.

d. Manually override the DCC program and place a load in an On or Off state.
e. Cooling Target Temperature and Differential.

f.  Heating Target Temperature and Differential.

g. Cycle off adjustment.

D. Automatic Time Scheduling:

1.
2.

3.
4.

Self-contained programs for automatic start/stop/scheduling of building loads.

Support up to seven (7) normal day schedules, seven (7) "special day" schedules and two
(2) temporary day schedules.

Special days schedule shall support up to 30 unique date/duration combinations.

Any number of loads assigned to any time program; each load can have individual time
program.
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5. Each load assigned at least 16 control actions per day with 1 minute resolution.
6. Time schedule operations may be:

a. Start.

b. Optimized Start.
c. Stop.

d. Optimized Stop.
e. Cycle.

f.  Optimized Cycle.
7. Minimum of 30 holiday periods up to 100 days in length may be specified for ear.

8. Create temporary schedules.
9. Broadcast temporary "special day" date and duration. Q
I

E. Start/Stop Time Optimization:
1. Perform optimized start/stop as function of outside conditions, i tions, or both.
2. Adaptive and self-tuning, adjusting to changing conditions unat ed.

3. For each point under control, establish and modify:

a. Occupancy period.
b. Desired temperature at beginning of occupancy gerio
c. Desired temperature at end of occupancy pq

F. Night Setback/Setup Program: Reduce heating space perature setpoint or raise cooling
space temperature setpoint during unoccupied s; in cenjunction with scheduled start/stop
and optimum start/stop programs.

G. Calculated Points: Define calculations and to computed from monitored points
(analog/digital points), constants, or oth d points.

1. Employ arithmetic, algebraic, Bogle d special function operations.
2. Treat calculated values like an§ e alog value, use for any function that a "hard wired
point" might be used.
H. Event Initiated Programming; ay be initiated by any data point, causing series of
controls in a sequence. g\
1 Define time interv eh each control action between 0 to 3600 seconds.

2. Output may be anal ue.
3.  Provide for"g logic.
4. Verify complétién o0f one action before proceeding to next. If not verified, program shall be

able to ext action.
I. Direct Digal @gnpjrol: Each control unit shall provide Direct Digital Control software so that the
operato customize control strategies and sequences of operation by defining the
apppépriatesgontrol loop algorithms and choosing the optimum loop parameters.
1&ntrol loops: Defined using "modules" that are analogous to standard control devices.
tput: Paired or individual digital outputs for pulse-width modulation, and analog outputs,
O as required.

Firmware:

PID with analog or pulse-width modulation output.

Floating control with pulse-width modulated outputs.

Two-position control.

Primary and secondary reset schedule selector.

Hi/Lo signal selector.

Single pole double throw relay.

Single pole double throw time delay relay with delay before break, delay before make

and interval time capabilities.

4. Direct Digital Control loops: Downloaded upon creation or on operator request. On sensor
failure, program shall execute user defined failsafe output.

@ 0o o
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5. Display: Value or state of each of the lines which interconnect DDC modules.
Fine Tuning Direct Digital Control PID or floating loops:

1.  Display information:

Control loop being tuned

Input (process) variable

Output (control) variable

. Setpoint of loop %
. Proportional band
Integral (reset) Interval
g. Derivative (rate) Interval %

2. Display format: Graphic, with automatic scaling; with input and outpO

ol SRR RS N

superimposed on graph of "time" vs "variable".

Trend logging:
1. Each control unit will store samples of control unit's data poipts.

2. Update file continuously at discretely assignable intervals:
3.  Automatically initiate upload request and then store % rd disk.
4.

Time synchronize sampling at operator specified timés andfintervals with sample
resolution of one minute.
Co-ordinate sampling with on/off state of specifie int.

Display trend samples on work station in g@‘o at. Automatically scale trend graph

o o

with minimum 60 samples of data in plot s data.

2.11 HVAC CONTROL PROGRAMS

A.

O

General:

1. Support Inch-pounds and Sl ( '\l of measurement.

2. Identify each HVAC Control s @

Optimal Run Time:

1. Control start-up and sh es of HVAC equipment for both heating and cooling.
, 0

utside air temperature, seasonal requirements, and

2. Base on occupanc *
interior room mass ature
3.  Start-up systepag by g outside air temperature, room mass temperatures, and adaptive

model predi 4@: or how long building takes to warm up or cool down under different

conditio
4. Use out % [emperature to determine early shut down with ventilation override.
5. An@ aultiple building mass sensors to determine seasonal mode and worse case
er

co n for each day.

6. p r commands:
Define term schedule
% Add/delete fan status point.

b

c. Add/delete outside air temperature point.

d. Add/delete mass temperature point.

e. Define heating/cooling parameters.

f.  Define mass sensor heating/cooling parameters.
g. Lock/unlock program.

h. Request optimal run time control summary.

i Request optimal run time mass temperature summary.
j-  Request HVAC point summary.

k. Request HVAC saving profile summary.

7. Control Summary:

a. HVAC Control system begin/end status.

b. Optimal run time lock/unlock control status.
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Heating/cooling mode status.

Optimal run time schedule.

Start/Stop times.

Selected mass temperature point ID.

Optimal run time system normal start times.

Occupancy and vacancy times.

Optimal run time system heating/cooling mode parameters.

Mass temperature summary: %
. Mass temperature point type and ID.

~ST@me oo

Desired and current mass temperature values.

Calculated warm-up/cool-down time for each mass temperature
Heating/cooling season limits.

Break point temperature for cooling mode analysis.

VAC point summary:

Control system identifier and status. 2
Point ID and status.
Outside air temperature point ID and status. 0

Mass temperature point ID and point.
Calculated optimal start and stop times. Q

"0 Q0T OITOOOTD

Period start.

C. Supply Air Reset:

1.

4. o]
& HVAC control system status (begin/end).
% Supply air reset system status.

Monitor heating and cooling loads in buildi
deck and cold deck temperatures o
discharge temperatures.

Adjust discharge temperatures ehergy efficient levels satisfying measured load by:
a. Raising cooling temperat@highest possible value.

b. Reducing heating ten to lowest possible level.

Operator commands:

Add/delete fan
Lock/unlock p
Request summary

b

c

d. Add/De @ charge controller point.
e. DefipexdiSCharge controller parameters.
f

g

h

. efihg space load and load parameters.
. quest space load summary.
ntri

summary:

spaces, terminal reheat systems, both hot
ct and multizone systems, single zone unit

o

b

c. Optimal run time system status.
d. Heating and cooling loop.

e. High/low limits.

f.  Deadband.

g. Response timer.

h. Resettimes.

Space load summary:

a. HVAC system status.

b. Optimal run time status.

c. Heating/cooling loop status.

d. Space load point ID.

e. Current space load point value.
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f.  Control heat/cool limited.

g. Gain factor.

h. Calculated reset values.

i Fan status point ID and status.

j Control discharge temperature point ID and status.
k

l.

Space load point ID and status.
Air flow rate point ID and status. %

D. Enthalpy Switchover:

1.

2.

humidity; determine energy expended and control outside and return air
Operator commands:
. Add/delete fan status point. O

Add/delete outside air temperature point.

Calculate outside and return air enthalpy using measured temperature ar% e

Add/delete discharge controller point.

Define discharge controller parameters. 2
Add/delete return air temperature point.

Add/delete outside air dew point/humidity point.

Add/delete return air dew point/humidity poin

Add/delete damper switch. Q

Add/delete minimum outside air.
Add/delete atmospheric pressure.
Add/delete heating override switchs
Add/delete evaporative cooling swi
Add/delete air flow rate.

Define enthalpy deadban \
Lock/unlock program. Q
Request control su y

Request HVAC p % ary.

ontrol summary:
. HVAC control 0@, begin/end status.
nitcho

optimal system status.
time system status.

I TATTSQT0 Q00D

ixed air enthalpy.

Curgent Oltsi
5
% d cooling cool enthalpy using outside air.

Q@0 Q0T ®»QOLTOS

Iculated cooling cool enthalpy using mixed air.
culated enthalpy difference.

& Enthalpy switchover deadband.

j- ¥ Status of damper mode switch.
212 AMMING APPLICATION FEATURES

Trend Point:

1.

2.

Sample up to 150 points, real or computed, with each point capable of collecting 100
samples at intervals specified in minutes, hours, days, or month.

Output trend logs as line graphs or bar graphs. Output graphic on terminal, with each
point for line and bar graphs designated with a unique pattern, vertical scale either actual
values or percent of range, and horizontal scale time base. Print trend logs up to 12
columns of one point/column.

B. Alarm Messages:

1.

Allow definition of minimum of 100 messages, each having minimum length of 100
characters for each individual message.

DIRECT-DIGITAL CONTROL
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2. Assign alarm messages to system messages including point's alarm condition, point's
off-normal condition, totalized point's warning limit, hardware elements advisories.

3. Output assigned alarm with "message requiring acknowledgement".

4. Operator commands include define, modify, or delete; output summary listing current
alarms and assignments; output summary defining assigned points.

C. Weekly Scheduling:
1. Automatically initiate equipment or system commands, based on preselected ti %
schedule for points specified.
Provide program times for each day of week, per point, with one minute re i
Automatically generate alarm output for points not responding to commagd
Provide for holidays, minimum of 366 consecutive holidays. O

LN

Operator commands:

System logs and summaries.

Start of stop point. Q
Lock or unlock control or alarm input.

Add, delete, or modify analog limits and diﬁeren%

Adjust point operation position.

Change point operational mode.

Open or close point.

Enable/disable, lock/unlock, or execute interlok sequence or computation profile.
Begin or end point totalization.

Modify totalization values and limit

Access or secure point.

Begin or end HVAC or load cohiréisysitem.
Modify load parameter. (x
n. Modify demand limiting a cycle targets.
6. Output summary: Listing med function points, associated program times, and
respective day of weekqrogrammed points by software groups or time of day.
D. Interlocking:
1.  Permit events to o@sed on changing condition of one or more associated master

3T FTToIQ@ 000D

2. Binary cont ow limit of analog point or computed point shall be capable of being

r. Same master may monitor or command multiple slaves.

utilized ag=ma
3. Operat nds:
a. e.sfhgle master/multiple master interlock process.
b. fine logic interlock process.
c. LOek/unlock program.
Enable/disable interlock process.
e.” Execute terminate interlock process.
f.  Request interlock type summary.
P ECUTION
3.01 \NEXAMINATION
A. Verify existing conditions before starting work.

B. Verify that conditioned power supply is available to the control units and to the operator work
station. Verify that field end devices, wiring, and pneumatic tubing is installed prior to
installation proceeding.

3.02 INSTALLATION

A. Install control units and other hardware in position on permanent walls where not subject to
excessive vibration.

DIRECT-DIGITAL CONTROL
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3.03 MANUFACTURER'S FIELD SERVICES
A.

B.

C.

Install software in control units and in operator work station. Implement all features of programs
to specified requirements and appropriate to sequence of operation. Refer to Section 23 09 93.

Provide with 120v AC, 15 amp dedicated emergency power circuit to each programmable
control unit.

Provide conduit and electrical wiring in accordance with Section 26 27 17. Electrical material
and installation shall be in accordance with appropriate requirements of Division 26. %
i

Ensure that all components necessary to execute the sequences of operation are rdi
and installed by all contractors.

Contractor shall demolish and remove all existing control components, includi limited
to thermostats, pneumatic tabing, compressors, panels, and devices unlegs™e iSe noted on
the drawings. Demolition shall be coordinated on phased projects to mai @ e existing
system where needed until complete charge-over has been accompljsfied’

Start and commission systems. Allow sufficient time for start- mmissioning prior to
placing control systems in permanent operation.

Provide service engineer to instruct Owner's representaji operation of systems plant and
dis

equipment for 2 day period.

Provide basic operator training for 4 persons on y, alarm and status descriptors,
requesting data, execution of commands and requ f logs. Include a minimum of 8 hours
i

dedicated instructor time. Provide training o

3.04 DEMONSTRATION AND INSTRUCTIONS

A. Demonstrate complete and operatin Owner.
3.05 SCHEDULES @
A.

Input/Output Schedule:

1. Point Description:

2. Digital Input: \
a. Demand Mete@
b. Auxiliary tact:

c. Switch

1) iteh Closing:
% witch:
@ptical:

d. urrent:

e. Pressure:
3. igital Output:
a.” Control Relay:
b. Solenoid:
c. Contactor:
Analog Input:
a. Temperature:
b. Relative Humidity:
c. Pressure/Vacuum:
d. Filter:
e. Flow:
f.  Current:
g. Liquid Level:
h. Photocell:

DIRECT-DIGITAL CONTROL
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5.

6.

Analog Output:

a. Pneumatic Transducer:
b. 4-20 ma Module:

c. 0-16vDC:

Alarm:

B. Input/Output Schedule:
Point Description:
Inputs:

1.
2.

&

O

ofT@rPo0Tw

TTS@TM0 Q0T N TR0 Q0 TD

k.

n
o.
p.
g.
r.

oftware Features:

Temperature:
Relative Humidity:
Pressure:

Flow:

Level:

Position:

Energy:

Power:

utputs:

Status:

Alarm:

Pneumatic Position:
Electronic Position:
Set Point Adjust:
Start/Stop:
Off/Low/High:

PID Control (DDC):
High Limit:
Low Limit:

pply Air Reset:
. Interlock:

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

Run Time Totali N:

Consumption%tlon:

Program rt/Stap”

. Duty@ :
En itchover:

palRun Time:

O.A. Temperature Reset:

Free Cooling Mode:
Warm-up Mode:
Boiler Interlock:
Chiller Sequencing:
Energy Calculation:

C. Alarm Schedule:

High Limit: A1.
Low Limit: A2.
Run Time: AS3.
Maintenance: A4.
Status: AS5.
Override: A6.

ok wN =

230923
October 30, 2014
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7. Freeze: AT.
8. Low Pressure: AS8.

END OF SECTION
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SECTION 23 09 93
SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

SECTION PROVIDED FOR REFERENCE ONLY. BUILDING AUTOMATION SYSTEM/CONTROLS
PACKAGE PURCHASED UNDER SEPARATE CONTRACT.

1.01 PART 1 GENERAL

1.02 THIS SECTION DEFINES THE OPERATING PARAMETERS FOR THE BUILDIGN AU C@)N
SYSTEM EXPANSION, PURCHASED UNDER SEPARATE CONTRACT BY THE O
CONTRACTOR SHALL ENSURE THAT ALL REQUIRED CONTROL POINTS A
AND THAT THE SEQUENCE OF OPERATION CAN BE EXECUTED IN THE EV
FACTORY-PROVIDED CONTROLLERS ARE USED ON ANY EQUIPMENT

1.03 SECTION INCLUDES
A. This section defines the manner and method by which controls funtQRequirements for each
a

type of control system operation are specified. Equipment, devi system components
required for control systems are specified in other sections.

B. Sequence of operation for:
1. Chilled Water Water Generation

1.04 RELATED SECTIONS q
A. Section 23 09 23 - Direct-Digital Control System VAC.

B. Section 23 09 13 - Instrumentation and Contrgl Revicgs for HVAC.
C. Section 26 27 17 - Equipment Wiring: Elegtsi haracteristics and wiring connections.
1.05 SYSTEM DESCRIPTION

A. This Section defines the manner a
each type of control system opey@tig
components required for conir@

1.06 SUBMITTALS
A. See Section 01 30 00 - @trative Requirements, for submittal procedures.
D

B. Sequence of Ope%uoc mentation: Submit written sequence of operation for entire HVAC

yod by which controls function. Requirements for
specified. Equipment, devices, and system
ems are specified in other Sections.

system and each equipment.

1. Preface aragraph overview narrative of the system describing its purpose,
com d function.

2. St ch"Sequence in small segments and give each segment a unique number for
efer@ncing in Functional Test procedures; provide a complete description regardless of
the completeness and clarity of the sequences specified in the contract documents.

lude at least the following sequences:
. Start-up.
. Warm-up mode.

Normal operating mode.

Unoccupied mode.

Shutdown.

Capacity control sequences and equipment staging.

Temperature and pressure control, such as setbacks, setups, resets, etc.

Detailed sequences for all control strategies, such as economizer control, optimum
start/stop, staging, optimization, demand limiting, etc.

Effects of power or equipment failure with all standby component functions.
Sequences for all alarms and emergency shut downs.

Seasonal operational differences and recommendations.

S@ e o0 oD
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I.  Interactions and interlocks with other systems.

4. Include initial and recommended values for all adjustable settings, setpoints and
parameters that are typically set or adjusted by operating staff; and any other control
settings or fixed values, delays, etc. that will be useful during testing and operating the
equipment.

5.  For packaged controlled equipment, include manufacturer's furnished sequence of
operation amplified as required to describe the relationship between the packaged’c Is
and the control system, indicating which points are adjustable control points and which
points are only monitored.

6. Include schedules, if known.

C. Control System Diagrams: Submit graphic schematic of the control syste@%each

control component and each component controlled, monitored, or enable
1. Label with settings, adjustable range of control and limits.

2. Include flow diagrams for each control system, graphically dep control logic.
3. Include the system and component layout of all equipmen theycontrol system
monitors, enables or controls, even if the equipment is pri ntrolled by packaged or

integral controls.

4. Include draft copies of graphic displays indicating nigal system components, control
system components, and controlled function sta d value.

5. Include all monitoring, control and virtual points spé&gified in elsewhere.

6. Include a key to all abbreviations.

D. Points List: Submit list of all control points indicatin least the following for each point.

1. Name of controlled system.

2. Point abbreviation.

3.  Point description; such as dry \ rature, airflow, etc.

4. Display unit.

5.  Control point or setpoint I.e. a point that controls equipment and can have its
setpoint changed.

6. Monitoring point (Ye ; %€ a point that does not control or contribute to the control of
equipment but is u operation, maintenance, or performance verification.

7. Intermediate paint ( 0); i.e. a point whose value is used to make a calculation which
then control ipment, such as space temperatures that are averaged to a virtual point
to control res

8. Calcula 'n Yes / No); i.e. a “virtual” point generated from calculations of other point
valu ‘

E. Project Qrd Documents: Record actual locations of components and setpoints of controls,
inclyding changes to sequences made after submission of shop drawings.

1.07 QUA SSURANCE

Sign system under direct supervision of a Professional Engineer experienced in design of this
k and licensed in the State in which the Project is located.

P RODUCTS - NOT USED
PAR EXECUTION
3.01 GENERAL SYSTEM DESIGN AND OPERATION STANDARDS

A. The BAS shall control the new air cooled chiller to provide chilled water to the dual-temperature,
variable-flow distribution system via a primary/secondary piping arrangement. A new DDC
controller shall be installed to provide full integration of the chiller with the existing BAS.

3.02 CHILLED WATER SYSTEM
A. General

SEQUENCE OF OPERATIONS
FOR HVAC CONTROLS
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1. The chilled water system shall be manually enabled based on the time of day, outdoor air
conditions, and the system demand.

2. Cooling lockout shall prevent chilled water system from operating if outdoor air
temperature falls below 55 °F (adj.).

B. Secondary (Building) Water Loop Pumps
1. Whenever the chiller is enabled, the primary chilled water pump shall be enabled tgsrun

continuously. The pump may also be manually enabled and disabled from the
terminal.
i ter

2. On aloss of flow as detected by the chiller differential pressure switch, a *
loop faillure” shall be indicated at the operator's terminal. 6

C. Air Cooled Chiller
1. Whenever the chiller is enabled, the primary chilled water pump sha @: abled to run
continuously. The pump may also be manually enabled and di? @M the operator's
t

terminal.

2. The building automation system shall communicate direc chiller's factory
installed BAS interface. At a minimum, the BAS shall %ntrol the following points:
Leaving water temperature setpoint adjustment.

VFD status and operating level.

All operating codes in English (numbered ¢ are not acceptable).

All diagnostic codes in English (hnumbergd co are not acceptable).

All monitoring information, including imited to supply water temperature
(chilled water, condenser water, a water), return water temperature (chilled

water, condenser water, and h r), water setpoints, percentage of chiller
capacity being used, refrigera ssure alarms, operating alarms etc.

3. 3. The chiller's factory controlsgs ulate and stage compressors to maintain the
desired chilled water discharg @ erature, 45 °F(ad;.).
4.  When the chiller is disabq pEiMary chilled water pump shall be de-energized.

®oo oo

D. Chilled Water System Monitégin
1.  In addition to the in cewomts listed above, the following points shall be monitored by
the BAS via senso@h are provided by the BAS contractor:
Primary Loop ly perature (Air Cooled Chiller Loop and Absorption Chiller Loop)
Temperature (Air Cooled Chiller Loop and Absorption Chiller Loop)

Second ing) Loop Supply Temperature

Second@il ing) Loop Return Temperature

Pri econdary pumping flow status

Se ary pump differential pressure

. econdlary pump differential pressure setpoint

: ake-up water system status

AIF cooled chiller status, errors, and alarm status

Diagram showing the layout of the central plant, chilled water loop, CCHP loops, and
building loop with major components and dynamic temperatures shown where temperature

sensors exist in the system

END OF SECTION

o
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SECTION 23 25 00
HVAC WATER TREATMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A

Cleaning of piping systems.

1.02 RELATED REQUIREMENTS

A.
B.
C.
D.

Section 23 21 13 - Hydronic Piping. @%
Section 23 21 14 - Hydronic Specialties. %

Section 23 09 13 - Instrumentation and Control Devices for HVAC.

Section 26 27 17 - Equipment Wiring: Electrical characteristics and wiji @ections.

1.03 SUBMITTALS

A.
B.

C.

Product Data: Provide chemical treatment materials, chemic aRpd equipment including
electrical characteristics and connection requirements.

See Section 01 30 00 - Administrative Requirements, for subm ures.

Shop Drawings: Indicate system schematic, equipm ations, and controls schematics,
electrical characteristics and connection requirements.

Manufacturer's Installation Instructions: Indicatg plagement of equipment in systems, piping
configuration, and connection requirements.

Manufacturer's Field Reports: Indicate st treatment systems when completed and
operating properly. Indicate analysis of water after cleaning and after treatment.

Certificate: Submit certificate of co rom authority having jurisdiction indicating
approval of chemicals and their prgpdsed’disposal.

Project Record Documents: R @ actual locations of equipment and piping, including

sampling points and locatijon ofchemical injectors.
Operation and Mainten@ta: Include data on chemical feed pumps, agitators, and other
are

equipment includin s lists, procedures, and treatment programs. Include step by
step instructions t procedures including target concentrations.

1.04 QUALITY ASSU

A.

1.05

B.

Manufact ications: Company specializing in manufacturing the type of products
specifiedlin ghis*Section, with minimum ten years of documented experience. Company shall

have::oca presentatives with water analysis laboratories and full time service personnel.

I er Qualifications: Company specializing in performing the type of work specified in this
tioMywith minimum five years of documented experience and approved by manufacturer.

TORY REQUIREMENTS

onform to applicable code for addition of non-potable chemicals to building mechanical
systems and to public sewage systems.

Products Requiring Electrical Connection: Listed and classified by UL as suitable for the
purpose specified and indicated.

1.06 MAINTENANCE SERVICE

A.

Furnish service and maintenance of treatment systems for one year from Date of Substantial
Completion.

HVAC WATER TREATMENT
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B. Provide monthly technical service visits to perform field inspections and make water analysis on
site. Detail findings in writing on proper practices, chemical treating requirements, and
corrective actions needed. Submit two copies of field service report after each visit.

C. Provide laboratory and technical assistance services during this maintenance period.

maintenance, testing, and operation of water treatment systems. Arrange course at st f

D. Include four hour training course for operating personnel, instructing them on installation, care,
systems. é.l s

E. Provide on site inspections of equipment during scheduled or emergency shutdow preperly
evaluate success of water treatment program, and make recommendations in i sed
upon these inspections.

1.07 MAINTENANCE MATERIALS O
A. See Section 01 60 00 - Product Requirements, for additional provisi@
i

B. Supply sufficient chemicals for treatment and testing during war iod.
PART 2 PRODUCTS

2.01 MATERIALS 0
A. System Cleaner:

1. Manufacturers:
a. AmSolv/Division of Amrep, Inc: www, Iv.c
b. GE Water Technologies: www.gewater.
c. Nalco Company: www.nalco.com.
d. Substitutions: See Section 0

2.  Liquid alkaline compound with N
petroleum products.

3. Biocide chlorine release age
microbiocides such as q @
(thiocyanate). \1‘

4. Ensure compatibili @i hemicals with aluminum heat exchangers prior to use in the
system.

PART 3 EXECUTION

3.01 PREPARATION
A. Systemss erational, filled, started, and vented prior to cleaning. Use water meter to
ityin'e

record ach system.

roduct Requirements.
agents and detergents to remove grease and

as sodium hypochlorite or calcium hypochlorite or
ammonia compounds, tributyl tin oxide, methylene bis

C. Vérifythat electric power is available and of the correct characteristics.

3.02 C NG'SEQUENCE
centration:

1.  As recommended by manufacturer.
2. One pound per 100 gallons of water contained in the system.

B. Chilled Water Systems:
1. Circulate for 48 hours, then drain systems as quickly as possible.
2. Refill with clean water, circulate for 24 hours, then drain.
3.  REefill with clean water and repeat until system cleaner is removed.

B. Plac&ter al control valves in open position during cleaning.

C. Use neutralizer agents on recommendation of system cleaner supplier and approval of
Contruction Manager, Architect or Engineer of Record.

D. Flush open systems with clean water for one hour minimum. Drain completely and refill.

HVAC WATER TREATMENT
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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 23 64 26
ROTARY-SCREW WATER CHILLERS

PART 1 GENERAL
1.01 SECTION INCLUDES

1.02

1.03

A. Factory-assembled packaged chiller.

B. Charge of refrigerant and oil. %

C. Controls and control connections. @

D. Chilled water connections. %

E. Variable frequency drives.

F. Electrical power connections. O

RELATED REQUIREMENTS Q

A. Section 03 30 00 - Cast-in-Place Concrete: Concrete houseke

B. Section 23 05 13 - Common Motor Requirements for HVAC

C. Section 23 05 48 - Vibration and Seismic Controls for H iping and Equment

D. Section 23 05 53 - Identification for HVAC Piping and@ment

E. Section 23 05 93 - Testing, Adjusting, and Balanging for

F. Section 23 08 00 - Commissioning of HVAC.

G. Section 23 09 23 - Direct-Digital Control VAC.

H. Section 23 09 93 - Sequence of Operatix HVAC Controls.

I.  Section 23 21 13 - Hydronic Piping

J.  Section 23 21 14 - Hydronic Spe€iailti

K. Section 26 27 17 - Equipme

REFERENCE STANDARD \

A. AHRI 550/590 - Standard erformance Rating of Water-Chilling Packages Using the Vapor
Compression Cy: ir-Conditioning, Heating, and Refrigeration Institute.

B. ASHRAE Std fety Standard for Refrigeration Systems; American Society of Heating,
Refrigerating @ ir‘Conditioning Engineers, Inc (ANSI/ASHRAE Std 15).

C. ASME - Boiler and Pressure Vessel Code, Section VI, Division 1 - Rules for
Constru of Pressure Vessels; The American Society of Mechanical Engineers.

D. A B117°- Standard Practice for Operating Salt Spray (Fog) Apparatus; The American

ciety for Testing and Materials
E. 519 - IEEE Recommended Practices and Requirements for Harmonic Control in Electric

er Systems.
L 1995 - Heating and Cooling Equipment; Underwriters Laboratories Inc.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association.

ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus; The American
Society for Testing and Materials.

IEEE 519 - IEEE Recommended Practices and Requirements for Harmonic Control in Electric
Power Systems.

ROTARY-SCREW WATER
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1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate physical size, weight and location of major pieces of equipment to be
installed. Notify Owner and Architect of any major deviations from the equipment originally
specified prior to ordering equipment.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. %

B. Product Data: Provide rated capacities, weights, specialties and accessories, elegffic
requirements and wiring diagrams.

C. Shop Drawings: Indicate components, assembly, dimensions, weights and Io% required
clearances, and location and size of field connections. Indicate equipme o[y d
connections, valves, strainers, and thermostatic valves required for comple tem.

D. Manufacturer's Performance Data: Indicate energy input versus cod '@ oad output from 0 to
100 percent of full load at specified and minimum condenser w: perature for
water-cooled chillers and at specified and minimum outdoor aj ure for air-cooled
chillers.

E. Manufacturer's Instructions: Submit manufacturer's c\;@ installation instructions.

F. Manufacturer's Certificate: Certify that components fi ed but not produced by manufacturer
meet or exceed manufacturer's requirements.

G. Operation and Maintenance Data: Include startdup ructions, maintenance data, parts lists,
controls, and accessories; include trouble-sh ide.

H. Warranty: Submit manufacturer's warragt sure forms have been filled out in Owner's

name and registered with manufactuge
I.  Maintenance Materials: Furnish th ing for Owner's use in maintenance of project.
1. See Section 01 60 00 - P Requirements, for additional provisions.
2.  Extra Refrigerant: One €0 .
3.  Extra Lubricating O ainer.

. il»@n
1.06 QUALITY ASSURANCE @
A. Manufacturer QualificCations:” Company specializing in manufacturing the products specified in
this section with three years of documented experience.
B. When requir vidle certification of inspection for conformance to requirements of authority
having jugigdit
1.07 DELIVERY, RAGE, AND HANDLING
A. Coriiorm to manufacturer's written installation instructions for rigging, unloading, and

ansperting units.
B. @ er units to the job site completely assembled and charged with refrigerant and oil by
manufacturer.

1. RANTY
See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Manufacturer's Warranty: Provide minimum Five year warranty to include coverage for
materials and labor for complete assembly.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Trane Inc : www.trane.com.
B. York International Corporation/Johnson Controls, Inc: www.york.com.

ROTARY-SCREW WATER
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C. Substitutions: See Section 01 60 00 - Product Requirements.

1.

2.

The chilled water system has been designed based on specific capacities and
characteristics of equipment specified in this section and other sections.

When substitution of a different manufacturer or model number is desired, submit
sufficient information to demonstrate to Architect that the substitute will have the same or
better performance as that specified AND that the related equipment in the syste ill
perform acceptably with the substitute. "%

If the related equipment must be modified to perform acceptably with the sub%‘
o

entity proposing the substitution is responsible for all additional costs due t: r and

provision of different related equipment.

2.02 CHILLER APPLICATIONS
2.03 CHILLERS

A. Chillers: Factory assemble and test chiller consisting of compresso ompressor motor(s),
motor starter(s) or variable frequency drives as indicated, evap , denser, enclosure,
refrigeration circuits(s), condenser fans, vibration isolation an ies, interconnecting
piping, microprocessor-based controls, readouts, and diagnostigs:

1. Rating: AHRI 550/590.

2. Safety: UL 1995.

3. Safety: ASHRAE Std 15.

4. Construction & Testing: ASME BPVC-VIIIA#-

5. Products Requiring Electrical Connection: Wisted and classified by Underwriters
Laboratories Inc. as suitable for the purp cified and indicated.

6. Energy Efficiency: ASHRAE Std 90Q.

7. Enclosures: \

a. Chiller Structural Framin

1)  Mount structural steg elded steel base.
2) Factory apply. @ jalvanized finish.
b. Steel Chiller Cabj &x

1) Factory ¢ o@ Qaked on enamel or baked on powder paint finish.
2) Perform 50Q-h@ur salt spray test in accordance with ASTM B117 for outdoor

ap ions.
c. SteelC nels:
1) apply baked on powder paint or applied corrosion resistant paint prior to
mbly.

containing starters or variable frequency drives, terminal blocks,
through-the-door type disconnects and circuit breaker with lockable handles
indicating "power-on" or "power-off".

Q PFovide gasketing and weather-proofing to panels with fully opening doors

3) Provide door stays.
d. Electrical Equipment: NEMA 250.
2. PRESSORS AND EVAPORATOR
Compressors: Rotary-screw type.

1.

2.

3.
4.

Unit: Semi-hermetic type with two direct drive compressors with multiple independent
refrigeration circuit(s), internal muffler, discharge, check, and suction service valves.

Oil Lubrication System: Positive pressure system, oil heater, oil separator, check valves,
solenoid valves, and filtration devices.

Valves: Check valves in compressor discharge.

Capacity Reduction System: Load/unload valve control down to 20 percent of full load
without the activation of hot gas by-bass.

ROTARY-SCREW WATER
CHILLERS



Seaford School District ROTARY-SCREW WATER CHILLERS
Fred Douglas ES Chiller 23 64 26
StudioJAED Project No. 14026 October 30, 2014
Bid Documents

5. Motor: 3600 rpm, suction gas-cooled, hermetically sealed, squirrel cage induction with
variable frequency drive.

B. Evaporator: Shell and tube type.

1.  Three pass type, with three independent refrigeration circuits.

2. Shell, Removable Heads and Tube Support Sheets: Carbon steel.

3. Tubes: Mechanically expand and fasten, seamless, externally or internally enhance®,
copper tubes into intermediate tube support sheets along the length of shell to V%
contact and relative motion between tubes with the capability of being cleana

4. Tube Size: 1.0 inches diameter.

Conform with ASME BPVC-VIII-1 as applicable.
Refrigerant Working-Side Pressure Rating: 200 psig.
Qre.

5

6.

7. Water Working-Side Pressure Rating: 150 psig.

8. Connections: Flanged and designed for 150 psig waterside worQ
I

1.

? insulation with a maximum K value of 0.28.

D. Provide vents and water drain connections.

Provide fittings for temperature control sensors.

F. Freeze Protection: Provide evaporator heater w@mostat to protect from freezing at
F.

nsulation for All Cold Surfaces:
Factory install on shell and all other cold surfaces.
0.75 inches minimum thick, closed cell, expanded po% loride flexible foam

m

ambient temperatures down to minus 20 de
2.05 AIR-COOLED CONDENSER AND FANS

A. Heat Exchanger: \
1. Tubes: Round.
2. Arrangement: Two pass.
3. Mechanically bond alumi o internally enhanced, aluminum alloy tubing and

protect with corrosion,resi materials or coatings.
4. Clean, dehydrate 3 @ .
5. Leak Test: 506 psig* ’

6. Seal: Nitrogefl hblding'charge.

B. Coil Guards:
enclosing en

e expanded metal with lint screens. Provide coil protection for shipping by
omndenser coil with heavy plastic to prevent inadvertent damage to coil during

shipping of rigging
C. Fans andN¥lotors:
1. ans: Wynamically balanced low-sound propeller type, direct drive fans of reinforced
lymer corrosion resistant construction and equip with sealed, permanently lubricated ball

bearings.
Discharge Fan Guards: PVC coated.
= Discharge Direction: Vertical.
4.  Motors: Totally enclosed, high efficiency, with each controlled by a variable-speed drive,

suitable for outdoor use, three phase, totally enclosed air-over (TEAO), with internal
overload protection.

2.06 REFRIGERATION CIRCUITS
A. Provide two independent refrigeration circuit(s) with two compressors.

B. Minimum Refrigerant Specialties per Circuit:
1. Isolation and service valves for refrigerant removal and charging.
2. Removable-core filter driers.
3.  ASHRAE Std 15 compliant relief valves.

ROTARY-SCREW WATER
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4. Liquid line sight glass with moisture indicator.
5. Refrigerant expansion valves or metering devices.
6. Complete operating charge of both refrigerant and oil.

2.07 STARTERS AND DRIVES

A. Variable Frequency Drives: Completely assemble, wire, pipe, and factory test, factory or field
mounted variable frequency drive (VFD). Limit the field electrical connections for compu€s

motor power to the main power leads to the VFD, wiring of liquid pumps and tower fans%6th
control panel. Q

devices, DC voltage rectifier, and inverter/control regulator to c¢ C voltage to
sinusoidal PWM waveform.

1 Characteristics:
a. Refrigerant cooled. %
b. Microprocessor based pulse width modulation (PWM) with inp wer
@) D

c. lIsolate low voltage control physically from main power .

d. Control motor speed by integrated controls over wid offoperating conditions.

e. Provide short circuit interrupt and withstand rating sitaBle for available current.

2. Performance: 6

a. Do not exceed IEEE-519 requirements for v harmonic distortion (THD) and
harmonic current total demand distortion (T@esing VFD circuit breaker input
terminals as the point of common coupling (PCE€).

b. Full Load Efficiency: Minimum 97 periCe 100 percent VFD rated capacity.

c. Unity Displacement Power Factor: 4Q. imMimum.

d. Voltage Boost Capability: Full Itage at reduced line voltage conditions.

e. Soft start, linear acceleration, ast to stop capabilities.

f.  Base Motor Adjustable Fr ange: Control to 15 percent capacity at
nameplate voltage.

g. Torque Generation: nt instantaneous.
3. Heat Sink and Mating

a. Design for 185498ig Waterside working pressure.

b. Meterto mainperature within acceptable limits.
4. Suitable Ratings:

us or minus 10 percent nameplate voltage.
Operation at:

b. Co O
1) rcent of nameplate amperes and 5 seconds at 15 percent.
Q’n Apabient temperature range of 40 t0o122 degrees F, 95 percent humidity

non-condensing for altitudes up to 6000 feet.
C. ply with NEMA 250 and NEMA MG 1.
5: ser Interface for Programming and Display of the Following Parameters:

O Operating, configuration and fault messages.

6.

. Hertz frequency.
. VFD load, line side voltage, and current.
. kw.
. Input/output power devices temperature.
Electrical Service (single point power):
. Input Circuit Breaker: Suitable for the available current indicated.
. Provide power for chiller oil pump via factory wired standard branch circuit breaker.
. Provide power for oil heater, VFD and controls via 3 KVA control power transformer
and factory wired circuit breaker.
d. Provide factory-mounted and installed disconnect switch.
7. Discrete Contact Outputs (115 volt):
a. Circuit breaker shunt trip.

a
b
c
d
e
a
b
c

ROTARY-SCREW WATER
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b. Chilled water pump.
c. Condenser water pump.
d. Alarm status.

8. Analog Outputs: (4 to 20 mA) for head pressure reference and condenser water control
valve as applicable.

9.  Provide protection for under/over-voltage, phase loss/reversal/unbalance, ground fault,
single cycle voltage loss, programmable auto restart after power loss, and motor
overload/over temperature protection.

2.08 MICROPROCESSOR-BASED, PROPORTIONAL AND INTEGRAL CONTROLLE
A. Control Components for Preventing Shutdown:
1. Provide high pressure limit with indicating light for each compressor g&etig han factory
pressure switch to automatically unload compressor and prevent nu % high pressure
condenser control trip.

2. Provide one protector with indicating light for each compressg
of 120 percent of compressor running load amperage to a @

preventing over-current trip.
3. Provide low refrigerant limit to automatically unload hc
evaporator temperature trip. egn
B. Chiller Operation in Abnormal Operating Conditions: Qﬂ
1. Unloaded Running: Adequate chilled wate duction.
2. Trip-out Limit Reached: Chiller goes off-Ii@manual reset is required for continued
operation.
C. Control Panel Display:
. Evaporator pressure. \
Condenser refrigerant pressu

Entering and leaving evap r temperature.
Chilled water set-point.

Electrical 3 phase cu eN nd percent RLA setpoint.
Electrical 3 phase @a .

current limit set point
tically unload compressor

pressor preventing a low

Chiller operating mo
Condenserr rant temperature.
Elapsed tim mber of starts counter.

10. Chiller gbmphessor run status relay.

11.  Mini @l diagnostics with time and date stamp.

12. Idefitifieation of the fault, date, time and operating mode at time of occurrence, type of
esetequired, and help message.

D. P@r BAS Control and Monitoring:
| BACnet native interface.
@ Relay output energized upon detecting a fault requiring manual reset.

Relay output energized whenever unit is operating in a limit mode for an extended period
of time.

4. Analog input to control leaving chilled water temperature set-point based upon a 4-20ma or
0-10 VDC signal from the building automation system.

5.  Programmable soft during pull-down period via ramped current limit or fully adjustable,
temperature pull-down rate.

6. Leaving chilled water reset based upon return water temperature.

7. Provide RS-232 for printer interface.

CENOO A LN
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PART 3 EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Align chiller package on steel or concrete foundations.

C. Install units on vibration isolators.

D. Connect to electrical service. %

E. Connect to chilled water piping with flexible connections to prevent vibration tra @ing.

F. Provide isolation valves on the supply and return piping connections at the chi%

G. Arrange piping for easy dismantling to permit tube cleaning and removaI.O

3.02 MANUFACTURER'S FIELD SERVICES

A. Perform factory startup of the chiller by factory trained and authorj vicing technicians
confirming equipment has been correctly installed prior to equip 4@ béeoming operational and
covered under the manufacturer's warranty.

B. Supply initial charge of refrigerant and oil if not completely$actory charged.

C. Demonstrate system operations and verify specified p e.

3.03 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, fo@ut submittals.

B. See Section 01 79 00 - Demonstration and Trai #for additional requirements.

C. Demonstrate proper operation of equip 0 OWner's designated representative.

D. Demonstration: Demonstrate opers em to Owner's personnel.
1. Use operation and mainteng @ as reference during demonstration.
2.  Briefly describe function, gperatio®, and maintenance of each component.

E. operation and maintenance of system.

A

3.04 MAINTENA%@

additional training me S as required.

2. Provide mini of two hours of training.
3. Instructor: urer's training personnel.
4. Locatio ject site.

Training: Train Owner's persx C
1. Use operation and nce manual as training reference, supplemented with

See Sec 01 70 00 - Execution Requirements, or other applicable specification in the front
er&ad jonal requirements relating to maintenance service.

END OF SECTION

O
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SECTION 26 05 01
MINOR ELECTRICAL DEMOLITION
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical demolition.

1.02 RELATED REQUIREMENTS é %

A. Section 01 70 00 - Execution and Closeout Requirements: Additional requiremen
alterations work.

PART 2 PRODUCTS
2.01 MATERIALS AND EQUIPMENT < ’
individual sections.

A. Materials and equipment for patching and extending work: As spec@
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that abandoned wiring and equipment serve only ab
B. Demolition drawings are based on casual field obse

dongd facilities.

atiop’and existing record documents.
C. Report discrepancies to Owner before disturbing gxistingtinstallation.
D. Beginning of demolition means installer acce t@g conditions.

3.02 PREPARATION
A. Disconnect electrical systems in walls, fx and ceilings to be removed.

ompany.

B. Coordinate utility service outages wi
C. Provide temporary wiring and to maintain existing systems in service during

construction. When work m arformed on energized equipment or circuits, use personnel
experienced in such operatio

D. Existing Electrical Servi jntain existing system in service until new system is complete
and ready for service, Dis system only to make switchovers and connections. Minimize
outage duration.

1. Obtain permisgion from Owner at least 24 hours before partially or completely disabling
system
2. Ma ppogary connections to maintain service in areas adjacent to work area.

E. Existing Risg€ Alarm System: Maintain existing system in service until new system is accepted.
Disagble system only to make switchovers and connections. Minimize outage duration.
1: otify Owner before partially or completely disabling system.

ify local fire service.
Make notifications at least 24 hours in advance.
= Make temporary connections to maintain service in areas adjacent to work area.

Existing Telephone System: Maintain existing system in service until new system is complete

and ready for service. Disable system only to make switchovers and connections. Minimize

outage duration.

1. Notify Owner at least 24 hours before partially or completely disabling system.

2. Notify telephone utility company at least 24 hours before partially or completely disabling
system.

3. Make temporary connections to maintain service in areas adjacent to work area.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Remove, relocate, and extend existing installations to accommodate new construction.

MINOR ELECTRICAL
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w

E.
F.

Remove abandoned wiring to source of supply.

Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling
finishes. Cut conduit flush with walls and floors, and patch surfaces.

Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit
servicing them is abandoned and removed. Provide blank cover for abandoned outlets that are
not removed.

r

Repair adjacent construction and finishes damaged during demolition and extensi

Maintain access to existing electrical installations that remain active. Modify ingtallation
provide access panel as appropriate.

3.04 CLEANING AND REPAIR

A
B.

Panelboards: Clean exposed surfaces and check tightness of elect connections. Replace
damaged circuit breakers and provide closure plates for vacan ions. Provide typed circuit
directory showing revised circuiting arrangement.

Clean and repair existing materials and equipment that remain or th@reused.

Luminaires: Remove existing luminaires for cleaning. Usgmild\getergent to clean all exterior
and interior surfaces; rinse with clean water and wipe e lamps, ballasts and broken

electrical parts.
END OF SEC@

&
OQ"

<
A

O
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SECTION 26 05 34
CONDUIT
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Flexible metal conduit (FMC).

B. Conduit fittings. %
C. Conduit, fittings and conduit bodies. @
1.02 RELATED REQUIREMENTS %
A. Section 07 84 00 - Firestopping.
. Section 26 05 26 - Grounding and Bonding for Electrical Systems. O
Section 26 05 29 - Hangers and Supports for Electrical Systems. Q

Section 26 05 53 - Identification for Electrical Systems.
. Section 26 05 37 - Boxes.

1.03 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electric%id Steel Conduit (ERSC).
I

B. ANSI C80.3 - American National Standard for S Electfical Metallic Tubing (EMT).

C. ANSI C80.5 - American National Standard fo

D. NECA 1 - Standard for Good Workmanship.i
Contractors Association. \

E. NECA 101 - Standard for Installing
Contractors Association.

F. NEMA FB 1 - Fittings, Cast Me @ eS, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; National gal Manufacturers Association (ANSI/NEMA FB 1).

G. UL 1 - Flexible Metal Co «@’g

H. UL 514B - Conduit, Jubinghahd Cable Fittings.
1.04 SUBMITTALS

Mmoo w

ctfical Rigid Aluminum Conduit (ERAC).
ctrical Construction; National Electrical

uits (Rigid, IMC, EMT); National Electrical

Administrative Requirements for submittals procedures.

A. See Section
B. Product% ide for metallic conduit and flexible metal conduit.

C. Samples aterials Actually Delivered to Site:
1. wo pieces each of conduit, 2 feet long.
. JRrojechRecord Documents: Accurately record actual routing of conduits larger than 2 inches.

@ ASSURANCE

onform to requirements of NFPA 70.

Products: Listed and classified by Underwriters Laboratories Inc. as suitable for purpose
specified and shown.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

B. Accept conduit on site. Inspect for damage.

C. Protect conduit from corrosion and entrance of debris by storing above grade. Provide
appropriate covering.

CONDUIT
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D. Protect PVC conduit from sunlight.
PART 2 PRODUCTS
2.01 CONDUIT REQUIREMENTS
A. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.

B. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) ing
firm acceptable to authority having jurisdiction as suitable for the purpose indicated.
C. Where conduit size is not indicated, size to comply with NFPA 70 but not less tha@ le

minimum size requirements specified.
2.02 METAL CONDUIT
A. Manufacturers: O
1. Allied Tube & Conduit: www.alliedtube.com.

2. Beck Manufacturing, Inc: www.beckmfg.com. Q

3.  Wheatland Tube Company: www.wheatland.com.
4. Substitutions: See Section 01 60 00 - Product Require

B. Rigid Steel Conduit: ANSI C80.1.

C. Fittings and Conduit Bodies: NEMA FB 1; material tth conduit.

2.03 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers: 0
1.  AFC Cable Systems, Inc: www.afcweb.

2.  Electri-Flex Company: www.electrifl
3. International Metal Hose: www.
4. Substitutions: See Section 01460 O€

B. Description: NFPA 70, Type F\M€Csstandard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and use in classified firestop systems to be used.

C. Fittings:

- Product Requirements.

1. Description: Fittin lying with NEMA FB 1 and listed and labeled as complying with
UL 514B.
2. Material: U el or malleable iron.
D. Description: ed steel construction.
E. Fittings: 1.

PART 3 EXECU

3.01 EXAMINATIO
A. erifyhat field measurements are as shown on drawings.

. @ y that mounting surfaces are ready to receive conduits.
ify that conditions are satisfactory for installation prior to starting work.
erify routing and termination locations of conduit prior to rough-in.

E. Conduit routing is shown on drawings in approximate locations unless dimensioned. Route as
required to complete wiring system.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install conduit in a neat and workmanlike manner in accordance with NECA 1.
C. Conduit Support:

CONDUIT
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1. Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

D. Connections and Terminations:
1.  Use suitable adapters where required to transition from one type of conduit to another.
2. Provide insulating bushings or insulated throats at all conduit terminations to prat

conductors.

3. Secure joints and connections to provide maximum mechanical strength ctrieal
continuity. %

E. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, inclotings and
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwi ated.

3. Provide sleeves for penetrations as indicated or as requir: cllitate installation. Set

sleeves flush with exposed surfaces unless otherwise i 'c d or required.
4. Conceal bends for conduit risers emerging above gr
5

Seal interior of conduits entering the building fro
prevent entry of moisture and gases.

nd at first accessible point to

6. Where conduits penetrate waterproof mem I as required to maintain integrity of
membrane.

7. Make penetrations for roof-mounted eq ithin associated equipment openings and
curbs where possible to minimize ro stem penetrations. Where penetrations are
necessary, seal as indicated or as ired 1o preserve integrity of roofing system and
maintain roof warranty. Includ locations of penetrations and methods for sealing

with submittals.
8. Install firestopping to pre €
materials and methods o

|stance rating of partitions and other elements, using
in Section 07 84 00.

F. Conduit Movement Prov s: ere conduits are subject to movement, provide expansion
and expansion/deflectio%s 0 prevent damage to enclosed conductors or connected
equipment. This in es is not limited to

1. Where con ss structural joints intended for expansion, contraction, or deflection.

2. Where cond are subject to earth movement by settlement or frost.

G. Condensatio @ ention: Where conduits cross barriers between areas of potential substantial
temperat@ire differ€ntial, provide sealing fitting or approved sealing compound at an accessible
point nearg¢he penetration to prevent condensation. This includes, but is not limited to:

1. here¥conduits pass from outdoors into conditioned interior spaces.
2. here conduits pass from unconditioned interior spaces into conditioned interior spaces.

H. @ ide grounding and bonding in accordance with Section 26 05 26.

3.03 RFACE WITH OTHER PRODUCTS

nstall conduit to preserve fire resistance rating of partitions and other elements, using materials
and methods specified in Section 07 84 00.

B. Route conduit through roof openings for piping and ductwork wherever possible. Where
separate roofing penetration is required, coordinate location and installation method with roofing
installation specified in Section roofing section.

END OF SECTION
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SECTION 26 05 37
BOXES

PART 1 GENERAL
1.01 SECTION INCLUDES

A

moow

boxes.
Cabinets and enclosures, including junction and pull boxes larger than 100 cubic i%

Wall and ceiling outlet boxes.
Floor boxes.
Pull and junction boxes. O

Outlet and device boxes up to 100 cubic inches, including those used as junction and p%

1.02 RELATED REQUIREMENTS

A.

B.
C.
D

m

F.

Section 07 84 00 - Firestopping. 2

Section 26 05 26 - Grounding and Bonding for Electrical Syst
Section 26 05 29 - Hangers and Supports for Electrical S ms)
Section 26 27 26 - Wiring Devices:

1. Wall plates.

Section 26 27 16 - Electrical Cabinets and Encl@sur

Section 26 27 26 - Wiring Devices: Wall plat ipiShed areas, floor box service fittings,
fire-rated poke-through fittings, and acce OXes.

1.03 REFERENCE STANDARDS

A.

B.

F.

G.

K.

NECA 1 - Standard for Good Work p in Electrical Construction; National Electrical
Contractors Association.

NECA 130 - Standard for In d Maintaining Wiring Devices; National Electrical
Contractors Association.

NEMA FB 1 - Fittings, C al Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable'%tiona lectrical Manufacturers Association (ANSI/NEMA FB 1).

NEMA OS 1-Sh Outlet Boxes, Device Boxes, Covers, and Box Supports; National
Electrical Ma @ rs Association (ANSI/NEMA OS 1).

NEMA O Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports; National
Electric nufacturers Association (ANSI/NEMA OS 2).

N 250™Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical
nBfacturers Association.

A 70 - National Electrical Code; National Fire Protection Association.
0 - Enclosures for Electrical Equipment, Non-Environmental Considerations.
L 50E - Enclosures for Electrical Equipment, Environmental Considerations.
UL 508A - Industrial Control Panels.
UL 514A - Metallic Outlet Boxes.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

BOXES
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2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of

connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, efc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.

flush-mounted boxes where indicated.
8.  Notify Architect of any conflicts with or deviations from the contract

direction before proceeding with work.
1.05 SUBMITTALS < Z
ures.

A. See Section 01 30 00 - Administrative Requirements, for submij C
B. Project Record Documents: Record actual locations and r@ heights of outlet, pull, and

7. Coordinate the work with other trades to provide walls suitable for install%

Obtain

junction boxes on project record documents.
1.06 QUALITY ASSURANCE Q
A. Conform to requirements of NFPA 70.
PART 2 PRODUCTS 0
2.01 BOXES

A. General Requirements:
1. Do not use boxes and associa ories for applications other than as permitted by
NFPA 70 and product listing.
2. Provide all boxes, fittings #uppoftsf and accessories required for a complete raceway
system and to accom ices and equipment to be installed.
3. Provide products lis % ed, and labeled by Underwriter's Laboratories Inc. (UL) or

testing firm accep thority having jurisdiction as suitable for the purpose indicated.
4. Where box size is no icated, size to comply with NFPA 70 but not less than applicable

minimum si uirements specified.
5. Provide ng terminals within boxes where equipment grounding conductors
termina&
oxes Up to 100 cubic inches, Including Those Used as Junction and Pull

B. Outleta
Boxes:
1. se sheet-steel boxes for dry locations unless otherwise indicated or required.
2: se cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise
indicated or required; furnish with compatible weatherproof gasketed covers.
@ Use suitable concrete type boxes where flush-mounted in concrete.
= Use suitable masonry type boxes where flush-mounted in masonry walls.
Use raised covers suitable for the type of wall construction and device configuration where
required.
Use shallow boxes where required by the type of wall construction.
Do not use "through-wall" boxes designed for access from both sides of wall.
Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL
514A.
9. Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL
514A,; furnish with threaded hubs.

® N o
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10. Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and
weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

11. Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes.

12. Wall Plates: Comply with Section 26 27 26.

Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic i @

1.  Comply with NEMA 250, and list and label as complying with UL 50 and UL 5QE, or
508A.

2. NEMA 250 Environment Type, Unless Otherwise Indicated:

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless othecated.

2.02 MANUFACTURERS

A.
B.
C.

Appleton Electric: www.appletonelec.com. Q

Steel City
Substitutions: Reco, Inc. See Section 01 60 00 - Product l@ nts.

2.03 OUTLET BOXES

A

B.
C.

D

Sheet Metal Outlet Boxes: NEMA OS 1, galvanized ste

1. Luminaire and Equipment Supporting Boxg§: Rated for weight of equipment supported;
include 1/2 inch male fixture studs wher, %

2. Concrete Ceiling Boxes: Concrete type.

Nonmetallic Outlet Boxes: NEMA OS 2!

Cast Boxes: NEMA FB 1, Type FD, Xﬂ Provide gasketed cover by box manufacturer.
Provide threaded hubs.

ea.

. Wall Plates for Finished Areae ified in Section 26 27 26.
2.04 FLOOR BOXES \

A. Floor Boxes: NEMA O@ adjustable, _4 inches deep.
B. Material: Cast me
C. Shape: Rectangulaf.
D. Service Fittir@ specified in Section 26 27 26.
2.05 PULL AND BOXES
A. Shegt MetalBoxes: NEMA OS 1, galvanized steel.
B. H&Enclosures: As specified in Section 26 27 16.

C.ce Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction

. Material: Galvanized cast iron; Cast Aluminum.
2.  Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

In-Ground Cast Metal Box: NEMA 250, Type 6, outside flanged, recessed cover box for flush
mounting:

1. Material: Galvanized cast iron; Cast Aluminum.

2. Cover: Nonskid cover with neoprene gasket and stainless steel cover screws.

3. Cover Legend: "ELECTRIC".

BOXES
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PART 3 EXECUTION

3.01 EXAMINATION

3.02

Verify that field measurements are as shown on drawings.
Verify that mounting surfaces are ready to receive boxes.

. Verify that conditions are satisfactory for installation prior to starting work. E )
D. Verify locations of floor boxes and outlets in offices and work areas prior to ro%

o® >

3.03 INSTALLATION
A. Install products in accordance with manufacturer's instructions.

B. Perform work in a neat and workmanlike manner in accordance with d, where
applicable, NECA 130, including mounting heights specified in thos dards where mounting
heights are not indicated.

C. Arrange equipment to provide minimum clearances in accor: with manufacturer's
instructions and NFPA 70.

D. Box Supports:
1. Secure and support boxes in accordance with N 70 and Section 26 05 29 using

suitable supports and methods approved b autRerity having jurisdiction.
2. Provide independent support from building{str re except for cast metal boxes (other

than boxes used for fixture support) su threaded conduit connections in
accordance with NFPA 70. Do not i pport from piping, ductwork, or other
systems. \

E. Install boxes plumb and level.

F. Flush-Mounted Boxes:
1. Install boxes in nonco »@ aterials such as concrete, tile, gypsum, plaster, etc. so
that front edge of boxs0r @¢lated raised cover is not set back from finished surface

more than 1/4 inc s'hot project beyond finished surface.
2. Install boxes in com le materials such as wood so that front edge of box or
associated rai cover is flush with finished surface.
3. Repair roug gs around boxes in noncombustible materials such as concrete, tile,
gypsumgplasie® etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edg % X.
G. |Installb as required to preserve insulation integrity.

H. Instéll permanent barrier between ganged wiring devices when voltage between adjacent
dévi exceeds 300 V.

l. Il firestopping to preserve fire resistance rating of partitions and other elements, using
rials and methods specified in Section 07 84 00.

Close unused box openings.

Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

L. Provide grounding and bonding in accordance with Section 26 05 26.

=

Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.

N. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling,
equipment connections, and as required by NFPA 70.

O. Coordinate installation of outlet boxes for equipment connected under Section 26 27 17.

BOXES
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P. Set wall mounted boxes at elevations to accommodate mounting heights indicated.

Q. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.
1. Adjust box locations up to 10 feet if required to accommodate intended purpose.

R. Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26.

S. Maintain headroom and present neat mechanical appearance.

T. Install pull boxes and junction boxes above accessible ceilings and in unfinished are

U. Inaccessible Ceiling Areas: Install outlet and junction boxes no more than 6 inch eiling
access panel or from removable recessed luminaire.

V. Install boxes to preserve fire resistance rating of partitions and other elem sing materials
and methods specified in Section 07 84 00.

W. ”benches, and

Coordinate mounting heights and locations of outlets mounted abov
backsplashes.

X. Locate outlet boxes to allow luminaires positioned as shown or{“ ceiling plan.

Y. Align adjacent wall mounted outlet boxes for switches, thermo and similar devices.
Z. Use flush mounting outlet box in finished areas.

AA. Locate flush mounting box in masonry wall to require Qg of masonry unit corner only.

Coordinate masonry cutting to achieve neat openiag.
AB. Do not install flush mounting box back-to-back @ provide minimum 6 inches separation.

Provide minimum 24 inches separation in ac ed walls.

AC. Secure flush mounting box to interior w ition studs. Accurately position to allow for
surface finish thickness.

AD. Use stamped steel bridges to faste mounting outlet box between studs.

AE. Install flush mounting box wit ing wall insulation or reducing its effectiveness.

AF. Use adjustable steel channel¥as rs for hung ceiling outlet box.
AG. Do not fasten boxes to port wires.

AH. Support boxes independently’of conduit, except cast box that is connected to two rigid metal
conduits both suithin 12 inches of box.

Al.  Use gang bo a\more than one device is mounted together. Do not use sectional box.
AJ. Use ganggo laster ring for single device outlets.
AK. Use cas et box in exterior locations exposed to the weather and wet locations.

AL. Usgfcast flodr boxes for installations in slab on grade; formed steel boxes are acceptable for
otherlipstallations.

AIoor boxes level.
) ge Pull Boxes: Use hinged enclosure in interior dry locations, surface-mounted cast metal

ox in other locations.
3.04 'ADJUSTING
A. Adjust floor boxes flush with finish flooring material.
B. Adjust flush-mounting outlets to make front flush with finished wall material.
C. Install knockout closures in unused box openings.
3.05 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.
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3.06 PROTECTION

A. Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical identification requirements.

Identification nameplates and labels. %
Wire and cable markers. @
Voltage markers. %

. Warning signs and labels.

F. Field-painted identification of conduit. O

1.02 RELATED REQUIREMENTS

A. Section 09 90 00 - Painting and Coating. Q~2

moow

1.03 REFERENCE STANDARDS
A. ANSI Z535.2 - American National Standard for Environ and Facility Safety Signs.
B. ANSI Z535.4 - American National Standard for ProduQety Signs and Labels.
C. NFPA 70 - National Electrical Code; National Fir otection Association.
D. UL 969 - Marking and Labeling Systems. @
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative R ments for submittals procedures.
B. Product Data: Provide catalog dat plates, labels, and markers.
C. Manufacturer's Instructions: . pplication conditions and limitations of use stipulated by
oS
(o)¢ t

product testing agency. Incl ctions for storage, handling, protection, examination,
preparation and installati \ .
1.05 QUALITY ASSURANCE %
A. Conform to requi of' NFPA 70.

r ts
1.06 EXTRA MATERIA § >
A. See Section @‘ - Product Requirements for additional requirements.

PART 2 PRODUGTS

2.01 IDENTIEJCA REQUIREMENTS
A. Idénfification for Equipment:
identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.
) entification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less: Comply with Section 26 05 19.

2. Use identification nameplate or identification label to identify color code for ungrounded
and grounded power conductors inside door or enclosure at each piece of feeder or

branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

2.02 MANUFACTURERS
A. Brady Corporation: www.bradycorp.com.
B. Seton Identification Products: www.seton.com/aec.

IDENTIFICATION FOR
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C. HellermannTyton: www.hellermanntyton.com.

D. Substitutions: See Section 01 60 00 - Product Requirements.
2.03 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:

1. Materials:
2. Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up t@

high; Four, located at corners for larger sizes.
B. Identification Labels:

1. Materials: Use self-adhesive laminated plastic labels; UV, chemical, wat%t, and

abrasion resistant.
2. Text: Use factory pre-printed or machine-printed text. Do not use ha @ en text unless
otherwise indicated.

C. Nameplates: Engraved three-layer laminated plastic, black Ietter@ ite background.

D. Locations:
1. Each electrical distribution and control equipment enclosute.
2. Communication cabinets.

3. Disconnect switches, and starters.

E. Letter Size:

1. Use 1/8 inch letters for identifying individudl egdipment and loads.
2. Use 1/4 inch letters for identifying grou uipment and loads.

2.04 WIRE AND CABLE MARKERS

A. Manufacturers:
1. Panduit Corp.
2.  Substitutions: See Sections®
B. Markers for Conductors and<ak Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-lag atipgMheat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split

sleeve type markers sui r the conductor or cable to be identified.
C. Markers for Condu an ble Bundles: Use plastic marker tags secured by nylon cable

D and circuit number or other designation indicated.

E re-printed or machine-printed text, all capitalized unless otherwise indicated.
F.  Minimu xt Height: 1/8 inch.

G C&BIac text on white background unless otherwise indicated.

H. Bescriftion: Vinyl cloth type self-adhesive wire markers.

scription: split sleeve type wire markers.

Ocations: Each conductor at panelboard gutters, pull boxes, outlet boxes, and junction boxes
each load connection.

Legend:
1.  Power and Lighting Circuits: Branch circuit or feeder number indicated on drawings.
2. Control Circuits: Control wire number indicated on shop drawings.

2.05 VOLTAGE MARKERS

A. Manufacturers: Panduit Corp
1. Substitutions: See Section 01 60 00 - Product Requirements.

B. Minimum Size:

IDENTIFICATION FOR
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©mmo

1 Markers for Equipment: 1 1/8 by 4 1/2 inches.

2. Markers for Conduits: As recommended by manufacturer for conduit size to be identified.
3.  Markers for Pull Boxes: 1 1/8 by 4 1/2 inches.

4.  Markers for Junction Boxes: 1/2 by 2 1/4 inches.
L

1

2

egend:
Markers for Voltage Identification: Highest voltage present.

b. Other Systems: Type of service.
Color: Black text on orange background unless otherwise indicated.

Markers for System Identification: %
a. Emergency Power System: Text "EMERGENCY". @

Location: Furnish markers for each conduit longer than 6 feet.
Spacing: 20 feet on center.

Color: Q
1. 480 Volt System: Brown.

2. 208 Volt System: Yellow. 0

3.

Fire Alarm System: Red.

Legend:
1. 480 Volt System: brown.
2. 208 Volt System: yellow.

3. Fire Alarm System: red.

2.06 WARNING SIGNS AND LABELS

A
B.

Comply with ANSI Z535.2 or ANSI Z535! pplicable.
Warning Signs:

1. Materials:
2. Minimum Size: 7 by 10 in ss otherwise indicated.
Warning Labels: \

1. Materials: Use fa -printed or machine-printed self-adhesive polyester or

self-adhesive vinyl la 7 UV, chemical, water, heat, and abrasion resistant; produced
using materi cognized to UL 969.
2. Machine-Pri els: Use thermal transfer process printing machines and accessories

recommeéndad By label manufacturer.
3.  Mini ~ @. 2 by 4 inches unless otherwise indicated.

PART 3 EXECU

3.01 PREPARATIO
A. cansurfaces to receive adhesive products according to manufacturer's instructions.

|
B.

@ ease and clean surfaces to receive nameplates and labels.
ALLATION

3.% }s
Install products in accordance with manufacturer's instructions.

Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:

1.  Surface-Mounted Equipment: Enclosure front.

2. Flush-Mounted Equipment: Inside of equipment door.

3. Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with rear
access.

4. Elevated Equipment: Legible from the floor or working platform.

5. Interior Components: Legible from the point of access.

IDENTIFICATION FOR
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6. Conductors and Cables: Legible from the point of access.
Install identification products centered, level, and parallel with lines of item being identified.

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.

o

wrinkles and edges properly sealed.

END OF SECTION @

Q
&
o

%

&
OQ-

<
A

O

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles g

IDENTIFICATION FOR
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SECTION 26 27 17
EQUIPMENT WIRING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS %

A. Section 26 05 34 - Conduit.

B. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables (600@ Ss).

C. Section 26 05 37 - Boxes.

D. Section 26 27 26 - Wiring Devices. O
1.03 REFERENCE STANDARDS Q

A. NEMA WD 1 - General Color Requirements for Wiring Device Electrical

Manufacturers Association.
B. NEMA WD 6 - Wiring Devices - Dimensional Requirementsi National Electrical Manufacturers
Association.

C. NFPA 70 - National Electrical Code; National Fire Protegtion Association.

1.04 SUBMITTALS Q
A. See Section 01 30 00 - Administrative Requi or submittal procedures.

B. Product Data: Provide wiring device m ’s catalog information showing dimensions,

configurations, and construction.

C. Manufacturer's Instructions: Indicate cation conditions and limitations of use stipulated by
product testing agency. IncludefinSgguetions for storage, handling, protection, examination,
preparation, and installation @ t.

1.05 QUALITY ASSURANCE \

A. Conform to requirements PA 70.

B. Products: Listed lassified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indi .
1.06 COORDINATIO

A. Obtain shop drawings, product data, manufacturer's wiring diagrams, and
manufactlfer's instructions for equipment furnished under other sections.

B. D@e connection locations and requirements.
C. g#Seguence rough-in of electrical connections to coordinate with installation of equipment.

. @ ence electrical connections to coordinate with start-up of equipment.
P RODUCTS
2.01 "MATERIALS

A. Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for

equipment.

1.  Colors: Conform to NEMA WD 1.

2. Cord Construction: NFPA 70, Type SO, multiconductor flexible cord with identified
equipment grounding conductor, suitable for use in damp locations.

3. Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit
overcurrent protection.

4. Product:

EQUIPMENT WIRING



Seaford School District EQUIPMENT WIRING
Fred Douglas ES Chiller 26 27 17
StudioJAED Project No. 14026 October 30, 2014
Bid Documents

5. Substitutions: See Section 01 60 00 - Product Requirements.

Disconnect Switches: As specified in Section and in individual equipment sections.
Wiring Devices: As specified in Section 26 27 26.

Flexible Conduit: As specified in Section 26 05 34.

Wire and Cable: As specified in Section 26 05 19.

F. Boxes: As specified in Section 26 05 37. %
2.02 EQUIPMENT CONNECTIONS @

moom

PART 3 EXECUTION

3.01 EXAMINATION
A. Verify that equipment is ready for electrical connection, wiring, and en .
3.02 ELECTRICAL CONNECTIONS Q

A. Make electrical connections in accordance with equipment ma 's instructions.
e liquidtight flexible conduit

=

B. Make conduit connections to equipment using flexible conduit:
with watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and ca
temperatures encountered.

th TAsulation suitable for

D. Provide receptacle outlet to accommodate connéctigh, with attachment plug.
E. Provide cord and cap where field-supplied at plug is required.
F. Install suitable strain-relief clamps and fitti ord connections at outlet boxes and

equipment connection boxes.
G. Install disconnect switches, control trol stations, and control devices to complete
equipment wiring requirements
H. Install terminal block jumper: tlete equipment wiring requirements.
I.  Install interconnecting c x iring between devices and equipment to complete
equipment wiring require
Cu

J.  Coolers and Free t and seal conduit openings in freezer and cooler walls, floor, and
ceilings.

/\((O
O

END OF SECTION

EQUIPMENT WIRING
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SECTION 26 27 26
WIRING DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Wall switches.

B. Wall dimmers. %

C. Receptacles. @

D. Wall plates. %

E. Floor box service fittings.

1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems. g

B. Section 26 05 35 - Surface Raceways: Surface raceway syste luding multioutlet
assemblies.

C. Section 26 05 37 - Boxes.

D. Section 26 05 53 - Identification for Electrical System ntifiCation products and
requirements.

E. Section 26 09 23 - Lighting Control Devices: De¥icegifor automatic control of lighting, including
occupancy sensors, in-wall time switches, and iRgwalljinterval timers.

F. Section 26 27 17 - Equipment Wiring: C plugs for equipment.

1.03 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrica@r, General Specification for; Federal Specification.

B. FS W-S-896 - Switches, Togg and Lock), Flush-mounted (General Specification);
Federal Specification.

C. NECA 1 - Standard for @ orkmanship in Electrical Construction; National Electrical
Contractors Association. ’

D. NEMAWD 1-Geg | Color Requirements for Wiring Devices; National Electrical
Manufacturers As

E. NEMA WD evice -- Dimensional Requirements; National Electrical Manufacturers
Associati

F. NFPA7 ational Electrical Code; National Fire Protection Association.

G. U - General-Use Snap Switches.

H. 498y Attachment Plugs and Receptacles.

14D - Cover Plates for Flush-Mounted Wiring Devices.
943 - Ground-Fault Circuit-Interrupters.
UL 1472 - Solid-State Dimming Controls.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1.  Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.
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4.  Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and
configurations. %
f

C. Manufacturer's Installation Instructions: Indicate application conditions and limitatigfis
stipulated by product testing agency. Include instructions for storage, handling, protegtio
examination, preparation, and installation of product. %

1.06 QUALITY ASSURANCE

requirements.
C. Manufacturer Qualifications: Company specializing in ma% g the products specified in
ce.

A. Conform to requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document thanribes execution
this section with minimum three years documented experi

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's pagkaging until ready for installation.

B. Furnish two of each style, size, and finis
PART 2 PRODUCTS
2.01 MANUFACTURERS 9
A. Hubbell Incorporated; : www. ing.com.
Leviton Manufacturing Co , WIC; : www.leviton.com.
Lutron Electronics Com%c: www.lutron.com.
Pass & Seymour, nd ofLegrand North America, Inc; : www.legrand.us
Cooper Wiring D .cooperwiringdevices.com.

1.08 EXTRA MATERIALS
A. See Section 01 60 00 - Product Requiremen% itional provisions.

, Inc: www.leviton.com.

Leviton Man
Substitutibns; “6e€ Section 01 60 00 - Product Requirements.
Sourge Limijtations: Where possible, for each type of wiring device furnish products produced
b ingle manufacturer and obtained from a single supplier.
2.02 APP &NS
.ide wiring devices suitable for intended use and with ratings adequate for load served.
é or single receptacles installed on an individual branch circuit, provide receptacle with ampere

rating not less than that of the branch circuit.

I OomMmMmDO W

C. Provide weather resistant GFI receptacles with specified weatherproof covers for all receptacles
installed outdoors or in damp or wet locations.

D. Provide GFI protection for all receptacles installed within 6 feet of sinks.
E. Unless noted otherwise, do not use combination switch/receptacle devices.
F. For flush floor service fittings, use carpet flanges for installations in carpeted floors.
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2.03 ALL WIRING DEVICES

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

2.04 WALL SWITCHES
A. Manufacturers:
1. Hubbell Incorporated; : www.hubbell-wiring.com. %
2. Leviton Manufacturing Company, Inc; : www.leviton.com.
3. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.
4. Substitutions: See Section 01 60 00 - Product Requirements. %

B. All Wall Switches: AC only, quiet operating, general-use snap switches with's loy
contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as cog g with UL 20
and where applicable, FS W-S-896; types as indicated on the drawi
1. Wiring Provisions: Terminal screws for side wiring and scre ated binding clamp for

back wiring with separate ground terminal screw.

C. Standard Wall Switches: Commercial specification grade, 20 /277 V with standard toggle
type switch actuator and maintained contacts; single pole Siggle throw, double pole single throw,
three way, or four way as indicated on the drawings.

D. Wall Switches: Heavy Duty, AC only general-use snap SWwitch, complying with NEMA WD 6 and
WD 1.
1. Body and Handle: White plastic with to I@e.
2. Ratings:
a. Voltage: 120 - 277 volts, AC.
b. Current: 20 amperes. \

3. Ratings: Match branch circui »@ ad’characteristics.
E. Switch Types: Single pole, do &/3-way, and 4-way.

2.05 WALL DIMMERS \
A. Manufacturers:
1.  Leviton Manufacturi mpany, Inc; : www.leviton.com.

2. Lutron Electr Company, Inc; Maestro Series: www.lutron.com.
3. Pass & Se s'ambrand of Legrand North America, Inc; : www.legrand.us
4.  Substit S e Section 01 60 00 - Product Requirements.

B. AllWallDj % olid-state with continuous full-range even control following square law
dimmin e, integral radio frequency interference filtering, power failure preset memory, air
gap switch¥accessible without removing wall plate, complying with NEMA WD 1 and NEMA WD

G%ted as complying with UL 1472; types and ratings suitable for load controlled as

indicated on the drawings.

rol: Slide control type with separate on/off switch.
PTACLES

Manufacturers:

1. Hubbell Incorporated; : www.hubbell-wiring.com.

2. Leviton Manufacturing Company, Inc; : www.leviton.com.

3. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. All Receptacles: Self-grounding, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 498, and where applicable, FS W-C-596; types as indicated on the drawings.
1. Wiring Provisions: Terminal screws for side wiring or screw actuated binding clamp for
back wiring with separate ground terminal screw.
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2.07

2.08

2.09 FLOOR BO

Mapffacturers:
1 ubbell Incorporated; : www.hubbell-wiring.com.
@ TRomas & Betts Corporation; : www.tnb.com.

2. NEMA configurations specified are according to NEMA WD 6.

C. GFI Receptacles:
1.  All GFI Receptacles: Provide with feed-through protection, light to indicate ground fault
tripped condition and loss of protection, and list as complying with UL 943, class A.
D. Receptacles: Heavy duty, complying with NEMA WD 6 and WD 1.
1. Device Body: Black plastic.
2. Configuration: NEMA WD 6, type as specified and indicated.
E. Convenience Receptacles: Type 5 - 20. @
F. Single Convenience Receptacles. %
G. Duplex Convenience Receptacles.
H. GFCI Receptacles: Convenience receptacle with integral ground faultgi m errupter to meet
regulatory requirements.
TELEPHONE JACKS
A. Product: AMP manufacturing
B. Substitutions: See Section 01 60 00 - Product Requiremefits.
WALL PLATES
A. Manufacturers:
1. Hubbell Incorporated; : www.hubbell-wiring.c
2. Leviton Manufacturing Company, Inc; : Jleyiton.com.
3. Pass & Seymour, a brand of Legran merica, Inc; : www.legrand.us
4. Substitutions: See Section 01 60 (\ oduct Requirements.
B. All Wall Plates: Comply with UL 51
1. Configuration: One piece quired for quantity and types of corresponding wiring
devices.
2. Size: Standard; .
3. Screws: Metal wit ads finished to match wall plate finish.
C. Stainless Steel Wall Plat ushed satin finish, Type 302 stainless steel.
D. Decorative Cover, @ bs: stainless steel.
E. Jumbo Cover i, stainless steel.
F. Weatherp or Plates: Gasketed cast metal with hinged cover.

A

E FITTINGS

Wiremold, a brand of Legrand North America, Inc; : www.legrand.us
Substitutions: See Section 01 60 00 - Product Requirements.

Description: Service fittings compatible with floor boxes provided under Section 26 05 37 with
all components, adapters, and trims required for complete installation.

Flush Floor Service Fittings:
1. Dual Service Flush Combination Outlets:
a. Cover: Rectangular.
b. Configuration:
1) Power: One standard convenience duplex receptacle(s) with duplex flap
opening(s).
2) Communications:
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2. Accessories:
a. Carpet Flanges: Finish to match covers; configuration as required to accommodate
specified covers.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as shown on the drawings.

B. Verify that outlet boxes are installed in proper locations and at proper mounting he@%ﬁe

properly sized to accommodate devices and conductors in accordance with NF 4
C. Verify that wall openings are neatly cut and will be completely covered by wall %
D. Verify that final surface finishes are complete, including painting. O

E
F

Verify that floor boxes are adjusted properly. Q

Verify that branch circuit wiring installation is completed, tested, a
wiring devices.

y for connection to

G. Verify that openings in access floor are in proper locations.

H. Verify that conditions are satisfactory for installation prig
3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flu ith fimished surface.

B. Clean dirt, debris, plaster, and other foreign a@rom outlet boxes.
3.03 INSTALLATION

A. Perform work in a neat and workmanlikex er in accordance with NECA 1 and, where
applicable, NECA 130, including m ights specified in those standards unless
otherwise indicated.

B. Perform work in a neat and wa 4@ ike manner in accordance with NECA 1, including
mounting heights specified i siandard unless otherwise indicated.

g work.

C. Coordinate locations of oxes provided under Section 26 05 37 as required for installation
of wiring devices provide r this section.
D. Install wiring devi accordance with manufacturer's instructions.

E. Install perm ier between ganged wiring devices when voltage between adjacent

devices exce oV.
F. Where réquiredi™Connect wiring devices using pigtails not less than 6 inches long. Do not
e than one conductor to wiring device terminals.

(o ct
G. C&c} wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
ightening to proper torque specified by the manufacturer. Where present, do not use push-in
sure terminals that do not rely on screw-actuated binding.

Wriless otherwise indicated, connect wiring device grounding terminal to branch circuit
quipment grounding conductor and to outlet box with bonding jumper.

Install securely, in a neat and workmanlike manner, as specified in NECA 1.
J. Install wiring devices plumb and level with mounting yoke held rigidly in place.
K. Install wall switches with OFF position down.
L. Do not share neutral conductor on branch circuits utilizing wall dimmers.

M. Install vertically mounted receptacles with grounding pole on top and horizontally mounted
receptacles with grounding pole on left.

WIRING DEVICES
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c19vxxODT

Install wall plates to fit completely flush to wall with no gaps and rough opening completely
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or
designated for future use.

Install receptacles with grounding pole on top. %

Connect wiring device grounding terminal to outlet box with bonding jumper. @

Install decorative plates on switch, receptacle, and blank outlets in finished ar%

Connect wiring devices by wrapping conductor around screw terminal.

Use jumbo size plates for outlets installed in masonry walls. QO
i

Install galvanized steel plates on outlet boxes and junction boxes in shed areas, above

accessible ceilings, and on surface mounted outlets.

3.04 INTERFACE WITH OTHER PRODUCTS

A.

nmmoow

©

3.05 FIELD QUALITY,
A
B.
C.

G.

H.

3.06 AD
A.

Coordinate locations of outlet boxes provided under Sec @ 37 to obtain mounting
heights.

Install wall switch 48 inches above finished floor.

Install convenience receptacle 18 inches above@d floor.

Install convenience receptacle 6 inches abov:

Install telephone jack 18 inches above figi r.
I&o one to position top of telephone at 54 inches

lash of counter.

Install telephone jack for side-reach
above finished floor.
Install telephone jack for forwagd-rea all telephone to position top of telephone at 48 inches
above finished floor. \
Coordinate installation % loor boxes with access floor system provided under Section
[

09 69 00.

Coordinate the in ion of wiring devices with underfloor duct service fittings provided under
Section 26 05 40.

Performdfel

Inspgct eaeh wiring device for damage and defects.
O&each wall switch, wall dimmer, and fan speed controller with circuit energized to verify

ction, testing, adjusting, and balancing in accordance with Section 01 40 00.

per eperation.
. @ ate each wall switch with circuit energized and verify proper operation.

Verify that each receptacle device is energized.
Test each receptacle to verify operation and proper polarity.

Test each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

Correct wiring deficiencies and replace damaged or defective wiring devices.

Verify that each telephone jack is properly connected and circuit is operational.
JUSTING

Adjust devices and wall plates to be flush and level.

WIRING DEVICES
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3.07 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION

WIRING DEVICES
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SECTION 26 28 13
FUSES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Fuses.

1.02 REFERENCE STANDARDS
A. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Ass@.

B. NFPA 70 - National Electrical Code; National Fire Protection Association.
C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements.
1.03 SUBMITTALS

ratings, interrupting ratings, time-current curves, and current ligitdtion curves.
1.04 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
B. Manufacturer Qualifications: Company specializipg,in magufacturing the products specified in
this section with minimum three years documenfed erience and with service facilities within

100 miles of Project.
C. Products: Listed and classified by Undervii boratories Inc. as suitable for the purpose
specified and indicated. \
1.05 MAINTENANCE MATERIALS Q

A. See Section 01 60 00 - Produc ents, for additional provisions.

B. Furnish two fuse pullers.
C. Furnish three of each si@ e fuse installed.

PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Cooper Buss ivision of Cooper Industries: www.cooperindustries.com.

B. Mersen (f rraz Shawmut): ferrazshawmut.mersen.com.
C. LittelfusQ;c: www.littelfuse.com.
tions: See Section 01 60 00 - Product Requirements.

D. SupStitu
2.02 FU
. @ ide products listed and classified by Underwriters Laboratories Inc. as suitable for the
pufpose indicated.

nless specifically indicated to be excluded, provide fuses for all fusible equipment as required
for a complete operating system.

C. Provide fuses of the same type, rating, and manufacturer within the same switch.
D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and
ratings as indicated.

F. Voltage Rating: Suitable for circuit voltage.
G. Power Load Feeder Switches: Class RK1 (time delay).

FUSES
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H. Motor Load Feeder Switches: Class RK1 (time delay).

I.  Other Feeder Switches: Class RK1 (time delay).

J.  General Purpose Branch Circuits: Class RK1 (time delay).
K. Motor Branch Circuits: Class L time delay.

L. Lighting Branch Circuits: Class G.

2.03 CLASS RK1 (TIME DELAY) FUSES : >
A. Manufacturers:
1. Bussman Corp.
2. Substitutions: See Section 01 60 00 - Product Requirements.
B. Construction: Current limiting, dual-element fuse, 10 seconds minimum rated amps,
with copper fuse element.
2.04 CLASS G FUSES
PART 3 EXECUTION Q~
3.01 INSTALLATION 0
A. Do not install fuses until circuits are ready to be energj

B. Install fuses with label oriented such that manufacturer,¥pe, and size are easily read.
END OF SECTIO
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SECTION 31 22 00
GRADING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Removal of topsail.

B. Rough grading the site for site structures and equipment pads. %
C. Finish grading . @
1.02 RELATED REQUIREMENTS %

A. Section 31 23 16 - Excavation.

B. Section 31 23 23 - Fill: Filling and compaction. O

C. Section 31 23 16.13 - Trenching: Trenching and backfilling for utiIitQ

D. Section 32 92 19 - Seeding: Finish ground cover.

1.03 SUBMITTALS

A. Project Record Documents: Accurately record actual | s of utilities remaining by
horizontal dimensions, elevations or inverts, and slop ients

1.04 QUALITY ASSURANCE
A. Perform Work in accordance with State of DeIa@ighway Department standards.

1. Maintain one copy on site.
PART 2 PRODUCTS
2.01 MATERIALS \
A. Topsoil: Topsoil excavated on-sj
1. Graded.
2. Free of roots, rocks Iarx /2 inch, subsoil, debris, large weeds and foreign matter.
B. Other Fill Materials: Se io31 23 23.
PART 3 EXECUTION

3.01 EXAMINATION < 37
A. Verify that s efch mark and intended elevations for the Work are as indicated.
3.02 PREPARATI L@

A. Identify régUired lines, levels, contours, and datum.

B. S and flag locations of known utilities.

C. Nidentify, and protect from damage above- and below-grade utilities to remain.

ect site features to remain, including but not limited to bench marks, survey control points,
sting structures, fences, sidewalks, paving, and curbs, from damage by grading equipment
nd vehicular traffic.

Protect plants, lawns, rock outcroppings, and other features to remain as a portion of final
landscaping.

3.03 ROUGH GRADING

A. Remove topsoil from areas to be further excavated, re-landscaped, or re-graded, without mixing
with foreign materials.

B. Do not remove topsoil when wet.
C. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded.

GRADING
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D. Do not remove wet subsoil, unless it is subsequently processed to obtain optimum moisture
content.

E. When excavating through roots, perform work by hand and cut roots with sharp axe.
F. Stability: Replace damaged or displaced subsoil to same requirements as for specified fill.
3.04 SOIL REMOVAL

A. Stockpile excavated topsoil on site.
B. Stockpiles: Use areas designated on site; pile depth not to exceed 8 feet; protect@sion.

3.05 FINISH GRADING

A. Before Finish Grading:
1. Verify building and trench backfilling have been inspected.

2. Verify subgrade has been contoured and compacted.

B. Remove debris, roots, branches, stones, in excess of 1/2 inch in_size.Remove soil
contaminated with petroleum products. < E

C. In areas where vehicles or equipment have compacted soil, scagiffasurface to depth of 3 inches.

D. Place topsoil where required to level finish grade.

E. Place topsoil to the following compacted thicknesses:Q
1.  Areas to be Seeded with Grass: 6 inches.

F. Place topsoil during dry weather.

G. Remove roots, weeds, rocks, and foreign ten ile spreading.

H. Near plants spread topsoil manually to prevéqt damage.

l.

Fine grade topsoil to eliminate une and low spots. Maintain profiles and contour of

subgrade.
J.  Lightly compact placed tops Q
3.06 REPAIR AND RESTORATI \
A. Existing Facilities, Utiliti%Site Features to Remain: If damaged due to this work, repair or
ition:

replace to original
B. Other Existing Ve to Remain: If damaged due to this work, replace with vegetation of

equivalent sp angd size.
3.07 FIELD QUA ROL
A. See Se&% 23 23 for compaction density testing.
3.08 CLE G
A. oVe unused stockpiled topsoil. Grade stockpile area to prevent standing water.
@ END OF SECTION

GRADING
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SECTION 31 23 16
EXCAVATION
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Trenching for utilities outside the building to utility main connections and equipment pad%

construction.

1.02 RELATED REQUIREMENTS

A. Section 01 70 00 - Execution and Closeout Requirements: General requirem
dewatering of excavations and water control.

B. Section 31 22 00 - Grading: Soil removal from surface of site. O
C. Section 31 22 00 - Grading: Grading.
D. Section 31 23 23 - Fill: Fill materials, filling, and compacting.

1.03 PROJECT CONDITIONS
A. Verify that survey bench mark and intended elevations for@r are as indicated.

B. Protect plants, lawns, rock outcroppings, and other fe? main.

C. Protect permanent structures and underground utilities ff)@m excavating equipment and
vehicular traffic.
PART 2 PRODUCTS - NOT USED 0
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that survey bench mark and d elevations for the work are as indicated.

3.02 PREPARATION
X s, and datum locations.
jonal requirements.

A. Identify required lines, lev
ilities that remain and protect from damage.

B. See Section 31 22 00 f
C. Locate, identify, andsprotec
3.03 EXCAVATING

A. Underpin adj ctures that could be damaged by excavating work.
B. Excavatefto aéegpimodate new structures and construction operations.

C. Nm ect of unexpected subsurface conditions and discontinue affected Work in area until

nofified to resume work.
D. ope hanks of excavations deeper than 4 feet to angle of repose or less until shored.
ot interfere with 45 degree bearing splay of foundations.
t utility trenches wide enough to allow inspection of installed utilities.
Hand trim excavations. Remove loose matter.
H. Remove lumped subsoil, boulders, and rock up to 1/3 cu yd measured by volume.

I.  Correct areas that are over-excavated and load-bearing surfaces that are disturbed; see
Section 31 23 23.

J. Grade top perimeter of excavation to prevent surface water from draining into excavation.
Remove excavated material that is unsuitable for re-use from site.

L. Stockpile excavated material to be re-used in area designated on site in accordance with
Section 31 22 00.
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M. Remove excess excavated material from site.
3.04 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and

testing.

B. Provide for visual inspection of load-bearing excavated surfaces before placement of
foundations. %

3.05 PROTECTION

A. Prevent displacement of banks and keep loose soil from falling into excavatio intait soil
stability.

B. Protect bottom of excavations and soil adjacent to and beneath foundati reezing.

END OF SECTION
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SECTION 31 23 23
FILL

PART 1 GENERAL
1.01 SECTION INCLUDES

A

Filling, backfilling, and compacting for building volume below grade.

1.02 RELATED REQUIREMENTS

A

B.
C.
D

A

Section 31 22 00 - Grading: Site grading.

Section 31 23 16 - Excavation: Removal and handling of soil to be re-used
Section 31 23 16.13 - Trenching: Excavating for utility trenches outsi ﬁ ding to utility

main connections.

Section 31 22 00 - Grading: Removal and handling of soil to be re-used. @

1.03 DEFINITIONS
. Finish Grade Elevations: Match existing.

1.04 REFERENCE STANDARDS

A.

G.

AASHTO T 180 - Standard Specification for Moisture ity Relations of Soils Using a 4.54 kg
(10-Ib) Rammer and a 457 mm (18 in.) Drop; American'Association of State Highway and
Transportation Officials

ASTM D698 - Standard Test Methods for La ory/Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-Ibf/ft3 (600 kN-

ASTM D1556 - Standard Test Method f(& sity and Unit Weight of Soil in Place by the
Sand-Cone Method.

ASTM D1557 - Standard Test Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-lbf/ft m/m3)).
d

ASTM D2167 - Standard for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method

ASTM D 2922 - Stapdard Methods for Density of Soil and Soil-Aggregate in Place by
Nuclear Methods, ow Depth).

ASTM D3017, andard Test Method for Water Content of Soil and Rock in Place by Nuclear
Methods (Sh epth).

1.05 SUBMITTA

A

B.
1.06 D
PA
2.01

A

SeegSection01 30 00 - Administrative Requirements, for submittal procedures.
mpaction Density Test Reports.
Y, STORAGE, AND HANDLING
n necessary, store materials on site in advance of need.
RODUCTS

ILL MATERIALS

General Fill: Subsoil excavated on-site.
1. Graded.
2. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris.

Granular Fill: Coarse aggregate, conforming to State of Delaware Highway Department
standard.

Sand: Conforming to State of Delaware Highway Department standard.

FILL
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D. Topsoil: See Section 31 22 00.
2.02 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for testing and analysis
of soil material.

B. If tests indicate materials do not meet specified requirements, change material and rete%

PART 3 EXECUTION

3.01 EXAMINATION @
A. ldentify required lines, levels, contours, and datum locations. %
B. See Section 31 22 00 for additional requirements. O

3.02 PREPARATION
A. Scarify subgrade surface to a depth of 6 inches to identify soft spotQ
B. Cut out soft areas of subgrade not capable of compaction in plz @,: fill with general fill.
C. Compact subgrade to density equal to or greater than require s for subsequent fill material.
D. Until ready to fill, maintain excavations and prevent loos @ falling into excavation.
Q

3.03 FILLING

A. Fill to contours and elevations indicated using u e terials.
B. Employ a placement method that does not distukb mage other work.
C. Systematically fill to allow maximum time ral settlement. Do not fill over porous, wet,

frozen or spongy subgrade surfaces.

D. Maintain optimum moisture conten \erials to attain required compaction density.
2 inches in 10 ft, unless noted otherwise. Make

E. Slope grade away from building sigi
gradual grade changes. Blend 4@ into level areas.
F. Correct areas that are ov ted.

1.  Other areas: Use I, flush to required elevation, compacted to minimum 97
percent of maximum ensity.
G. Compaction Den ess Otherwise Specified or Indicated:
H. Reshape and act fills subjected to vehicular traffic.
3.04 FILL AT SPE ATIONS
A. Perviou ctural Fill at equipment pads:

1. se granular fill.
2: aximum depth per lift: 6 inches, compacted.
pact to minimum 95 percent of maximum dry density.
. Q Buried Utility Piping, Conduits, and Duct Bank in Trenches :
. Cover with general fill.

Fill up to subgrade elevation.
3. Compact in maximum 8 inch lifts to 95 percent of maximum dry density.

3.05 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.

B. Perform compaction density testing on compacted fill in accordance with ASTM D1556, ASTM
D2167, ASTM D2922, or ASTM D3017.
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C. Evaluate results in relation to compaction curve determined by testing uncompacted material in
accordance with ASTM D698 ("standard Proctor"), ASTM D1557 ("modified Proctor"), or
AASHTO T 180.

D. If tests indicate work does not meet specified requirements, remove work, replace and retest.
3.06 CLEANING

A. Remove unused stockpiled materials, leave area in a clean and neat condition. Grade ile
area to prevent standing surface water.

B. Leave borrow areas in a clean and neat condition. Grade to prevent standing % er.
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