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STATE OF DELAWARE DIVISION OF FACILITES MANAGEMENT
INVITATION TO BID

(PLACEHOLDER - TO BE PROVIDED BY DFM)

Sealed bids for OMB/DFM Contract No. MC3806000005 will be received by the State of Delaware, Office of
Management and Budget, Division of Facilities Management, at the DFM Reception Area, Suite 100, 3"
Floor, Thomas Collins Building, 540 South Dupont Highway, Dover, Delaware 19901, until

local time on , 20__, 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 time will be
returned unopened.

Project description includes:

Attention is called to construction schedule as detailed in the Bid Documents&\

A MANDATORY Pre-Bid Meeting will be held on QJ\ at the
for the purpose of establlshmg ing of subcontractors and to
answer questions. Representatives of each party to any J VVejiture must attend this meeting.

ATTENDANCE OF THIS MEETING IS A PREREQUISITE F G ON THIS CONTRACT.

Sealed bids shall be addressed to the Division of Facjli &anagement. The outer envelope should
clearly indicate: "OMB/DFM CONTRACT NO. MC3806 - SEALED BID - DO NOT OPEN."

Contract documents may be obtained at the off %ra Tech, Inc., 240 Continental Drive, Suite 200,
Newark, DE 19713 upon receipt of $100.00 p n-refundable. Checks are to be made payable to
Tetra Tech.

Construction documents will be avail eV|eW at the following locations: Office of the Architect /
Engineer, Tetra Tech, 240 Contlnen , Newark, DE 19713.

Business Enterprises (WB afforded full opportunity to submit bids on this contract and will not
be subject to d|scr|m|n jon the basis of race, color, national origin or sex in consideration of this
award. Each bid mus accompanled by a bid security equivalent to ten percent of the bid amount and all
additive alternates. cessful bidder must post a performance bond and payment bond in a sum

Minority Business Enterpris 3 isadvantaged Business Enterprises (DBE) and Women-Owned

equal to 100 perce e contract price upon execution of the contract. The Owner reserves the right to
reject any or all bl 1 to waive any informalities therein. The Owner may extend the time and place for
the opening oNJTe*®ids from that described in the advertisement, with not less than two calendar days’

notice by certified¥delivery, facsimile machine or other electronic means to those bidders receiving plans.

INVITATION TO BID Tetra Tech
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STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

INSTRUCTIONS TO BIDDERS
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4, BIDDING PROCEDURES
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STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

ARTICLE 1:

11

111

12

13

14

15

1.6

17

18

1.9

1.10

111

GENERAL
DEFINITIONS

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

STATE: The State of Delaware.
AGENCY: Contracting State Agency as noted on cover sheet. E

DESIGNATED OFFICIAL: The agent authorized to act for the Age,

proposed Contract Documents. The Bidding Requireme st of the Advertisement for
Bid, Invitation to Bid, Instructions to Bidders, Supplemerfary fstructions to Bidders (if any),
General Conditions, Supplementary General ConditiOgs neral Requirements, Special
Provisions (if any), the Bid Form (including the N ion Statement), and other sample
bidding and contract forms. The proposed ocuments consist of the form of
Agreement between the Owner and Contrgltof\as well as the Drawings, Specifications
(Project Manual) and all Addenda issued % execution of the Contract.

CONTRACT DOCUMENTS: The Documents consist of the, Instructions to
Bidders, Supplementary Instruction ders (if any), General Conditions, Supplementary
General Conditions, General | ments, Special Provisions (if any), the form of
agreement between the Ow dshe Contractor, Drawings (if any), Specifications (Project

BIDDING DOCUMENTS: Bidding Documents include theﬁg Requirements and the
CONg

Manual), and all addenda.

AGREEMENT: The
Agreement betwi
SUM. In the
Requireme

«oﬁA of the Agreement shall be AIA Document A101, Standard Form of
gemONner and Contractor where the basis of payment is a STIPULATED
ﬁ‘ conflict between the instructions contained therein and the General
these General Requirements shall prevail.

GENE REQUIREMENTS (or CONDITIONS): General Requirements (or conditions) are
instysetionsNpertaining to the Bidding Documents and to contracts in general. They contain,
[ ry, requirements of laws of the State; policies of the Agency and instructions to

ECIAL PROVISIONS: Special Provisions are specific conditions or requirements peculiar
to the bidding documents and to the contract under consideration and are supplemental to
the General Requirements. Should the Special Provisions conflict with the General
Requirements, the Special Provisions shall prevail.

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.

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.

INSTRUCTIONS TO BIDDERS Tetra Tech
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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.

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, whelg applicable, to be
added to or deducted from the amount of the Base Bid if the corres ¥ change in the
Work, as described in the Bidding Documents is accepted.

1.16 UNIT PRICE: An amount stated in the Bid, where appli€abl®&, as a price per unit of
measurement for materials, equipment or services or a iorNgf the Work as described in
the Bidding Documents.

1.17 SURETY: The corporate body which is bound wjtti\gnd Jor the Contract, or which is liable,
and which engages to be responsible for the C or's payments of all debts pertaining to
and for his acceptable performance of the W, which he has contracted.

1.18 BIDDER'S DEPOSIT: The security des%ﬂ in the Bid to be furnished by the Bidder as a
guaranty of good faith to enter into a cORtr ith the Agency if the Work to be performed or
the material or equipment to be furn awarded to him.

1.19 CONTRACT: The written agse @ covering the furnishing and delivery of material or work
to be performed.

1.20 CONTRACTOR: A ividual, firm or corporation with whom a contract is made by the
Agency. Q

1.21 SUBCONT #" An individual, partnership or corporation which has a direct contract
with a copgtracy to furnish labor and materials at the job site, or to perform construction labor
and fu&naterial in connection with such labor at the job site.

1.22 O @ CT BOND: The approved form of security furnished by the contractor and his
S pefis a guaranty of good faith on the part of the contractor to execute the work in

dance with the terms of the contract.

ARTICLE 2: BIDDER'S REPRESENTATIONS

21 PRE-BID MEETING

211 A pre-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
waived elsewhere in the Bid Documents.

2.2 By submitting a Bid, the Bidder represents that:

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

INSTRUCTIONS TO BIDDERS Tetra Tech
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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.

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

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.

232 Included with the Bid submission, and as a requirement to bid, a r&v he executed Joint
Venture Agreement shall be submitted and signed by all Joint V nvolved.

2.33 All required Bid Bonds, Performance Bonds, Material a abyr Payment Bonds must be
executed by both Joint Venturers and be placed in both of theig names.

234 All required insurance certificates shall name both t Vgnturers.

2.35 Both Joint Venturers shall sign the Bid Forgg ar® shall submit a copy of a valid Delaware
Business License with their Bid.

2.3.6 Both Joint Venturers shall include theirE% E.l. Number with the Bid.
tin

2.3.7 In the event of a mandatory Pr g, each Joint Venturer shall have a representative
in attendance.

2.3.8 Due to exceptional cigum ces and for good cause shown, one or more of these
provisions may be w. t the discretion of the State.

24 ASSIGNMENT, C@TI RUST CLAIMS

241 As considera for the award and execution by the Owner of this contract, the Contractor
herebysants, conveys, sells, assigns and transfers to the State of Delaware all of its right,

d indrests in and to all known or unknown causes of action it presently has or may

Q ereafter acquire under the antitrust laws of the United States and the State of
aWerfe, relating to the particular goods or services purchased or acquired by the Owner
lant to this contract.

D8

ARTICLE 3: BIDDING DOCUMENTS
31 COPIES OF BID DOCUMENTS

3.11 Bidders may obtain complete sets of the Bidding Documents from the
Architectural/Engineering firm designated in the Advertisement or Invitation to Bid in the
number and for the deposit sum, if any, stated therein.

3.1.2 Bidders 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.

INSTRUCTIONS TO BIDDERS Tetra Tech
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3.1.3 Any errors, inconsistencies or omissions discovered shall be reported to the Architect
immediately.

314 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.

3.2 INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS

3.21 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 local conditions,
and shall report any errors, inconsistencies, or ambiguities discovered rchitect.

3.2.2 Bidders or Sub-bidders requiring clarification or interpretation of @ng Documents shall
make a written request to the Architect at least seven day ri&o the date for receipt of
Bids. Interpretations, corrections and changes to the Bigding'Rocuments will be made by
written Addendum. Interpretations, corrections, or chan%the Bidding Documents made

in any other manner shall not be binding. Q
3.2.3 The apparent silence of the specifications as to , or the apparent omission from it of
detailed description concerning any point, siéll regarded as meaning that only the best

commercial practice is to prevail and only ateal and workmanship of the first quality are to
be used. Proof of specification complia il be the responsibility of the Bidder.

3.24 Unless otherwise provided in the C@Documents, the Contractor shall provide and pay
for all permits, labor, material gq&iPment, tools, construction equipment and machinery,
water, heat, utilities, transpogatidg, gnd other facilities and services necessary for the proper
execution and completion o@Vork.

3.25 The Owner will bear ts for all impact and user fees associated with the project.
33 SUBSTITUTIQ
331 The matgrialsQproducts and equipment described in the Bidding Documents establish a

stand of quality, required function, dimension, and appearance to be met by any
propeegd stitution. The specification of a particular manufacturer or model number is not
to be proprietary in any way. Substitutions of products for those named will be
ed, providing that the Vendor certifies that the function, quality, and performance
flarecteristics of the material offered is equal or superior to that specified. It shall be the
Bidder's responsibility to assure that the proposed substitution will not affect the intent of the
design, and to make any installation modifications required to accommodate the substitution.

3.3.2 Requests for substitutions shall be made in writing to the Architect at least ten days prior to
the date of the Bid Opening. Such requests shall include a complete description of the
proposed substitution, drawings, performance and test data, explanation of required
installation modifications due the substitution, and any other information necessary for an
evaluation. The burden of proof of the merit of the proposed substitution is upon the
proposer. The Architect’s decision of approval or disapproval shall be final. The Architect is
to notify Owner prior to any approvals.

3.33 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.

INSTRUCTIONS TO BIDDERS Tetra Tech
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3.34 The Architect shall have no obligation to consider any substitutions after the Contract award.
34 ADDENDA

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

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 receipNgf Bids except an
Addendum withdrawing the request for Bids or one which extends th r changes the
location for the opening of bids.

3.4.4 Each bidder shall ascertain prior to submitting his Bid that \/e received all Addenda
issued, and shall acknowledge their receipt in their Bigmln appropriate space. Not
acknowledging an issued Addendum could be groundg{ forgdetermining a bid to be non-
responsive.

ARTICLE 4: BIDDING PROCEDURES Q~

4.1 PREPARATION OF BIDS &

41.1 Submit the bids on the Bid Forms inclu?d ith the Bidding Documents.

4.1.2 Submit the original Bid Form f bid. Bid Forms may be removed from the project
manual for this purpose.

413 Execute all blanks on Bng in a non-erasable medium (typewriter or manually in ink).

41.4 Where so indicajeenD% the makeup on the Bid Form, express sums in both words and
figures, in cas epancy between the two, the written amount shall govern.

415 Interlineagjons@lterations or erasures must be initialed by the signer of the Bid.

4.1.6 BID s UESTED ALTERNATES AND UNIT PRICES, IF ANY. If there is no change in
thelBasd) Bid for an Alternate, enter “No Change”. The Contractor is responsible for verifying
th have received all addenda issued during the bidding period. Work required by

da shall automatically become part of the Contract.

4.1.7 Make no additional stipulations on the Bid Form and do not qualify the Bid in any other
manner.

4.1.8 Each copy of the Bid shall include the legal name of the Bidder and a statement whether the
Bidder is a sole proprietor, a partnership, a corporation, or any legal entity, and each copy
shall be 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
seal affixed. A Bid submitted by an agent shall have a current Power of Attorney attached,
certifying agent's authority to bind the Bidder.

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

INSTRUCTIONS TO BIDDERS Tetra Tech
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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.

4111 Each Bidder shall include in their bid a copy of a valid Delaware Business License.
4.2 BID SECURITY
42.1 All bids shall be accompanied by a deposit of either a good and sufficient bond to the agency

ess in this State,
ity of the bidder
add alternates, or
ck, bank treasurer’s

for the benefit of the agency, with corporate surety authorized to do bu
the form of the bond and the surety to be approved by the agency, or
assigned to the agency, for a sum equal to at least 10% of the bi

in lieu of the bid bond a security deposit in the form of a certi§ie
check, cashier's check, money order, or other prior approv: s&red deposit assigned to
the State. The bid bond need not be for a specific sum, it be stated to be for a sum
equal to 10% of the bid plus all add alternates to which ifrelatgs and not to exceed a certain
stated sum, if said sum is equal to at least 10% of the % e Bid Bond form used shall be
the standard OMB form (attached).

422 The Agency has the right to retain the bid g€c of Bidders to whom an award is being
considered until either a formal contract b&gn executed and bonds have been furnished
or the specified time has elapsed so ids may be withdrawn or all Bids have been
rejected.

423 In the event of any successful using or neglecting to execute a formal contract and

bond within 20 days of the I f the contract, the bid bond or security deposited by the
successful bidder shall be f@d.

4.3 SUBCONTRACTO

43.1 As required by,D m re Code, Title 29, section 6962(d)(10)b, each Bidder shall submit with

evell List of Sub-Contractors included with the Bid Form. NAME ONLY
ONE SUBCONJTRACTOR FOR EACH TRADE. A Bid will be considered non-responsive
unIess){comp eted list is included.

43.2

43.3 the responsibility of the Contractor to ensure that their Subcontractors are in compliance
with the provisions of this law. Also, if a Contractor elects to list themselves as a
Subcontractor for any category, they must specifically name themselves on the Bid Form and
be able to document their capability to act as Subcontractor in that category in accordance

with this law.
4.4 EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS
44.1 During the performance of this contract, the contractor agrees as follows:
A. The Contractor will not discriminate against any employee or applicant for

employment because of race, creed, color, sex or national origin. The Contractor
will take affirmative action to ensure the applicants are employed, and that

INSTRUCTIONS TO BIDDERS Tetra Tech
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employees are treated during employment, without regard to their race, creed, color,
sex or national origin. Such action shall include, but not be limited to, the following:
Employment, upgrading, demotion or transfer; recruitment or recruitment
advertising; layoff or termination; rates of pay or other forms of compensation; and
selection for training, including apprenticeship. The Contractor agrees to post in
conspicuous places available to employees and applicants for employment notices
to be provided by the contracting agency setting forth this nondiscrimination clause.

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, color, sex or national

origin." s
45 PREVAILING WAGE REQUIREMENT

45.1 Wage Provisions: In accordance with Delaware Code, Titl , \gection 6960, renovation
projects whose total cost shall exceed $15,000 and $ for new construction, the
minimum wage rates for various classes of laborers and{medhanics shall be as determined
by the Department of Labor, Division of Industrial Affair State of Delaware.

0

452 The prevailing wage shall be the wage paid t ity of employees performing similar
work as reported in the Department’s annugigpreéailing wage survey or in the absence of a
majority, the average paid to all employeegJepded.

unconditionally and not less often ce a week and without subsequent deduction or
rebate on any account, the full 3 @ accrued at time of payment, computed at wage rates
not less than those stated jaetNg_specifications, regardless of any contractual relationship
which may be alleged to ex@ween the employer and such laborers and mechanics.

45.3 The employer shall pay all mechanic?n bors employed directly upon the site of work,

454 The scale of the wa e paid shall be posted by the employer in a prominent and easily
accessible place ite of the work.

455 Every contr. upon these specifications shall contain a stipulation that sworn payroll
informatign, a%yequired by the Department of Labor, be furnished weekly. The Department
of Labo%!l keep and maintain the sworn payroll information for a period of 6 months from
the aWwof the work week covered by the payroll.

4.6 S SION OF BIDS

46.1 close the Bid, the Bid Security, and any other documents required to be submitted with the

Bid in a sealed opaque envelope. Address the envelope to the party receiving the Bids.
Identify with the project name, project number, and the Bidder's name and address. If the
Bid is sent by mail, enclose the sealed envelope in a separate mailing envelope with the
notation "BID ENCLOSED" on the face thereof. The State is not responsible for the opening
of bids prior to bid opening date and time that are not properly marked.

4.6.2 Deposit Bids at the designated location prior to the time and date for receipt of bids indicated
in the Advertisement for Bids. Bids received after the time and date for receipt of bids will be
marked “LATE BID” and returned.

46.3 Bidder assumes full responsibility for timely delivery at location designated for receipt of bids.

INSTRUCTIONS TO BIDDERS Tetra Tech
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4.6.4

Oral, telephonic or telegraphic bids are invalid and will not receive consideration.

4.6.5 Withdrawn 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.

4.7 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 bitNprice shall not be
permitted and will have no bearing on the submitted proposal in any m

4.7.2 Bidders submitting Bids that are late shall be notified as soon a ble and the bid shall
be returned. S\

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

ARTICLE 5: CONSIDERATION OF BIDS

51 OPENING/REJECTION OF BIDS S

511 Unless otherwise stated, Bids e on time will be publicly opened and will be read
aloud. An abstract of the Bige . g/made available to Bidders.

5.1.2 The Agency shall havg,the Ye#it to reject any and all Bids. A Bid not accompanied by a
required Bid Securi other data required by the Bidding Documents, or a Bid which is
in any way incomQ irregular is subject to rejection.

5.1.3 If the Bids a% , it will be done within thirty (30) calendar day of the Bid opening.

5.2 COMP&ON F BIDS

5.2.1 ft Bids have been opened and read, the bid prices will be compared and the result of
S parisons will be made available to the public. Comparisons of the Bids may be

on the Base Bid plus desired Alternates. The Agency shall have the right to accept
ARernates in any order or combination.

5.2.2 The Agency reserves the right to waive technicalities, to reject any or all Bids, or any portion
thereof, to advertise for new Bids, to proceed to do the Work otherwise, or to abandon the
Work, if in the judgment of the Agency or its agent(s), it is in the best interest of the State.

5.2.3 An increase or decrease in the quantity for any item is not sufficient grounds for an increase
or decrease in the Unit Price.

5.2.4 The prices quoted are to be those for which the material will be furnished F.O.B. Job Site and
include all charges that may be imposed during the period of the Contract.

INSTRUCTIONS TO BIDDERS Tetra Tech
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5.2.5 No qualifying 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).

53 DISQUALIFICATION OF BIDDERS
53.1 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

projects, including, but not limited to, defaults a al adjudication or
admission of violations of the Prevailing Wage l& laware or any other

Subcontracts; s
B. The Bidder's record of performance on past public ate construction
De

state;
C. The Bidder’s written safety plan; QC)
()

D. Whether the Bidder is qualified legallyg ct with the State;

E. Whether the Bidder supplied, al\, necessary information concerning its
responsibility; and,

F. Any other specific criteri@particular procurement, which an agency may
establish; provided v@‘ Nthat, the criteria be set forth in the Invitation to Bid
()

pity with State and/or Federal law.

and is otherwise inc)

5.3.2 If an agency determjpes a Bidder is nonresponsive and/or nonresponsible, the
determination shall ,@‘ vriting and set forth the basis for the determination. A copy of
the determinatiop be sent to the affected Bidder within five (5) working days of said
determination,

5.3.3 In additiop, e&)ne or more of the following causes may be considered as sufficient for the
disqualifi§ation of a Bidder and the rejection of their Bid or Bids.
5.3.3.1 Mo@n one Bid for the same Contract from an individual, firm or corporation under the
different names.

S§
5.3.3.2 idence of collusion among Bidders.

5.3.3.3 Unsatisfactory performance record as evidenced by past experience.

5.3.34 If the Unit Prices are obviously unbalanced either in excess or below reasonable cost
analysis values.

5.3.35 If there are any unauthorized additions, interlineation, conditional or alternate bids or
irregularities of any kind which may tend to make the Bid incomplete, indefinite or ambiguous
as to its meaning.

5.3.3.6 If the Bid is not accompanied by the required Bid Security and other data required by the
Bidding Documents.

INSTRUCTIONS TO BIDDERS Tetra Tech
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5.3.3.7

54

541

54.2

54.3

544

545

5.4.6

54.7

5.4.8

If any exceptions or qualifications of the Bid are noted on the Bid Form.
ACCEPTANCE OF BID AND AWARD OF CONTRACT

A formal Contract shall be executed with the successful Bidder within twenty (20) calendar
days after the award of the Contract.

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 vaNe shall be stated
in the Invitation To Bid.”

Each Bid on any Public Works Contract must be deemed res y the Agency to be
considered for award. A responsive Bid shall conform pCall\gaterial respects to the
requirements and criteria set forth in the Contract Docu ts\qnd specifications.

The Agency shall have the right to accept Alternates C)order or combination, and to
determine the low Bidder on the basis of the sum B se Bid, plus accepted Alternates.

The successful Bidder shall execute contract submit the required Insurance
Certificate, and furnish good and suff|c:| nds, unless specifically waived in the General
Requirements, in accordance Wlt ral Requirement, within twenty (20) days of
official notice of contract award. B all be for the benefit of the Agency with surety in
the amount of 100% of the tot % t award. Said Bonds shall be conditioned upon the

faithful performance of the Bonds shall remain in affect for period of one year after
the date of substantial cometio®.

If the successful Bid@

to execute the required Contract and Bond, as aforesaid, within
twenty (20) calengesmd8ys after the date of official Notice of the Award of the Contract, their
Bid guaranty sha @ ediately be taken and become the property of the State for the benefit
of the Agen geidated damages, and not as a forfeiture or as a penalty. Award will then
be made jo th§next lowest qualified Bidder of the Work or readvertised, as the Agency may
decide,

er shall supply with its bid its taxpayer identification number (i.e., federal employer
ation number or social security number) and a copy of its Delaware business license,
hould the vendor be awarded a contract, such vendor shall provide to the agency the
taxpayer identification license numbers of such subcontractors. Such numbers shall be
provided on the later of the date on which such subcontractor is required to be identified or
the time the contract is executed.  The successful Bidder shall provide to the agency to
which it is contracting, within 30 days of entering into such public works contract, copies of all
Delaware Business licenses of subcontractors and/or independent contractors that will
perform work for such public works contract. However, if a subcontractor or independent
contractor is hired or contracted more than 20 days after the Bidder entered the public works
contract the Delaware Business license of such subcontractor or independent contractor
shall be provided to the agency within 10 days of being contracted or hired.

The Bid Security shall be returned to the successful Bidder upon the execution of the formal
contract. The Bid Securities of unsuccessful bidders shall be returned within thirty (30)
calendar days after the opening of the Bids.

INSTRUCTIONS TO BIDDERS Tetra Tech
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ARTICLE 6: POST-BID INFORMATION
6.1 CONTRACTOR’S QUALIFICATION STATEMENT
6.1.1 Bidders to whom award of a Contract is under consideration shall, if requested by the

Agency, submit a properly executed AIA Document A305, Contractor's Qualification
Statement, unless such a statement has been previously required and submitted.

6.2 BUSINESS DESIGNATION FORM

6.2.1 Successful bidder shall be required to accurately complete an Office oNVlanagement and
Budget Business Designation Form for Subcontractors.

ARTICLE 7: PERFORMANCE BOND AND PAYMENT BOND \O

7.1 BOND REQUIREMENTS &

7.11 The cost of furnishing the required Bonds that are stip Q\ the Bidding Documents shall
be included in the Bid.

7.1.2 If the Bidder is required by the Agency to sg€ure®q bond from other than the Bidder’s usual
sources, changes in cost will be adjusted gg pr&dde in the Contract Documents.

7.1.3 The Performance and Payment Bo %s used shall be the standard OMB forms
(attached).

7.2 TIME OF DELIVERY AND C BONDS

7.2.1 The bonds shall be datgd on fter the date of the Contract.

7.2.2 The Bidder shall yee the attorney-in-fact who executes the required bonds on behalf of

ifled and current copy of the power of attorney.

the surety to affix
ARTICLE 8: FORM OI&?’W ENT BETWEEN AGENCY AND CONTRACTOR
th

8.1 Unlge ise required in the Bidding Documents, the Agreement for the Work will be
rin AIA Document A101, Standard Form of Agreement Between Owner and
C:s meior Where the Basis of Payment is a Stipulated Sum.

END OF INSTRUCTIONS TO BIDDERS
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SECTION 0022 13 - ADDITIONAL INSTRUCTIONS TO BIDDERS

PART 1 - GENERAL

11 GENERAL PROVISIONS

A.

The provisions of Division 00 herein shall govern in any conflict between Division 00 and
other provisions of this Project Manual.

1.2 QUALIFICATION OF BIDDERS

A.

The Prime Contractor for this project shall be either a HVAC/Megchdgical, Plumbing,
Electrical or General Contractor whose qualifications and reputati satisfactory to the
Owner and Engineer.

The Prime Contractor shall be a Contractor who holds eith @/Mechanical, Plumbing,
General, or Electrical license in New Castle County, theéjf ilmington, Delaware and
the State of Delaware at the time that bids are taken f isQroject.

The Prime Contractor shall perform at least 1 total contract with their own forces,
exclusive of general condition items, the pugéQasiNg of equipment or material, administrative
costs, overhead and profit.

13 DEFINITIONS é

A. OWNER’S REPRESENT \@defined herein is the Office of Management and Budget,
Division of Facilities Managemdnt, Thomas Collins Building, 540 S. Dupont Highway, Suite
1, Dover, DE 19901. tra lated questions shall be directed to Dean Seely, OMB/DFM
Construction Projec er at the address above.

B. OWNER as @erein is Delaware Department of Correction; Central Administration
Building, 2 cKee Road, Dover, DE 19901.

C. ARCHEITEGT/ENGINEER as defined wherever in Project Manual is Tetra Tech Inc., 240

@ tal Drive, Suite 200, Newark, DE 19713. Telephone: 302-738-7551, Fax 302-454-
ORU=e" email: Project Manager scott.parlow@tetratech.com
1.4 BID FOR
A All names must be typed or printed below the signature.
B. The Bid shall contain an acknowledgment of receipt of all Addenda by number and date.

15 CONTRACT TIME

A. The timing of work to be performed under this contract is critical and set forth in detail in the
Contract Documents.
B. It is estimated that project will take up to three (3) months to complete.
ADDITIONAL INSTRUCTIONS TO BIDDERS Tetra Tech
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1.6 REPRESENTATION OF BIDDERS

A. Before submitting their Bid, each Bidder shall thoroughly review Contract Documents prior to
visiting site, take Contract Documents to site during scheduled building tour, and thoroughly
explore, to any extent necessary, existing conditions as relating to fulfilling the requirements
of this Contract.

B. Bidders requiring access to each facility must make prior arrangements through J. Dean Seely
(joseph.seely@state.de.us) and be prepared to identify themselves satisfactorily (picture ID)
before obtaining access.

C. If discrepancies are noted between requirements of Contract
conditions or ambiguity, inconsistency or error are determined in C
shall so indicate to Engineer prior to seven (7) days before Bi
issued in the form of Addenda.

ents and existing

@ t Documents, Bidder

aeerfd clarification will be

D. The submission of a bid will constitute an incontrover Qresentation by the Bidder that
they have complied with every requirement of Re ta¥ion of Bidders Article and that their
bid is based upon the contents of the Contra&@a@nts without exception.

1.7 INTERPRETATIONS

A. All questions about the meaning%nt of the Contract Documents or requests for
substitutions shall be submitted@ gineer in writing and shall be in Architect/Engineer's

office seven (7) days befort?
B. Replies will be in the fggm ofd@mbered and dated Addenda mailed or delivered to all parties
recorded by EngineQLving received the Contract Documents.

C. Only the contght rmal written Addenda will be binding. Oral or other interpretations or
clarification | be without legal validity.

D. Pri itting their bid, each Bidder shall ascertain that they have received all Addenda

iSS @ d shall acknowledge receipt in their bid.
18 SUBS%IONS

A Bids shall be submitted only on the basis of materials, products or equipment specified in the
specifications, on the drawings, or as named by Addendum issued prior to bid date and
pursuant to requests for approval.

B. Materials, products or equipment specified in these specifications or on the drawings, are
specified for the purpose of establishing a standard of quality, cost, design and function. Itis
not the intent to limit the acceptance of materials, products or equipment specified but rather
to name or describe a material, product or piece of equipment as the absolute minimum
standard that is desired and acceptable. Where proprietary names are used, whether or not
followed by the words "or approved substitute™ or "or equivalent equal”, they shall be subject
to equals only as approved by the Engineer prior to the date for receipt of bids.

ADDITIONAL INSTRUCTIONS TO BIDDERS Tetra Tech
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C. No substitutions shall be considered unless written requests are submitted to the Engineer for
approval ten (10) days prior to the date for receipt of bids. Such requests shall be from a
Prime Contractor and shall include a complete description of the proposed substitute,
documentary proof of equal or superior quality, drawings or catalog cuts clearly marking the
models or lines, sample of materials, performance and test data, jobs completed locally within
the past five years and any other data or information necessary for a complete evaluation.

D. Approved substitutions will be set forth by Addenda to alert all bidders.

E. The contract documents have been prepared to provide for the incorporation of at least one of
the specified items or assemblies of every category of materials, products or pieces of
equipment. In the event that incorporation of a substituted item or agserMly into the work
will require revisions or additions to the contractual requirements QtQeQrime Contractor or
any of their Sub-Contractors, the Prime Contractor or Sub—Cont ecting to use such
item or assembly shall bear the cost of such revisions or addit e work of all trades at
no change in the contract sum. &

F. If no prospective bidder has elected to obtain approv. e means described above, the
Owner has no obligation, after award of contra cghsider any brand other than those
named in the contract documents.

reason that a product is not available 4 be permitted unless proof is submitted that a

firm order was placed within 30 dage=aidgr Notice of Award to the Prime Contractor. If an

order was placed as stated, an o@- opduct is not available, the Contractor shall have the
()

substitute product approvet/) @wner and Architect/Engineer.
WAGE RATES

G. A substitution submitted by a Contracto%fﬁContractor after the award of contract, for

1.9
A. The schedule of @ % g wage rates is included in the Contract Documents under Section
00 73 46. Q
1.10 START OF WORK
A Th g of completion of this Contract has been established on the basis that the Contractor
art work within ten (10) days following receipt of an official State of Delaware
ase Order and it is agreed that work shall accordingly be commenced on that day.
B. Actual start date in the field will be determined by the Delaware Department of Correction.
1.11 TABLES OF CONTENTS
A TABLE OF CONTENTS are included with this Project Manual for reference only and are not
part thereof.
B. The Engineer does not guarantee the accuracy of the Table of Contents or the inclusion or
exclusion of any category of the work.
ADDITIONAL INSTRUCTIONS TO BIDDERS Tetra Tech
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C. In case of discrepancy between Table of Contents and the documents bound herein, the bound
documents will govern.

1.12 COST OF CONTRACT DOCUMENTS
A Refer to ADVERTISEMENT FOR BIDS herein.
B. Documents may be obtained at the offices of the Architect/Engineer Tetra Tech Inc., 240
Continental Drive, Suite 200, Newark, DE 19713, upon payment of a non-refundable deposit
of $100.00. Checks shall be made payable Tetra Tech, Inc.

C. Documents may be examined at the offices of the Architect/Engineer, Tetra Tech Inc., 240
Continental Drive, Suite 200, Newark, DE 19713.

END OF SECTION 00 22 13a ,QO
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BUILDING HEATING BOILER & DOMESTIC HOT WATER GENERATION SYSTEM REPLACEMENT
PLUMMER COMMUNITY CORRECTIONS CENTER
HERRON DORMITORY & MAIN ADMINISTRATION BUILDING
38 TODDS LANE
WILMINGTON, DE 19802

DELAWARE DEPARTMENT OF CORRECTION
OMB/DFM/DOC CONTRACT No. MC3806000005

BID FORM

For Bids Due: (DATE) To: State of Delaware
Office of Management and
Division of Facilities Marig :
Thomas Collins Builds &P{oor, Suite 1
540 S. DuPont Hi , Dever, DE 19901

Phone: 302—739@ Fax: 302-739-6148
o

Name of Bidder:

Delaware Business License No.: 7%1 r ID No.:
(A copy of a Bidders Delaware Business License must be attached%his rm.)

(Other License Nos.):

O

Phone No.: ( ) - Vol Fax No.: ( ) -
The undersigned, representing that he has read

therewith, that he has visited the site and has fa

w understands the Bidding Documents and that this bid is made in accordance
and that his bid is based upon the materials

d himself with the local conditions under which the Work is to be performed,
proposes and agrees to provide all Iaon erighs, plant, equipment, supplies, transport and other facilities required to execute the

and equipment described in the Bidding Documents without exception, hereby
work described by the aforesaid documeNgAor the lump sum itemized below:

PROJECT BASE BID &

Description: Replacement o g Building Heating Boiler & Domestic Hot Water Generation System.

$

BID FORM Tetra Tech
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BUILDING HEATING BOILER & DOMESTIC HOT WATER GENERATION SYSTEM REPLACEMENT

PLUMMER COMMUNITY CORRECTIONS CENTER
HERRON DORMITORY & MAIN ADMINISTRATION BUILDING
38 TODDS LANE
WILMINGTON, DE 19802

DELAWARE DEPARTMENT OF CORRECTION
OMB/DFM/DOC CONTRACT No. MC3806000005

BID FORM

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

This bid shall remain valid and cannot be withdrawn for thirty (30) days from the date of@ of bids, and the undersigned 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 informal@r gularity in any bid received.
This bid is based upon work being accomplished by the Sub-Contractors na list attached to this bid.
A

Should 1/We be awarded this contract, 1/\We pledge to achieve substanj etion of all the work within calendar days of
the Notice to Proceed. %
The undersigned represents and warrants that he has complj
laws; that no legal requirement has been or shall be violated
prosecution of the work required; that the bid is legal
participated in any collusion, or otherwise taken action i

shall comply with all requirements of local, state, and national
ing or accepting this bid, in awarding the contract to him or in the
#that he has not, directly or indirectly, entered into any agreement,
espaint of free competitive bidding.

Upon receipt of written notice of the acceptance Q!-Sid, the Bidder shall, within twenty (20) calendar days, execute the agreement
in the required form and deliver the Contract ﬂ and Insurance Certificates, required by the Contract Documents.

I am / We are an Individual / a Partners}Q Corporation
By Trading as

(Individual’s / General jar r’sVCorporate Name)
L

(State of Corporatg-'

Business Address:

Witness: By:
(Authorized Signature )
(SEAL)
(Title)
Date:
BID FORM Tetra Tech
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BUILDING HEATING BOILER & DOMESTIC HOT WATER GENERATION SYSTEM REPLACEMENT
PLUMMER COMMUNITY CORRECTIONS CENTER
HERRON DORMITORY & MAIN ADMINISTRATION BUILDING
38 TODDS LANE
WILMINGTON, DE 19802

DELAWARE DEPARTMENT OF CORRECTION
OMB/DFM/DOC CONTRACT No. MC3806000005

BID FORM

ATTACHMENTS \
Sub-Contractor List &

Non-Collusion Statement

Bid Security 0()

State of Delaware Business License

(Others as Required by Project Manuals) Q

BID FORM Tetra Tech
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BUILDING HEATING BOILER & DOMESTIC HOT WATER GENERATION SYSTEM REPLACEMENT

PLUMMER COMMUNITY CORRECTIONS CENTER
HERRON DORMITORY & MAIN ADMINISTRATION BUILDING
38 TODDS LANE

WILMINGTON, DE 19802 ?

DELAWARE DEPARTMENT OF CORRECTION
OMB/DFM/DOC CONTRACT No. MC38060%\

BID FORM

SUBCONTRACTOR LIST 0

In accordance with Title 29, Chapter 6962 (d)(10)b Delaware Code, the following sub-contr listng must accompany the bid submittal. The name and address of the sub-
contractor must be listed for each category where the bidder intends to use a sub—contrac%ne orm that category of work. In order to provide full disclosure and acceptance
of the bid by the Owner, it is required that bidders list themselves as being the sub-?n tor for all categories where he/she is qualified and intends to perform such

work.

or Delaware Business license #

Subcontractor Category Subcontractor QO Address (City & State) Subcontractors tax payer ID #

1. Mechanical/Plumbing

2. Electrical 4 Q
A J
3. Testing, Adjusting A

& Balancing ( >
4. Insulation &
N
5. DDC/ATC Controls
6. Testing, Adjusting & Balancing
BID FORM Tetra Tech
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BUILDING HEATING BOILER & DOMESTIC HOT WATER GENERATION SYSTEM REPLACEMENT
PLUMMER COMMUNITY CORRECTIONS CENTER
HERRON DORMITORY & MAIN ADMINISTRATION BUILDING
38 TODDS LANE
WILMINGTON, DE 19802

DELAWARE DEPARTMENT OF CORRECTION
OMB/DFM/DOC CONTRACT No. MC3806000005

BID FORM

NON-COLLUSION STATEMENT %

This is to certify that the undersigned bidder has neither directly nor indirectly, enter% y agreement, participated in any
collusion or otherwise taken any action in restraint of free competitive bidding in conn h this proposal submitted this date to
the Office of Management and Budget, Division of Facilities Management.

All the terms and conditions of OMB/DFM Contract No.: MC3806000005 ha@Qroughly examined and are understood.

NAME OF BIDDER:

AUTHORIZED REPRESENTATIVE
(SIGNATURE): f i)

U

\
AUTHORIZED REPRESENTATIVE %
(TYPED): %

TITLE:

ADDRESS OF BIDDER: Q -

%O

E-MAIL:

PHONE NUMBER:

Sworn to and Subscribed before me this day of 20

My Commission expires . NOTARY PUBLIC

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

BID FORM Tetra Tech
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STATE OF DELAWARE
OFFICE OF MANAGEMENT AND BUDGET

BID BOND
TO ACCOMPANY PROPOSAL
(Not necessary if security is used)

KNOW ALL MEN BY THESE PRESENTS That: of in the County
of and State of as Principal of (Company Name) in the
County of and State of as Surety, legally authorized to do business in the State
of Delaware (“State”), are held and firmly unto the State in the sum of Dollars ($

), or ___percent not to exceed Dollars ($ ) of amount of bid on

Contract No. , to be paid to the State for the use and benefifor'¢
Office of Management and Budget for which payment well and truly to be made, e
and each of our heirs, executors, administrators, and successors, jointly and seyega
firmly by these presents.

or and in the whole

NOW THE CONDITION OF THIS OBLIGATION IS SUCH @the above bounden Principal
who has submitted to the State of Delaware Office of Management and a certain proposal to enter into
this contract for the furnishing of certain material and/or servi ithin the State, shall be awarded this
Contract, and if said Principal shall well and truly enter into a Qole this Contract as may be required by
the terms of this Contract and approved by the State of Dﬂ%{) Office of Management and Budget this
Contract to be entered into within twenty days after te%of official notice of the award thereof in
accordance with the terms of said proposal, then thi g%n shall be void or else to be and remain in full

force and virtue.

S tj
day of in the year of our Lord two

Sealed with seal and dateda,Q
0)

thousand and

SEALED, AND DELIVERED IN TQ~
Presenc

Q Name of Bidder (Organization)
Corporate Seal& By:
Authorized Signature

Attest

Title
Name of Surety

Witness: By:

Title
BID BOND Tetra Tech
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0052 13 STANDARD FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR

The Standard Form of Agreement Between Owner and Contractor is as stated in the American Institute of
Architects Document AIA A101 (2007 Edition) entitled Standard Form of Agreement Between Owner and
Contractor and is part of this project manual as if herein written in full.

Copies of the Document are available through the A/E. Oi .

A draft copy of this document is included herein as follows &\

STANDARD FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR Tetra Tech
0052 13-1



HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005

STATE OF DELAWARE
OFFICE OF MANAGEMENT AND BUDGET

PERFORMANCE BOND

Bond Number:

KNOW ALL PERSONS BY THESE PRESENTS, that we, , as principal
(*Principal”), and a corporation, legally
authorized to do business in the State of Delaware as surety (“Surety”), are held\pd firmly bound
unto the (“Owner” ot State agency
name), in the amount of $ ), to be p Owner, for which

payment well and truly to be made, we do bind ourselves, our and a0 every of our heirs,
executors, administrations, successors and assigns, jointly and seyerally, for and in the whole,
firmly by these presents.

Sealed with our seals and dated this day of , 20

NOW THE CONDITION OF THIS OBLIGATION é%u H, that if Principal, who has been

awarded by Owner that certain contract know ontract No. MC3806000005 dated the
day of , 20__ (the “Co "), which Contract is incorporated herein by

reference, shall well and truly provide and f materials, appliances and tools and perform all

the work required under and pursuant to the s and conditions of the Contract and the Contract
Documents (as defined in the Contract){ or changes or modifications thereto made as therein
provided, shall make good and reimhurse ner sufficient funds to pay the costs of completing the
Contract that Owner may sustain Qﬁason of any failure or default on the part of Principal, and
shall also indemnify and save m Owner from all costs, damages and expenses arising out of
or by reason of the perfor the Contract and for as long as provided by the Contract; then
this obligation shall be,v{ erwise to be and remain in full force and effect.

Surety, for value rg hereby stipulates and agrees, if requested to do so by Owner, to fully
perform and co the work to be performed under the Contract pursuant to the terms,
conditions andgesa@gants thereof, if for any cause Principal fails or neglects to so fully perform and
complete such wa

Surety, for value received, for itself and its successors and assigns, hereby stipulates and agrees that
the obligation of Surety and its bond shall be in no way impaired or affected by any extension of
time, modification, 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

PERFORMANCE BOND TETRA TECH
0061 13.13-1
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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 delivered
to them at their respective addresses shown below.

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand 8qd seals, and such
of them as are corporations have caused their corporate seal to be hereto affix8J ard these presents
to be signed by their duly authorized officers, the day and year first above

P

PRINCIPAL

Name: o \

Witness or Attest: Address: &

(SEAL)
Name:
(Corporate Seal)
Q- SURETY
QO Name:
Witness or Attest: A S:
"\ By: (SEAL)
Name: % Name:
Title:
(Corporate Seal)
PERFORMANCE BOND TETRA TECH

0061 13.13-2



HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005

STATE OF DELAWARE
OFFICE OF MANAGEMENT AND BUDGET

PAYMENT BOND

Bond Number:

KNOW ALL PERSONS BY THESE PRESENTS, that we, , as principal
(“Principal”), and ,a corpgration, legally
authorized to do business in the State of Delaware, as surety (“Surety™), are held ang=fifaly bound unto the

(“Owner™) (insert State agency name), in the amount of (37~ ), to be paid to
Owner, for which payment well and truly to be made, we do bind ourselves, each and every of our
f

heirs, executors, administrations, successors and assigns, jointly and several and in the whole firmly by

these presents.
Sealed with our seals and dated this day of R BQ

NOW THE CONDITION OF THIS OBLIGATION IS SUCH; ¥f Principal, who has been awarded by
Owner that certain contract known as Contract No. M 005 dated the day of
, 20__ (the “Contract”), which Contract is incorporated%r) y reference, shall well and truly pay all and

every person furnishing materials or performing laboiNQr ice in and about the performance of the work
under the Contract, all and every sums of money u%\ her, them or any of them, for all such materials,
labor and service for which Principal is liable, e good and reimburse Owner sufficient funds to pay
such costs in the completion of the Contrac u@er may sustain by reason of any failure or default on the

part of Principal, and shall also indemnify §nd Jave harmless Owner from all costs, damages and expenses
arising out of or by reason of the perfo ce OT the Contract and for as long as provided by the Contract; then
this obligation shall be void, otherwis@@nd remain in full force and effect.

obligation of Surety and ,its WOnd shall be in no way impaired or affected by any extension of time,
modification, omission, aﬁt&i?n r change in or to the Contract or the work to be performed thereunder, or by
any payment thereungewber®re the time required therein, or by any waiver of any provisions thereof, or by
any assignment, syb @u or other transfer thereof or of any work to be performed or any monies due or to
become due th T and Surety hereby waives notice of any and all such extensions, modifications,
omissions, additidgs, 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, for value received, f? nd its successors and assigns, hereby stipulates and agrees that the

’

a
v

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.

PAYMENT BOND Tetra Tech
0061 13.16-1
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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 these presents to be signed by their

duly authorized officers, the day and year first above written.

PRINCIPAL
Name:
Witness or Attest: Address:
By: % (SEAL)
Name: Name:
Title:

(Corporate Seal) &\
SURETY 0:

Witness or Attest: Ad@g

C'zgome (SEAL)

Name:
Title:
(Corporate Seal) O

<

%O

PAYMENT BOND Tetra Tech
0061 13.16-2
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00 62 76 APPLICATION AND CERTIFICATE FOR PAYMENT

G702 (1992 Edition) entitled Application and Certificate for Payment and is part of the jiect manual as if

The Application and Certificate for Payment is as stated in the American Institute of Archiégcts Document AIA
herein written in full.

Copies of the Document are available through the A/E. &\O

A draft copy of this document is included herein as follows.

APPLICATION AND CERTIFICATE FOR PAYMENT TETRA TECH
00 62 76-1



P ALA pocument 6702 - 1992

Application and Certificate for Payment

¢m

TO OWNER: PROJECT: APPLICATION NO: Distribution to:
PERIOD TO: OWNER: [
CONTRACT ARCHITECT: []
FROM VIA CONTR :
CONTRACTOR:
CONTRACTOR: ARCHITECT: PRO. I oR: O]
FIELD: (O
OTHER: [
CONTRACTOR’S APPLICATION FOR PAYMENT The undersigned (Pntrador certifies that to the best of the Contractor’s knowledge, information
. . . . and belief the red by this Application for Payment has been completed in accordance
Application is made for payment, as shown below, in connection with the Contract. with the Cosgract Wocwments, that all amounts have been paid by the Contractor for Work for
Continuation Sheet, AIA Document G703, is attached. which prgmigu ficates for Payment were issued and payments received from the Owner, and
1. ORIGINAL CONTRACT SUM $ that cu@mnt shown herein is now due.
2. Net change by Change Orders $ C CMOR
3. CONTRACT SUMTO DATE (Line 1 +2)........ $ 1 Date:
4. TOTAL COMPLETED & STORED TO DATE (Column G on G703) ............... $ tejof:
5. RETAINAGE: ‘ounty of:
a. % of Completed Work Subscribed and sworn to before
(Column D + E on G703) $ me this day of
b. % of Stored Material
(Column F on G703) $ Notary Public:
Total Retainage (Lines 5a + 5b or Total in Column I of G703).............., My Commission expires:
6. TOTAL EARNED LESS RETAINAGE ...... ARCHITECT’S CERTIFICATE FOR PAYMENT
(Line 4 Less Line 5 Total) C In accordance with the Contract Documents, based on on-site observations and the data comprising
this application, the Architect certifies to the Owner that to the best of the Architect’s knowledge,
T.LESS F.’REV'?US CE.RTI(F:ICA;ES FORPAYMENT .ovvevcvve ) SE— information and belief the Work has progressed as indicated, the quality of the Work is in
(Line 6 from prior Certificate) accordance with the Contract Documents, and the Contractor is entitled to payment of the
8. CURRENT PAYMENT DUE ,{\ AMOUNT CERTIFIED.
9. BALANCE TO FINISH, INCLUDING RETAINAGE AMOUNT CERTIFIED . $
(Line 3 less Line 6) O $ (Attach explanation if amount certified differs from the amount applied. Initial all figures on this
Application and on the Continuation Sheet that are changed to conform with the amount certified.)
CHANGE ORDER SUMMARY é s ADDITIONS DEDUCTIONS ARCHITECT:
[Total changes approved in previous months by Owher |$ 3 By: Date:
[Total approved this Month NS 2 $ This Certificate is not negotiable. The AMOUNT CERTIFIED is payable only to the Contractor
TOT $ named herein. Issuance, payment and acceptance of payment are without prejudice to any rights of
INET CHANGES by Change Order $ the Owner or Contractor under this Contract

AlA Document G702™ - 1992. Copyright © 1953, 1963, 1965, 1978 and 1992 by The American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by 1.8, Copyright

Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of It, may result in severe civll and criminal penalties, and will be prosecuted to the 1
maximum extent possible under the law. This document was produced by AIA software at 16:53:47 on 05/26/2005 under Order No.1000162220_3 which expires on 2/15/2008, and is not for resale.

User Notes: (2276849994)




@AIA Document G703" — 1992

Continuation Sheet

AIA Document G702, APPLICATION AND CERTIFICATION FOR PAYMENT, APPLICATION NO:
containing Contractor’s signed certification is attached.

In tabulations below, amounts are stated to the nearest dollar. APPLICATION DATE:
Use Column I on Contracts where variable retainage for line items may apply. PER

ARONIIRCT’S PROJECT NO:

A B C D E F \ Jc H 1
WORK COMPLETED T
MATERIALS
FROM COMPLETED BALANCE TO| RETAINAGE
TEM| DESCRIPTION OF WORK | S“UEPVEEP | pREVIOUS |0 prion SPT%E;EESTL(E DSTORED| % FINISH |(F VARIABLE
' APPLICATION IND O DATE ' (C-G) RATE)
D+E) (D+E+F)
&
«
g
—
f«h~
AT
~ D
Lu
‘ GRAND TOTAL 3 s 5 3 $ 3 3
| A4

AlA Document G703 — 1992. Copyright © 1963, 1965, 1966, 1967,1970, 1978, 1983 and 1992 by The Amaerlcan Institute of Architects. All rights reserved. WARNING: Thig AIA® Document is protected

by U.8. Copyright Law and International Treaties. Unauthorlzed reproduction or distribution of this AI&A™ Document, or any portion of it, may result in severe clvil and criminal penaities, and will he 1
prosecuted to the maximum sxtent possible under the law. This document was produced by AlA software at 17:14:37 on 05/26/2005 under Order No.1000162220_3 which expires on 2/15/2006, and is not for

resale.

User Notes: (3788070103)




@AIA Document G701 - 2001

Change Order

PROJECT (Name and address): CHANGE ORDER NUMBER: OWNER: [
DATE: ARCHITECT: (O
TO CONTRACTOR (Narme and address):  ARCHITECT'S PROJECT NUMBER: CONTRACTOR: (]
CONTRACT DATE: FIELD: (]
THE CONTRACT IS CHANGED AS FOLLOWS:
(Include, where applicable, any undisputed amount attributable to previously executed Construction Cha tives)
‘The original Contract Sum was \ $ 0.00
The net change by previously authorized Change Orders $ 0.00
The Contract Sum prior to this Change Order was $ 0.00
The-Contract Sum will be by this Change Order in the amount of $ 0.00
The new Contract Sum including this Change Order will be 0 $ 0.00
The Contract Time will be by ( ) days.

The date of Substantial Completion as of the date of this Change Order th

have been authorized by Construction Change Directive until the cd§t ime have been agreed upon by both the Owner and

NOTE: This Change Order does not include changes in the Contract X act Time or Guaranteed Maximum Price which
Contractor, in which case a Change Order is executed to superse struction Change Directive.

NOT VALID UNTIL SIGNED BY THE ARCHITECT, CO R AND OWNER.

ARCHITECT (Firm name) COWOR (Firm name) OWNER (Firm name)

ADDRESS QUWESS ADDRESS
QO

BY (Signature) Q BY (Signature) BY (Signature)

(Typed name) & (Typed name) (Typed name)

DATE \ 4 DATE DATE

AJA Document G701™ — 2001. Copyright © 1979, 1987, 2000 and 2001 by The American Institute of Architects. All rights reserved. WARMING: This
AIA® Document is protected by U.S. Copyright Law and International Troaties. Unauthorized reproduction or distribution of this AlA" Document, or
any portion of it, may result in severe oivil and oriminal penalties, and will be prosecuted fo the maximum extent possible under the law. This
document was produced by AlA software at 13:39:31 on 08/02/2005 under Order No.1000162220_1 which expires on 2/15/2006, and is not for resale.

User Notes: {1628415007)
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E%AIA Document G704" - 2000

Certificate of Substantial Completion

")

PROJECT: PROJECT NUMBER: / OWNER: (O
(Name and address): CONTRACT FOR: .

CONTRACT DATE: ARCHITECT: [J

CONTRACTOR: (1]

TO OWNER: TO CONTRACTOR: FIELD: []

{Name and-address): (Name and address): OTHER: []

PROJECT OR PORTION OF THE PROJECT DESIGNATED FOR PARTIAL OCCUPANCY OR USE SHALL INCL.

The Work performed under this Contract has been reviewed and found, to the Architect’s be
to be substantially complete. Substantial Completion is the stage in the progress of the Wi the Work or designated

portion is sufficiently complete in accordance with the Contract Documents so that the @wner can occupy or utilize the Work for
its intended use. The date of Substantial Completion of the Project or portion design@ ovglis the date of issuance established

0 ge, information and belief,

by this Certificate, which is also the date of commencement of applicable warranties reqqircd by the Contract Documents, except
as stated below:

Warranty Date &Qencement
h N

ARCHITECT BY T DATE OF ISSUANCE

Alist of items to be completed or corrected is attached @ failure to include any items on such list does not alter the
responsibility of the Contractor to complete all Wogsim dnggpdance with the Contract Documents. Unless otherwise agreed to in
writing, the date of commencement of warranties i@ on the attached list will be the date of issuance of the final Certificate
of Payment or the date of final payment.

Cost estimate of Work that is incomple ctive: $

The Contractor will complete or Rl Work on the list of items attached hereto within ( ) days from the above

date of Substantial Completion.Q

CONTRACTOR \ BY DATE

The Owner acce; @k or designated portion as substantially complete and will assume full possession at (time) on
(date)

OWNER BY DATE

The responsibilities of the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and insurance
shall be as follows:

(Note: Owner’s and Contractor’s legal and insurance counsel should determine and review insurance requirements and
coverage.)

AJA Document G704™ - 2000. Copyright © 1963, 1978, 1992 and 2000 by The American Institute of Architects. All rights reserved. WARNING: This
A" Document is proiected by U.S. Copyright Law and International Treaties. Unauthorized repreduction or distribution of this ALY Document, or
any porton of it, may resull in severe civil and criminal penalties, and will be prosecuted to the maximum exient possible under the law. This
document was produced by AlA software at 13:44:37 on 08/02/2005 under Order No.1000162220_1 which expires on 2/15/2008, and is not for resale.

User Notes: (2591405616)




i AIA Document G706 - 1994

Contractor's Affidavit of Payment of Debts and Claims

i

¥

L]

$

\)
%

PROJECT: (Name and address) ARCHITECT'S PROJECT NUMBER: OWNER: [J
ARCHITECT: (O
CONTRACT FOR: CONTRACTOR: (O
TO OWNER: (Name and address) CONTRACT DATED: SURETY: (O
OTHER: (O
STATE OF:
COUNTY OF:

The undersigned hereby certifies that, except as listed below, payment has been made in f obligations have
otherwise been satisfied for all materials and equipment furnished, for all work, labor yifes performed, and
for all known indebtedness and claims against the Contractor for damages arising \&n‘: er in connection with
the performance of the Contract referenced above for which the Owner or Ownepimpropiyty might in any way be
held responsible or encumbered.

EXCEPTIONS: 0
SUPPORTING DOCUMENTS ATTACHED HERETO: &gCTOR: (Name and address)

1. Consent of Surety to Final Payment. Whenever
Surety is involved, Consent of Surety is
required.” ATA Document G707, Consent of

Surety, may be used for this purpose
Indicate Attachment O Yes 0O

BY:
The following supporting documents shoyld bghed (Signature of authorized representative)
hereto if required by the Owner:
1. Contractor’s Release or of Liens, (Printed name and title)
conditional upon recgfpt OREis@l payment.
2. Separate Relegg€s or Wivers of Liens from Subscribed and sworn to before me on this date:
Subcontractors af material and equipment
suppliers % extent required by the Owner,
accompared by a list thereof.
Notary Public:
3. Contragtor’s Affidavit of Release of Liens My Commission Expires:
(ATA-Document G706A).

AlA Document G706™ — 1994, Copyright © 1970 and 1994 by The American Institute of Architects. All rights reserved. WARMING: This Als®
Dossnent is protected by U5, Copyright Law and International Treatise. Unauthorized reproduction ov distribution of this AIA® Document, or any
portion of it, may result in severe civil and criminal penallies, and will be prosecuted to the maximum sxtent possible under the law. This document
was produced by AlA software at 13:49:12 on 08/02/2005 under Order No.1000162220_1 which expires on 2/15/2006, and is not for resale.

User Notes: (1078981934)




@AILA pocument G706A" - 1994

Contractor's Affidavit of Release of Liens

#

PROJECT: (Name and address) ARCHITECT'S PROJECT NUMBER: OWNER ]
CONTRACT FOR: ARCHITECT: [

TO OWNER: (Name and address) CONTRACT DATED: CONTRACTOR: [
SURETY: [

OTHER: [

STATE OF: ' é
COUNTY OF:

The undersigned hereby certifies that to the best of the undersigned’s knowledge, i xn and belief, except as
listed below, the Releases or Waivers of Lien attached hereto include the Contractor, a\Subcontractors, all suppliers
of materials and equipment, and all performers of Work, labor or services who flave gr may have liens or
encumbrances or the right to assert liens or encumbrances against any prope Owner arising in any manner
out of the performance of the Contract referenced above.

EXCEPTIONS: &Q‘

SUPPORTING DOCUMENTS ATTACHED HERETO: NTRACTOR: (Name and address)
1. Contractor’s Release or Waiver of Liens,
conditional upon receipt of final payment.
2. Separate Releases or Waivers of Lie O BY:
Subcontractors and material and equ@ (Signature of authorized
suppliers, to the extent required iy the"@+¥ner, representative)

accompanied by a list thereo:

O (Printed name and title)
Q Subscribed and sworn to before me on this date:

& Notary Public:
O My Commission Expires:

AlA Document G706A™ — 1994, Copyright © 1982 and 1994 by The American Institute of Architects. All rights reserved. WARNING: This AIA"
Dogument is protected by U.8. Copyright Law and Infernational Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any
portion of i, may result in severe civil and griminal penalties, and will be prosecuted to the maximum extent possible under the Iaw. This document
was produced by AIA software at 13:52:05 on 08/02/2005 under Order No.1000162220_1 which expires on 2/15/2006, and is not for resale.

User Notes: (669341389)




Consent Of Surety to Final Payment

PROJECT: (Name and address) ARCHITECT’S PROJECT NUMBER: OWNER: (]
CONTRACT FOR: ARCHITECT: (]
CONTRACTOR: (T

TO OWNER: (Name and address) CONTRACT DATED:
SURETY: J
OTHER:

{(Insert.name and address of Surety)

In accordance with the provisions of the Contract between the Owner and the Contractor as indicated ab

on bond of
(Insert name and address of Contractor) 0

, SURETY,

, CONTRACTOR,
hereby approves of the final payment to the Contractor, and agrees %ﬁn yment to the Contractor shall not relieve the

Surety of any of its obligations to
(Insert name and address of Owner)

O , OWNER,
as set forth in said Surety’s bond.
IN WITNESS WHEREOF, the Surety haset its hand on this date:

(Insert in writing the month followed C eric date and year.)

&Q (Surety)

O (Signature of authorized representative)
Attest:

(Seal): (Printed name and title)

AlA Document G707™ — 1994. Copyright © 1982 and 1994 by The American Institute of Architects. All rights reserved. WARNENG This AIA®
Document is protected by U.S. Copyright Law and international Treaties. Unauthorized repmduchon or distribution of this AIA® Document, or any
portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the taw. This document
was produced by AlA software at 14:38:45 on 08/02/2005 under Order No.1000162220_1 which expires on 2/15/2008, and is not for resale.

User Notes: (2340075428)




@ AIA Document G710™ - 1992

Architect's Supplemental Instructions

PROJECT (Name and address): ARCHITECT’S SUPPLEMENTAL OWNER: (O
INSTRUCTION NO: ARCHITECT: [J

CONSULTANT: O

OWNER (Name and address): DATE OF ISSUANCE: CONTRACTOR L3
CONTRACT FOR: FIELD: O]

FROM ARCHITECT (Name and CONTRACT DATE: OTHER: T

address):

TO CONTRACTOR (Name and ARCHITECT'S PROJECT NUMBER: \

address):

The Work shall be carried out in accordance with the following sup instructions issued in accordance with

the Contract Documeénts without change in Contract Sum or Co
accordance with these instructions indicates your acknowledgpagnt there will be no change in the Contract Sum
or Contract Time: %

DESCRIPTION: %

ATTACHMENTS: ' Q
(Here insert listing of documents that @lescription.)

ISSUED BY THE ARCHITECT:Q

(Signature) ‘ 5 (Printed name and title)

AlA Document G710™ ~ 1992, Copyright © 1980 and 1992 by The American Institute of Architects. All rights reserved. WAF&NENG Thie AT
Dovinent is protected by U.8. Copyright Law and International Treaties. Unauthorized repmducmn or distribution of this AIA® Document, or any
portion of if, may result in severe civif and criminal penalties, and will be prosecuted to the maximum extent possible under the taw. This document
was produced by AlA software at 14:41:59 on 08/02/2005 under Order No.1000162220_1 which expires on 2/15/20086, and is not for resale.

User Notes: (344800501)




WATA pocument 6714" - 2001

.‘h

s

Construction Change Directive

PROJECT: (Name and address) DIRECTIVE NUMBER: OWNER:
CONTRAGT FOR: ARCHITECT: []

TO CONTRACTOR: (Name and address) ~ CONTRACT DATED: CONSULTANT: [
ARCHITECT’S PROJECT NUMBER: CONTRACTOR: [J

FIELD: [

OTHER: [

(Describe briefly any proposed changes or list any attached information in the alte

You are hereby directed to make the following change(s) in this Contract: '@ E

1. The proposed basis of adjustment to the Contract Sum or Guara ximum Price is:
O -Lump Sum of §

PROPOSED ADJUSTMENTS C)
niyed
O . Unit Priceof $ per x
[ - Asprovided in Section 7.3.3 of ATA Docum%o 997

[J -+ As follows:

2, The Contract Time is proposed to . posed adjustment, if any, is

When signed by the Owner and Architect and rece‘ed bzthe Contractor, this Contractor signature indicates agreement with
document becomes effective IMMEDIATEL Y, as a ction Change Directive the proposed adjustments in Contract Sum and
(CCD), and-the Contractor shall proceed wg change(s) described above. Contract Time set forth in this CCD.

N\
ARCHITECT (Firm name) ; VOWNER (Firm name) CONTRACTOR (Firm name)

ADDRESS &
N

BY (Signature) : U BY (Signature) BY (Signature)

(Typed name) -\ (Typed name) (Typed name)

ADDRESS ADDRESS

DATE DATE DATE

AIA Document G714™ — 2001. Copyright © 2001 by The American Institute of Architects. All rights reserved. WARNING: This AIA” Documentis

protected by U.5. Copyright Lew and international Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, 1
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HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005

SECTION 0072 13 - GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT

The General Conditions of this Contract are as stated in the American Institute of eas Document AIA
A201 (2007 Edition) entitled General Conditions of the Contract for Constru s part of this project
manual as if herein written in full.

Copies of the Document are available through the Owner.

A draft copy of this document is included herein as follows @
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HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005

STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

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.

TABLE OF ARTICLES ?
1. GENERAL PROVISIONS &\

2. OWNER

3. CONTRACTOR 0
4. ADMINISTRATION OF THE CONTRACT &Q

5. SUBCONTRACTORS %

6. CONSTRUCTION BY OWNER OR BY S CONTRACTORS
7. CHANGES IN THE WORK

8. TIME

9. PAYMENTS AND COMPQ%

10. PROTECTION OF Pﬁ AND PROPERTY
11. INSURANCE BONDS

12. UNCOV R@ND CORRECTION OF WORK
13. MISC OUS PROVISIONS

14. TERMINATION OR SUSPENSION OF THE CONTRACT
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HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005

STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

ARTICLE 1: GENERAL PROVISIONS
11 BASIC DEFINITIONS
111 THE CONTRACT DOCUMENTS
Delete the last sentence in its entirety and replace with the following:

“The Contract Documents also include Advertisement for Bid, Instructions to Bidder,
sample forms, the Bid Form, the Contractor’'s completed Bid and the Award Letter.”

Add the following Paragraph: %

1.1.2 In the event of conflict or discrepancies among tct Documents, the
0

Documents prepared by the State of Deh& Division of Facilities

Management shall take precedence over all uments.
1.2 CORRELATION AND INTENT OF THE CONTRAC@ ENTS

Add the following Paragraphs:

1.2.4 In the case of an inconsisten@ n the Drawings and the Specifications,
or within either document latified by addendum, the better quality or
greater quantity of work provided in accordance with the Architect’s
interpretation.

1.25 The word “PR as used in the Contract Documents shall mean
“FURNISH A I ALL” and shall include, without limitation, all labor,
materials, equ t, transportation, services and other items required to
comple Work.

126 The PRODUCT” as used in the Contract Documents means all

ateNalg, systems and equipment.
15 OWNERGHIP ®*AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER

INS TS OF SERVICE

E ragraph 1.5.1 in its entirety and replace with the following:

| 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.

SUPPLEMENTARY GENERAL CONDITIONS Tetra Tech
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HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005

STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT
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 INFORMATION AND SERVICES REQUIRED OF THE OWNER
To Subparagraph 2.2.3 — Add the following sentence:

“The Contractor, at their expense shall bear the costs to accu%@ntify the location of
e

all underground utilities in the area of their excavation aj ar all cost for any
repairs required, out of failure to accurately identify said utfliti

Delete Subparagraph 2.2.5 in its entirety and subs% llowing:

2.25 The Contractor shall be furnishe ew¥charge up to five (5) sets of the

Drawings and Project Manuals itiohal sets will be furnished at the cost
of reproduction, postage and MaNgling.

ARTICLE 3: CONTRACTOR

3.2 REVIEW OF CONTRACT DO S AND FIELD CONDITIONS BY CONTRACTOR

Amend Paragraph 3.2.2 tofstatg that any errors, inconsistencies or omissions discovered
shall be reported to the ArcN and Owner immediately.

Delete the third s e In Paragraph 3.2.3.

3.3 SUPERVISI ONSTRUCTION PROCEDURES

Add thedDllowiny 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
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.

335 When any room is used as a shop, storeroom, office, etc., by the Contractor or
Subcontractor(s) during the construction of the Work, the Contractor making
use of these areas will be held responsible for any repairs, patching or cleaning
arising from such use.

3.4 LABOR AND MATERIALS

SUPPLEMENTARY GENERAL CONDITIONS Tetra Tech
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HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005

STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

Add the Following Paragraphs:

3.4.4 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 completion of its
Work. Absence of such notification will be construed as an acceptance of
preparatory Work and later claims of defects will not be recognized.

3.45 Under no circumstances shall the Contractors W ceed prior to
preparatory Work proceed prior to preparatory WorkefTa been completely
cured, dried and/or otherwise made satisfact ;‘eceive this Work.
Responsibility for timely installation of all é&‘ ests solely with the
Contractor responsible for that Work, who sHalN\gpaihtain coordination at all
times.

35 WARRANTY 0
Add the following Paragraphs: Q~

351 The Contractor will guarangeeall Materials and workmanship against original
defects, except injury fro r and usual wear when used for the purpose
intended, for two yeal Acceptance by the Owner, and will maintain all
items in perfect co ring the period of guarantee.

3.5.2 Defects appe ing the period of guarantee will be made good by the
Contractor at h ense upon demand of the Owner, it being required that all
work wil n perfect condition when the period of guarantee will have elapsed.

3.5.3 o the General Guarantee there are other guarantees required for
ms for different periods of time than the two years as above, and are
ticularly so stated in that part of the specifications referring to same. The

guarantees will commence at the same time as the General Guarantee.

3.50 If the Contractor fails to remedy any failure, defect or damage within a

reasonable time after receipt of notice, the Owner will have the right to replace,
repair, or otherwise remedy the failure, defect or damage at the Contractor’s
expense.

3.11 DOCUMENTS 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.

SUPPLEMENTARY GENERAL CONDITIONS Tetra Tech
0073 13-4



HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002

BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005
STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT
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.

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 j#e Ing:

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

Delete the second sentence of Paragraph 4& réplace with the following:

The Architect’s action will be taken with reasonable promptness as to cause no delay
in the Work in the activities of the Owngy, tractor or separate Contractors, while allowing
sufficient time in the Owner’s profes®§ iudgment to permit adequate review.

Add the following Paragraph;
4.2.10.1 There will be C)’JII—time project representative provided by the Owner or

Architec?h‘is project.
Add to Paragral “and in compliance with all local requirements.” to the end of the

sentence

ARTICLE 5: SUBC RACTORS

5.2 OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE
K

Delete Paragraph 5.2.3 in its entirety and replace with the following:
5.2.3 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 8§ 6962(d)(10)b.3 and 4.
ARTICLE 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.

SUPPLEMENTARY GENERAL CONDITIONS Tetra Tech
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HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT

200-26912-15002
MC3806000005

STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

6.2 MUTUAL RESPONSIBILITY

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

PROGRESS AND COMPLETION
Add the following Paragraphs: s

8.2

8.3

8.21.1

8.2.4

Refer to Specification Section SUMMARY \ for Contract time
requirements.

If the Work falls behind the Progress Sch Qa! submitted by the Contractor,
the Contractor shall employ additionahlab§ and/or equipment necessary to
bring the Work into compliance wit ress Schedule at no additional cost
to the Owner.

DELAYS AND EXTENSION OF TIME

8.3.1

8.3.21

Delete

ragraj

4

Strike “arbitration” and emedies at law or in equity”.

Add the following PRraggaph:

The Contractor\sha#l update the status of the suspension, delay, or interruption
of the W, ith each Application for Payment. (The Contractor shall report the
termi of Such cause immediately upon the termination thereof.) Failure to
h*this procedure shall constitute a waiver for any claim for adjustment
price based upon said cause.

8.3.3 in its entirety and replace with the following:

Except in the case of a suspension of the Work directed by the Owner, an
extension of time under the provisions of Paragraph 8.3.1 shall be the
Contractor’s sole remedy in the progress of the Work and there shall be no
payment or compensation to the Contractor for any expense or damage
resulting from the delay.

Add the following Paragraph:

8.3.4

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

ARTICLE 9: PAYMENTS AND COMPLETION

9.2 SCHEDULE OF VALUES
Add the following Paragraphs:
SUPPLEMENTARY GENERAL CONDITIONS Tetra Tech
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HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002

BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005
STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT
9.21 The Schedule of Values shall be submitted using AIA Document G702,
Continuation Sheet to G703.
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 DocumergG702 “Application
and Certificate for Payment”, supported by AIA Docume “Continuation
Sheet”. Said Applications shall be fully executed and @
Add the following Paragraphs: \
9.34 Until Closeout Documents have been feceived and outstanding items
completed the Owner will pay 95% (nine rcent) of the amount due the
Contractor on account of progress payient
9.35 The Contractor shall provide a gar d updated Progress Schedule to the
Architect with each ApplicationfoNPayMent. Failure to provide Schedule will be
just cause for rejection of A@io for Payment.
9.5 DECISIONS TO WITHHOLD CERT@ION
Add the following to 9.5.1: O
.8 failure to provioc).lrrent Progress Schedule;
.9 alien or, hment is filed;
.10 failure comply with mandatory requirements for maintaining Record
Docs
9.6 PROGRESSWAYMENTS
DeIefSa raph 9.6.1 in its entirety and replace with the following:
X After the Architect has approved and issued a Certificate for Payment, payment
shall be made by the Owner within 30 days after Owner’s receipt of the
Certificate for Payment.
9.7 FAILURE 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.”
SUPPLEMENTARY GENERAL CONDITIONS Tetra Tech
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HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT

200-26912-15002
MC3806000005

STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

9.8.5

In the second sentence, strike “shall” and insert “may”.

ARTICLE 10: PROTECTION OF PERSONS AND PROPERTY

10.1

10.2

10.3

10.5

ARTICLE 11:

111

11.2

11.3

SAFETY PRECAUTIONS AND PROGRAMS

Add the following Paragraphs:

10.1.1.1.1 Each Contractor shall develop a safety program in accordance with the

10.1.2

Occupational Safety and Health Act of 1970. A copy ofegaid plan shall be
furnished to the Owner and Architect prior to the co@ement of that

Contractor’s Work. Q

Each Contractor shall appoint a Safety Represe N afety Representatives

shall be someone who is on site on a full tim is. If deemed necessary by

the Owner or Architect, Contractor Safety fmeetings will be scheduled. The

attendance of all Safety Representa% e required. Minutes will be
to

recorded of said meetings by the Cont nd will be distributed to all parties
as well as posted in all job offices/trgle)s

SAFETY OF PERSONS AND PROPERTY&

Add the following Paragraph: S
s Chemical Act of June 1984, all vendors supplying

10.2.4.1

As required in the
any material th defined as hazardous must provide Material Safety
Data Sheets féﬂjﬁ products. Any chemical product should be considered
hazardous if it caution warning on the label relating to a potential physical
or healt ard, if it is known to be present in the work place, and if employees
may -- Xxposed under normal conditions or in foreseeable emergency

situg S Material Safety Data Sheets shall be provided directly to the Owner,

? uish the shipping slips that include those products.
HAZA US MATERIALS

Deragraph 10.3.3in its entirety.

Paragraphs 10.3.6 in its entirety.

INSURANCE AND BONDS

CONTRACTOR'’S LIABILITY INSURANCE

1114

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.”

OWNER’S LIABILITY INSURANCE

Delete Paragraph 11.2 in its entirety.

PROPERTY INSURANCE

SUPPLEMENTARY GENERAL CONDITIONS Tetra Tech

0073 13-8



HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005

STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

Delete Paragraph 11.3 in its entirety and replace with the following:
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.
114 PERFORMANCE BOND AND PAYMENT BOND
Add the following sentence: “The bonds will conform to those forms approved by the Office
of Management and Budget.”
ARTICLE 12: UNCOVERING AND CORRECTION OF WORK Os
12.2.2 AFTER SUBSTANTIAL COMPLETION &\

Add the following Paragraph:

12.2.2.1.1 At any time during the progress of the @nr in any case where the nature of
the defects will be such that it is n e¥ent to have corrected, the Owner, at
@ sLU

its option, will have the right to ch sum, or sums, of money from the
amount of the Contract as it c&a\r justified to adjust the difference in value
between the defective wo at required under contract including any
damage to the structure.

12.2.2.1 Strike “one” and in

12.2.2.2 Strike “one” anfl in two”.

12.2.2.3 Strike o@i insert “two”.
12.25 In ss ntence, strike “one” and insert “two”.

ARTICLE 13: MISCELLAN S PROVISIONS

13.1 GOV G LAW

j cept that, if the parties have selected arbitration as the method of binding dispute
tion, the Federal Arbitration Act shall govern Section 15.4.”

13.6 INTEREST
Strike “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:

SUPPLEMENTARY GENERAL CONDITIONS Tetra Tech
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HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
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13.8 CONFLICTS WITH FEDERAL STATUTES OR REGULATIONS

13.8.1 If any provision, specifications or requirement of the Contract Documents conflict or is
inconsistent with any statute, law or regulation of the government of the United 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 convenienc ontractor shall
be entitled to receive payment for Work executed, a {ncurred by reason
of such termination along with reasonable overheat\

ARTICLE 15: CLAIMS AND DISPUTES &
15.1.2 Throughout the Paragraph strike “21" and insert “45" C)
15.1.6 CLAIMS FOR CONSEQUENTIAL DAMAGESQ~

Delete Paragraph 15.1.6 in its entirety.

15.2 INITIAL DECISION %

Delete Paragraph 15.2.5inits e d replace with the following:

15.2.5 The Architect @o ve or reject Claims by written decision, which shall state
the reasons th e and shall notify the parties of any change in the Contract
Sum or tract Time or both. The approval or rejection of a Claim by the
Archi all'be subject to mediation and other remedies at law or in equity.

Delete Paragy@p, .6 and its subparagraphs in their entirety.

&
%O

SUPPLEMENTARY GENERAL CONDITIONS Tetra Tech
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15.3 MEDIATION

15.3.1 Strike “binding dispute resolution” and insert “any or all remedies at law or in
equity”.
15.3.2 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”.
15.4 ARBITRATION

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

END OF SUPPLEMENTARY GENERAL CONDITION

O
&
&
O
O
X
<

%O
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HERRON BUILDING - PCCC 16096-14006
DOMESTIC HOT WATER GENERATION SYSTEM

SECTION 00 73-14 - ADDITIONAL SUPPLEMENTAL GENERAL CONDITIONS

PART 1 - GENERAL
11 GENERAL CONDITIONS

A. The General Conditions of the Contract for Construction, AIA Document A201, 1997 edition,
Articles 1 through 14 inclusive, is part of this contract and is bound herewith.

B. References to Articles herein are to AIA Document A201.
1.2 SUPPLEMENTARY CONDITIONS

Where any article of the General Conditions is modified or graph, subparagraph or
clause thereof is modified or deleted by these provmot{’e altered provisions of that
n effect.

article, paragraph, sub-paragraph or clause shall rema:n

A. The following provisions modify, change, delete from or adg ‘ Document A201.

1.3 REFERENCE TO DIVISION 1 - GENERAL REQUIR 2

A. Certain provisions of Division 1, G REQUIREMENTS supplement the
administrative and work-related pI’OVISI GENERAL CONDITIONS.

B. Articles affected are cross referenc%e various sections of Division 1.
C. Throughout the entire docugg erever "Architect"” is stated, read "Engineer".
14 ARTICLE 1 - CONTRACT D® NTS

v,

QADefinitions

U

A. Paragraph 1.1 -
Add the fplloMing subparagraph:
1.10&15 and Definitions
% The following definitions apply to the terms listed below as used on the Drawings

and in the Project Manual.

Approved: Accepted by the Engineer or authority enforcing standards.
Described: Refer to Project Manual.

Specified: Refer to Project Manual.

Shown: Refer to Drawings.

15 ARTICLE 3 - CONTRACTOR

ADDITIONAL SUPPLEMENTAL GENERAL CONDITIONS Tetra Tech
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HERRON BUILDING - PCCC 16096-14006
DOMESTIC HOT WATER GENERATION SYSTEM

A. Paragraph 3.4 - Labor and Materials
Subparagraph 3.4.1 - Add the following sentence:

Refer to Division 1 for detailed requirements concerning Temporary Facilities and
Equipment.

Subparagraph 3.4.2 - Add the following sentence:

Refer specifically to Division 1 for detailed procedures regarding substitutions of material

and/or equipment.
B. Paragraph 3.7 - Permits, Fees and Notices Oi
Add the following: &\

3.7.5 Where local law at the site of the building requiges @Certificate of Occupancy, the
Contractor shall obtain and pay for this Ce@ d deliver it to the Owner.

1.6 ARTICLE 5 - SUBCONTRACTORS Q~

A. Paragraph 5.2 - Award of Subcontracts %t r Contracts for Portions of the Work.

Add the following subparagraphs: %

5.2.6  For Public Works, s, the Contractor shall not subcontract, sublet, sell,

transfer, work or n@ls to an organization other than their own...without written
the State. In case such permission is given, the Contractor will be
gmtract or sublet a portion thereof but shall perform with their own
drk amounting to not less than ten percent (10%) of the total contract
usive of General Condition Items, Overhead, and Profit.

1.7  ARTICLES- 14%
A. Pg 8.1.2
d

the following:

The Contractor shall begin work within ten (10) days following receipt of an Official
Purchase Order issued by the State of Delaware.

1.8 ARTICLE 11 - INSURANCE
A. Paragraph 11.5 - Performance Bond and Payment Bond
Add the following subparagraphs:

11.5.3 Prior to delivery of the executed contract, the Contractor must deliver to the Owner
an executed performance bond in the amount of 100% of the accepted bid as security

ADDITIONAL SUPPLEMENTAL GENERAL CONDITIONS Tetra Tech
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HERRON BUILDING - PCCC 16096-14006
DOMESTIC HOT WATER GENERATION SYSTEM

for the faithful performance of their contract and include the one year guarantee; and
an executed labor and material payment bond in the amount of 100% of the accepted
bid as security for the payment of all persons performing labor or furnishing materials
in connection therewith and conditioned that the Contractor shall well and faithfully
pay all daily labor employed by their firm for this contract in full once each week.
Performance and payment bond may be in a combined form. The bonding company's
standard forms are acceptable provided all coverage requirements are included.
Consent of Surety must be included.

11.5.4 Bonds are to be in favor of the Owner and shall be paid for by the Contractor and
furnished by a surety company licensed in the State of Delaware. The Owner has the
right to demand proof that the parties signing the bonds are dulyguthorized to do so.

1.9 ARTICLE 15 - PREFERENCE FOR DELAWARE LABOR

A. 15.1  The Contractor shall comply with the following pro&o}w elaware Code, Title

29, Chapter 69, Section 6962;

In the construction of all public works for the S g}any political subdivision or by
persons contracting with the State or an ica subdivision thereof, preference in
employment of laborers, workmen g Qﬁmics, shall be given to bona-fide legal
citizens of the State who have estabﬁ&j itizenship by residence of at least 90 days
in the State. Each Public workac for the construction of public works for the
State or any political subdivis\ thgeof shall contain a stipulation that any person,
company, or corporation w%ates this Section shall pay a penalty to the Secretary
0

of Finance equal to th f compensation paid to any person in violation of
this section. C)

15.2  Preferencef elaware Labor: Surety bonds in the amount of 6% of the contract
or subcontra are required for all non-resident contractors for contracts within
the Stat efware in which either:

& ¥, The single contract or subcontract totals $20,000 or more; or

2. The contract or sub-contract is a “cost-plus” contract whose estimated cost -
E and - profit totals $20,000 or more; or

3. The aggregate of two or more contracts or subcontracts in a calendar year
totals $20,000 or more.

The Division of Revenue will accept cash bonds, which may be paid by check on
contracts not exceeding $100,000.

The Contractor's bond shall be filed before construction commences on any contract
upon which a bond is required, pursuant to Title 30 Delaware Code Chapter 375 as
outlined above.

For licensing requirements, penalties, definitions, information filing and other
requirements, bidders shall refer to Technical Information Memorandum 86-10 and

ADDITIONAL SUPPLEMENTAL GENERAL CONDITIONS Tetra Tech
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Code Sections 375, 2501 and 2503. For additional information, contact 1-800-292-
7826.

1.10 ARTICLE 16 - LICENSE, TAX AND STATE LAW REQUIREMENTS

A. 16.1  Inthe performance of this Contract the successful bidder is required to comply with
all applicable Federal, State and Local laws, ordinances, codes and regulations. The
cost of permits, insurance, taxes and other relevant costs required in the performance
of the Contract shall be borne by the successful bidder. All Delaware Laws in
reference to construction shall be as binding as though quoted in full herein and their
application shall be fully adhered to by all parties affected hereby. The Contractor
shall furnish upon request any or all of the referenced items.

B. 16.2  All bidders shall be properly licensed and authorized to trag aUsiness in the State
of Delaware as provided for in the Delaware Code Ti &0 apter 82502 and in
any and all Delaware Municipalities having jurisdj uk) require such licensing
within the geographic boundaries of the site (s) yhereNpe work is to be performed
prior to the execution of any contract resulting,frgm tijis bid. In the case of contracts
in excess of $50,000.00 which are competitjve 7such person shall have initiated
the license application procedure req s subsection with the Division of
Revenue prior to, or in conjuncti q:submission of abid on a contract, or in
the case of a subcontractor, prior to&f ission of a bid by the general contractor.

Proof of such a license compliéingg shall be as determined by the Owner or their

designee. s)
C. 16.3  All bidders for publlc‘s rojects shall insure that they have met all general

contractor and/or p#ractor licensing requirements in accord with the
requirement of TitC):hapter 6962 prior to submitting a bid.

1.11  ARTICLE 19 - INDEMNIFQ’BN BY THE CONTRACTOR AND
SUBCONTRA

A. Q’:e fullest extent permitted by law, the Contractor shall indemnify and hold
less the Owner, the Architect, the Consulting Engineers and their agents and
mployees from and against all claims, damages, losses and expenses, including
O but not limited to attorney’s fees, arising out of or resulting from the performance
of the work, provided that any such claim, damage, loss or expense (1) is
attributable to bodily injury, sickness, disease or death, or to injury to or
destruction of tangible property (other than the work itself including the loss of
use resulting therefrom, and (2) is caused in whole or in part by an negligent act
or omission of the Contractor, any Subcontractor, anyone directly or indirectly
employed by any of them or anyone for whose acts any of them may be liable,
regardless of whether or not it is caused in part by a party indemnified hereunder.
Such obligation shall not be construed to negate, abridge, or otherwise reduce
any other right or obligation of indemnity which would otherwise exist as to any
party or person described in the INDEMNIFICATION BY CONTRACTOR
Article.
19.1.2 In any and all claims against the Owner, the Architect, and Consulting Engineers
or any of their agents or employees by any employee of the Contractor, any
Subcontractor, anyone directly or indirectly employed by any of them or anyone

ADDITIONAL SUPPLEMENTAL GENERAL CONDITIONS Tetra Tech
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for whose acts any of them may be liable, the indemnification obligation shall
not be limited in any way by any limitation on the amount or type of damages,
compensation or benefits payable by or for the Contractor or Subcontractor under
workers' or workmen's compensation acts, disability benefits acts or other
employee benefit acts.

19.1.3.4  The obligations of the Contractor shall not extend to the liability of the Architect,
the Consulting Engineers or their agents or employees, arising out of (1) the
preparation or approval of maps, drawings, opinions, reports, surveys, change
orders, design or specifications or (2) the giving of or the failure to give
directions or instructions by the Architect, the Consulting Engineers or their
agents or employees provided such giving or failure to give ig the primary cause
of the injury or damage.

19.2 INDEMNIFICATION BY THE SUBCONTRA\@

19.2.1 Contractor hereby covenants and agrees itNyill include the following
provisions in all subcontracts entered int thejcontractor for performance of
any and all portions of the work on thepr .

(1) To the fullest exte @v&ted by law, the Subcontractor shall
indemnify and &1 mless the Owner, the Architect, the
Consulting En@s nd their agents and employees from and
against all cI® mages, losses and expenses, including but not
limited to%eys' fees, arising out of or resulting from the
perfor f the work, provided that any such claim, damage,
losemmr dxpense (1) is attributable to bodily injury, sickness, disease
or@?, or to injury to or destruction of tangible property (other
than the work itself) including the loss of use resulting therefrom,

(2) is caused in whole or in part by any negligent act or

O omission of the Subcontractor may be liable, regardless of whether

or not it is caused in part by a party indemnified hereunder. Such

& obligation shall not be construed to negate, abridge, or otherwise

reduce any other right or obligation or indemnity which would
otherwise exist as to any party or person described in the

5 O INDEMNIFICATION BY THE SUBCONTRACTORS Article.

a. In any and all claims against the Owner, the Architect, the
Consulting Engineers or any of their agents or employees by any
employee of the Subcontractor, anyone directly or indirectly
employed by the Subcontractor or anyone for whose acts the
Subcontractor may be liable, the indemnification obligation under
this Article shall not be limited in any way by any limitation on the
amount or type of damages, compensation or benefits payable by or
for the Contractor or the Subcontractor under workers' or workmen's
compensation acts, disability benefits acts or other employee benefit
acts.

b. The obligation of the Subcontractor under this Article shall not
extend to the liability of the Architect, the Consulting Engineers,
their agents or employees, arising out of (1) the preparation of
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approval of maps, drawings, opinions, reports, surveys, change
orders, design or specifications, or (2) the giving of or the failure to
give direction of instructions by the Architect, the Consulting
Engineers, their agents or employees provided such giving or failure
to give is the primary cause of the injury or damage.

END OF SECTION 00 73 14
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STATE OF DELAWARE
DEPARTMENT OF LABOR

DIVISION OF

INDUSTRIAL AFFAIRS

OFFICE OF LABOR LAW ENFORCEMENT

PHONE :

Mailing Address:

225 CORPORATE BOULEVARD
SUITE 104

NEWARK, DE 19702

(302)

451-3423

Located at:

225 CORPORATE BOULEVARD
SUITE 104

NEWARK, DE 19702

PREVAILING WAGES FOR BUILDING CONSTRUCTION EFFECTIVE MARCH 13, 2015
CLASSIFICATION NEW CASTLE KENT SUSSEX
ASBESTOS WORKERS 21.87 26.94 39,20
BOILERMAKERS 39.67 33.22 48.83
BRICKLAYERS 49.39 49,390, 49.39
CARPENTERS 51.86 51 . Nt 41.22
CEMENT FINISHERS 69.27 N 21.20
ELECTRICAL LINE WORKERS 43.49 N 28.44
ELECTRICIANS 63.60 /< N 60 37.29
ELEVATOR CONSTRUCTORS 80.31 . %:0.93 30.55
GLAZIERS 67.35 4N\ J 67.35 20.15
INSULATORS 53.38 \) 53.38 53.38
IRON WORKERS 60. 60.12 60.12
LABORERS 9 40.95 40.95
MILLWRIGHTS Pt 65.23 51.80
PAINTERS ‘\gm 44.94 44.94
PILEDRIVERS % 117 37.64 30.45
PLASTERERS N\ 21.60 28.55 17.50
PLUMBERS/PIPEFITTERS/STEAMFITTERS 62.20 36.66 54.49
POWER EQUIPMENT OPERATORS 1 43.88 58.31 24.13
ROOFERS - COMPOSITION -~ 21.82 20.45 17.63
ROOFERS - SHINGLE/ SLATE/ TILE i 17.59 13, 72 14.10
SHEET METAL WORKERS fg_ 47.05 64.16 64.16
SOFT FLOOR LAYERS pAY 48.57 48.57 48.57
SPRINKLER FITTERS N 53.52 53,52 53.52
TERRAZZO/MARBLE/TI;A;§§R§’ g4 11 52.50 45.45
TERRAZZO/MARBLE/ RS 62.13 60.28 52.63
TRUCK DRIVERS o 24.43 26.64 20.03

/1

Pt
= "{77’//”’6/£;;;?
ADMINIS}?ﬁATO‘R.,_dQ-F*F?E/OF LABOR LAW ENFORCEMENT

CERTIFIED: BY:

THESE RATES ARE PROMULGATED AND ENFORCED PURSUANT TO THE PREVAILING WAGE
REGULATIONS ADOPTED BY THE DEPARTMENT OF LABOR ON APRIL 3, 1992.

NOTE:

CLASSIFICATIONS OF WORKERS ARE DETERMINED BY THE DEPARTMENT OF LABOR. FOR
ASSISTANCE IN CLASSIFYING WORKERS, OR FOR A COPY OF THE REGULATIONS OR
CLASSIFICATIONS, PHONE (302) 451-3423.

NON-REGISTERED APPRENTICES MUST BE PAID THE MECHANIC'S RATE.

PROJECT: Herron Building Heating Boiler and Domestic HW Generation System
Replacement, New Castle County
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STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

GENERAL REQUIREMENTS

TABLE OF ARTICLES

1. GENERAL PROVISIONS é
2. OWNER O
3. CONTRACTOR /Q

4. ADMINISTRATION OF THE CONTRACT < )
5. SUBCONTRACTORS 0
6.  CONSTRUCTION BY OWNER OR BY SEPARATE N%ACTORS

7. CHANGES IN THE WORK

S
8. TIME %
9. PAYMENTS AND COMPLETION O
10. PROTECTION OF PERSONS DQPERTY
11. INSURANCE AND BON QL
12. UNCOVERING AN IQCTION OF WORK
13. MISCELLANE&ROVISIONS

14. TERMINS@R SUSPENSION OF THE CONTRACT

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
008113-1
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ARTICLE 1: GENERAL
11 CONTRACT DOCUMENTS

111 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 the Contract
Documents and reasonably inferable from them as being necessary to produce the intended
results.

11.2 Work including material purchases shall not begin until the ContractoNis in receipt of a
bonafide State of Delaware Purchase Order. Any work performed terial purchase
prior to the issuance of the Purchase Order is done at the Contract risk and cost.

1.2 EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLI&&(
121 For Public Works Projects financed in whole or in part b@ appropriation the Contractor
agrees that during the performance of this contract: Q
1. The Contractor will not discriminat j any employee or applicant for
employment because of race, creegl cORr, sex or national origin. The Contractor

employees are treated during oyment without regard to their race, creed,
color, sex or national origin. ction shall include, but not be limited to, the
following: employment ing, demotion or transfer; recruitment or
recruitment advertisin or termination; rates of pay or other forms of
compensation; a ion for training, including apprenticeship. The
Contractor agreeﬁ&ost in conspicuous places available to employees and
applicants forgem ent notices to be provided by the contracting agency
setting fort ndiscrimination clause.

2. The C r will, in all solicitations or advertisements for employees placed by
or gt of the Contractor, state that all qualified applicants will receive

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

will take positive steps to e% reNthat applicants are employed and that

igin.”

ARTICLE 2: v@

ADDITIONAL GENERAL REQUIREMENTS — SEE SUPPLEMENTARY GENERAL
NDITIONS)

ARTICLE 3: CONTRACTOR

31 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.

3.2 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.

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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3.3

3.4

35

3.6

3.7

3.8

3.9

3.10

3.11

3.11.1

3.12.

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.

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.

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

The Contractor warrants to the Owner that materials and equipmé ished will be new
and of good quality, unless otherwise permitted, and that the wr % e free from defects
and in conformance with the Contract Documents. k Nt conforming to these
requirements, including substitutions not properly approvegsm e considered defective. If
required by the Owner, the Contractor shall furnish evi% as to the kind and quality of
materials and equipment provided.

Unless otherwise provided, the Contractor s | sales, consumer, use and other
similar taxes, and shall secure and pay for (QuUIRd permits, fees, licenses, and inspections
necessary for proper execution of the Work

The Contractor shall comply with an®\gi
regulations, and lawful orders of puli
Contractor shall promptly notify

@ notices required by laws, ordinances, rules,
orities bearing on performance of the Work. The
er if the Drawings and Specifications are observed to

be at variance therewith.

The Contractor shall ngnsible to the Owner for the acts and omissions of the
Contractor's employ contractors and their agents and employees, and other persons
performing portio e Work under contract with the Contractor.

The Contragf0r keep the premises and surrounding area free from accumulation of
waste material§ or rubbish caused by operations under the Contract. At completion of the
Work @ntractor shall remove from and about the Project all waste materials, rubbish,
the J@egtrastor's tools, construction equipment, machinery and surplus materials. The
or shall be responsible for returning all damaged areas to their original conditions.

E LICENSE AND TAX REQUIREMENTS

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
Section 2503, Chapter 25, Title 30, Delaware Code, "the Contractor shall furnish the
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.”

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

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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ARTICLE 4:

4.1

411

4.1.2

4.1.3

41.4

415

4.1.6

4.2

42.1

4.3

ADMINISTRATION OF THE CONTRACT
CONTRACT SURETY
PERFORMANCE BOND AND LABOR AND MATERIAL PAYMENT BOND

All bonds will be required as follows unless specifically waived elsewhere in the Bidding
Documents.

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 a condition of the
contract and the proposal, plans, specifications, and bid document f. Each term
and condition shall be met at the time and in the manner prescr' the Contract, Bid
documents and the specifications, including the payment in fult&gvgry person furnishing
materiel or performing labor in the performance of the Congct, % all sums of money due
the person for such labor and materiel. (The bond Il Aso contain the successful
bidder's guarantee to indemnify and save harmless te te and the agency from all
costs, damages and expenses growing out of or by r f the Contract in accordance
with the Contract.)

Invoking a Performance Bond — The age , when it considers that the interest of
the State so require, cause judgement tgbe fessed upon the bond.

Within twenty (20) days after the date 8{n
award is made shall furnish a Pei&
each equal to the full amount of \

ile of award of contract, the Bidder to whom the

e Bond and Labor and Material Payment Bond,
ohtract price to guarantee the faithful performance of all
terms, covenants and condifi@aNgf jfle same. The bonds are to be issued by an acceptable
Bonding Company Iicensez@) business in the State of Delaware and shall be issued in
duplicate.

Performance an
period of two (2) after the date of the Certificate for Final Payment. The Performance
Bond shall gféla # the satisfactory completion of the Project and that the Contractor will
make gogd aMy faults or defects in his work which may develop during the period of said
guarar%is a result of improper or defective workmanship, material or apparatus, whether
furniglagd D% themselves or their Sub-Contractors. The Payment Bond shall guarantee that
theactor shall pay in full all persons, firms or corporations who furnish labor or material

Owlabor and material for, or on account of, the work included herein. The bonds shall

o)
%id for by this Contractor. The Owner shall have the right to demand that the proof

parties signing the bonds are duly authorized to do so.
FAILURE TO COMPLY WITH CONTRACT

If any 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
may terminate the Contract and proceed to award a nhew 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.

CONTRACT INSURANCE AND CONTRACT LIABILITY

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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43.1

43.2

4.4

44.1

442

ARTICLE 5:

5.1

511

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.

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\gnd agents might
otherwise have against such claims, specifically including the of sovereign
immunity, where applicable, and by the terms of this section, t and all agencies,
officers and employees thereof shall not be financially respongi the consequences
of work performed, pursuant to said contract. r\

RIGHT TO AUDIT RECORDS { ’

The Owner shall have the right to audit the b @ records of a Contractor or any
Subcontractor under any Contract or Sub 0 the extent that the books and
records relate to the performance of the Cogfira¥,or Subcontract.

Said books and records shall be main%i by the Contractor for a period of seven (7)

years from the date of final payment he Prime Contract and by the Subcontractor
for a period of seven (7) years frf te of final payment under the Subcontract.

SUBCONTRACTORS
SUBCONTRACTING Q@MENTS
All contracts for t truction, reconstruction, alteration or repair of any public building
(not a road, st @ ighway) shall be subject to the following provisions:
1. corgact shall be awarded only to a Bidder whose Bid is accompanied by a
tement containing, for each Subcontractor category, the nhame and address
(city or town and State only — street number and P.O. Box addresses not

Oequired) of the subcontractor whose services the Bidder intends to use in
performing the Work and providing the material for such Subcontractor category.

ZE A Bid will not be accepted nor will an award of any Contract be made to any

Bidder which, as the Prime Contractor, has listed itself as the Subcontractor for
any Subcontractor unless:

A. 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

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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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 awardin$gency.

5.1.4 No Agency shall consent to any substitution of Subcontracto, % s the Agency is
satisfied that the Subcontractor whose name is on the Bidder ppanying statement:

A. Is unqualified to perform the work required;
B. Has failed to execute a timely reasonable Su Qct

C. Has defaulted in the performance rtion of the work covered by the
Subcontract; or

D. Is no longer engaged in such b%ﬁ

5.1.5 Should a Bidder be awarded a co =3uch successful Bidder shall provide to the agency
the taxpayer identification licen ers of such subcontractors. Such numbers shall be
provided on the later of the gat hich such subcontractor is required to be identified or
the time the contract is ex@?. The successful Bidder shall provide to the agency to
which it is contracting, wdthin ays of entering into such public works contract, copies of all

Delaware Business ‘1@: es of subcontractors and/or independent contractors that will
[Roublic works contract. However, if a subcontractor or independent

perform work for o
contractor is hlge @- pntracted more than 20 days after the Bidder entered the public works

contract the Weffe Business license of such subcontractor or independent contractor
shall be ovi to the agency within 10 days of being contracted or hired.

5.2 m OR SUBSTITUTION OF SUBCONTRACTORS

5.2.1 S e Contractor fail to utilize any or all of the Subcontractors in the Contractor’'s Bid
ent in the performance of the Work on the public bidding, the Contractor shall be
p&nalized in the amount of (project specific amount*). The Agency may determine to deduct
payments of the penalty from the Contractor or have the amount paid directly to the Agency.
Any penalty amount assessed against the Contractor may be remitted or refunded, in whole
or in part, by the Agency awarding the Contract, only if it is established to the satisfaction of
the Agency that the Subcontractor in question has defaulted or is no longer engaged in such
business. No claim for the remission or refund of any penalty shall be granted unless an
application is filed within one year after the liability of the successful Bidder accrues. All
penalty amounts assessed and not refunded or remitted to the contractor shall be reverted to
the State.

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

53 ASBESTOS ABATEMENT

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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5.3.1 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.

54 STANDARDS OF CONSTRUCTION FOR THE PROTECTION OF THE PHYSICALLY
HANDICAPPED

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

55 CONTRACT PERFORMANCE S

55.1 Any firm entering into a Public Works Contract that neglects or r, o perform or fails
to comply with its terms, the Agency may terminate the Contr proceed to award a
new Contract or may require the Surety on the Perfor, & ond to complete the
Contract in accordance with the terms of the Performar@o

ARTICLE 6: CONSTRUCTION BY OWNER OR SEPARATE CONTR S

6.1 The Owner reserves the right to simultaneou m other construction or operations

related to the Project with the Owner's oy fokges, and to award separate contracts in
connection with other portions of the Projegl or 8her Projects at the same site.

access and storage of materials ment, and for the performance of their activities,
and shall connect and coordina i activities with other forces as required by the Contract
Documents.

6.2 The Contractor shall afford the Own% other Contractors reasonable opportunity for

ARTICLE 7: CHANGES IN THE WQRK

Additions, Delgti odifications or Substitutions, with the Contract Sum and Contract
completion dgt adjusted accordingly. Such changes in the Work shall be authorized
by writtep Ch&gge Order signed by the Professional, as the duly authorized agent, the
Contr. and the Owner.

7.1 The Owner, with@ lidating the Contract, may order changes in the Work consisting of

ract Sum and Contract Completion Date shall be adjusted only by a fully executed

7.2 Th
CF g€ Order.

7.3 e additional cost, or credit to the Owner resulting from a change in the Work shall be by
mutual agreement of the Owner, Contractor and the Architect. In all cases, this cost or credit
shall be based on the '‘DPE wages required and the “invoice price” of the
materials/equipment needed.

7.31 “DPE” shall be defined to mean “direct personnel expense”. Direct payroll expense includes
direct salary plus customary fringe benefits (prevailing wage rates) and documented
statutory costs such as workman’s compensation insurance, Social Security/Medicare, and
unemployment insurance (a maximum multiplier of 1.35 times DPE).

7.3.2 “Invoice price” of materials/equipment shall be defined to mean the actual cost of materials
and/or equipment that is paid by the Contractor, (or subcontractor), to a material distributor,
direct factory vendor, store, material provider, or equipment leasing entity. Rates for

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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7.3.3

ARTICLE 8:

8.1

8.2

8.3

8.4

8.4.1

8.4.2

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.

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, profit, bonds,
insurance, supervision, etc. No markup is permitted on the work of subcontractor’s
subcontractor. No additional costs shall be allowed for cha lated to the
Contractor’s onsite superintendent/staff, or project manager, un ange in the work
changes the project duration and is identified by the CPM . There will be no
other costs associated with the change order. 3\

TIME { ’

Time limits, if any, are as stated in the Project @By executing the Agreement, the
Contractor confirms that the stipulated limits onable, and that the Work will be
completed within the anticipated time frame.

If progress of the Work is delayed at a% by changes ordered by the Owner, by labor
disputes, fire, unusual delay in deliveri rmal adverse weather conditions, unavoidable
casualties or other causes beyo ontractor's control, the Contract Time shall be
extended for such reasonable ti % e Owner may determine.

Any extension of time be date fixed for completion of the construction and
acceptance of any part of the yVork called for by the Contract, or the occupancy of the
building by the Owner or in part, previous to the completion shall not be deemed a
waiver by the Owner |ght to annul or terminate the Contract for abandonment or delay
in the matter pro , nor relieve the Contractor of full responsibility.

SUSPENSI EBARMENT

Per S n 6962(d)(14), Title 29, Delaware Code, “Any Contractor who fails to perform a

publi contract or complete a public works project within the time schedule established

b ency in the Invitation To Bid, may be subject to Suspension or Debarment for one

o) of the following reasons: a) failure to supply the adequate labor supply ratio for the
roject; b) inadequate financial resources; or, ¢) poor performance on the Project.”

“Upon 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
Budget 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

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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8.5

8.5.1

8.5.2

ARTICLE 9:

9.1

9.1.1

9.1.2

9.1.3

9.2

9.2.1

9.2.2

9.2.2.1

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.”

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, or part of the
Contractor’s retainage.

This forfeiture of retainage also applies to the timely co f the punchlist. A
punchlist will only be prepared upon the mutual agreemep€ of e Owner, Architect and
Contractor. Once the punchlist is prepared, all three tiewill by mutual agreement,
establish a schedule for its completion. Should comp@ of the punchlist be delayed
beyond the established date due to the Contractor’s to meet their responsibilities,
the Agency may hold permanently, at its di jon) all or part of the Contractor’s

retainage.

PAYMENTS AND COMPLETION %&

APPLICATION FOR PAYMENT S
Applications for payment shall a¥e upon AIA Document G702. There will be a five

percent (5%) retainage on 3
This retainage may beco
provided all other requisg

A date will be fixgen{ORthe taking of the monthly account of work done. Upon receipt of
Contractor's ite papplication for payment, such application will be audited, modified, if
found necesg

itle 29 of the Delaware Code annualized interest is not to exceed 12% per

Sectio@,
a r'!!e ning thirty (30) days after the “presentment” (as opposed to the date) of the

n
inv
%FIAL PAYMENTS

Any public works Contract executed by any Agency may provide for partial payments at
the option of the Owner with respect to materials placed along or upon the sites or stored
at secured 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.

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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9.2.3

9.3

9.3.1

9.3.2

9.3.3

9.4

94.1

9411

94.1.2

9.4.1.3

94.14

9.4.15

9.4.1.6

9.4.1.7

9.4.1.8

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.

SUBSTANTIAL COMPLETION

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.

If, after the Work has been substantially completed, full completio@wf is materially
delayed through no fault of the Contractor, and without terminatin ntract, the Owner
may make payment of the balance due for the portion of th ully completed and
accepted. Such payment shall be made under the terms Nnditions governing final

payment that it shall not constitute a waiver of claims.
On projects where commissioning is included, the ¢ Qoning work as defined in the
specifications must be complete prior to the issua f sbstantial completion.

FINAL PAYMENT &

Final payment, including the five perce retainage if determined appropriate, shall be
made within thirty (30) days after tE k is fully completed and the Contract fully

performed and provided that th tractor has submitted the following closeout
documentation (in addition to documentation required elsewhere in the Contract
Documents):

Evidence satisfactory thQner that all payrolls, material bills, and other indebtedness
connected with the e been paid,

An acceptable @ OF LIENS,
Il

Copies o licable warranties,

As-Qr ings,
ns and Maintenance Manuals,

InStruction Manuals,
Consent of Surety to final payment.
The Owner reserves the right to retain payments, or parts thereof, for its protection until the

foregoing conditions have been complied with, defective work corrected and all
unsatisfactory conditions remedied.

ARTICLE 10: 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:

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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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.

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
gualified specialist for the identification, testing, removal, handling and protection against

exposure or environmental pollution, to comply with applicable re@ylation laws and
ordinances. The Contractor and Architect will not be required to parti in or to perform

this operation. Upon completion of this work, the Owner will gfotif), e Contractor and
Architect in writing the area has been cleared and approved by tiyeguthbrities in order for the
work to proceed. The Contractor shall attach documentatiga f the authorities of said
approval.

10.3 As required in the Hazardous Chemical Information A e 1984, all vendors supplying

for those products. Any chemical product considered hazardous if it has a
warning caution on the label relating to a pojghtidqphysical or health hazard, if it is known to
be present in the work place, and if empl ay be exposed under normal conditions or
in any foreseeable emergency situatio terial Safety Data Sheets must be provided
ips that include those products.

directly to the Owner along with the shlsi
104 The Contractor shall certify to t w that materials incorporated into the Work are free of
all asbestos. This certific aybe in the form of Material Safety Data Sheet (MSDS)
uf
t

any materials that may be defined as hazardousg t ppovide Material Safety Data Sheets

provided by the product m turer for the materials used in construction, as specified or
as provided by the Conttac

ARTICLE 11: INSURANCE AND S

111 The ContracOr gha&#Carry all insurance required by law, such as Unemployment Insurance,
etc. Thg CoNyactor shall carry such insurance coverage as they desire on their own
proper@ as a field office, storage sheds or other structures erected upon the project site

tha n them and for their own use. The Subcontractors involved with this project shall

C r@atever insurance protection they consider necessary to cover the loss of any of their

property, etc.

11.2 on being awarded the Contract, the Contractor shall obtain a minimum of two (2) copies of
all required insurance certificates called for herein, and submit one (1) copy of each
certificate, to the Owner, within 20 days of contract award.

11.3 Bodily Injury Liability and Property Damage Liability Insurance shall, in addition to the
coverage included herein, include coverage for injury to or destruction of any property arising
out of the collapse of or structural injury to any building or structure due to demolition work
and evidence of these coverages shall be filed with and approved by the Owner.

114 The 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.

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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11.5

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.

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 % arry the following
forms of insurance: &\

11.7.1 Contractor's Contractual Liability Insurance Qp
Minimum coverage to be: &

Bodily Injury $ 500,000 %or each person
$1,000,00 for each occurrence
$l,00 aggregate

Property Damage $®OO for each occurrence
$1,86#,000 aggregate

11.7.2 Contractor's Prot viabilitv Insurance
Minimum coyr, be:

Bodil&y $ 500,000 for each person
$1,000,000 for each occurrence

O $1,000,000 aggregate
%eﬂy Damage $ 500,000 for each occurrence
$500,000 aggregate

11.7.3 Automobile Liability Insurance
Minimum coverage to be:

Bodily Injury $1,000,000 for each person
$1,000,000 for each occurrence

Property Damage $ 500,000 per accident

11.7.4 Prime Contractor's and Subcontractors' policies shall include contingent and contractual
liability coverage in the same minimum amounts as 11.7.1 above.

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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11.7.5 Workmen's Compensation (including Employer's Liability):

11.75.1 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.

11.7.7 Social Security Liability
11.7.71 With respect to all persons at any time employed by or on the payr@e Contractor or
performing any work for or on their behalf, or in connection rising out of the

Contractor’s business, the Contractor shall accept full and exclugi ility for the payment
of any and all contributions or taxes or unemployment in rlak, or old age retirement
benefits, pensions or annuities now or hereafter imposedJy tig Government of the United
States and the State or political subdivision thereof, whethgr the same be measured by
wages, salaries or other remuneration paid to such per

11.7.7.2 Upon request, the Contractor shall furnis el such information on payrolls or
employment records as may be necessary tglen®le it to fully comply with the law imposing

the aforesaid contributions or taxes.

11.7.7.3 If the Owner is required by law to and Eg@ay any and/or all of the aforesaid contributions

or taxes, the Contractor shall forth burse the Owner for the entire amount so paid by
the Owner.

ARTICLE 12: UNCOVERING AND CORR@N OF WORK

121 The Contractor shall ly correct Work rejected by the Owner or failing to conform to the
requirements of jre ntract Documents, whether observed before or after Substantial

Completion an r or not fabricated, installed or completed, and shall correct any Work

found to bedlojpiMeCcordance with the requirements of the Contract Documents within a

period of gwo$ears from the date of Substantial Completion, or by terms of an applicable
speci%nty required by the Contract Documents. The provisions of this Article apply to

e Wy Subcontractors as well as to Work done by direct employees of the Contractor.

e such that it is not expedient to have them corrected, the Owner, at their option, shall

e the right to deduct such sum, or sums, of money from the amount of the contract as

they consider justified to adjust the difference in value between the defective work and that
required under contract including any damage to the structure.

wor]
12.2 AS me during the progress of the work, or in any case where the nature of the defects
h

ARTICLE 13: MISCELLANEOUS PROVISIONS
13.1 CUTTING AND PATCHING

13.1.1 The Contractor shall be responsible for all cutting and patching. The Contractor shall
coordinate the work of the various trades involved.

13.2 DIMENSIONS

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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13.2.1 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.

13.3 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.

13.3.2 The Contractor shall furnish all sample materials required for these %d shall deliver
same without charge to the testing laboratory or other designated @w when and where
directed by the Owner. \

134 ARCHAEOLOGICAL EVIDENCE &

134.1 Whenever, in the course of construction, any archaeol gl/idence is encountered on the
surface or below the surface of the ground, the acthr shall notify the authorities of the
Delaware Archaeological Board and suspend in the immediate area for a reasonable

time to permit those authorities, or personsdesfnated by them, to examine the area and
ensure the proper removal of the archagglogal evidence for suitable preservation in the
State Museum. %

135 GLASS REPLACEMENT AND CL

135.1 The General Contractor sh
the construction of the proj

Contractor shall have la
13.6 WARRANTY
136.1 For a periodgof ) years from the date of substantial completion, as evidenced by the
date of figal a¥geptance of the work, the contractor warrants that work performed under this

contragfgonforms to the contract requirements and is free of any defect of equipment,
mo workmanship performed by the contractor or any of his subcontractors or

without expense to the Owner all glass broken during
t. I§job conditions warrant, at completion of the job the General
aned and polished.

supd However, manufacturer's warranties and guarantees, if for a period longer than
years, shall take precedence over the above warranties. The contractor shall

%ﬂy, at his own expense, any such failure to conform or any such defect. The protection
or'this warranty shall be included in the Contractor's Performance Bond.

ARTICLE 14: TERMINATION OF CONTRACT

141 If the Contractor defaults or persistently fails or neglects to carry out the Work in accordance
with the Contract Documents or fails to perform a provision of the Contract, the Owner, after
seven days written notice to the Contractor, may make good such deficiencies and may
deduct the cost thereof from the payment then or thereafter due the Contractor.
Alternatively, at the Owner's option, and the Owner may terminate the Contract and take
possession of the site and of all materials, equipment, tools, and machinery thereon owned
by the Contractor and may finish the Work by whatever method the Owner may deem
expedient. If the costs of finishing the Work exceed any unpaid compensation due the
Contractor, the Contractor shall pay the difference to the Owner.

GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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14.2 “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 E
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SECTION 0082 13 - ADDITIONAL GENERAL CONTRACTING REQUIREMENTS

PART 1 - GENERAL
11 GENERAL PROVISIONS

A. APPLICABLE PROVISIONS of the entire Project Manual including Addenda shall govern
this Section as fully as if repeated herein.

1.2 BIDDING AND CONTRACT DOCUMENTS

A Reference to specific sections of Bidding and Contract Documents furth;ﬁerein will be by

Section number only.
1.3 WORK INCLUDED \O

A Briefly, and without force, it is the intent of this Projec@ and of the accompanying
drawings that this Contractor shall provide the follovid

1. Replacement of existing electric do water heaters and the boiler-fed
domestic hot water storage tank.
2. Install new high efficiency gas—% estic hot water heating boilers and storage

tanks.
1.4 WORK NOT INCLUDED i

A. Asbestos Material: If ma@%countered which may contain asbestos and must be
disturbed, do not touch th terial. Notify the Asbestos Section of the Division of
Facilities Manage @ writing. Within fourteen (14) calendar days, the Division of
Facilities Managg

a\Wwill perform laboratory tests to determine if there is asbestos. If
asbestos is nojpa @ er, the Contractor will be directed to proceed without change. If the
material is a@
change.&

oS and must be handled, the Division of Facilities Management will direct a
15 SECURITO
A. %all openings must be secured and weather-proofed at the end of each work day.
B. The Contractor shall be responsible for initiating, maintaining and supervising all safety
precautions and programs in connection with work. They shall take all reasonable

precautions for the safety of, and shall provide all reasonable protection to prevent damage,
injury or loss to:

1. All employees on the work and other persons who may be affected thereby.
2. All work, materials and equipment to be incorporated therein.
3. Other property at the site or adjacent thereto.
C. The Contractor shall comply with all applicable laws, ordinances, rules, regulations and

orders of any public authority having jurisdiction for the safety of persons or property or to

ADDITIONAL GENERAL CONTRACTING REQUIREMENTS Tetra Tech
0082 13-1



HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005

protect them from damage, injury or loss. All damage or loss to any property or building
materials shall be remedied by the Contractor no matter how such damage or loss is caused.

1.6 MAJOR SUB-CONTRACTORS
A. Refer to the Bid Form for the listing of Sub-Contractors and Addresses.

B. For simplicity, all sub-contracts and sub-contractors will be referred to further herein as
Contracts and Contractors respectively.

1.7 DRAWINGS AND SPECIFICATIONS
apparatus and labor necessary to properly install, equip, adjust and g rfect operation

the respective portions of the installations specified and to so inte the various items
or sections of the work as to form a complete and properly [ hole.
d

A It is the intent of the specifications and drawings to include under eachﬁm all materials,

B. Any apparatus, machinery, small items not mentionﬂ&.| ail which may be found
necessary to complete or perfect any portion of the in ighs in a substantial manner and
in compliance with the requirements stated, impl'@tended shall be furnished without
extra cost to the Owner. This shall include all g ials, devices or methods peculiar to the
machinery, apparatus or systems furnished ingfalled by the Prime Contractor or any sub-
contractor.

C. In referring to drawings, figured gi s take precedence over scale measurements.
Discrepancies must be referred geQ&Engineer for decision. Each Contractor shall certify
and verify all dimensions befo 6@ ering material or commencing work.

called for in the dr but not mentioned in the specifications, shall be provided as

D. Any work called for i the fications but not mentioned or shown on the drawings, or
though called fogs @

E. When any d% part of equipment is referred to herein in the singular number, such as
"the pu " reference shall be deemed to apply to as many such devices as required to
com I e installation.

"Provide" shall mean "Furnish and Install". Neither term will be used generally in
specifications, but will be assumed. The term "Furnish" shall mean to obtain and
iver on the job for installation by other trades.

18 CONTINUITY OF SERVICES

A. Continuous operation of basic services of these facilities during the construction is
mandatory. This specifically includes space heating, steam and condensate piping,
telephone, storm sewer, domestic hot and cold water services, electrical services, fire alarm,
and all security systems.

B. No action shall be taken by these Contractors that will interrupt any of the existing building
services or systems unless previous arrangements have been made five (5) days in advance
with the Owner or an authorized representative.

ADDITIONAL GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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C. Should any Contractor inadvertently interrupt any service, they shall immediately furnish all
labor, including overtime, material and equipment necessary for prompt restoration of such
service and/or system at no additional cost to the Owner.

1.9 METHOD OF PROCEDURE

A. The drawings accompanying these specifications are diagrammatic and intended to cover the
approximate and relative location of all material, equipment and systems.

B. Installation, connection and interconnection of all components of these systems shall be,
complete and made in accordance with the manufacturer’s instructions and best practices.

C. Each Contractor shall erect all parts of equipment to be furnished_byNhem under their
contract at such time and in such manner as not to delay or interfer, er Contractors
on the job.

D. All piping and conduit shall be plugged as required durin @lion to prevent entrance
of dirt and other foreign objects.

E. Before material is ordered or any work perf d, Yeach Contractor shall verify all
measurements, including lines, grades, pipes, al work elevations at the building and
shall be responsible for the correctness thergQf. extra compensation will be allowed on
account of differences between actual djpensiy and measurements and those indicated in
the Contract Drawings. Any discrep L%covered shall be submitted to the Engineer for
consideration before proceeding wWg ork.

F. Each Contractor shall lay out t@rk and be responsible for the establishment of heights,
grades, etc., for all interiof piping, and conduit, etc., included in Contract Documents, in
strict accordance with the i xpressed thereby; and all the physical conditions to be met
at the building and @ d grade, and shall be responsible for accuracy thereof. The

work. In case gf @ ct, equipment shall be relocated without cost to the Owner, as directed
by the Engié
G. Each ctor shall cooperate with other Contractors for the proper securing and anchoring
of rk’included within these specifications. Extraordinary care shall be used in the
and installation of all equipment and materials to avoid any damage of the work of
%Contractors, as each Contractor will be held financially responsible for all such injury
caused by the lack of precaution and due to negligence on the part of their workers.

H. All piping, conduit and other mechanical and electrical materials and equipment mounted
below ceilings are to be kept as close to ceiling as possible unless otherwise noted.

1.10 RESPONSIBILITY FOR DAMAGE AND CARE OF STATE PROPERTY
A. The Contractor in the performance of this Contract will be held financially responsible for
any damage to the grounds, buildings, or equipment caused by them, their subcontractors or

employees, or other persons engaged in the performance of the Contract.

B. Every reasonable effort shall be made by workmen to proceed with the work as described in
these specifications in a manner accepted in trade circles as the highest level of
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workmanship. The successful bidder for this work shall be responsible for all damage to
other work caused by his workmen or through the neglect of his workmen on the site.

C. Workmanlike care shall be expected at all times in performing the work. It shall be the
responsibility of the successful bidder to repair or replace all damaged property, the damage
for which they or anyone working under his direction is responsible.

1.11  MATERIALS AND EQUIPMENT

A. All materials and equipment shall be new and shall conform to the grade, quality and
standards specified herein.

B. All equipment offered under these specifications shall be limited to Pgoducts regularly
produced and recommended for service ratings in accordance with gng
comprehensive literature made available to the public and in effec @ eYime of opening of

bids. x
C. Items such as valves, motors, starting equipment, vibragfon isoldting devices, and all other
equipment and material, where applicable and practical I each be of one manufacturer.

D. Equipment shall be installed in strict accorda anufacturer’s instructions for type
and capacity of each piece of equipmepi{usdd. The Contractors shall obtain these
instructions which will be considered %:[ hese specifications. Type, capacity and

application of equipment shall be sui d shall operate satisfactorily for the purposes
intended. é

1.12 FASTENINGS AND CLAMPS
A Bolts with expansion s ielgpall not be used as anchor bolts.

B. All fastenings, ¢ d anchors shall be of type made for purpose intended, as follows:
1. Toq%r t plates in fill with machine screw/bolt fastenings for pre-cast concrete
lath\gnd plaster.
2. tal expansion shields and machine screws for solid masonry.
3. ag screws or bolts for wood or material of similar fibrous nature.

% crews with wooden or plastic plugs or lead caulking anchors are not acceptable.
CLEANING

1.13
A. Each Contractor and/or Sub-Contractor who is responsible for execution of individual
sections of work shall be responsible for the following:
1. Removal of all lumber, refuse, metal, piping and debris resulting from their work to
an on-site location as determined by the Prime Contractor.
2. Cleaning drippings resulting from their work, etc., from finished work of other
trades.
3. Cleaning, polishing, waxing of their work as required.
B. After testing and acceptance by the Engineer, each Contractor shall thoroughly clean all
material and equipment involved in their Contract to the satisfaction of the Engineer.
ADDITIONAL GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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1.14 PROTECTION

A. Exercise every precaution to exclude dust, dirt and all other foreign materials from rooms
during construction.

B. All piping, materials and accessories having finish polished chrome plated surfaces and
machine, finished or unpainted surfaces of equipment furnished under these specifications
shall be given a thick coat of a neutral protection grease and carefully covered with thick
cloth or heavy building paper held securely in place to protect the finish against damage
during the entire period of construction.

C. All openings in pipes, fittings, conduit, and all other materials shall be ef¥gctively sealed to
exclude dirt, sand and other foreign materials.

switchgear rooms, relays, meters and transformer and mec al ®quipment rooms during
construction.  All relays, meters and mechanical eqgfipment” contained with electrical
components shall be protected with heavy paper h% with approved mastic tape to

D. Exercise every precaution to exclude dust, dirt, and all K&@ign materials from

exclude fine dust and particles.
1.15 EQUIPMENT DEVIATIONS &2
%n 002113

ose to use an item of equipment other than that
d construction or detailed on drawings, the provisions

A. Refer to SUBSTITUTIONS Article

B. Where Prime or Sub-Contract
specified as the standard of d
of this referenced article s?@
C. Where such approvegldgzation requires any changes of the structure, partitions, foundations,
piping, wiring, graQ\other part of the Mechanical, Electrical or General Construction

Design DocumpeRts, all re-design and any new drawings and detailing required therefore,
shall with tth al of the Engineer, be prepared and executed by the Contractor at their
e.

own expens

D. AIIate and/or substitute prices shall include the cost of all items affecting the work of
O

$ hev/trades.
1.16 GUARANTEE

A. All material, equipment and workmanship provided by each Contractor shall be in first class
operating condition in every respect at time of acceptance by Owner. Acceptance by the
Owner shall be by letter to this effect written to each Contractor.

B. Each Contractor shall unconditionally guarantee in writing all materials, equipment and
workmanship for a period of two (2) years from date of acceptance by Owner. During the
guarantee period each Contractor shall repair or replace, at their own expense, any materials,
equipment or workmanship in which defects may develop and they shall also provide free
service for all equipment and systems involved in their contract during this guarantee period.

ADDITIONAL GENERAL CONTRACTING REQUIREMENTS Tetra Tech
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C. Guarantee shall also include restoration to its original condition of all adjacent work that
must be disturbed in fulfilling this guarantee.

D. All such repairs and/or replacements shall be made without delay and at the convenience of
the Owner.
E. Guarantees furnished by Sub-Contractors and/or equipment manufacturers shall be counter-

signed by the related Contractor for joint and/or individual responsibility for subject item.

F. Manufacturers’ equipment guarantees or warranties extending beyond the guarantee period
described above shall be transferred to the Owner along with the contractor's guarantees.

1.17  AS-BUILT DRAWINGS S
A. During the course of the work, maintain a record set of drawm iCh shall be marked

the actual physical location of all piping, valves, equipment, eders outlets, access
panels, controls, actuators, etc., including all invert eIevat'

B. Include all Addendum items, response to RFI’s (fiel ves), change order items and
underground obstructions.

C. At project completion, obtain a clean set om nd AutoCAD 2010/2014 CD’S from the
Architect/Engineer. Make a set of reprgeiciD¥gs. Neatly transfer all the recorded as-built

information on to the reproducibles (%CAD 2010/2014 CD.

Provide five (5) prints of these rgmi\cibles, one (1) set for the State Archives, and one (1)

set along with the reproduci Ia’wselves and AutoCAD 2010/2014 CD’s to Owner. In

addition, attach one (1) co@ et of prints to each of the Operating and Maintenance

Instructions.

E. In cases Wheret Contractor or Subcontractors are required to design and/or submit
original shop documents, prepared by the respective Contractors for submission to
State Agenr% sprinkler, fire alarm, etc.), each respective Contractor or Subcontractor
shall re r drawmgs accordingly and include all As-Built information, thereon.
Submi(%unts in the same format, (i.e.: One (1) reproducible and three (3) prints) as with

thect s-Builts.
% END OF SECTION 00 82 13
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SECTION 01 10 00 - SUMMARY

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2. SUMMARY s
A.  This Section includes the following: O
1. Work covered by the Contract Documents. &\

2. Use of premises.

3. Owner’s occupancy requirements. 0( ,

1.3. WORK COVERED BY CONTRACT DOCUMENTS Q

A.  Project Identification: &

1. Project Title: Building Heati ojjer & Domestic Hot Water Generation System
Replacement

Dormitory & Waif§) Administration Building, 38 Todds Lane, Wilmington,

a. Project Locat'q:)Qlummer Community Corrections Center, Herron

DE 19802
2. Owner: @ Delaware, Department of Correction, 245 McKee Road, Dover,

DE %
3. ser Bepartment:  Capital Programs Administrator, State of Delaware
artment of Correction, Department of Engineering & Facilities Maintenance,
45 McKee Road, Dover, DE 19904.

%ct/Engineer: Tetra Tech, 240 Continental Dr., Suite 200, Newark, Delaware 19713-
4307.

B.

C.  The Work consists of the following:

1. Replacement of existing electric domestic hot water heaters and the boiler-fed do-
mestic hot water storage tank.

2. Install new high efficiency gas-fired domestic hot water heating boilers and storage

tanks.

1.4. TYPE OF CONTRACT

A.  Project will be constructed under a single prime contract.

SUMMARY Tetra Tech
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1.5. OWNER-FURNISHED PRODUCTS OR SERVICES

A

Not Applicable.

1.6. USE OF PREMISES

A

Use of the Site: Confine operations at the site to the areas permitted under the Contract.
Portions of the site beyond areas on which work is indicated are not to be disturbed.
Conform to site rules and regulations affecting the work while engaged in project
renovations.

1.

8.

9.

10.

11.

Keep driveways and entrances serving the premises clear an®available for the
Owner’s use at all times. Do not use these areas for [ or storage of
materials, except as directed by the Owner’s Representa
Do not encumber the site with materials or equip NConfine stockpiling of
materials to the areas directed by the Owner’s%ntaﬁve. If storage is
necessary, obtain and pay for such storage b@ secure perimeter or off

site.

Lock automotive type vehicles, such aﬁnger cars and trucks and other

mechanized or motorized constructio i t when parked and unattended to

prevent unauthorized use. Do not th vehicle or equipment unattended

with the motor running or the ignifioNkey in place.

Parking areas for employees 0 onhtractor shall be designated in the vicinity

of the project, and it shall be sponsibility of the Contractor to require its

personnel to park in thig o8 dted area and not any area, which may interfere

with the Owner’s nor @ efations.

Subparagraph an sQsiafed subparagraphs below are examples of a special

requirement apprg@ to many projects. Revise to suit Project or delete.

Background ks will be completed on all employees performing the work on

site.  An_gd notice of the employees must be submitted so that the

backgro k can be completed prior to the start of the work.

Ma anad toolboxes will be checked each time they are brought into and out
of the@ecure perimeter and the facility. A list of each item in toolboxes, storage
&r;t'ain rs, etc., brought into the facility must be presented to the Owner’s

esentative at every occurrence. This list will be used as a check list when

d;ese items are removed from the facility. Materials and tools can be secured in

D

the Contractor-supplied storage boxes, which can be located adjacent to the work
area.

The Contractor may be requested to leave the site immediately or not enter in the
event of an emergency situation.

The Contractor will be briefed informally the first day of work as to applicable
protocols.

It is mandatory that the Contractor not interact with the inmates. Any interaction
is grounds for dismissal.

There are restrictions as to the number of times the Contractor may enter / exit
the site. It is highly recommended that these occurrences be kept to an absolute
minimum. Lunch and all breaks shall occur at the job site. Persons entering and
exiting and their tool boxes, materials, etc., will be searched and subjected to
metal detection. The Contractor must expect and plan upon delays entering and
exiting the facility.

SUMMARY
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1.7. PROTECTION OF PERSONS AND PROPERTY

A

1.8. OWNER’S OCCUPANCY REQUIREMENTS

The Contractor shall provide ample and approved provisions for the protection of any area,
which may be considered a hazard for any persons and vehicles operating in the area. All
hazards such as trenches, stored material, work areas, etc., shall be neatly barricaded and
lighted.

1. The safeguard measures for this project shall comply, at a minimum, with all
applicable sections of the Occupational, Health, and Safety Act, with the latest
addenda.

A.  Full Owner Occupancy: Owner will occupy site and existin ing during entire
construction period. Cooperate with Owner during construgsi ations to minimize
conflicts and facilitate Owner usage. Perform the Work so a@ interfere with Owner’s
day-to-day operations. Maintain existing exits, unless ot@s indicated.

1. Maintain access to existing walkways, cogrid®s, and other adjacent occupied or
used facilities. Do not close or obstr ays, corridors, or other occupied
or used facilities without written p from Owner and authorities having
jurisdiction.

2. Provide not less than 72 hou@ti e to Owner of activities that will affect
Owner’s operations. s

PART 2 - PRODUCTS (Not Used) C)O

PART 3 - EXECUTION (Not uSed)Q~

Q END OF SECTION 01 10 00

&

%O

SUMMARY
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SECTION 01 21 00 — ALLOWANCES

PART 1 - GENERAL
11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes administrative and procedural requirements gove ;:owances.

1. Certain materials and equipment are specified in the Contr &guments by allowances.
In some cases, these allowances include installation. A arles have been established
in lieu of additional requirements and to defer selectigmiof atual materials and equipment
to a later date when additional information is availgbl valuation. If necessary,
additional requirements will be issued by Chan

B.  Types of allowances include the following: &
1. Contingency allowances.
1.3 CONTINGENCY ALLOWANCES %
A.  Use the contingency allowance o@ directed by Engineer for Owner’s purposes and only by
u

0 be charged to the allowance.

gy allowance are included in the allowance and are not part of the

Change Orders that indicate ago

B.  Contractor’s and their M Zactors and related costs for products and equipment ordered by
Owner under the copti @
Contract Sum. Th osts include delivery, installation, taxes, insurance, equipment rental,

and similar c&
C. Change au horizing use of funds from the contingency allowance will include

Contras ated costs and reasonable overhead and profit margins.
D. At Projeet closeout, credit unused amounts remaining in the contingency allowance to Owner
by Change Order.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION
3.1 EXAMINATION

A.  Examine products covered by an allowance promptly on delivery for damage or defects. Return
damaged or defective products to manufacturer for replacement.

ALLOWANCES Tetra Tech
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3.2 PREPARATION

A. Coordinate materials and their installation for each allowance with related materials and
installations to ensure that each allowance item is completely integrated and interfaced with
related work.

3.3 SCHEDULE OF ALLOWANCES

A.  Allowance No. 1: A contingency allowance of $10,000 shall be included in the base bid. This
allowance is principally maintained for unforeseen existing materials such as loose electrical
and data cabling that will need to be removed or reorganized.

END OF SECTION 01 21 00 s
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SECTION 01 25 00 - CONTRACT MODIFICATIONS PROCEDURES

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section specifies administrative and procedural requirements for handlin®and processing
Contract modifications.

B.  Related Sections include the following: \O
A

1. Division 01 Section “Allowances” for procedural requi@t or handling and

processing allowances. 0
1.3 MINOR CHANGES IN THE WORK Q‘

A.  The Architect will issue supplemental instructigffs asthorizing Minor Changes in the Work, not
involving adjustment to the Contract Sum or ntract Time, on AIA Document G710,
“Architect’s Supplemental Instructions”.

14 PROPOSAL REQUESTS O

A.  Owner-Initiated Proposal Request. Pne Architect will issue a detailed description of proposed
changes in the Work that equire adjustment to the Contract Sum or the Contract Time. If
necessary, the descripti IN€lude supplemental or revised Drawings and Specifications.

1. Proposal R ued by the Architect are for information only. Do not consider

2. Withi e specified in Proposal Request after receipt of Proposal Request, submit a
quQIETiY imating cost adjustments to the Contract Sum and the Contract Time
% to execute the change. Refer to procedures outlined in the Supplementary
ditions of the Contract.

them insguct s either to stop work in progress or to execute the proposed change.

B.  Contractor-Initiated Proposals: If latent or unforeseen conditions require modifications to the
Contract, Contractor may propose changes by submitting a request for a change to the Architect.
Refer to Procedures outlined in the Supplementary Conditions of the Contract.

15 ALLOWANCES

A.  Submit claims for increased costs because of a change in scope or nature of the allowance
described in the Contract Documents, whether for the Purchase Order amount or Contractor’s
handling, labor, and installation. Submit claims within 14 days of receipt of the Change Order
or Construction Change Directive authorizing work to proceed. Owner will reject claims
submitted later than 21 days after such authorization.

CONTRACT MODIFICATIONS PROCEDURES Tetra Tech
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1. Do not include Contractor’s or subcontractor’s indirect expense in the Change Order cost
amount unless it is clearly shown that the nature or extent of work has changed from what
could have been foreseen from information in the Contract Documents.

2. No change to Contractor’s indirect expense is permitted for selection of higher- or lower-
priced materials or systems of the same scope and nature as originally indicated.

1.6 CHANGE ORDER PROCEDURES

A.  On Owner’s approval of a Proposal Request, the Architect will issue a Change Order for
signatures of Owner and Contractor on AIA Document G701.

1.7 CONSTRUCTION CHANGE DIRECTIVE

A.  Work Change Directive: The Architect may issue a Work Change Directi@lA
Document G714. Work Change Directive instructs Contractor to proc't a change in the

Work, for subsequent inclusion in a Change Order. \
A

1. Work Change Directive contains a complete descriptio ge in the Work. It also
designates method to be followed to determine chan thg Contract Sum or the
Contract Time.

B.  Documentation: Maintain detailed records on a ti Q material basis of work required by the
Work Change Directive.

1. After completion of change, submit a %ed account and supporting data necessary to
substantiate cost and time adju@ the Contract.
PART 2 - PRODUCTS (Not Used) C)

PART 3 - EXECUTION (Nz

& END OF SECTION 01 25 00

%O
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL
11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes administrative provisions for coordinating construction«Qperations on the
Project including, but not limited to, the following: é

Coordination Drawings.
Administrative and supervisory personnel.

: Project meetings. < ’
B.  Each contractor shall participate in coordination requi QCertain areas of responsibility

will be assigned to a specific contractor.
C.  Related Sections: The following Sections co@irements that relate to this Section:

General project coordination procedures. &\O

PN E

1. Division 01 Section “Closeout Pr " for coordinating Contract closeout.

O

1.3 COORDINATION
A.  Coordination: Coordinate ¢ trg% operations included in various Sections of the
Specifications to ensure ef@and orderly installation of each part of the Work. Coordinate
construction operation ed in different Sections that depend on each other for proper
operation.

installation, conne%
1. Schedulg’consthwction operations in sequence required to obtain the best results where
installationof one part of the Work depends on installation of other components, before

or § is own installation.
2. \ pate installation of different components with other contractors to ensure
um accessibility for required maintenance, service, and repair.
3. ake adequate provisions to accommodate items scheduled for later installation.

B. If necessary, prepare memoranda for distribution to each party involved, outlining special
procedures required for coordination. Include such items as required notices, reports, and list of
attendees at meetings.

1. Prepare similar memoranda for the Owner and separate contractors if coordination of
their Work is required.

C.  Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities and activities of other contractors to avoid conflicts
and to ensure orderly progress of the Work. Such administrative activities include, but are not
limited to, the following:

PROJECT MANAGEMENT AND COORDINATION Tetra Tech
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Preparation of the Contractor’s Construction Schedule.
Preparation of the Schedule of Values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

NoogkrwdE

D.  Conservation: Coordinate construction activities to ensure that operations are carried out with
consideration given to conservation of energy, water, and materials.

14 SUBMITTALS

A.  Coordination Drawings: Prepare Coordination Drawings if limited space a%lity
necessitates maximum utilization of space for efficient installation of djffferndcomponents or if
coordination is required for installation of products and materials fahNChed/y separate entities.

1. Indicate relationship of components shown on separate p Dyawings.

2. Indicate required installation sequences.

3. Refer to Division 26 Section “Basic Materials and@ s, Electrical” for specific
I

Coordination Drawing requirements for mech electrical installations.

B.  Staff Names: Within 15 days of starting constru€tidg operations, submit a list of principal staff
assignments, including superintendent and ot sonnel in attendance at the Project site.
Identify individuals and their duties and resppsibflities; list addresses and telephone numbers,
including home and office telephone nugINerS=*Provide names, addresses, and telephone
numbers of individuals assigned as s @ sin the absence of individuals assigned to the

Project.
1. Post copies of list in QPI‘OJGC’[ meeting room, in temporary field office, and by each

temporary telepho

15 PROJECT MEETH%
A.  General: Th&g‘ine /Architect will schedule and conduct meetings and conferences at the
Ie%§ otherwise indicated.

s involved, and individuals whose presence is required, of date and time of each
meeting.
2. Agenda: Engineer/Architect will prepare the meeting agenda and distribute the agenda to
all invited attendees.
3. Minutes: Engineer/Architect will record significant discussions and agreements achieved
and distribute the meeting minutes to everyone concerned, including the Owner, within 3
days of the meeting.

Project sitQ
1. AE es: Both Engineer/Architect and the Contractor will inform participants and

B.  Preconstruction Conference: Engineer/Architect to schedule a preconstruction conference
before starting construction, at a time convenient to the Owner and the Contractor, but no later
than 15 days after execution of the Agreement. Hold the conference at the Project site or
another convenient location. Conduct the meeting to review responsibilities and personnel
assignments.

PROJECT MANAGEMENT AND COORDINATION Tetra Tech
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1. Attendees: Authorized representatives of the Owner, the Architect, and their consultants;
the Contractor and its superintendent; major subcontractors; manufacturers; suppliers;
and other concerned parties shall attend the conference. All participants at the conference
shall be familiar with the Project and authorized to conclude matters relating to the Work.

2. Agenda: Discuss items of significance that could affect progress, including the
following:

Tentative construction schedule.

Phasing.

Critical work sequencing.

Designation of responsible personnel.

Procedures for processing field decisions and Change Orders.

Procedures for processing Applications for Payment.

Distribution of the Contract Documents.

Submittal procedures. O

Preparation of Record Documents. \

Use of the premises. &

Responsibility for temporary facilities and contrgfS.

Parking availability. @

Office, work, and storage areas. 0

Equipment deliveries and priorities.

First aid.

Security. &

Progress cleaning. %

Working hours.

C.  Progress Meetings: Engineer/Archit I Tonduct progress meetings at bimonthly intervals.
Coordinate dates of meetings withfprePeeation of payment requests.

SQeTVOS3ITRTOSQ@NOQ0 T

1. Agenda: Review an rrect or approve minutes of previous progress meeting. Review
other items of sigpifisgncethat could affect progress. Include topics for discussion as

@ f the Project.

a. Cantra¥or’s Construction Schedule: Review progress since the last meeting.
D%remine whether each activity is on time, ahead of schedule, or behind schedule,
% revation to the Contractor’s Construction Schedule. Determine how construction
hind schedule will be expedited; secure commitments from parties involved to
do so. Discuss whether schedule revisions are required to ensure that current and
subsequent activities will be completed within the Contract Time.
b. Review present and future needs of each entity present, including the following:

1) Interface requirements.
2)  Sequence of operations.
3)  Status of submittals.

4) Deliveries.

5)  Off-site fabrication.

6)  Access.

7)  Site utilization.

8)  Temporary facilities and controls.
9)  Work hours.

10) Hazards and risks.

11)  Progress cleaning.

PROJECT MANAGEMENT AND COORDINATION Tetra Tech
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12)  Quality and work standards.
13) Change Orders.
14)  Documentation of information for payment requests.

2. Reporting: Engineer/Architect will distribute minutes of the meeting to each party
present and to parties who should have been present. Include a brief summary, in
narrative form, of progress since the previous meeting and report.

a. Schedule Updating: Revise the Contractor’s Construction Schedule after each

progress meeting where revisions to the schedule have been made or recognized.
Issue revised schedule concurrently with the report of each meeting.

PART 2 - PRODUCTS (Not Used) é
PART 3 - EXECUTION (Not Used) ,Q

<
&
O
O
Q.
O

<

%O
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SECTION 01 31 13 - COORDINATION OF TRADES

PART 1 - GENERAL
11 GENERAL PROVISIONS

A Applicable provisions of the entire Project Manual, including Addenda, shall govern this
section as fully as if repeated herein.

B. This section is for guidance only and does not relieve the Prime Contractor of the total
responsibility for the proper completion of this work.

1.2 CUTTING AND PATCHING é
A. Refer to Section 01 73 29 Cutting & Patching. \O

1.3 ABANDONMENT, REMOVAL AND RELOCATION &
A. Prime Contractor and each Sub-Contractor shall pgrf removal and relocation work

related to their trade as required for installatio installed for entire job and shall
cooperate fully among themselves in these re

B. Removals shown on drawings are a gengfaligditation only and may not necessarily indicate
the full extent of removals which ma%e eguiired to complete this work.

C. The Prime Contractor shall seal@l ing and resultant penetrations and voids and perform

required for the pr f their workers, the occupants of the building and the General

surface refinishing as requig.)
D. Each Contractor sha@& €, erect and maintain barricades, guards, bracing, shoring, etc.
Public.

E. During the @se of this work, each Contractor shall, by means of canvasses, temporary
partiti r otherwise as may seem expedient to them, protect the property and adjacent areas
fro age, dirt and dust.

F. olition work is subject to the direction and approval of the Owner and Engineer and
all be performed in such manner as not to interfere with the normal operation of the
building involved.

G. Where work under this contract interferes with the existing construction, piping, conduit,
fixtures or equipment, remove the existing construction, piping, conduit or equipment and
reroute to clear the obstruction providing additional piping and conduit, if necessary, of the
same design and quality if the material, piping or conduit are to be continued in use.

H. Disconnect and remove all accessible piping, conduit, ductwork, materials, fixtures and
equipment not required in the new systems. Plug all outlets at the main or riser connection.

COORDINATION OF TRADES Tetra Tech
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I Removed materials not desired by the Owner or not to be reset and not specified nor indicated
to be reused, shall become the property of the Contractors and shall be promptly removed
from the site. Refer to TRASH REMOVAL Atrticle, Section 01 50 00.

END OF SECTION 01 31 13
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SECTION 01 31 20 - PAYROLL REPORTS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY i
A.  This Section includes administrative and procedural requirements f les and reports
required for proper performance of the Work, including:

1. State of Delaware Payroll Reports. &
B.  Related Sections: The following Sections contain req@n S that relate to this Section:
1. Division 01 Section "Applications for Pa ecifies requirements for submittal
of the Schedule of Values.
2. Division 01 Section "Project Meetin%ec fies requirements for submittal and
distribution of meeting and confer nutes.

1.3 SUBMITTAL PROCEDURES O

A.  Coordination: Coordinate prefaragyon and processing of schedules and reports with
performance of other co ction activities.

1.4 PAYROLL REPORTS
A.  State of Delgwvar®Payroll Reports: As required by the State of Delaware, Section 6960, Title
29, of t elaware Code, payroll wages shall be reported weekly to the Delaware
Departpreng oN_abor, Division of Industrial Affairs, 4425 North Market Street, Wilmington,

DE 19% bhone 302-761-8200. Forms shall be available at the above address. A sample
c € form is attached under contract forms, State of Delaware Payroll Report.

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 31 20

PAYROLL REPORTS Tetra Tech
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SECTION 01 32 00 — CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL
11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes administrative and procedural requirements for docué@ the progress
of construction during performance of the Work, including the foIIowirO

Preliminary Construction Schedule. &\

Contractor’s Construction Schedule.

Submittals Schedule. 0( ,

Daily construction reports.

Material location reports.

Field condition reports. Q‘

Construction photographs. &

B.  Related Sections include the following: ﬁ%
en

NookrrwdE

1. Division 01 Section “Project N@e t and Coordination” for submitting and
distributing meeting and ¢ minutes.
e0

2. Division 01 Section “Sub rocedures” for submitting schedules and reports.
3. Division 01 Section “@os rocedures” for submitting photographic negatives as
Project Record Doc at Project closeout.

13 DEFINITIONS

A.  Activity: A djgrete part of a project that can be identified for planning, scheduling, monitoring,
and controlling construction project. Activities included in a construction schedule consume
time and @ Ces.

1. %al activities are activities on the critical path. They must start and finish on the
planned early start and finish times.

2. Predecessor activity is an activity that must be completed before a given activity can be
started.

B. CPM: Critical path method, which is a method of planning and scheduling a construction
project where activities are arranged based on activity relationships. Network calculations
determine when activities can be performed and the critical path of Project.

C.  Critical Path: The longest continuous chain of activities through the network schedule that
establishes the minimum overall Project duration and contains no float.

D.  Event: The starting or ending point of an activity.

CONSTRUCTION PROGRESS DOCUMENTATION Tetra Tech
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E.

Float: The measure of leeway in starting and completing an activity.

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a
jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.

2. Free float is the amount of time an activity can be delayed without adversely affecting the
early start of the following activity.

3. Total float is the measure of leeway in starting or completing an activity without
adversely affecting the planned Project completion date.

F. Major Area: A story of construction, a separate building, or a similar significant construction
element.

G.  Milestone: A key or critical point in time for reference or measurement. %

H.  Network Diagram: A graphic diagram of a network schedule, sho K ities and activity
relationships. &

1.4 SUBMITTALS C)

A.  Qualification Data: For firms and persons specified i iy Assurance” Article and in-
house scheduling personnel to demonstrate their ¢ and experience. Include lists of
completed projects with project names and addre€sdg, n@mes and addresses of architects and
owners, and other information specified. %

B.  Submittals Schedule: Submit three copi€ edule. Arrange the following information in a
tabular format: O
1. Scheduled date for first su@?l.

2. Specification Section berand title.

3. Submittal category r informational).
4. Name of subco @ \

5. Description? Ak covered.

C.  Contractor’s G@nstruction Schedule: Submit three printed copies of initial schedule, one a
reproduciblagrifiand one a blue- or black-line print, large enough to show entire schedule for
entire co ion period.

15 cooﬁ%ATmN

A.  Coordinate preparation and processing of schedules and reports with performance of
construction activities and with scheduling and reporting of separate contractors.

B.  Coordinate Contractor’s Construction Schedule with the Schedule of Values, list of
subcontracts, Submittals Schedule, progress reports, payment requests, and other required
schedules and reports.

1. Secure time commitments for performing critical elements of the Work from parties
involved.
2. Coordinate each construction activity in the network with other activities and schedule
them in proper sequence.
CONSTRUCTION PROGRESS DOCUMENTATION Tetra Tech
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PART 2 - PRODUCTS
2.1 SUBMITTALS SCHEDULE
A.  Preparation: Submit a schedule of submittals, arranged in chronological order by dates required
by construction schedule. Include time required for review, resubmittal, ordering,

manufacturing, fabrication, and delivery when establishing dates.

1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and
Contractor’s Construction Schedule.

2. Final Submittal: Submit concurrently with the first complete submittal of Contractor’s

Construction Schedule.
2.2 CONTRACTOR’S CONSTRUCTION SCHEDULE s

A.  Schedule: Prepare Contractor’s Construction Schedule using a a@h
PART 3 - EXECUTION (not used) OC)
END OF SECTION«%

<O

CONSTRUCTION PROGRESS DOCUMENTATION Tetra Tech
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SECTION 01 3300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY %

A.  Section includes requirements for the submittal schedule and adrgi ive and procedural
requirements for submitting Shop Drawings, Product Data, Sample§, aNg other submittals.

1. Process designated submittals for the Project electrapicaljy through designated email
system.

13 DEFINITIONS &2

opmation and physical samples that require
n submittals are those submittals indicated in
bmittals."

A.  Action Submittals: Weritten and graphi
Architect/Engineer's responsive action.
individual Specification Sections as "

B. Informational Submittals: Writ@ graphic information and physical samples that do not
require Architect/Engineer's gespOme#ve action. Submittals may be rejected for not complying
with requirements. Info@mal submittals are those submittals indicated in individual
Specification Sections @ mational submittals."

C.  Portable Documer@rmat (PDF): An open standard file format licensed by Adobe Systems
used for repm:n documents in a device-independent and display resolution-independent

fixed-layout Gotyment format.

D. Email 7 A method to transmit certain electronic submittals between the Contractor,
Arc gineer, and Owner, via email.

1. For consistency, the standard file format will be PDF. Convert paper originals and other
file formats to PDF prior to submission.

2. In the event of system malfunction, submittals shall be processed in accordance with the
Architect/Engineer’s instructions, until the system malfunction has been corrected.

3. For this Project, process the following submittal types through the designated email

system:

a. Product Data.

b. Shop Drawings.

C. Product Schedules.
d. Qualification Data.

SUBMITTAL PROCEDURES Tetra Tech
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e. Certificates (Welding, Installer, Manufacturer, Product, and Material, as

applicable).
f. Test Reports (Material, Product, Preconstruction, Compatibility, and Field, as

applicable).

Research Reports.

Warranty (sample).

Design Data, including calculations.
Coordination Drawings.
Delegated-Design Services Certifications.

oo Ta

4. For Samples, provide electronic submittal of Sample cover sheet, identifying location and
actual delivery date of Samples. Deliver Samples to location (Architect/Engineer’s office,

Project site, etc.) as directed by the Architect/Engineer. sp
a. Architect/Engineer will identify delivery location(s) aft@ t and review of
Contractor’s Submittal Schedule. &\
14 SUBMITTAL SCHEDULE : C)

A. Submittal Schedule: Submit a schedule of sub
submission. Factor time required for review, ord%g

icating scheduled date for each

N
ufacturing, fabrication, and delivery
i

when establishing submission dates. Include ad al*time required for making corrections or
revisions to submittals noted by Architec%e r and additional time for handling and

reviewing submittals required by those corr?cl
1. Submit concurrently with th@t omplete submittal of Contractor’s construction

schedule.
2. Format: Arrange th@iwlqginformation in a tabular format:

Submsdl type: Product Data, Shop Drawings, Samples, etc.

Specifica ion number and title.
Submq ory: Action; informational.
scriptfon of the Work covered.

Op&uled date for first submittal.

15 SUB@L ADMINISTRATIVE REQUIREMENTS

®Po0 o

A. Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Where indicated, submit all submittal items required for each Specification Section
concurrently.

3. Coordinate transmittal of different types of submittals for related parts of the Work so
processing will not be delayed because of need to review submittals concurrently for
coordination.

SUBMITTAL PROCEDURES Tetra Tech
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a. Architect/Engineer reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

Processing Time: Allow sufficient time for submittal review, including time for resubmittals.
No extension of the Contract Time will be authorized because of failure to transmit submittals
enough in advance of the Work to permit processing, including resubmittals.

Electronic Submittals: ldentify and incorporate information in each electronic submittal file as
follows:

1. Include a cover sheet on each submittal item for identification. Do not combine different
submittals under same cover sheet; only one submittal is to be provided per email.

a. Cover Sheet: Use PDF version of sample form includeo%oject Manual.
Complete each item on form, sign and date. Architect/E will furnish PDF
version of sample form. \

N

Name submittal file as directed by Architect/Engineer.
3. Transmit each submittal via email using subject line iregied by Architect/Engineer.
4. Send submittal to designated Project-specific emaid a :

a. The project specific e-mail addres Q‘Ue provided at the pre-construction
meeting.

5. Contractor must have a color copier i§%to use electronic submittals.
rm

Resubmittals: Make resubmittals in@ and, for non-electronic submittals, in the same

number of copies as initial submiC)

1. Note date and contepiof ré¥sion in label or title block and clearly indicate extent of
revision. Q‘

2. Resubmit sub until they are marked with approval notation from
Architect/En

3. Refer to %ementary Conditions for provisions allowing Owner to obtain
reimbug@ment®from the Contractor for amounts paid to the Architect/Engineer for

evaGJF f certain resubmittals.
DistribuNg™="Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabri »installers, authorities having jurisdiction, and others as necessary for performance of
construction activities.

Use for Construction: Retain complete copies of submittals on Project site. Use only final
action submittals that are marked with approval notation from Architect/Engineer.

SUBMITTAL PROCEDURES Tetra Tech
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PART 2 - PRODUCTS

2.1 SUBMITTAL PROCEDURES, GENERAL
A.  General Submittal Procedure Requirements: Prepare and submit submittals required by

individual Specification Sections. Types of submittals are indicated in individual Specification
Sections.

2.2 ELECTRONIC SUBMITTAL PROCEDURES
A.  Use the designated email system for submittals in this Article.
1. Submit electronic submittals via email as PDF electronic files %
retain one copy of file

a. Architect/Engineer will return annotated file. Annc&é

as an electronic Project record document file.
b. Contractor must have a color copier in ordek to Yuse the electronic submittal

process.
B. Product Data: Collect information into a single s Qﬁdor each element of construction and
type of product or equipment.
1. Mark submittal to show which produ ptions are applicable.
2. Include the following information, licable:

a. Manufacturer's catal
b. Statement of complignceywith specified referenced standards.
C. Testing by recoggize(™&sting agency.

3. For equipment, i he following in addition to the above, as applicable:

a. Print@r ormance curves.
b. &an s required to other construction, if not indicated on accompanying Shop
rayings.

C. Shop @: Prepare Project-specific information, drawn accurately to scale. Do not base
Sho ings on reproductions of the Contract Documents or standard printed data, unless
submittM based on Architect/Engineer's digital data drawing files is otherwise permitted.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the

following information, as applicable:

Identification of products.

Schedules.

Compliance with specified standards.

Notation of dimensions established by field measurement.

Relationship and attachment to adjoining construction clearly indicated.
Seal and signature of professional engineer if specified.

hD OO0 o

SUBMITTAL PROCEDURES Tetra Tech
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D.  Product Schedule: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location. Include the
following information in tabular form;

1. Type of product. Include unique identifier for each product indicated in the Contract
Documents or assigned by Contractor if none is indicated.

2. Manufacturer and product name, and model number if applicable.

3. Number and name of room or space.

E.  Qualification Data: Prepare written information that demonstrates capabilities and experience
of firm or person. Include lists of completed projects with project names and addresses, contact
information of Architect/Engineers and owners, and other information specified.

F.  Certificates: %

1. Welding Certificates: Prepare written certification that weldj ures and personnel
comply with requirements in the Contract Documents it record of Welding
Procedure Specification and Procedure Qualification oravon AWS forms. Include

that Installer complies with requirements in th Documents and, where required,

n
is authorized by manufacturer for this specif .

3. Manufacturer Certificates: Submit wrl&ft tements on manufacturer's letterhead
certifying that manufacturer complie% requirements in the Contract Documents.
Include evidence of manufacturing expderiasCe where required.

4. Product Certificates: Submit writteQ statements on manufacturer's letterhead certifying
that product complies with req s in the Contract Documents.

5. Material Certificates: Su Weid{en statements on manufacturer's letterhead certifying
that material complies wit%irements in the Contract Documents.

G.  Test Reports: Q‘

1. Material Te . Submit reports written by a qualified testing agency, on testing
agency's ;ta rd form, indicating and interpreting test results of material for compliance

names of firms and personnel certified.
2. Installer Certificates: Submit written statements Qnufacturer‘s letterhead certifying
J

with reg®uremerits in the Contract Documents.
~ Reports: Submit written reports indicating that current product produced by

@ urer complies with requirements in the Contract Documents. Base reports on

aliZtion of tests performed by manufacturer and witnessed by a qualified testing

8gency, or on comprehensive tests performed by a qualified testing agency.

3. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents.

4. Compatibility Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of compatibility tests
performed before installation of product. Include written recommendations for primers
and substrate preparation needed for adhesion.

5. Field Test Reports: Submit written reports indicating and interpreting results of field
tests performed either during installation of product or after product is installed in its final
location, for compliance with requirements in the Contract Documents.

SUBMITTAL PROCEDURES Tetra Tech
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H.  Research Reports: Submit written evidence, from a model code organization acceptable to
authorities having jurisdiction, that product complies with building code in effect for Project.

l. Warranty: Submit sample warranties as required in individual Specification Sections.

J. Design Data: Prepare and submit written and graphic information, including, but not limited to,
performance and design criteria, list of applicable codes and regulations, and calculations.
Include list of assumptions and other performance and design criteria and a summary of loads.
Include load diagrams if applicable. Provide name and version of software, if any, used for
calculations. Include page numbers.

K.  Coordination Drawing Submittals: Comply with requirements specified in Division 01 Section
"Project Management and Coordination."” s
2.3 NON-ELECTRONIC SUBMITTAL PROCEDURES O

A.  Submittals: Submit eight (8) copies of required submittals. g)&

B.  Samples: Submit Samples for review of kind, color, pgtte d texture for a check of these
characteristics with other elements and for a co i f these characteristics between
submittal and actual component as delivered and@.‘

1. Transmit Samples that contain multiplgf Telate¥ components such as accessories together
in one submittal package.

2. Identification: Attach label on un% side of Samples that includes the following:

Generic description :

Product name and n@f manufacturer.

Sample source

Number and \Qﬂ(ﬁpplicable Specification Section.

3. Disposition: n sets of approved Samples at Project site, available for quality-
control compg#sons throughout the course of construction activity. Sample sets may be
used to gEtermime final acceptance of construction associated with each set.

4. Saqi ) Initial Selection: Submit manufacturer's color charts consisting of units or

oooe

Seq of units showing the full range of colors, textures, and patterns available.

. Number of Samples: Submit two full sets of available choices where color,
pattern, texture, or similar characteristics are required to be selected from
manufacturer's product line. Architect will return one submittal with options
selected.

5. Samples for Verification: Submit full-size units or Samples of size indicated, prepared
from same material to be used for the Work, cured and finished in manner specified, and
physically identical with material or product proposed for use, and that show full range of
color and texture variations expected. Samples include, but are not limited to, the
following: partial sections of manufactured or fabricated components; small cuts or
containers of materials; complete units of repetitively used materials; swatches showing
color, texture, and pattern; color range sets; and components used for independent testing
and inspection.

SUBMITTAL PROCEDURES Tetra Tech
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a. Number of Samples: Submit two sets of Samples. Architect will return one set.

1) If variation in color, pattern, texture, or other characteristic is inherent in
material or product represented by a Sample, submit at least three sets of
paired units that show approximate limits of variations.

C.  Subcontract List: Prepare a written summary identifying individuals or firms proposed for each
portion of the Work, including those who are to furnish products or equipment fabricated to a
special design. Include the following information in tabular form:

1. Name, address, and telephone number of entity performing subcontract or supplying
products.

2. Number and title of related Specification Section(s) covered by subcon¥act.

3. Submit subcontract list in the following format: é

indicated. Architect will return one copy.

D.  Key Personnel Names: No later than 15 days after date of @f Award, submit a list of key
personnel assignments, including superintendent and otQer onnel in attendance at Project

a. Number of Copies: Four paper copies of subc%@t, unless otherwise

site.

1. Identify individuals and their duties an oftsibilities; list addresses and telephone
numbers, including emergency, offi@ cellular telephone numbers and email
addresses.

a. Number of Copies: F@Er copies of key personnel list, unless otherwise

specified in Division 01 S sCloseout Procedures.”

indicated. Q
E.  Closeout Submittals and @inte nce Material Submittals: Comply with requirements

Maintenance Data.

PART 3 - EXECU@
3.1 CONﬁTOR's REVIEW

A.  Action and Informational Submittals: Review each submittal and check for coordination with
other Work of the Contract and for compliance with the Contract Documents. Note corrections
and field dimensions. Identify any deviations from Contract Document requirements. Mark
cover sheet with approval before submitting to Architect.

F. Maintenance DataQ with requirements specified in Division 01 Section "Operation and

1. Sign and date statement certifying that submittal has been reviewed, checked, and
approved for compliance with the Contract Documents.

SUBMITTAL PROCEDURES Tetra Tech
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3.2 ARCHITECT'S ACTION

A.  General: Architect will not review submittals that do not bear Contractor's approval and will
return them without action.

B. Action Submittals: Architect will review each submittal, make marks to indicate corrections or
revisions required, and return it. Architect will mark submittal appropriately to indicate action,
as follows:

1. Final Unrestricted Release: Where the submittal is marked "Approved,” the Work
covered by the submittal may proceed provided it complies with the Contract Documents.
Final acceptance will depend on that compliance.

2. Final-but-Restricted Release: Where the submittal is marked "Appro%gd as Noted," the
Work covered by the submittal may proceed provided it complies%ith Architect's
notations and corrections on the submittal and the Contract Do tS Final acceptance

will depend on that compliance. \

3. Resubmit; Where the submittal is marked "Approved,&s and Return Corrected
Copies," the Work covered by the submittal may proceggt®proWded it complies both with
Architect's notations and corrections on the submijt d the Contract Documents.
Revise submittal according to Architect's notatio% corrections and return corrected
copies. Final acceptance will depend on that ¢ i

4. Rejected: Where the submittal is marked @cﬂd do not proceed with the Work
covered by the submittal. Prepare a ne é@t al for a product that complies with the

Contract Documents.
5. Incomplete - Resubmit: Where the s

I is marked "Incomplete, Submit Additional

Information," do not proceed wijth rk covered by the submittal. Prepare additional
information requested, or requ By ‘the Contract Documents, that indicates compliance
with requirements, and resC| :
C. Informational Submittals: hitect will review each submittal and will not return it, or will
return it if it does not co requirements.
D.  Incomplete submitfefs acceptable, will be considered nonresponsive, and will be returned

for resubmittal withst review.

E. Limit infogmagtiod submitted to specific products indicated. Do not submit extraneous matter.
Submit aining excessive extraneous matter will be returned for resubmittal without
reviw: i:

F. Submittals not required by the Contract Documents may be returned by the Architect without
action.
3.3 REQUIRED SUBMITTALS
A.  Provide the following submittals:

1. Shop Drawings include, but are not limited to the following (Refer to the individual
specification sections):

a. Gas fired domestic hot water boilers

SUBMITTAL PROCEDURES Tetra Tech
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Attachment[s]:

S3—FToSQ@mea0oT

Cover Sheet

Domestic hot water storage tanks
Piping

Pipe Insulation

Electrical Devices and Wiring
Heating Water Boilers
Circulating Pumps

Air Separators

Expansion Tanks

Valves

Pipe Fittings and Accessories
Pump Fittings and Accessories
Breeching

DDC/ATC Controls

A
&
O
O
Q.
O

<

%O
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CONTRACTOR:

200-26912-15002
MC3806000005

SUBMITTAL DATE / /

Check following as applicable:

Tetra Tech
PROJECT IDENTIFICATION

ARCHITECT:

Architect’s
Project No.: 200-26912-15002

Proj. Name: Herron Dormitory & Main Admin Bldg-PCCC

Location: Plummer Community Corrections Center

PRODUCT IDENTIFICATION

Specification Section No.

A/E Submittal No.

Name of Product:

Name of Manufacturer:

SUBCONTRACTOR

[ First Submission
1 Re-submission

SUPPLIER

RELATIONSHIP TO STRUCTURE
Building
Name

(Room #) (Roo

Contract Drawing No.:

RESERVED FOR USE BY TETRA TECH
ACTION SUBMITTAL:

1  Approved
[1  Approved As Noted

[0 Approved, Revise am§,Return

Corrected Copies

[J Rejected

O Incomplé&t ,ﬁmit Additional Information
INFORMATI®QNAD SUBMITTAL:

O Agtion Taken

Returned for Resubmittal

b~ .
de iewed By:
: : ate:
P\ Reviewed only for the limited purpose of checking for conformance
A d

with information given and the design concept expressed in the Con-
tract Documents. Review not conducted for the purpose of determin-
ing the accuracy and completeness of other details such as dimensions
and quantities, or for substantiating instructions for installation or
performance of equipment or systems, all of which remain the respon-
sibility of the Contractor as required by the Contract Documents.
Review shall not constitute approval of safety precautions or of any
construction means, methods, techniques, sequences or procedures.

DEVIATION FROM CON&DO UMENTS:

7N\
W\

CONTRACTOR C; MENTS:

ARCHITECT/ENGINEER’'S COMMENTS:

CONTRACTOR’'S STAMP

SUBMITTAL PROCEDURES
01 33 00-10

CONTRACTOR'’'S CERTIFICATION

| CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED AND

APPROVED BY THE CONTRACTOR IN ACCORDANCE WITH THE

GENERAL CONDITIONS.

BY
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Use and Indemnification Agreement - INSTRUCTIONS

USE AND INDEMNIFICATION AGREEMENT

Please be aware that Tetra Tech charges contractor(s) for electronic files (this applies to files in
AutoCAD (or similar) format).

PDF’s, which are simply an electronic scan of the drawings, do not require the use of the
indemnification form; however we charge $50 per PDF to cover our expenses. Tetra Tech
must receive the contractor’s check prior to sending PDF’s.

For AutoCAD type files, the cost is $100 per electronic drawing, regardles e number of
drawings they are requesting. The Use and Indemnification Agreement is to \0wed by the Prime
Contractor. Should a subcontractor, such as a steel fabricator, ductwor d& , desire electronic
files, they would need to pursue this request through their Prime Cor&) who has the contract
with the Client.

Due to the inherent value to the company of our typical de¥ils¥}nd our other standards, we

limit the drawings types that we will release via thi ification form to plan type
drawings. Typical detail sheets are not to be release form of an electronic AutoCAD
drawing file.

In addition, our internal individual Base P?ﬁ/ill not be released; we limit what the
contractor can purchase to the actual indivi@ tract drawings.

After the Prime Contractor has determined\the)number of drawings that they will need, fill out the
following two pages. The second 9' the form, marked Use and Indemnification Agreement —
Business Office, needs to be sent ta<{MBuSiness Office with the Contractor check made out to Tetra
Tech. We will not release electr @ es until we receive this form and the check.

%O

CADD RELEASE Tetra Tech
013301-1



240 Continental Drive, Suite 200
R TETRATECH Newark, Delaware 19713

Tel. (302) 738-7551
Fax (302) 454-5980

Use and Indemnification Agreement

Re: Herron Dormitory & Main Administration Building - PCCC Tt Project No. 200-26912-15002

Whereas, (hereinafter the “Contractor™), acknowledges that it has requested certain electronic files and/or media of the
Drawings and/or Specifications for the above-referenced Project which are the property of Tetra Tech Engineers, Architects & Landscape
Acrchitects, P.C. d/b/a Tetra Tech Architects & Engineers (hereinafter “Tetra Tech”).

Whereas, Contractor further acknowledges all requests for electronic files require a pre-payment of $100/file (Each individual drawing in the set
of Contract Documents represents 1 file), regardless of the number of files requested, prior to receiving said files from Tetra Tech.

Now, therefore, Contractor hereby warrants and covenants that it will abide by the following provisions:
A. Indemnification

1. Inconsideration of permission to use electronic files or media, including but not limited to electronic filegfor S&Wings created by use of computer,
for the Work of this Project only, and which the Contractor has requested from Tetra Tech, the Contractd @ e fullest extent permitted by law,
hereby agrees to indemnify and hold harmless Tetra Tech, its agents, employees, officers , director; dfitants from and against any and all
claims, damages, losses and expenses, including any attorneys' fees, arising out of, resulting fro in coMnection with any and all use of said
electronic materials, but only if such claim, damage, loss or expense is caused in whole or in by tfe Contractor, its employees, agents, officers,
directors, or any other party directly or indirectly employed by any of them or any party for ghoselicts any of them may be liable, regardless of
whether or not it is caused by a party indemnified hereunder. Such obligation shall not be to reduce or negate any other right or
obligation of indemnification that would otherwise exist as to any party hereto. This ifgemni§ication shall not apply to the liability of the

indemnitee arising out of its own negligence. This indemnification shall not be li i way because of any limitation on damages,
compensation or benefits under any statute, law or governmental requirement ;
a) a

2. The following shall be included within the definition of "expenses" herei time expended by the indemnified party of its employees,

agents, officers and directors at their usual and customary billing rates, s all out-of-pocket expenses such as long-distance telephone calls,
costs of reproduction, expenses of travel and lodging; (b) all costs andSp: of experts, consultants, engineers, and any other party retained by
the indemnified party reasonably required to defend the claim; (c including reasonable attorneys' fees, incurred in bringing any action to

state or federal court, any arbitration, any mediation, and anygsimildy forum for resolution of any dispute herein, and shall also include any

counterclaim or third-party action in any such forum. Q
. Use and Compatibility

1. Tetra Tech’ instruments of service are furng€ney out guarantee of compatibility with the Contractor’s software or hardware, and Tetra Tech’
sole responsibility for the electronic meglia %& rnish a replacement for defective disks within thirty (30) days after delivery to Contractor.

enforce the provisions of this indemnification. The following |IEH baNincluded within the definition of "action" herein: any case brought in any

2. Because data stored on electronic meaWg€can deteriorate undetected or be modified without Tetra Tech’ knowledge, the Contractor agrees that Tetra
Tech will not be held liable forgdfie compiteness or correctness of the electronic media after an acceptance period of thirty (30) days after delivery
of the electronic files. Tetra TecNgoes confirm the accuracy of the final sealed hard copy drawings, previously submitted pursuant to the Prime
Agreement for this Proje

3. The electronic files are Qﬁ to the Contractor for a thirty (30) day acceptance period. During this period, the Contractor may review and
examine these files; errors detected during this time will be corrected by Tetra Tech. Any changes requested after the acceptance period
will be considered addNional services to be performed on a time and materials basis, at Tetra Tech’s standard cost plus terms and conditions.

4.  Tetra Tech retains ownership of the printed hard copy Drawings and Specifications and the electronic media. The Contractor is granted a license
for their use, but only in the operation and maintenance of the Project. Use of these materials for modification, extension, or expansion of this
Project or on any other project, unless under the direction of Tetra Tech, shall be without liability to Tetra Tech and Tetra Tech’s consultants.

IN WITNESS WHEREOF-:
Contractor:
Signed name:
Printed Name:
Title:

Date:

If transmission is not received as noted, kindly notify us at once.



240 Continental Drive, Suite 200

R TETRA TECH Newark, Delaware 19713

Tel. (302) 738-7551
Fax (302) 454-5980

Use and Indemnification Agreement — Business Office

Prime Contractor Name
Prime Contractor Address

Contact to Receive Invoices

Project Name

Project Number

Number of Drawing Files

List each Drawing # Requested

Contractor Signature

%O

Electronic Drawing Files

HERRON DORMITORY & MA INISTRATION
BUILDING - PCCC

200-26912-15002 &2

(Each individual ;N% the set of Contract Documents represents 1 file)

X

<

If transmission is not received as noted, kindly notify us at once.



HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005

STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

SECTION 01 35 53
SECURITY PROCEDURES
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Security measures including formal security program, entry control, personnel identification,
guard service, and miscellaneous restrictions.

B. The correctional facility has issued regulations to be observed by all Contractors, their
subcontractors and employees and other firms providing services for or otherwise assigned to or
working on the Project in order to minimize disruption to prison operations, maintain security and
to facilitate the construction process. While working inside the prison facilities\Qn a regular or
occasional basis, it must be clearly understood that prison security require ill at all times
take precedence over construction operations. The contractor shall co all such
regulations and consider the regulations when preparing his/her bid.\

1.02 RELATED REQUIREMENTS
A. Section 01 10 00 - Summary: use of premises and occupancy
B. Section 01 50 00 - Temporary Facilities and Controls:. 00

1.03 SECURITY PROGRAM
A. Protect Work, existing premises and State of Dela @Re of Management & Budget (OMB) -
Division of Facilities Management's operations f theW, vandalism, and unauthorized entry.

B. Initiate program in coordination with State of %‘are OMB - Division of Facilities
Management's existing security system at pi\ obilization.

Od until State of Delaware OMB - Division of
€5 the need for Contractor security.

C. Maintain program throughout constru
Facilities Management acceptance p|

1.04 ENTRY CONTROL < !
A. Restrict entrance of persons and les into Project site and existing facilities.
B. Allow entrance only to aut persons with proper identification.

C. Maintain log of worker @ itors, make available to State of Delaware OMB - Division of
Facilities Managemé€nt\aggequest.

D. Department of Gorrdgtion (DOC) shall control entrance of persons and vehicles related to State
of Delaware B - Division of Facilities Management's operations.
1.05 PERSONNEL@ ICATION AND BACKGROUND CHECK
A. Al conE orkers must obtain a security clearance/background check for the facility in which

worl e performed. The clearance request forms are specific for each DOC facility and will
be proWwgded as requested.

1.06 GENERAL REQUIRMENTS

A. When workers are finished for the day, all tools will be accounted for by the worker and the
escorting officer.

B. Workers once entering controlled areas are not permitted to wander from the work area. Should a
worker need to go to another area, he/she will be escorted by an officer.

C. Should work require more than one day to complete the job, permission to construct and use
temporary storage facilities is solely at the discretion of the prison authorities. The facility will not
accept responsibility for any loss or damage to materials left on site. All tools and equipment
should be removed daily.

D. ltis essential that construction operation and debris removal be conducted in a manner to assure
that materials which might be used as weapons do not fall into the hands of inmates.

SECURITY PROCEDURES Tetra Tech
013553-1



HERRON DORMITORY & MAIN ADMINSTRATION BUILDING - PCCC 200-26912-15002
BUILDING BOILER & DHW GENERATION SYSTEM REPLACEMENT MC3806000005

STATE OF DELAWARE DIVISION OF FACILITIES MANAGEMENT

E.

F.

Anything of unusual nature such as loss of key, identification cards, tools, piping, etc., shall be
reported immediately to the escorting officer.

In the event that construction requires disruption of plumbing, electrical power, etc., the facility’s
Maintenance Superintendent must receive at least twenty four (24) hours advance notice in order
to preserve security and not to disrupt routine activities. When temporary shutdown of service is
unavoidable, the work shall be completed at night during a time when the institution's routine will
not be interfered with.

Workers shall be subjected to all rules and regulations. Contractors are expected to follow the
directive of any DOC uniformed personnel. Failure to comply with a directive will result in being
escorted out of the institution and being banned from entering the institution until the Security
Superintendent and/or the Warden has reviewed the case. 5

Contractors shall include, in their bid, a sufficient amount of time to enter a rt the facility in
a given day. as an example of past projects at a Department of Correcf 1§, it takes between
one half (1/2) hour to one (1) hour each to enter or leave the facility.

Normal work hours are from 7:00AM until 3:00PM Monday thru Fgay. §ontractor must be ready
to enter gate at 7:00AM with cleanup and tool inventory comp@ ready to exit facility by
2:45PM.

1.07 SPECIAL REQUIREMENTS

A.

F.

Materials shall be moved through the buildings using ertifed vehicles which shall be properly
controlled at all times to avoid damage to existinggfa oors, and ceiling surfaces, including
doors and door and/or window frames.

Water damage will not be tolerated and it is i%ent upon the contractor to take all steps
necessary to keep the existing premises dr imes.

All welding and cutting shall be perforgregd By qualified and certified welders. Certificates shall be
on file with the Construction Manafe @ to commencement of any welding.

Existing streets, pavements, law{is, cgrbs, and other finished surfaces disturbed or damaged by
excavation or other construction aetirties shall be repaired and restored to their original
conditions to the satisfacti the Owner, Construction Manager, and local authorities.

Open trenches must bgBaxgidgded. Nothing which can be used as a weapon or could conceal an
inmate can be used ricade. Contractors are directed to use plastic tape and the existing
trees, shrubbery, Q\c where available.

ea

No dumping wil b wed on the project site. Trash, debris, and waste must be removed from
the compourfd dRily and from the site as required or directed.

1.08 SITE SECU

A

The regulations must be observed by all persons having any association with the
constiyction of this project (employees, subcontractors, workmen, service men, manufacturer's
representative, etc.)

1. Access to the DOC Facility will be through a Main (Visitor) Gate or a SallyPort, as directed
by the facility. Each contractor must have passed a security/background check. A state
issued photo ID will need to be furnished to the Security Officer before a Visitor Pass can be
issued to the contractor.

All contractors shall enter and leave as a group with an escort (Maintenance Personnel or
Corrections Officer.

2. Assigning Men to the Site
a. each trade subcontractor shall notify the Maintenance Superintendent twenty four (24)
hours in advance, but not later than 12:00 noon, on the previous work day before
sending men to the project site, so an officer can be assigned to accompany all his
personnel.

SECURITY PROCEDURES Tetra Tech
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3. Tools and Materials
a. Notool or materials shall be left unguarded at any time, and they shall be removed from
the working areas at the end of each working day or at anytime the workmen or
assigned officer leave the area.

4. Prison Records
a. Where workmen or representative visiting the institution has a prison record, the trade
subcontractor shall be responsible for obtaining the particulars concerning his record,
and notifying the institution at least twenty four (24) hours in advance of his visit. The
institution will then notify the trade subcontractor and give or deny permission for that
person to enter the institution. Any workmen denied entrance to the institution must be
replaced by the trade subcontractor or subcontractor at no additional cost.

5. Workmen Lunch Area/Searches
a. Workmen will be expected to stay in their respective working
period, unless leaving the grounds is permitted by the DO
b. Itis expected that once workers enter the facility, they wi
the end of their shift.

c. All workmen will be expected to submit to search of@elves, their tool boxes, lunch
containers, and/or their vehicles at any time, if@ is deemed necessary.

6. Prohibited Items
a. The following items are prohibited from b ght onto the prison grounds and
construction site:

1) Any intoxicating beverage.

2)  Any narcotic, hypnotic, barbi
or prescription drug exce
physician.

3) Any firearm or instru

uring their lunch

7ithin the facility until

,Mallucinogenic drug, central nervous stimulant
orized or approved by an institution affiliated

stomarily used or designed to be used as a
dangerous weap xplosive device, except as authorized by the institution
and/or Departme ministration.

4) Anyinstru that may be used as an aid in attempting an escape.
5 e, syringe or article, instrument or substance specifically

Hypodermi
prohibi e institution administration except as authorized.
7. Working Dre Gedforkmen

a.  Workgen¥ill maintain proper attire while working at the institution.
1) hort pants, open toed shoes, or bare chest are not permitted.

8. ltis f6roNdeh to aid or abet the escape of any inmate, or to advise, connive or assist in any
e % r to conceal any inmate after escape, or withhold information pertaining thereto.
ioMtion of this prohibition can result in prosecution and the law provides for punishment of
and imprisonment.

9. ltislikewise strictly forbidden to bring into or take out of the prison either for pay, or for favor,
for any inmate, any article without the proper authorization from the Maintenance
Superintendent.

10. You are not authorized to roam at will throughout the prison. You will restrict yourself to

going directly to those places where your work is conducted and remaining away from areas
where you have no business.

11. Stopping to socialize, exchange pleasantries, or conduct business with inmates in traffic
areas (hallways, center areas, etc.) is prohibited. Also no affectionate or intimate behavior
between official visitors and inmates is permitted.

12. Your automobile is to parked in a location designated by the facility’s Maintenance
Superintendent or Security. Parked vehicles must always have the ignition locked and if the

SECURITY PROCEDURES Tetra Tech
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interior of the car contains packages, clothing, or any other removable articles, the doors
must be locked as well.

13. No photographs may be taken without proper authorization. No public news releases may
be given without similar authorization.

14. You are not authorized to escort any person, not previously approved, onto the prison
grounds or into the prison.

15. The offering and/or giving of any tips, gratuities, fees, etc. to any inmate and/or prison
personnel is strictly prohibited.

16. The use of indecent, abusive or profane language is forbidden anywhere on the prison
property.

17. Civilian or other clothing should not be left carelessly in places where i@e acquired and

worn by inmates.
@ e should be an

at you communicate this

18. In the event an acquaintance, friend, or relative of contractor's §
inmate of the institution at which you are working, it is advisgifle
confidentially to the Maintenance Superintendent.

19. Tool and Equipment Safety

a. Flammable Liquids: Maintain flammable liquid {e.g"
containers at all times, in compliance with G,

b. Tools: Maintain tools and related equipm sprinkler heads, hydrants, wires,
cables, ducts, manholes, posts, poles, alarm boxes, etc.) at all times.

c. Powder Actuated Tools: Comply wi wn¥y's Manual, and Maintenance
Superintendent directions for co %owder used and storage.

e

d. Tool boxes shall be kept locke S.

oline, fuels, etc. ) in secure

be limited.
b. The Maintenance Sup dent will assign areas within the prison site for parking.

Sufficient space %ﬁrprovided to park privately owned vehicles operated by

construction pg nelron site.

c. Vehicle insp‘s ay be conducted at the discretion of the Maintenance
Superintgfidentier the duration of the Contract.

d. Vehicles'Nfould be kept clean. Trash within the vehicle increases the amount of time it
takeg the glards to inspect vehicle.

e. Dg noNeave keys in vehicles whether locked or unlocked.

20. Construction Personnel Vehicle /72
a. Parking spaces for priva::l @ ed vehicles operated by construction personnel may

21. C @ rs shall not bring glass containers into the facility.

22. se of cellular phones, pages, and other electronic communication devices will not be
mitted unless specific approval is granted by the Security Superintendent.

1.09 FIRE PROTECTION

A. Protect and maintain fire department facilities (e.g., sprinkler heads, hydrants, wire, cables,
ducts, manholes, posts, poles, signals, alarm boxes, etc.) at all times.

B. Maintain unobstructed access to the following at all times: Fire hydrants, and fire alarm boxes.

C. Immediately notify the Fire Department in the event of accidental damage to fire department
facilities.

D. Immediately restore damage facilities to original conditional at no increase to the Contract Sum.
1.10 RESPONSIBLITY FOR DAMAGE AND CARE OF STATE PROPERTY

A. The contractor in the performance of this Contract will be held financially responsible for any
damage to the grounds, buildings, or equipment caused by them, their subcontractors or
employees, or other persons engaged in the performance of the Contract.

SECURITY PROCEDURES Tetra Tech
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B. Every reasonable effort shall be made by workmen to proceed with the work as described in
these specifications in a manner of the highest level of workmanship in the trade. The successful
bidder for this work shall be responsible for all damage to other work caused by his workmen or
through the neglect of his workmen on the site.

C. Workmen like care shall be expected at all times in performing the work. It shall be the
responsibility of the successful bidder to repair or replace all damaged property, the damage for
which they or anyone working under his direction is responsible.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
PART 4 DAILY CONTRACTOR TOOL AND EQUIPMENT INVENTORY

4.01 THE CONTRACTOR TOOL/EQUIPMENT FORM SHALL BE COMPLETED GNED BY ALL
CONTRACTOR PERSONNEL PRIOR TO ENTERING A DOC FACILITY. OWING
REQUIREMENTS APPLY:

A. An original signed and dated tool/equipment form shall be prepa&e ay.

B. This form shall serve as an inventory of all work and personal ipMent carried into a
Department of Correction facility and will serve to ensure t@ventorled equipment is
removed from the facility at the end of the work day.

C. Each piece of work and personal equipment noted shall be described in sufficient
detail so that it can easily be identified and match ventory by a Department of
Correction staff.

t

D. Department of Correction strongly recomme hen work/personal equipment is to be
carried into a Department of Correction faci repetltlve basis, the equipment be marked
with a unique identifier (e.g. personnel in number) so that it can be matched to the same

unique identifier noted on the tool/eq‘ form.

E. Prior to entering and exiting sec of a Department of Correction facility, the daily
tool/equipment inventory shall béyrevi®#wed and signed by the escorting officer.

F. If, prior to exiting a secure a, the preparer of this form determines that he or she cannot
account for each piece of € nt, then he or she shall immediately notify the escorting officer.

ea, a Department of Correction staff cannot identify each tool or
ncile it to the items inventoried on this form, then the Department of
old the group of contractor employees in the secure area until the

d.

discrepancy @Iv
H. The foIIost tools and equipment is representative of the items inventoried on the form. Al

e€0
Correction staff,wil

tools apd€ ment being brought into the institution will be inventoried. Every job box will have
an gVentory of all tool boxes and equipment stored in that box. The box must be lockable
and réxgained locked when not in use. There are no exceptions to this rule. List all tools for
example hand tools (ex. hammers, pliers, wrenches, and screwdrivers), electrical tools (ex.
measuring equipment, splicing equipment), power tools (ex. drills, saws, demolition equipment)
and supplies (saw blades, drill bits, fasteners). List all other equipment (ex. Two-way radios,
writing pads, pens, pencils, etc.). However, the list may be expanded to cover equipment specific
to a scope of work or project.

I. Items not permitted include, but are not limited to: firearms, medicines, pocket knives, leather
man tools, tobacco, matches, lighters, gum, beer, alcohol of any kind, glass bottles or containers,
aluminum cans, metal knives, spoons or forks, music radios, i-Pods, newspapers, fliers, or
magazines.

J. Laptop computers, cameras, cell phones, and pagers are restricted items and their use can only
be approved in writing, in advance by the Warden or his designee. Failure to declare an item at
the sally port will result in that item being confiscated.

SECURITY PROCEDURES Tetra Tech
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STATE OF DELAWARE

Contractor Name:
TOOL AND EQUIPMENT INVENTORY

200-26912-15002
MC3806000005

DIVISION OF FACILITIES MANAGEMENT

Signature & Date:

LIN [ouT
DATE DATE
CONTRACTOR CONTRACTOR
NAME AND NAME AND
SIGNATURE SIGNATURE R
STAFF SIGNATURE STAFF SIGNATURE
TIME IN TIME OUT
ITEM SIZE, TYPE, QUANTITY UNIQUE PVERIFY (CHECK)
DESCRIPTION | COLOR OR IDENTIF!
OTHER
IDENTIFYING
INFORMATION \\
&s‘
7
(>
7~ \J
N
P
~ET
<
ITEM ZE, TYPE, QUANTITY UNIQUE VERIFY (CHECK)
DESCRIPTIO COLOR OR IDENTIFIER
OTHER
IDENTIFYING
INFORMATION
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END OF SECTION 0185 53 &\O
\50
Q.
A

&
O
O

Q&
©)

<

%O

SECURITY PROCEDURES Tetra Tech
01 3553-7
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SECTION 01 40 00 — QUALITY REQUIREMENTS

PART 1 - GENERAL
11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes administrative and procedural requirements for q@isurance and

quality control.

B.  Testing and inspecting services are required to verify complla &reqwrements specified or
indicated. These services do not relieve the Contractor of rgsgonsipility for compliance with the
Contract Document requirements. 6

1. Specific quality-control requirements for in nstruction activities are specified
in the Sections that specify those activitie trements in those Sections may also
cover production of standard products

2. Specified tests, inspections, and relat s do not limit the Contractor’s quality-
control procedures that facilitate c%ce with the Contract Document requirements.

3. Requirements for the Contract@ vide quality-control services required by the
Architect, Owner, or autho@ ng jurisdiction are not limited by provisions of this
Section.

1.3 DEFINITIONS Q~

A.  Quality-Assurance $er Activities, actions, and procedures performed before and during
execution of the to guard against defects and deficiencies and ensure that proposed
construction plieSwith requirements.

B. Quality—(@! Services: Tests, inspections, procedures, and related actions during and after
executi e Work to evaluate that completed construction comply with requirements.
Servi not include contract enforcement activities performed by the Architect.

C.  Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing
laboratory shall mean the same as testing agency.

14 SUBMITTALS
A.  Qualification Data: For testing agencies specified in “Quality Assurance” Article to
demonstrate their capabilities and experience. Include proof of qualifications in the form of a
recent report on the inspection of the testing agency by a recognized authority.
B.  Reports: Prepare and submit certified written reports that include the following:
1. Date of issue.

QUALITY REQUIREMENTS Tetra Tech
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Project title and number.

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.
Ambient conditions at time of sample taking and testing and inspecting.
Comments or professional opinion on whether tested or inspected Work complies with
the Contract Document requirements.

Name and signature of laboratory inspector.

PP OOO~NO 0Tk, WN

el
w o

licenses, certifications, inspection reports, releases, jurisdictional s notices, receipts
for fee payments, judgments, correspondence, records, and simil ents, established for
compliance with standards and regulations bearing on performéiice oMthe Work.

Recommendations on retesting and reinspecting. s
C. Permits, Licenses, and Certificates: For the Owner’s records, subrni permits,
C ;

15 QUALITY ASSURANCE

A.  Fabricator Qualifications: A firm experienced in
for this Project and with a record of successful i
production capacity to produce required units

@mproducts similar to those indicated
icé performance, as well as sufficient

B.  Factory-Authorized Service Representati lifications: An authorized representative of
manufacturer who is trained and app manufacturer to inspect installation of
manufacturer’s products that are gfffil material, design, and extent to those indicated for
this Project. c)

C. Installer Qualifications: A individual experienced in installing, erecting, or assembling
work similar in materi % idn, and extent to that indicated for this Project, whose work has
resulted in construq uii a record of successful in-service performance.

ifi

D. Manufacturer/% tions: A firm experienced in manufacturing products or systems similar
to those ingdegteNfor this Project and with a record of successful in-service performance.

—

ngineer Qualifications: A professional engineer who is legally qualified to

in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those performed
for installations of the system, assembly, or product that are similar to those indicated for this
Project in material, design, and extent.

F. Testing Agency Qualifications: An agency with the experience and capability to conduct
testing and inspecting indicated, as documented by ASTM E 548, and that specializes in types
of tests and inspections to be performed.

G.  Preconstruction Testing: Testing agency shall perform preconstruction testing for compliance
with specified requirements for performance and test methods.

1. Contractor responsibilities include the following:

QUALITY REQUIREMENTS Tetra Tech
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a. Provide test specimens and assemblies representative of proposed materials and
construction. Provide sizes and configurations of assemblies to adequately
demonstrate capability of product to comply with performance requirements.

b. Submit specimens in a timely manner with sufficient time for testing and analyzing
results to prevent delaying the Work.

2. Testing Agency Responsibilities: Submit a certified written report of each test,
inspection, and similar quality-assurance service to the Architect, with copy to the
Contractor. Interpret tests and inspections and state in each report whether tested and
inspected work complies with or deviates from the Contract Documents.

1.6 QUALITY CONTROL

A.  Owner Responsibilities: Where quality-control services are indicated as th%zr’s
responsibility, the Owner will engage a qualified testing agency to perf e services.

1. The Owner will furnish the Contractor with names, addreszg telephone numbers of
testing agencies engaged and a description of the types @tl and inspecting they are

engaged to perform.
2. Payment for these services will be made by the Owger:
3. Costs for retesting and reinspecting constructi atweplaces or is necessitated by work

that failed to comply with the Contract Doc s Will be charged to the Contractor, and
the Contract Sum will be adjusted by ChafgenQrder

specified and required by authorities hz! diction.
1. Where services are indicatgd®as ontractor’s responsibility, engage a qualified testing

agency to perform these q@control services.
2. Notify testing agenci%t least 7 days in advance of time when Work that requires testing

B.  Contractor Responsibilities: Unless otherw%i ated, provide quality-control services

or inspecting will be ed.
3. Where quality-c rvices are indicated as the Contractor’s responsibility, submit a
certified wri t, in duplicate, of each quality-control service.
4, Testing and Mgpecting requested by the Contractor and not required by the Contract
Docungfts are Contractor’s responsibility.
5. Subpei itional copies of each written report directly to authorities having jurisdiction,
ht@y so direct.

C.  Manulsgturer’s Field Services: Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation, including
service connections. Report results in writing.

D. Retesting/Reinspecting: Regardless of whether original tests or inspections were the
Contractor’s responsibility, provide quality-control services, including retesting and
reinspecting, for construction that revised or replaced Work that failed to comply with
requirements established by the Contract Documents.

E.  Testing Agency Responsibilities: Cooperate with the Architect and the Contractor in
performance of duties. Provide qualified personnel to perform required tests and inspections.

1. Notify the Architect and the Contractor promptly of irregularities or deficiencies
observed in the Work during performance of its services.

QUALITY REQUIREMENTS Tetra Tech
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2. Interpret tests and inspections and state in each report whether tested and inspected work
complies with or deviates from requirements.

3. Submit a certified written report, in duplicate, of each test, inspection, and similar
guality-control service through the Contractor.

4, Do not release, revoke, alter, or increase requirements of the Contract Documents or
approve or accept any portion of the Work.

5. Do not perform any duties of the Contractor.

F. Associated Services: Cooperate with agencies performing required tests, inspections, and
similar quality-control services, and provide reasonable auxiliary services as requested. Notify

agency sufficiently in advance of operations to permit assignment of personnel. Provide the
following:

1. Access to the Work. $
2. Incidental labor and facilities necessary to facilitate tests and i |ns

3. Adequate quantities of representative samples of materials t testlng and
inspecting. Assist agency in obtaining samples.
Facilities for storage and field-curing of test samples.

4.
5. Delivery of samples to testing agencies.
6. Preliminary design mix proposed for use for mate@es that require control by testing

agency.
7. Security and protection for samples and for &d inspecting equipment at Project
site.

and quality-control services with am delay and to avoid necessity of removing and

G.  Coordination: Coordinate sequence of actl$ accommodate required quality-assurance
replacing construction to accommoda ifg and inspecting.

1. Schedule times for tests, ir@ons, obtaining samples, and similar activities.

PART 2 - PRODUCTS (NO'[&@
PART 3 - EXECUTIO&

3.1 REPAIE PROTECTION
A.  General On completion of testing, inspecting, sample taking, and similar services, repair
damaged construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other Sections
of these Specifications. Restore patched areas and extend restoration into adjoining areas
in a manner that eliminates evidence of patching.

B.  Protect construction exposed by or for quality-control service activities.
C.  Repair and protection are the Contractor’s responsibility, regardless of the assignment of

responsibility for quality-control services.

END OF SECTION 01 40 00
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes requirements for temporary facilities and controls, incluging temporary
utilities, support facilities, and security and protection facilities.

B.  Temporary utilities include, but are not limited to, the following: \O
1. Sanitary facilities, including toilets, wash facilities, and @-water facilities.

2. Ventilation.
3. Electric power service.

C.  Support facilities include, but are not limited to, th Q\n’mg:
Field offices.

Lifts and hoists.

Temporary stairs. e

Construction aids and miscella@ rvices and facilities.

D.  Security and protection facilities @e, but are not limited to, the following:

PoONDE

1. Pest control.
2. Barricades, WW@ s, and lights.
E. Related Sectionsi@e e following:

1. Divisi6n & Section “Submittal Procedures” for procedures for submitting copies of
im tation and termination schedule and utility reports.

13 USE&GES

A.  Temporary water and electric will be provided by the Owner.
14 QUALITY ASSURANCE

A.  Standards: Comply with ANSI A10.6, NECA’s “Temporary Electrical Facilities,” and
NFPA 241.

1. Trade Jurisdictions: Assigned responsibilities for installation and operation of temporary
utilities are not intended to interfere with trade regulations and union jurisdictions.

2. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for
temporary electric service. Install service to comply with NFPA 70.

TEMPORARY FACILITIES AND CONTROLS Tetra Tech
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B.  Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

15 PROJECT CONDITIONS

A.  Conditions of Use: The following conditions apply to use of temporary services and facilities
by all parties engaged in the Work:

1. Keep temporary services and facilities clean and neat.
2. Relocate temporary services and facilities as required by progress of the Work.

PART 2 - PRODUCTS
2.1 MATERIALS s
A.  General: Provide new materials. Undamaged, previously used Mg In serviceable
condition may be used if approved by the Architect. Provide @i suitable for use

intended.
2.2 EQUIPMENT 20
A.  General: Provide equipment suitable for use intef&

B.  Fire Extinguishers: Hand carried, portable, d. Provide class and extinguishing agent as
indicated or a combination of extinguish FPA-recommended classes for exposures.

1. Comply with NFPA 10 an 41 for classification, extinguishing agent, and size
required by location and clgss of fire exposure.

C.  Self-Contained Toilet Uni ingle-occupant units of chemical, aerated recirculation or
combustion type; vent enclosed with a glass-fiber-reinforced polyester shell or similar
nonabsorbent materjal.

D.  Electrical Ou&%perly configured, NEMA-polarized outlets to prevent insertion of 110- to

120-V plugs Int&igher-voltage outlets; equipped with ground-fault circuit interrupters, reset
button, at light.

E. Powﬁibution System Circuits: Where permitted and overhead and exposed for
surveilldnce, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits may be
nonmetallic sheathed cable.

PART 3 - EXECUTION
3.1 INSTALLATION, GENERAL

A.  Locate facilities where they will serve the Project adequately and result in minimum
interference with performance of the Work. Relocate and modify facilities as required.

B.  Provide each facility ready for use when needed to avoid delay. Maintain and modify as
required. Do not remove until facilities are no longer needed or are replaced by authorized use
of completed permanent facilities.

TEMPORARY FACILITIES AND CONTROLS Tetra Tech
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3.2 TEMPORARY UTILITY INSTALLATION

A.  Water Service: Use of the Owner’s existing water service facilities will be permitted, as long as
facilities are cleaned and maintained in a condition acceptable to the Owner. At Substantial
Completion, restore these facilities to condition existing before initial use.

1. Provide rubber hoses as necessary to serve the Project site.

2. Where installations below an outlet might be damaged by spillage or leakage, provide a
drip pan of suitable size to minimize water damage. Drain accumulated water promptly
from pans.

B.  Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking-water fixtures.
Comply with regulations and health codes for type, number, location, operatidg, and
maintenance of fixtures and facilities.

disposable materials for each facility. Maintain adequate rovide covered waste
containers for disposal of used material.

2. Toilets: Use of the Owner’s existing toilet facilities Q?be permitted, as long as
facilities are cleaned and maintained in a condltlo acc le to the Owner. At
Substantial Completion, restore these facilities on existing before initial use.

1. Disposable Supplies: Provide toilet tissue, paper towels, pap@@nd similar

C.  Electric Power Service: Use of the Owner’s exwﬂ tric power service will be permitted, as
long as equipment is maintained in a conditio ble to the Owner.

D.  Electric Distribution: Provide receptacle% adequate for connection of power tools and

equipment. O

1. Provide waterproof conne@ connect separate lengths of electrical power cords if
single lengths will ngjssgach dfeas where construction activities are in progress. Do not
exceed safe length- atio.

waste from construdOn operations. Containerize and clearly label hazardous, dangerous, or

E.  Waste Disposal F?% rovide waste-collection containers in sizes adequate to handle
unsanitary wagfe matetials separately from other waste.

1. If rg pd by authorities having jurisdiction, provide separate containers, clearly labeled,

type of waste material to be deposited.
3.3 OPERATYION, TERMINATION, AND REMOVAL

A.  Termination and Removal: Remove each temporary facility when need for its service has
ended, when it has been replaced by authorized use of a permanent facility, or no later than
Substantial Completion. Complete or, if necessary, restore permanent construction that may
have been delayed because of interference with temporary facility. Repair damaged Work,
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are the property of the
Contractor. The Owner reserves right to take possession of the Project identification
signs.

TEMPORARY FACILITIES AND CONTROLS Tetra Tech
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2. At Substantial Completion, clean and renovate permanent facilities used during

construction period. Comply with final cleaning requirements in Division 1 Section
“Closeout Procedures.”

END OF SECTION 01 50 00
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SECTION 01 7329 — CUTTING AND PATCHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY Os
A.  This Section includes procedural requirements for cutting and patgdin
1. All cutting and patching shall be the responsibility@\e Prime Contractor unless
arranged otherwise.
B.  Related Sections include the following: Q~
1. Divisions 02 through 26 Sections for ﬁequirements and limitations applicable to
cutting and patching individual parts e yWork.
1.3 DEFINITIONS O
A.  Cutting: Removal of in-pla cc@ction necessary to permit installation or performance of
other Work. Q‘
B.  Patching: Fitting ir work required to restore surfaces to original conditions after
installation of otheé%r.
1.4 QUALIT@SS(ANCE
A. Stru%lements: Do not cut and patch structural elements in a manner that could change
their lodd-carrying capacity or load-deflection ratio.
Operational Elements: Do not cut and patch operating elements and related components in a
manner that results in reducing their capacity to perform as intended or that result in increased
maintenance or decreased operational life or safety. Operating elements include the following:
1. Fire-suppression systems.
2. Mechanical systems piping and ducts.
3. Control systems.
4. Communication systems.
5. Electrical wiring systems.
CUTTING AND PATCHING Tetra Tech
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B.  Visual Requirements: Do not cut and patch construction in a manner that results in visual
evidence of cutting and patching. Do not cut and patch construction exposed on the exterior or
in occupied spaces in a manner that would, in Architect's opinion, reduce the building's
aesthetic qualities. Remove and replace construction that has been cut and patched in a visually
unsatisfactory manner.

C.  Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved
in cutting and patching, including mechanical, plumbing, and electrical trades. Review areas of
potential interference and conflict. Coordinate procedures and resolve potential conflicts before
proceeding.

PART 2 - PRODUCTS E

2.1 MATERIALS \
A.  General: Comply with requirements specified in other Sectioq)&
S

B. In-Place Materials: Use materials identical to in-placegma . For exposed surfaces, use
materials that visually match in-place adjacent surfam% ullest extent possible.
beéduse

1. If identical materials are unavailable or ca& d, use materials that, when installed,
will match the visual and functional pe@an e of in-place materials.

PART 3 - EXECUTION Os
3.1 EXAMINATION C)

A.  Examine surfaces to b patched and conditions under which cutting and patching are to
be performed.

'iIityQBefore patching, verify compatibility with and suitability of substrates,
pompatibility with in-place finishes or primers.
with installation only after unsafe or unsatisfactory conditions have been

1.

2.

3.2 PREPARATION
A.  Temporary Support: Provide temporary support of Work to be cut.
B.  Protection: Protect in-place construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of Project that might be

exposed during cutting and patching operations.

C.  Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage
to adjoining areas.

CUTTING AND PATCHING Tetra Tech
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D.  Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems
are required to be removed, relocated, or abandoned, bypass such services/systems before
cutting to prevent interruption to occupied areas.

3.3 PERFORMANCE

A.  General: Employ skilled workers to perform cutting and patching. Proceed with cutting and
patching at the earliest feasible time, and complete without delay.

1. Cut in-place construction to provide for installation of other components or performance
of other construction, and subsequently patch as required to restore surfaces to their

original condition. s}
B.  Cutting: Cut in-place construction by sawing, drilling, breaking, chip' ding, and similar
operations, including excavation, using methods least likely to e _glements retained or
adjoining construction. If possible, review proposed proceduresgfith Gsiginal Installer; comply

with original Installer's written recommendations.
1. In general, use hand or small power tools degign or sawing and grinding, not

hammering and chopping. Cut holes and mall as possible, neatly to size
required, and with minimum disturbance tent surfaces. Temporarily cover
openings when not in use. &

S

Finished Surfaces: Cut or drill from th% d or finished side into concealed surfaces.
Mg machine, such as an abrasive saw or a

N

3 Concrete or Masonry: Cut usin
diamond-core drill.

4. Mechanical and Electrical Ser ut off pipe or conduit in walls or partitions to be
removed. Cap, valve, or »agd/seal remaining portion of pipe or conduit to prevent
entrance of moisture or othigr fg¥eign matter after cutting.

5. Proceed with patchiQE construction operations requiring cutting are complete.
y

C.  Patching: Patch constr,
following performafic
possible.  Provide

filling, repairing, refinishing, closing up, and similar operations
ther Work. Patch with durable seams that are as invisible as
aterials and comply with installation requirements specified in other

Sections.

1. I sn: Where feasible, test and inspect patched areas after completion to
OmStrate integrity of installation.

2. posed Finishes: Restore exposed finishes of patched areas and extend finish

restoration into retained adjoining construction in a manner that will eliminate evidence
of patching and refinishing.

a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.
b. Restore damaged pipe covering to its original condition.

3. Floors and Walls: Where walls or partitions that are removed extend one finished area
into another, patch and repair floor and wall surfaces in the new space. Provide an even
surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall
coverings and replace with new materials, if necessary, to achieve uniform color and
appearance.

CUTTING AND PATCHING Tetra Tech
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a. Where patching occurs in a painted surface, apply primer and intermediate paint
coats over the patch and apply final paint coat over entire unbroken surface
containing the patch. Provide additional coats until patch blends with adjacent
surfaces.

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane
surface of uniform appearance.

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight condition.

D. Cleaning: Clean areas and spaces where cutting and patching are performed. Completely
remove paint, mortar, oils, putty, and similar materials.

END OF SECTION 01 73 29 %
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SECTION 01 7419 - CONSTRUCTION WASTE MANAGEMENT

PART 1 - GENERAL
11 SUMMARY

A. Section includes: Administrative and procedural requirements for construction waste
management activities.

1.2 DEFINITIONS

A. Construction, Demolition, and Land clearing (CDL) Waste: Includes %hazardous solid
wastes resulting from construction, remodeling, alterations, repair d and land clearing.
Includes material that is recycled, reused, salvaged or dlsposed as hge

B. Salvage: Recovery of materials for on-site reuse, sale or donqg third party.
t

C. Reuse: Making use of a material without altering its erials can be reused on-site or
reused on other projects off-site. Examples inc re not limited to the following:
Crushing or grinding of concrete for use as Q&materlal Chipping of land clearing
debris for use as mulch.

D. Recycling: The process of sorting, cleanin ng, and reconstituting materials for the purpose
of using the material in the manufactur w product.

E. Source-Separated CDL Recyclipg: process of separating recyclable materials in separate
containers as they are gene@ on the job-site. The separated materials are hauled

fer station.

directly to a recycling facil
F. Co-mingled CDL R! : The process of collecting mixed recyclable materials in one

container on-site. Jhg tainer is taken to a material recovery facility where materials are
separated for recy§listg

G. Approved Ré&ling Facility: Any of the following:

1. A that can legally accept CDL waste materials for the purpose of processing the
jals into an altered form for the manufacture of a new product.
2. erial Recovery Facility: A general term used to describe a waste-sorting facility.

Mechanical, hand-separation, or a combination of both procedures, are used to recover
recyclable materials.

1.3 SUBMITTALS

A. Contractor shall develop a Waste Management Plan: Submit 3 copies of plan within 14 days of
date established for the Notice to Proceed.

B. Contractor shall provide Waste Management Report: Concurrent with each Application for
Payment, submit 3 copies of report.

14 PERFORMANCE REQUIREMENTS

CONSTRUCTION WASTE MANAGEMENT Tetra Tech
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A. General: Divert a minimum of 75% CDL waste, by weight, from the landfill by one, or a
combination of the following activities:

Salvage.

Reuse.

Source-Separated CDL Recycling.
Co-mingled CDL Recycling.

Mo P

B. CDL waste materials that can be salvaged, reused or recycled include, but are not limited to, the
following:

Acoustical ceiling tiles.
Asphalt.
Asphalt shingles. O

Cardboard packaging.

Carpet and carpet pad. &\

Concrete.

Drywall. < ,
Fluorescent lights and ballasts. 0
Land clearing debris (vegetation, stumpage, dirt

©WoNooakrwdE

10. Metals.

11. Paint (through hazardous waste outlets). &
12. Wood.

13. Plastic film (sheeting, shrink wrap, pa @
14. Window glass. é

15. Wood.

16. Field office waste, including aff

pAper, aluminum cans, glass, plastic, and office cardboard.
15 QUALITY ASSURANCE

A. Waste Management inator Qualifications:  Experienced firm, with a record of
successful waste gment coordination of projects with similar requirements, that
employs a LEER gccfedited Professional, certified by the USGBC as waste management
coordinator

B. Refriger@%very Technician Qualifications: Certified by EPA-approved certification

prograsQ’

C. Regu%ry Requirements: Conduct construction waste management activities in accordance
with hauling and disposal regulations of all authorities having jurisdiction and all other
applicable laws and ordinances.

D. Preconstruction Conference: Schedule and conduct meeting at Project site prior to construction
activities.

1. Attendees: Inform the following individuals, whose presence is required, of date and time

of meeting.
a. Owner.
b. Architect.

¢. Contractor's superintendent.

CONSTRUCTION WASTE MANAGEMENT Tetra Tech
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d. Major subcontractors.
e. Waste Management Coordinator.
f.  Other concerned parties.

2. Agenda Items: Review methods and procedures related to waste management including, but
not limited to, the following:

a. Review and discuss waste management plan including responsibilities of Waste
Management Coordinator.

b. Review requirements for documenting quantities of each type of waste and its
disposition.

c. Review and finalize procedures for materials separation and verify availability of
containers and bins needed to avoid delays.

d. Review procedures for periodic waste collection and transportation%Q recycling and
disposal facilities.

e. Review waste management requirements for each trade. O

3. Minutes: Record discussion. Distribute meeting minutes to artieipants.
Note: If there is a Project Architect, they will perform thi€Tole.

1.6 WASTE MANAGEMENT PLAN - Contractor shall d@ and document the following:

A. Develop a plan to meet the requirements list QM section at a minimum. Plan shall
consist of waste identification, waste reducti lait and cost/revenue analysis. Distinguish
between demolition and construction waglegsndicate quantities by weight throughout the
plan.

B. Indicate anticipated types and qua m f demolition, site-cleaning and construction waste
generated by the project. List aI pions made for the quantities estimates.

C. List each type of waste andayhe it will be salvaged, recycled, or disposed of in a landfill.
The plan should include 6 pwing information:

1. Types and e i quantities, by weight, of CDL waste expected to be generated
during demolgign amd construction.

2. Proposed pmetiQds for CDL waste salvage, reuse, recycling and disposal during
demolit&cluding, but not limited to, one or more of the following:

a. @cting with a deconstruction specialist to salvage materials generated,
ective salvage as part of demolition contractor’s work,
¢\ Reuse of materials on-site or sale or donation to a third party.

3. Proposed methods for salvage, reuse, recycling and disposal during construction including,
but not limited to, one or more of the following:

a. Requiring subcontractors to take their CDL waste to a recycling facility;

b. Contracting with a recycling hauler to haul recyclable CDL waste to an approved
recycling or material recovery facility;

c. Processing and reusing materials on-site;

d. Self-hauling to a recycling or material recovery facility.

4. Name of recycling or material recovery facility receiving the CDL wastes.

CONSTRUCTION WASTE MANAGEMENT Tetra Tech
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5. Handling and Transportation Procedures: Include method that will be used for separating
recyclable waste including sizes of containers, container labeling, and designated
location on project site where materials separation will be located.

D. Cost/Revenue Analysis: Indicate total cost of waste disposal as if there was no waste
management plan and net additional cost or net savings resulting from implementing waste
management plan. Include the following:

1. Total quantity of waste.

2. Estimated cost of disposal (cost per unit). Include hauling and tipping fees and cost of
collection containers for each type of waste.

3. Total cost of disposal (with no waste management).

4. Revenue from salvaged materials.

5. Revenue from recycled materials. %

6. Savings in hauling and tipping fees by donating materials. O

7. Savings in hauling and tipping fees that are avoided.

8. Handling and transportation costs. Including cost of colled&c tainers for each type of
waste.

9. Net additional cost or net savings from waste managergent plan.

PART 2 - PRODUCTS (Not Used) Q‘
PART 3 - EXECUTION &
31  CONSTRUCTION WASTE MANAGEMENT® RAL

A. Provide containers for CDL waste 0 be recycled clearly labeled as such with a list of
acceptable and unacceptable m 2 e list of acceptable materials must be the same as the
materials recycled at the receivi terial recovery facility or recycling processor.

B. The collection container%ecyclable CDL waste must contain no more than 10% non-

recyclable material bg
C. Provide container% waste that is disposed in a landfill clearly labeled as such.

D. Use detailed&rial estimates to reduce risk of unplanned and potentially wasteful cuts.

E. To th t extent possible, include in material purchasing agreements a waste reduction
pm%equesting that materials and equipment be delivered in packaging made of recyclable
matersl, that they reduce the amount of packaging, that packaging be taken back for reuse or

recycling, and to take back all unused product. Insure that subcontractors require the same
provisions in their purchase agreements.

F. Conduct regular visual inspections of dumpsters and recycling bins to remove contaminants.
3.2 SOURCE SEPARATION

A. General: Contractor shall separate recyclable materials from CDL waste to the maximum
extent possible.

B. Separate recyclable materials by type.

CONSTRUCTION WASTE MANAGEMENT Tetra Tech
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1. Provide containers, clearly labeled, by type of separated materials or provide other
storage method for managing recyclable materials until they are removed from Project
site.

2. Stockpile processed materials on-site without intermixing with other materials. Place,
grade, and shape stockpiles to drain surface water and to minimize pest attraction. Cover to
prevent windblown dust.

3. Stockpile materials away from demolition area. Do not store within drip line of remaining
trees.

4. Store components off the ground and protect from weather.

3.3 CO-MINGLED RECYCLING

A. General: Do not put CDL waste that will be disposed in a landfill into a co-nfggled CDL waste
recycling container.

3.4 REMOVAL OF CONSTRUCTION WASTE MATERIALS
&o not allow CDL waste to

A. Remove CDL waste materials from project site on a regular
accumulate on-site.

B. Transport CDL waste materials off Owner's proper@lly dispose of them.

C. Burning of CDL waste is not permitted.

END OF f®l 017419

Waste Management Progress Report Attachec)

<

%O
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WASTE MANAGEMENT PROGRESS REPORT

DISPOSED IN DIVERTED FROM LANDFILL
MUNICIPAL BY RECYCLING, SALVAGE OR
SOLID WASTE REUSE

LANDFILL

MATERIAL CATEGORY Recycled Salvaged Reused

Acoustical Ceiling Tiles

Asphalt

Asphalt Shingles

N
Cardboard Packaging \U )

Carpet and Carpet Pad &\

Concrete ) »

Drywall

Fluorescent Lights and
Ballasts

© @© N o g K w N

Land Clearing Debris
(vegetation, stumpage, dirt) Ve

12. Wood

>
10. Metals “j
11. Paint (through hazardous %
waste outlets) l \
Cy~

13. Plastic Film (sheeting, shrink

NS
wrap, packaging)
14, Window -Glass ,—\
15. Field Office Waste Q\J

(office paper, aluminum
cans,
glass, plastic, and

16. Other (insert deg€rip§on

17. Other (insert %&i&pﬁon)
Total (In Weight) (TOTAL OF ALL ABOVE VALUES - IN

WEIGHT)

Percentage of | (TOTAL WASTE DIVIDED
Waste Diverted | BY TOTAL DIVERTED)
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SECTION 01 77 00 — CLOSEOUT PROCEDURES

PART 1 - GENERAL
11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes administrative and procedural requirements for contractgloseout,
including, but not limited to, the following:

Project Record Documents.
Operation and maintenance manuals.

Inspection procedures. &\O
Warranties. 0( ’

Instruction of the Owner’s personnel.

Final cleaning. Q~
13 SUBSTANTIAL COMPLETION &

A.  Preliminary Procedures: Before requesting on for determining date of Substantial
Completion, complete the following. Li below that are incomplete in request.

ogakrwhE

1. Prepare a list of items to b r@d and corrected (punch list), the value of items on
the list, and reasons why t@rk is not complete.
n

2. Advise the Owner of pandi surance changeover requirements.
3. Submit specific W&!Q@yworkmanship bonds, maintenance service agreements, final

certifications, a r documents.

4. Obtain and s ases permitting the Owner unrestricted use of the Work and access
to services a&tilities. Include occupancy permits, operating certificates, and similar
release

amg submit Project Record Documents, operation and maintenance manuals,

pletion construction photographs, damage or settlement surveys, property

”and similar final record information.

er tools, spare parts, extra materials, and similar items to location designated by the
Owner. Label with manufacturer’s name and model number where applicable.

7. Make final changeover of permanent locks and deliver keys to the Owner. Advise the
Owner’s personnel of changeover in security provisions.

8. Complete startup testing of systems.

0. Submit test/adjust/balance records.

10. Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

11.  Advise the Owner of changeover in heat and other utilities.

12.  Submit changeover information related to the Owner’s occupancy, use, operation, and
maintenance.

13.  Complete final cleaning requirements, including touchup painting.

14.  Touch up and otherwise repair and restore marred exposed finishes to eliminate visual
defects.

CLOSEOUT PROCEDURES Tetra Tech
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B. Inspection: Submit a written request for inspection for Substantial Completion. On receipt of
request, the Architect/Engineer will either proceed with inspection or notify the Contractor of
unfulfilled requirements. The Architect/Engineer will prepare the Certificate of Substantial
Completion after inspection or will notify the Contractor of items, either on the Contractor’s list
or additional items identified by the Architect/Engineer that must be completed or corrected
before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final
Completion.

14 FINAL COMPLETION

A.  Preliminary Procedures: Before requesting final inspection for determi e of Final

Completion, complete the following: \

1. Submit a final Application for Payment according to Dj Section “Payment

Procedures.”
2. Submit certified copy of the Architect/Engineer’s gubsintial Completion inspection list
of items to be completed or corrected (punch ligf))e sed and dated by the

3. Submit evidence of final, continuing i e coverage complying with insurance
requirements.

4. Instruct the Owner’s personnel i ratton, adjustment, and maintenance of products,
equipment, and systems.

Architect/Engineer. The certified copy of t shall state that each item has been
completed or otherwise resolved for accegfansg.

B. Inspection: Submit a written rquﬁ)ar final inspection for acceptance. On receipt of request,
the Architect/Engineer will gfger proceed with inspection or notify the Contractor of unfulfilled
requirements. The Archj ineer will prepare a final Certificate for Payment after
inspection or will noti ntractor of construction that must be completed or corrected

ed.

before certificate \/Q
1. Reinswgc).n: equest reinspection when the Work identified in previous inspections as
inc eteNis completed or corrected.

15 LIS MPLETE ITEMS (PUNCH LIST)

A.  Preparation: Submit three copies of list. Include name and identification of each space and area
affected by construction operations for incomplete items and items needing correction
including, if necessary, areas disturbed by the Contractor that are outside the limits of
construction.

1. Organize list of spaces in sequential order.
2. Organize items applying to each space by major element, including categories for ceiling,
individual walls, floors, equipment, and building systems.

3. Include the following information at the top of each page:
a. Project name.
b. Date.
C. Name of Architect/Engineer.
CLOSEOUT PROCEDURES Tetra Tech
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d. Name of Contractor.
e. Page number.

1.6 PROJECT RECORD DOCUMENTS

A.  General: Do not use Project Record Documents for construction purposes. Protect Project
Record Documents from deterioration and loss. Provide access to Project Record Documents
for the Architect/Engineer’s reference during normal working hours.

B. Record Drawings:

1. Maintain and submit one set of blue- or black-line white prints of Contract Drawings and
Shop Drawings and submit digital scanned copies of all the Record D%gwings; format to
be .JPG or .TIF. %

2. The Contractor shall be responsible for updating the bid docume@ D drawings and
specifications) with the as-built changes. All changes shall b, and tagged as “as-
built” revisions. The drawings shall also have a new “as-t& e; format to be
AutoCadd 2006 to 2010 format.

Deliverables: Three (3) sets of bond prints, two f% :
I

w

4. Drawings that replace the original bid drawings shell b&cross referenced to the original
bid drawing files.
5. Mark Record Prints to show the actual ins't?{ ere installation varies from that
tl

shown originally. Require individual or WwITo obtained record data, whether

individual or entity is Installer, subcon@, or similar entity, to prepare the marked-up

Record Prints.

a. Give particular attentio mation on concealed elements that cannot be
readily identified angrTechueéd later.

b. Accurately record ir@ation in an understandable drawing technique.

C. Record data an as possible after obtaining it. Record and check the markup
before enclgsihng/COMcealed installations.

‘ DYawings or Shop Drawings, whichever is most capable of showing
actualgfhys conditions, completely and accurately. Where Shop Drawings are
how cross-reference on Contract Drawings.

marked

6. sets with, red-colored pencil. Use other colors to distinguish between

or different categories of the Work at the same location.

. portant additional information that was either shown schematically or omitted

om original Drawings.

8. Note Construction Change Directive numbers, Change Order numbers, alternate
numbers, and similar identification where applicable.

9. Identify and date each Record Drawing; include the designation “PROJECT RECORD
DRAWING” in a prominent location. Organize into manageable sets; bind each set with
durable paper cover sheets. Include identification on cover sheets.

C.  Record Specifications: Submit one copy of Project’s Specifications, including addenda and
contract modifications. Mark copy to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

CLOSEOUT PROCEDURES Tetra Tech
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2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.
3. Note related Change Orders, Record Drawings, and Product Data, where applicable.

D.  Record Product Data: Submit one copy of each Product Data submittal. Mark one set to
indicate the actual product installation where installation varies substantially from that indicated
in Product Data.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and changes in
manufacturer’s written instructions for installation.

3. Note related Change Orders, Record Drawings, and Record Specificati®gs, where
applicable. é

Specification Sections for miscellaneous record keeping and sub connection with actual

E. Miscellaneous Record Submittals: Assemble miscellaneous record @ by other
v&el
performance of the Work. Bind or file miscellaneous recordsCi)ide tify each, ready for

continued use and reference. 0
1.7 OPERATION AND MAINTENANCE MANUALS%~
A.  Assemble three complete sets of operation and nfaidMgnahce data indicating the operation and

maintenance of each system, subsystem, and f'equipment not part of a system. Include
operation and maintenance data required in Wdiaddual Specification Sections and as follows:

1. Operation Data: O

a. Emergency instruct@wd procedures.

b. System, subsy! , and equipment descriptions, including operating standards.

C. Operating pr@x, including startup, shutdown, seasonal, and weekend
operation

d. Descrigfi ontrols and sequence of operations.

e. Piping\lagrams.
2. Ma@}& Data:
a. anufacturer’s information, including list of spare parts.
Name, address, and telephone number of Installer or supplier.
C. Maintenance procedures.
d Maintenance and service schedules for preventive and routine maintenance.
e Maintenance record forms.
f. Sources of spare parts and maintenance materials.
g
h

Copies of maintenance service agreements.
Copies of warranties and bonds.

B.  Organize operation and maintenance manuals into suitable sets of manageable size. Bind and
index data in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to
accommodate contents, with pocket inside the covers to receive folded oversized sheets.
Identify each binder on front and spine with the printed title “OPERATION AND
MAINTENANCE MANUAL,” Project name, and subject matter of contents.

CLOSEOUT PROCEDURES Tetra Tech
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1.8 WARRANTIES

A.  Submittal Time: Submit written warranties on request of the Architect/Engineer for designated
portions of the Work where commencement of warranties other than date of Substantial
Completion is indicated.

B.  Partial Occupancy: Submit properly executed warranties within 15 days of completion of
designated portions of the Work that are completed and occupied or used by the Owner during
construction period by separate agreement with the Contractor.

C.  Organize warranty documents into an orderly sequence based on the table of contents of the
Project Manual.

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loo binders,
thickness as necessary to accommodate contents, and sized to re /2-by-11-inch
(115-by-280-mm) paper.

2. Provide heavy paper dividers with plastic-covered tabs forﬁ' arate warranty. Mark
tab to identify the product or installation. Provide a typg@*desCyiption of the product or
installation, including the name of the product and t L:Q@address, and telephone
number of Installer.

3. Identify each binder on the front and spine wit d or printed title
“WARRANTIES,” Project name, and name @ntractor.

D.  Provide additional copies of each warranty to@je in operation and maintenance manuals.

PART 2 - PRODUCTS OE
21 MATERIALS C)

A.  Cleaning Agents: Use cle@-ﬁaterials and agents recommended by manufacturer or
eeleaned. Do not use cleaning agents that are potentially

3.1 DEMO TION AND TRAINING

A.  Instructdn: Instruct the Owner’s personnel to adjust, operate, and maintain systems,
subsystems, and equipment not part of a system.

1. Provide instructors experienced in operation and maintenance procedures.

2. Provide instruction at mutually agreed-on times. For equipment that requires seasonal
operation, provide similar instruction at the start of each season.

3. Schedule training with the Owner, through the Architect/Engineer with at least seven
days’ advance notice.

4. Coordinate instructors, including providing notification of dates, times, length of
instruction, and course content.

B.  Program Structure: Develop an instruction program that includes individual training modules

for each system and equipment not part of a system, as required by individual Specification

CLOSEOUT PROCEDURES Tetra Tech
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Sections. For each training module, develop a learning objective and teaching outline. Include
instruction for the following:

System design and operational philosophy.
Review of documentation.

Operations.

Adjustments.

Troubleshooting.

Maintenance.

Repair.

NogakrwdE

3.2 FINAL CLEANING
A.  General: Provide final cleaning. Conduct cleaning and waste-removal o% to comply
with local laws and ordinances and Federal and local environmental an llution

regulations. \

B.  Cleaning: Employ experienced workers or professional clean ﬁnal cleaning. Clean each
surface or unit to condition expected in an average commergia{,buplding cleaning and

n 1Nstructions.

maintenance program. Comply with manufacturer’s wri

1. Complete the following cleaning operationsgse
of Substantial Completion for entire Pro'!e

e requesting inspection for certification
fol’a portion of Project:

a. Clean Project site, yard, and grdyngs#/in areas disturbed by construction activities,
including landscape devel reas, of rubbish, waste material, litter, and other
foreign substances. é

b. Sweep paved areas
foreign deposits. t )

C. Rake grounds are neither planted nor paved to a smooth, even-textured

surface.
d. Remove t struction equipment, machinery, and surplus material from

Projeg#Si
e. RemoW{snow and ice to provide safe access to building.
f. 9% exposed exterior and interior hard-surfaced finishes to a dirt-free condition,
@e f stains, films, and similar foreign substances. Avoid disturbing natural

an. Remove petrochemical spills, stains, and other

athering of exterior surfaces. Restore reflective surfaces to their original
ondition.
Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

h. Sweep concrete floors broom clean in unoccupied spaces.

i. Vacuum carpet and similar soft surfaces, removing debris and excess nap;
shampoo if visible soil or stains remain.

J- Clean transparent materials, including mirrors and glass in doors and windows.
Remove glazing compounds and other noticeable, vision-obscuring materials.
Replace chipped or broken glass and other damaged transparent materials. Polish
mirrors and glass, taking care not to scratch surfaces.

k. Remove labels that are not permanent.

l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.
Replace finishes and surfaces that cannot be satisfactorily repaired or restored or
that already show evidence of repair or restoration.

CLOSEOUT PROCEDURES Tetra Tech
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1) Do not paint over “UL” and similar labels, including mechanical and
electrical nameplates.

m.  Wipe surfaces of mechanical and electrical equipment and similar equipment.
Remove excess lubrication, paint and mortar droppings, and other foreign
substances.

n. Replace parts subject to unusual operating conditions.

0. Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

p. Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.

g. Clean ducts, blowers, and coils if units were operated without filters during

construction.

r. Clean light fixtures, lamps, globes, and reflectors to functio | efficiency.
Replace burned-out bulbs, and those noticeably dimmed b @ r¥of use, and
defective and noisy starters in fluorescent and merc Befxtures to comply

with requirements for new fixtures.
S. Leave Project clean and ready for occupancy.

C.  Comply with safety standards for cleaning. Do not burnﬁ@materials. Do not bury debris or
excess materials on the Owner’s property. Do not di olatile, harmful, or dangerous
materials into drainage systems. Remove waste mgteNgls Trom Project site and dispose of
lawfully.

3.3 SUMMARY OF CLOSEOUT DOCUMI;N E

A.  Contractor’s Affidavit of Payment of nd Claims (AIA Document G706)

B.  Contractor’s Consent of Surety CG[)ny to Final Payment (AIA Document G707) (one copy)

C. Contractor’s Affidavit of of Liens (AIA Document G706A) (one copy)

D.  Copy of Letter of % and Warranty Information (three copies)

E. Balancing R@%

F. Subcontr: @ Release of Liens had been submitted with each previous Application of
Payment\ (A Document G706A) (one copy)

G.  Operation and Maintenance Manuals

H.  Record Shop Drawings and Submittals

I As-built Drawings: All construction changes should be clouded and marked.

1. Updated CAD files to reflect changes and as-built conditions; AutoCAD dwg file 2010 to
2014 format.
2. Three (3) hard copies of As-builts
3. Mylar prints of As-builts revised CAD file
CLOSEOUT PROCEDURES Tetra Tech
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J. Affidavit of Discharge of State Tax Liability (Furnish an affidavit from the State Tax
Department that all liabilities thereunder have been discharged by the Contractor and all
subcontractors. (Delaware Division of Revenue, Mr. William Kirby, 302-577-8259).

K. Punch List Closeout Letter

L. Electrical Inspection Certificate

M.  Bond Certification

END OF SECTION 01 77 00
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SECTION 01 91 13 - GENERAL COMMISSIONING REQUIREMENTS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions
and other Division 01 Specification Sections, apply to this Section.

B. OPR and BOD documentation are included by reference for information onlé

1.2 SUMMARY \O

A.  Section includes general requirements that apply to implemen &commissioning without regard
to specific systems, assemblies, or components. 0

1.3 DEFINITIONS Q~

A. BoD: Basis of Design. A document that r oncepts, calculations, decisions, and product
selections used to meet the OPR and to s %}plicable regulatory requirements, standards, and
guidelines. The document includes boté Ive descriptions and lists of individual items that
support the design process.

B.  Commissioning Plan: A docummt outlines the organization, schedule, allocation of resources,
and documentation requiremgnts commissioning process.

C. OPR: Owner's ProjectyRuagtirements. A document that details the functional requirements of a
project and the ex s of how it will be used and operated. These include Project goals,
measurable perfor&ce Criteria, cost considerations, benchmarks, success criteria, and supporting

information.
D.  Systems, stems, Equipment, and Components: Where these terms are used together or
separat&yyy shall mean "as-built" systems, subsystems, equipment, and components.

14 COMMISSIONING TEAM

A.  Members Appointed by Contractor(s): Individuals, each having the authority to act on behalf of the
entity he or she represents, explicitly organized to implement the commissioning process through
coordinated action. The commissioning team shall consist of, but not be limited to, representatives of
each Contractor, including Project superintendent and subcontractors, installers, suppliers, and
specialists deemed appropriate by the Engineer.

B.  Members Appointed by Owner:

1. Representatives of the facility user and operation and maintenance personnel.
2. Architect and engineering design professionals.

GENERAL COMMISSIONING REQUIREMENTS Tetra Tech
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1.6

A

OWNER'S RESPONSIBILITIES
Provide the OPR documentation to each Contractor for information and use.

Assign operation and maintenance personnel and schedule them to participate in commissioning
team activities.

Provide the BOD documentation, prepared by Engineer and approved by Owner, to each Contractor
for use in developing the commissioning plan, systems manual, and operation and maintenance
training plan.

CONTRACTOR'S RESPONSIBILITIES E

Contractor shall assign representatives with expertise and authority n its behalf and shall
schedule them to participate in and perform commissioning pro ities including, but not
limited to, the following: &

responsible for system and equipment installation,qec nd corrective action.

2. Attend team meetings held on a biweekly basi
3. Integrate and coordinate commissioning p ities with construction schedule.
ks co

(o)
4, Complete paper construction checklists as& mpleted and provide to the Engineer on a
weekly basis.

5. Complete commissioning process tes?%ures.

1. Evaluate performance deficiencies identified in test:r orty and, in collaboration with entity

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not uSed)Q~

GENERAL COMMISSIONING REQUIREMENTS

Q END OF SECTION 01 91 13
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	INVITATION TO BID

	06- 00 21 13 INTRUCTIONS TO BIDDERS
	06a- 00 22 13a Additional Instructions to Bidders OPTIONAL M&A
	1.1 GENERAL PROVISIONS
	A. The provisions of Division 00 herein shall govern in any conflict between Division 00 and other provisions of this Project Manual.

	1.2 QUALIFICATION OF BIDDERS
	A. The Prime Contractor for this project shall be either a HVAC/Mechanical, Plumbing, Electrical or General Contractor whose qualifications and reputation are satisfactory to the Owner and Engineer.
	B. The Prime Contractor shall be a Contractor who holds either a HVAC/Mechanical, Plumbing, General, or Electrical license in New Castle County, the City of Wilmington, Delaware and the State of Delaware at the time that bids are taken for this project.
	C. The Prime Contractor shall perform at least 10% of the total contract with their own forces, exclusive of general condition items, the purchasing of equipment or material, administrative costs, overhead and profit.

	1.3 DEFINITIONS
	A. OWNER’S REPRESENTATIVE as defined herein is the Office of Management and Budget, Division of Facilities Management, Thomas Collins Building, 540 S. Dupont Highway, Suite 1, Dover, DE 19901. Contract related questions shall be directed to Dean Seely...
	B. OWNER as defined herein is Delaware Department of Correction; Central Administration Building, 245 McKee Road, Dover, DE 19901.
	C. ARCHITECT/ENGINEER as defined wherever in Project Manual is Tetra Tech Inc., 240 Continental Drive, Suite 200, Newark, DE 19713. Telephone: 302-738-7551, Fax 302-454-5989, or email: Project Manager 31TUscott.parlow@tetratech.comU31T

	1.4 BID FORM
	A. All names must be typed or printed below the signature.
	B. The Bid shall contain an acknowledgment of receipt of all Addenda by number and date.

	1.5 CONTRACT TIME
	A. The timing of work to be performed under this contract is critical and set forth in detail in the Contract Documents.
	B. It is estimated that project will take up to three (3) months to complete.

	1.6 REPRESENTATION OF BIDDERS
	A. Before submitting their Bid, each Bidder shall thoroughly review Contract Documents prior to visiting site, take Contract Documents to site during scheduled building tour, and thoroughly explore, to any extent necessary, existing conditions as rela...
	B. Bidders requiring access to each facility must make prior arrangements through J. Dean Seely (31TUjoseph.seely@state.de.usU31T) and be prepared to identify themselves satisfactorily (picture ID) before obtaining access.
	C. If discrepancies are noted between requirements of Contract Documents and existing conditions or ambiguity, inconsistency or error are determined in Contract Documents, Bidder shall so indicate to Engineer prior to seven (7) days before Bid Date an...
	D. The submission of a bid will constitute an incontrovertible representation by the Bidder that they have complied with every requirement of Representation of Bidders Article and that their bid is based upon the contents of the Contract Documents wit...

	1.7 INTERPRETATIONS
	A. All questions about the meaning or intent of the Contract Documents or requests for substitutions shall be submitted to the Engineer in writing and shall be in Architect/Engineer's office seven (7) days before Bid Date.
	B. Replies will be in the form of numbered and dated Addenda mailed or delivered to all parties recorded by Engineer as having received the Contract Documents.
	C. Only the contents of formal written Addenda will be binding.  Oral or other interpretations or clarifications will be without legal validity.
	D. Prior to submitting their bid, each Bidder shall ascertain that they have received all Addenda issued and shall acknowledge receipt in their bid.

	1.8 SUBSTITUTIONS
	A. Bids shall be submitted only on the basis of materials, products or equipment specified in the specifications, on the drawings, or as named by Addendum issued prior to bid date and pursuant to requests for approval.
	B. Materials, products or equipment specified in these specifications or on the drawings, are specified for the purpose of establishing a standard of quality, cost, design and function.  It is not the intent to limit the acceptance of materials, produ...
	C. No substitutions shall be considered unless written requests are submitted to the Engineer for approval ten (10) days prior to the date for receipt of bids.  Such requests shall be from a Prime Contractor and shall include a complete description of...
	D. Approved substitutions will be set forth by Addenda to alert all bidders.
	E. The contract documents have been prepared to provide for the incorporation of at least one of the specified items or assemblies of every category of materials, products or pieces of equipment.  In the event that incorporation of a substituted item ...
	F. If no prospective bidder has elected to obtain approval by the means described above, the Owner has no obligation, after award of contract, to consider any brand other than those named in the contract documents.
	G. A substitution submitted by a Contractor or Sub-Contractor after the award of contract, for reason that a product is not available will not be permitted unless proof is submitted that a firm order was placed within 30 days after Notice of Award to ...

	1.9 WAGE RATES
	A. The schedule of prevailing wage rates is included in the Contract Documents under Section 00 73 46.

	1.10 START OF WORK
	A. The time of completion of this Contract has been established on the basis that the Contractor shall start work within ten (10) days following receipt of an official State of Delaware Purchase Order and it is agreed that work shall accordingly be co...
	B. Actual start date in the field will be determined by the Delaware Department of Correction.

	1.11 TABLES OF CONTENTS
	A. TABLE OF CONTENTS are included with this Project Manual for reference only and are not part thereof.
	B. The Engineer does not guarantee the accuracy of the Table of Contents or the inclusion or exclusion of any category of the work.
	C. In case of discrepancy between Table of Contents and the documents bound herein, the bound documents will govern.

	1.12 COST OF CONTRACT DOCUMENTS
	A. Refer to ADVERTISEMENT FOR BIDS herein.
	B. Documents may be obtained at the offices of the Architect/Engineer Tetra Tech Inc., 240 Continental Drive, Suite 200, Newark, DE 19713, upon payment of a non-refundable deposit of $100.00.  Checks shall be made payable Tetra Tech, Inc.
	C. Documents may be examined at the offices of the Architect/Engineer, Tetra Tech Inc., 240 Continental Drive, Suite 200, Newark, DE 19713.
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	USECTION 01 21 00 – ALLOWANCES
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements governing allowances.
	1. Certain materials and equipment are specified in the Contract Documents by allowances.  In some cases, these allowances include installation.  Allowances have been established in lieu of additional requirements and to defer selection of actual mate...

	B. Types of allowances include the following:
	1. Contingency allowances.


	1.3 CONTINGENCY ALLOWANCES
	A. Use the contingency allowance only as directed by Engineer for Owner’s purposes and only by Change Orders that indicate amounts to be charged to the allowance.
	B. Contractor’s and their subcontractors and related costs for products and equipment ordered by Owner under the contingency allowance are included in the allowance and are not part of the Contract Sum.  These costs include delivery, installation, tax...
	C. Change Orders authorizing use of funds from the contingency allowance will include Contractor’s related costs and reasonable overhead and profit margins.
	D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner by Change Order.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return damaged or defective products to manufacturer for replacement.

	3.2 PREPARATION
	A. Coordinate materials and their installation for each allowance with related materials and installations to ensure that each allowance item is completely integrated and interfaced with related work.

	3.3 SCHEDULE OF ALLOWANCES
	A. Allowance No.  1:  A contingency allowance of $10,000 shall be included in the base bid.  This allowance is principally maintained for unforeseen existing materials such as loose electrical and data cabling that will need to be removed or reorganized.
	END OF SECTION 01 21 00



	20- 01 25 00 contract modifications procedures
	21- 01 31 00 project mgmt & coord
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on the Project including, but not limited to, the following:
	1. General project coordination procedures.
	2. Coordination Drawings.
	3. Administrative and supervisory personnel.
	4. Project meetings.

	B. Each contractor shall participate in coordination requirements.  Certain areas of responsibility will be assigned to a specific contractor.
	C. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 01 Section “Closeout Procedures” for coordinating Contract closeout.


	1.3 COORDINATION
	A. Coordination:  Coordinate construction operations included in various Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in different Sections that dep...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	B. If necessary, prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for the Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work.  Such administr...
	1. Preparation of the Contractor’s Construction Schedule.
	2. Preparation of the Schedule of Values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.

	D. Conservation:  Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water, and materials.

	1.4 SUBMITTALS
	A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum utilization of space for efficient installation of different components or if coordination is required for installation of products and materia...
	1. Indicate relationship of components shown on separate Shop Drawings.
	2. Indicate required installation sequences.
	3. Refer to Division 26 Section “Basic Materials and Methods, Electrical” for specific Coordination Drawing requirements for mechanical and electrical installations.

	B. Staff Names:  Within 15 days of starting construction operations, submit a list of principal staff assignments, including superintendent and other personnel in attendance at the Project site.  Identify individuals and their duties and responsibilit...
	1. Post copies of list in the Project meeting room, in temporary field office, and by each temporary telephone.


	1.5 PROJECT MEETINGS
	A. General:  The Engineer/Architect will schedule and conduct meetings and conferences at the Project site, unless otherwise indicated.
	1. Attendees:  Both Engineer/Architect and the Contractor will inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.
	2. Agenda:  Engineer/Architect will prepare the meeting agenda and distribute the agenda to all invited attendees.
	3. Minutes:  Engineer/Architect will record significant discussions and agreements achieved and distribute the meeting minutes to everyone concerned, including the Owner, within 3 days of the meeting.

	B. Preconstruction Conference:  Engineer/Architect to schedule a preconstruction conference before starting construction, at a time convenient to the Owner and the Contractor, but no later than 15 days after execution of the Agreement.  Hold the confe...
	1. Attendees:  Authorized representatives of the Owner, the Architect, and their consultants; the Contractor and its superintendent; major subcontractors; manufacturers; suppliers; and other concerned parties shall attend the conference.  All particip...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing.
	d. Designation of responsible personnel.
	e. Procedures for processing field decisions and Change Orders.
	f. Procedures for processing Applications for Payment.
	g. Distribution of the Contract Documents.
	h. Submittal procedures.
	i. Preparation of Record Documents.
	j. Use of the premises.
	k. Responsibility for temporary facilities and controls.
	l. Parking availability.
	m. Office, work, and storage areas.
	n. Equipment deliveries and priorities.
	o. First aid.
	p. Security.
	q. Progress cleaning.
	r. Working hours.


	C. Progress Meetings:  Engineer/Architect will conduct progress meetings at bimonthly intervals.  Coordinate dates of meetings with preparation of payment requests.
	1. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of the Project.
	a. Contractor’s Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to the Contractor’s Construction Schedule.  Determine how construction behi...
	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Temporary facilities and controls.
	9) Work hours.
	10) Hazards and risks.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Change Orders.
	14) Documentation of information for payment requests.


	2. Reporting:  Engineer/Architect will distribute minutes of the meeting to each party present and to parties who should have been present.  Include a brief summary, in narrative form, of progress since the previous meeting and report.
	a. Schedule Updating:  Revise the Contractor’s Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.




	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	22- 01 31 13 Coordination of Trades
	1.1 GENERAL PROVISIONS
	A. Applicable provisions of the entire Project Manual, including Addenda, shall govern this section as fully as if repeated herein.
	B. This section is for guidance only and does not relieve the Prime Contractor of the total responsibility for the proper completion of this work.

	1.2 CUTTING AND PATCHING
	1.3 ABANDONMENT, REMOVAL AND RELOCATION
	B. Removals shown on drawings are a general indication only and may not necessarily indicate the full extent of removals which may be required to complete this work.
	C. The Prime Contractor shall seal all existing and resultant penetrations and voids and perform surface refinishing as required.
	D. Each Contractor shall provide, erect and maintain barricades, guards, bracing, shoring, etc. required for the protection of their workers, the occupants of the building and the General Public.
	E. During the course of this work, each Contractor shall, by means of canvasses, temporary partitions or otherwise as may seem expedient to them, protect the property and adjacent areas from damage, dirt and dust.
	F. All demolition work is subject to the direction and approval of the Owner and Engineer and shall be performed in such manner as not to interfere with the normal operation of the building involved.
	G. Where work under this contract interferes with the existing construction, piping, conduit, fixtures or equipment, remove the existing construction, piping, conduit or equipment and reroute to clear the obstruction providing additional piping and c...
	H. Disconnect and remove all accessible piping, conduit, ductwork, materials, fixtures and equipment not required in the new systems.  Plug all outlets at the main or riser connection.
	I. Removed materials not desired by the Owner or not to be reset and not specified nor indicated to be reused, shall become the property of the Contractors and shall be promptly removed from the site.  Refer to TRASH REMOVAL Article, Section 01 50 00.


	23- 01 31 20 payroll reports
	24- 01 32 00 construction progress
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	Use and Indemnification Agreement - INSTRUCTIONS
	USE AND INDEMNIFICATION AGREEMENT

	Use and Indemnification Agreement
	Use and Indemnification Agreement – Business Office
	Electronic Drawing Files
	Prime Contractor Name       
	Prime Contractor Address      
	Contact to Receive Invoices      
	Number of Drawing Files        (Each individual drawing in the set of Contract Documents represents 1 file)
	List each Drawing # Requested      
	Contractor Signature


	26a- 01 35 53 BSD-Security Section Rev
	27- 01 40 00 quality requirements
	28- 01 50 00 temp facilities & controls
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes requirements for temporary facilities and controls, including temporary utilities, support facilities, and security and protection facilities.
	B. Temporary utilities include, but are not limited to, the following:
	1. Sanitary facilities, including toilets, wash facilities, and drinking-water facilities.
	2. Ventilation.
	3. Electric power service.

	C. Support facilities include, but are not limited to, the following:
	1. Field offices.
	2. Lifts and hoists.
	3. Temporary stairs.
	4. Construction aids and miscellaneous services and facilities.

	D. Security and protection facilities include, but are not limited to, the following:
	1. Pest control.
	2. Barricades, warning signs, and lights.

	E. Related Sections include the following:
	1. Division 01 Section “Submittal Procedures” for procedures for submitting copies of implementation and termination schedule and utility reports.


	1.3 USE CHARGES
	A. Temporary water and electric will be provided by the Owner.

	1.4 QUALITY ASSURANCE
	A. Standards:  Comply with ANSI A10.6, NECA’s “Temporary Electrical Facilities,” and NFPA 241.
	1. Trade Jurisdictions:  Assigned responsibilities for installation and operation of temporary utilities are not intended to interfere with trade regulations and union jurisdictions.
	2. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.

	B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.

	1.5 PROJECT CONDITIONS
	A. Conditions of Use:  The following conditions apply to use of temporary services and facilities by all parties engaged in the Work:
	1. Keep temporary services and facilities clean and neat.
	2. Relocate temporary services and facilities as required by progress of the Work.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide new materials.  Undamaged, previously used materials in serviceable condition may be used if approved by the Architect.  Provide materials suitable for use intended.

	2.2 EQUIPMENT
	A. General:  Provide equipment suitable for use intended.
	B. Fire Extinguishers:  Hand carried, portable, UL rated.  Provide class and extinguishing agent as indicated or a combination of extinguishers of NFPA-recommended classes for exposures.
	1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size required by location and class of fire exposure.

	C. Self-Contained Toilet Units:  Single-occupant units of chemical, aerated recirculation or combustion type; vented; fully enclosed with a glass-fiber-reinforced polyester shell or similar nonabsorbent material.
	D. Electrical Outlets:  Properly configured, NEMA-polarized outlets to prevent insertion of 110- to 120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset button, and pilot light.
	E. Power Distribution System Circuits:  Where permitted and overhead and exposed for surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits may be nonmetallic sheathed cable.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Locate facilities where they will serve the Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required.
	B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required.  Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.2 TEMPORARY UTILITY INSTALLATION
	A. Water Service:  Use of the Owner’s existing water service facilities will be permitted, as long as facilities are cleaned and maintained in a condition acceptable to the Owner.  At Substantial Completion, restore these facilities to condition exist...
	1. Provide rubber hoses as necessary to serve the Project site.
	2. Where installations below an outlet might be damaged by spillage or leakage, provide a drip pan of suitable size to minimize water damage.  Drain accumulated water promptly from pans.

	B. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking-water fixtures.  Comply with regulations and health codes for type, number, location, operation, and maintenance of fixtures and facilities.
	1. Disposable Supplies:  Provide toilet tissue, paper towels, paper cups, and similar disposable materials for each facility.  Maintain adequate supply.  Provide covered waste containers for disposal of used material.
	2. Toilets:  Use of the Owner’s existing toilet facilities will not be permitted, as long as facilities are cleaned and maintained in a condition acceptable to the Owner.  At Substantial Completion, restore these facilities to condition existing befor...

	C. Electric Power Service:  Use of the Owner’s existing electric power service will be permitted, as long as equipment is maintained in a condition acceptable to the Owner.
	D. Electric Distribution:  Provide receptacle outlets adequate for connection of power tools and equipment.
	1. Provide waterproof connectors to connect separate lengths of electrical power cords if single lengths will not reach areas where construction activities are in progress.  Do not exceed safe length-voltage ratio.

	E. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Containerize and clearly label hazardous, dangerous, or unsanitary waste materials separately from other waste.
	1. If required by authorities having jurisdiction, provide separate containers, clearly labeled, for each type of waste material to be deposited.


	3.3 OPERATION, TERMINATION, AND REMOVAL
	A. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanen...
	1. Materials and facilities that constitute temporary facilities are the property of the Contractor.  The Owner reserves right to take possession of the Project identification signs.
	2. At Substantial Completion, clean and renovate permanent facilities used during construction period.  Comply with final cleaning requirements in Division 1 Section “Closeout Procedures.”




	30- 01 73 29 cutting & patching
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	32- 01 91 13 General Commissioning Requirements
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	B. OPR and BOD documentation are included by reference for information only.

	1.2 SUMMARY
	A. Section includes general requirements that apply to implementation of commissioning without regard to specific systems, assemblies, or components.

	1.3 DEFINITIONS
	A. BoD: Basis of Design. A document that records concepts, calculations, decisions, and product selections used to meet the OPR and to satisfy applicable regulatory requirements, standards, and guidelines. The document includes both narrative descript...
	B. Commissioning Plan: A document that outlines the organization, schedule, allocation of resources, and documentation requirements of the commissioning process.
	C. OPR: Owner's Project Requirements. A document that details the functional requirements of a project and the expectations of how it will be used and operated. These include Project goals, measurable performance criteria, cost considerations, benchma...
	D. Systems, Subsystems, Equipment, and Components: Where these terms are used together or separately, they shall mean "as-built" systems, subsystems, equipment, and components.

	1.4 COMMISSIONING TEAM
	A. Members Appointed by Contractor(s): Individuals, each having the authority to act on behalf of the entity he or she represents, explicitly organized to implement the commissioning process through coordinated action. The commissioning team shall con...
	B. Members Appointed by Owner:
	1. Representatives of the facility user and operation and maintenance personnel.
	2. Architect and engineering design professionals.


	1.5 OWNER'S RESPONSIBILITIES
	A. Provide the OPR documentation to each Contractor for information and use.
	B. Assign operation and maintenance personnel and schedule them to participate in commissioning team activities.
	C. Provide the BOD documentation, prepared by Engineer and approved by Owner, to each Contractor for use in developing the commissioning plan, systems manual, and operation and maintenance training plan.

	1.6 CONTRACTOR'S RESPONSIBILITIES
	A. Contractor shall assign representatives with expertise and authority to act on its behalf and shall schedule them to participate in and perform commissioning process activities including, but not limited to, the following:
	1. Evaluate performance deficiencies identified in test reports and, in collaboration with entity responsible for system and equipment installation, recommend corrective action.
	2. Attend team meetings held on a biweekly basis.
	3. Integrate and coordinate commissioning process activities with construction schedule.
	4. Complete paper construction checklists as Work is completed and provide to the Engineer on a weekly basis.
	5. Complete commissioning process test procedures.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	33- 03 30 00-mst Cast-in-Place Concrete
	34- 07 84 13.MST Penetration Firestopping 05.24.12
	22 05 00 fnl Common Work Results for Plumbing
	22 05 13 fnl Common Motor Requirements for Plumbing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed, and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 33T3300 feet33T above sea level.
	B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considerin...

	2.3 POLYPHASE MOTORS
	A. Description:  NEMA MG 1, Design B, medium induction motor.
	B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multispeed Motors:  Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multispeed Motors:  Separate winding for each speed.
	F. Rotor:  Random-wound, squirrel cage.
	G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise:  Match insulation rating.
	I. Insulation:  Class F.
	J. Code Letter Designation:
	1. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic.

	K. Enclosure Material:  Rolled steel for motor frame sizes smaller than 324T.

	2.4 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
	C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller:  Shaded-pole type.
	E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset wh...


	PART 3 -  EXECUTION (Not Applicable)

	22 05 17 Sleeves and Sleeve Seals for Plumbing Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Firestopping.
	3. Grout.


	1.3 SUBMITTALS, GENERAL
	A. General: Submit all action submittals required by this Section concurrently.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for sleeves and sleeve seals. Include rated capacities, and furnished specialties and acces...
	1. Flanged galvanized-steel sheet pipe sleeves.
	2. Firestopping.
	3. Grout.



	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Flanged Galvanized-Steel Sheet: 33T0.1345-inch33T minimum thickness; round tube closed with welded longitudinal joint with 233T-inch33T minimum wide anchor flange welded to perimeter of sleeve. Set flange on perimeter of sleeve to obtain minimum of...
	A. Comply with requirements for firestopping specified in Division 07 Section "Penetration Firestopping."
	A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics:  Nonshrink; recommended for interior and exterior applications.
	C. Design Mix:  33T5000-psi33T, 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions.

	3.2 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
	B. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 33T1/4-inch33T annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint.

	C. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements for firestopping specified in Section 07 84 13 "P...

	3.3 SLEEVE SCHEDULE
	A. Use sleeves for the following piping-penetration applications:
	1. Concrete Masonry Unit (CMU) Partitions: Flanged galvanized-steel sheet sleeves with joint sealant.


	3.4 GROUTING
	A. Mix and install grout for plumbing sleeves and anchors.



	22 05 18 Escutcheons for Plumbing Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes escutcheons.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated:
	1. Escutcheons.



	PART 2 -  PRODUCTS
	2.1 ESCUTCHEONS
	A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew fastener.
	B. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip fasteners.
	C. Split-Casting Brass Type:  With polished, chrome-plated finish and with concealed hinge and setscrew.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions.

	3.2 INSTALLATION
	A. Install escutcheons for piping penetrations of walls.
	B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and with OD that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep pattern type with polished, chrome-plated finish and spring clip fastener.
	b. Insulated Piping:  One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	c. Bare Piping at Wall, Floor or Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	d. Bare or Insulated Piping in Unfinished Service Spaces and Equipment Rooms: No escutcheons required.



	3.3 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons using new materials.



	22 05 19 fnl Meters and Gages for Plumbing Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Thermometers.
	2. Pressure Gages.


	1.3 SUBMITTALS, GENERAL
	A. General: Submit all action submittals required by this Section concurrently.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Metal-case, industrial-style, adjustable dial thermometers.
	2. Thermowells.
	3. Direct-mounted, dial-type pressure gages.
	4. Snubbers.
	5. Valves.
	6. Test plugs.
	7. Test plug kits.



	PART 2 -  PRODUCTS
	2.1 BIMETALLIC-ACTUATED THERMOMETERS
	A. Metal-Case, Industrial-Style, Adjustable Dial Thermometers:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide  Weiss Instruments, Inc.; Vari-angle Model 5VBM Series or comparable product by one of the following:
	a. 41TErnst Flow Industries41T.
	b. 41TTel-Tru Manufacturing Company41T.
	c. 41TTrerice, H. O. Co41T.


	B. Standard:  ASME B40.200.
	C. Case:  Liquid-filled and hermetically sealed type; stainless steel with 32T5-inch32T  nominal diameter.
	D. Dial:  Non-reflective aluminum with white matte finish and black scale markings and scales in 32Tdeg F32T
	E. Connector Type(s):  Union joint, adjustable angle,  rigid, back and rigid, bottom, with unified-inch screw threads.
	F. Connector Size:  32T1/2 inch32T, with ASME B1.1 screw threads.
	G. Stem:  32T0.25 or 0.375 inch32T in diameter; stainless steel.
	H. Window:  Plain glass.
	I. Ring:  Stainless steel.
	J. Element:  Bimetal coil.
	K. Pointer:  Dark-colored metal.
	L. Accuracy:  Plus or minus 1 percent of scale range.

	2.2 THERMOWELLS
	A. Thermowells:
	1. Standard:  ASME B40.200.
	2. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
	3. Material for Use with Copper Tubing:  Brass or stainless steel.
	4. Type:  Stepped shank unless straight or tapered shank is indicated.
	5. External Threads:  32TNPS NPS 1/2, 32TASME B1.20.1 pipe threads.
	6. Internal Threads:  32T1/2 inch32T, with ASME B1.1 screw threads.
	7. Bore:  Diameter required to match thermometer bulb or stem.
	8. Insertion Length:  Length required to match thermometer bulb or stem.
	9. Lagging Extension:  Include on thermowells for insulated piping and tubing.
	10. Bushings:  For converting size of thermowell's internal screw thread to size of thermometer connection.

	B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

	2.3 PRESSURE GAGES
	A. Direct-Mounted, Dial-Type Pressure Gages:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide  41TWeiss Instruments, Inc41T.; Series  PG-1 or comparable product by one of the following:
	a. 41TErnst Flow Industries41T.
	b. 41TTel-Tru Manufacturing Company41T.
	c. 41TTrerice, H. O. Co41T.

	2. Standard:  ASME B40.100.
	3. Case:  Liquid-filled, sealed, solid-front, pressure relief type(s); black impact resistant phenolic; 32T4-1/2-inch32T  nominal diameter.
	4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated.
	5. Pressure Connection:  Brass, with 32TNPS 1/4 or NPS 1/232T, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement:  Mechanical, with link to pressure element and connection to pointer.
	7. Dial:  Non-reflective aluminum with white matte finish and black scale markings graduated in 32Tpsi32T.
	8. Pointer:  Dark-colored metal.
	9. Window:  Safety glass lens.
	10. Ring:  Metal.
	11. Accuracy:  Grade A, plus or minus 1 percent of middle half of scale range.


	2.4 GAGE ATTACHMENTS
	A. Snubbers:  ASME B40.100, brass; with 32TNPS 1/4 or NPS 1/232T, ASME B1.20.1 pipe threads and piston-type surge-dampening device.  Include extension for use on insulated piping.
	B. Valves:  Brass ball or stainless-steel needle, with 32TNPS 1/4 or NPS 1/232T, ASME B1.20.1 pipe threads.

	2.5 TEST PLUGS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 41TTrerice, H. O. Co41T.
	2. 41TWatts Regulator Co.; a div. of Watts Water Technologies, Inc41T.
	3. 41TWeiss Instruments, Inc41T.

	B. Description:  Test-station fitting made for insertion into piping tee fitting.
	C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  Include extended stem on units to be installed in insulated piping.
	D. Thread Size:  32TNPS 1/432T or 32TNPS 1/232T, ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating:  32T500 psig at 200 deg F32T.
	F. Core Inserts:  Chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions.
	B. Install thermowells with socket extending a minimum of 32T2 inches32T into fluid and in vertical position in piping tees.
	C. Install thermowells of sizes required to match thermometer connectors.  Include bushings if required to match sizes.
	D. Install thermowells with extension on insulated piping.
	E. Fill thermowells with heat-transfer medium.
	F. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most readable position.
	H. Install valve and snubber in piping for each pressure gage for fluids.
	I. Install test plugs in piping tees.

	3.2 CONNECTIONS
	A. Install meters and gages adjacent to machines and equipment to allow service and maintenance of meters, gages, machines, and equipment.

	3.3 ADJUSTING
	A. Adjust faces of meters and gages to proper angle for best visibility.
	B. Locate and adjust reading angle of nearby and groups of thermometers, i.e. multiple temperature water heating systems thermometers, so that multiple readings can be made easily from floor level and from one location.
	C. Locate and adjust reading angle of thermometers to be read from floor level without obstructions.

	3.4 THERMOMETER SCHEDULE
	A. Install liquid-filled, sealed, bimetallic-actuated type thermometers:
	1. Inlets and outlets of each domestic water heat exchanger.
	2. Inlet and outlet of each domestic hot-water storage tank.

	B. Thermometer stems shall be of length to match thermowell insertion length.

	3.5 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Domestic Water Piping:  32T30 to 180 deg F32T.

	3.6 PRESSURE-GAGE SCHEDULE
	A. Install liquid-filled sealed solid-front, pressure-relief, direct-mounted, metal case pressure gages at the following locations:
	1. Inlet and Outlet of each Heat Exchanger.
	2. Inlet and Outlet of each Pump.

	B. Install liquid-filled, sealed, solid-front, pressure-relief, direct-mounted, metal case pressure differential gages at inlets and outlets of circulation pumps.

	3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
	A. Scale Range for Water Service Piping:  32T0 to 100 psi32T.
	B. Scale Range for Domestic Water Piping:  32T0 to 100 psi32T.
	END OF SECTION 22 05 19




	22 05 23 General Duty Valves for Plumbing Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.
	2. Ductile iron, single-flange butterfly valves.
	3. Bronze swing check valves.
	4. Iron swing check valves.
	5. Iron gate valves.


	1.3 DEFINITIONS
	1.4 SUBMITTALS, GENERAL
	A. General: Submit all action submittals required by this Section concurrently.

	1.5 SUBMITTALS
	A. Product Data:  For each type of valve indicated:
	1. Three-Piece Bronze ball valves.
	2. Ductile iron, single-flange butterfly valves.
	3. Bronze swing check valves.
	4. Iron swing check valves.
	5. Iron gate valves.
	6. Bronze globe valves.


	1.6 QUALITY ASSURANCE
	A. Source Limitations for Valves:  Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	2. ASME B31.1 for power piping valves.
	3. ASME B31.9 for building services piping valves.

	C. NSF Compliance:  NSF 61 for valve materials for potable-water service.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, grooves, and weld ends.
	3. Set ball valves open to minimize exposure of functional surfaces.
	4. Set butterfly valves closed or slightly open.
	5. Block check valves in either closed or open position.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher than ambient dew point temperature.  If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Refer to valve schedule articles for applications of valves.
	B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	D. Valve Actuator Types:
	1. Handwheel:  For valves other than quarter-turn types.
	2. Handlever:  For quarter-turn valves 33TNPS 633T and smaller.

	E. Valves in Insulated Piping:  With 33T2-inch33T stem extensions and the following features:
	1. Gate Valves:  With rising stem.
	2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.
	3. Butterfly Valves:  With extended neck.

	F. Valve-End Connections:
	1. Flanged:  With flanges according to ASME B16.1 for iron valves.
	2. Solder Joint:  With sockets according to ASME B16.18.
	3. Threaded:  With threads according to ASME B1.20.1.

	G. Valve Bypass and Drain Connections:  MSS SP-45.

	2.2 BRONZE BALL VALVES
	A. Three-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim (NPS 2-1/2S”S and smaller):
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO Inc. Model S-585-70-66 or T-585-70-66 or a comparable product by one of the following:
	a. 42TConbraco Industries, Inc.; Apollo Valves42T.
	b. 42THammond Valve42T.
	c. 42TMilwaukee Valve Company42T.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  33T150 psig33T.
	c. CWP Rating:  33T600 psig33T.
	d. Body Design:  Three piece.
	e. Body Material:  Bronze.
	f. Ends:  Soldered or threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Stainless steel.
	i. Ball:  Stainless steel, vented.
	j. Port:  Full.



	2.3 DUCTILE IRON, SINGLE-FLANGE BUTTERFLY VALVES
	A. 200 CWP, Ductile Iron, Single-Flange, Lug Style Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO Inc. Model LD-2000-3/5 or a comparable product by one of the following:
	a. 42TConbraco Industries, Inc.; Apollo Valves42T.
	b. 42THammond Valve42T.
	c. 42TMilwaukee Valve Company42T.
	d. 42TWatts Regulator Co.; a division of Watts Water Technologies, Inc42T.

	2. Description:
	a. Standard:  MSS SP-67, Type I.
	b. CWP Rating:  33T200 psig33T.
	c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure without use of downstream flange.
	d. Body Material:  ASTM A 536, ductile iron.
	e. Seat:  EPDM.
	f. Stem:  One- or two-piece stainless steel.
	g. Disc:  Aluminum bronze.


	B. BRONZE SWING CHECK VALVES
	C. Class 125, Bronze Swing Check Valves with Nonmetallic Disc:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO Inc. Model S-413-W or T-413-W or a comparable product by one of the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Powell Valves.

	2. Description:
	a. Standard:  MSS SP-80, Type 4.
	b. CWP Rating:  33T200 psig33T.
	c. Body Design:  Y-pattern horizontal flow.
	d. Body Material:  ASTM B 62, bronze.
	e. Ends:  Threaded or solder.
	f. Disc:  NBR.



	2.4 IRON SWING CHECK VALVES
	A. Class 125, Iron Swing Check Valves with Metal Seats:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO Inc. Model F-918-B or a comparable product by one of the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Powell Valves.

	2. Description:
	a. Standard:  MSS SP-71, Type I.
	b. CWP Rating:  33T200 psig33T.
	c. Body Design:  Clear or full waterway.
	d. Body Material:  ASTM A 126, gray iron with bolted bonnet.
	e. Ends:  Flanged.
	f. Trim:  Bronze.
	g. Gasket:  Asbestos free.



	2.5 IRON GATE VALVES
	A. Class 250, OS&Y, Iron Gate Valves with Resilient Wedge:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO Inc. Model F-907-RW or a comparable product by one of the following:
	a. 42TCrane Co.; Crane Valve Group; Crane Valves42T.
	b. 42TCrane Co.; Crane Valve Group; Stockham Division42T.
	c. 42THammond Valve42T.
	d. 42TMilwaukee Valve Company42T.
	e. 42TWatts Regulator Co.; a division of Watts Water Technologies, Inc42T.

	2. Description:
	a. Standard:  MSS SP-70, Type I, AWWA C509 & 515, UL listed, FM approved.
	b. CWP Rating:  33T500 psig33T.
	c. Body Material:  ASTM A 536, ductile iron with bolted bonnet.
	d. Ends:  Flanged.
	e. Trim:  Bronze.
	f. Disc:  Resilient wedge.
	g. Finish: Epoxy coated interior and exterior.
	h. Packing and Gasket:  Asbestos free.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defect...
	E. Do not attempt to repair defective valves; replace with new valves.
	F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install check valves for proper direction of flow and as follows:
	1. Swing Check Valves:  In horizontal position with hinge pin level.


	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service:  Ball or butterfly valves.
	2. Butterfly Valve Dead-End Service:  Single-flange (lug) type.
	3. Throttling Service:  BallS,S or butterfly valves.
	4. Pump-Discharge Check Valves:
	a. 33TNPS 233T and Smaller:  Bronze swing check valves with nonmetallic disc.
	b. 33TNPS 2-1/233T and Larger for Domestic Water:  Iron swing check valves with lever and weight.


	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, with the following end connections:
	1. For Copper Tubing, 33TNPS 233T and Smaller:  Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Copper Tubing, 33TNPS 2-1/2 to NPS 433T:  Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	3. For Copper Tubing, 33TNPS 433T and Larger:  Flanged ends.
	4. For Steel Piping, 33TNPS 233T and Smaller:  Threaded ends.
	5. For Steel Piping, 33TNPS 2-1/2 to NPS 433T:  Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	6. For Steel Piping, 33TNPS 433T and Larger:  Flanged ends.


	3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE
	A. Pipe 33TNPS 2-1/233T and Smaller:
	1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends.
	2. Ball Valves:  Three piece, full port, brass with stainless-steel trim.
	3. Bronze Swing Check Valves:  Class 125, nonmetallic disc.

	B. Pipe 33TNPS 2-1/233T and Larger:
	1. Iron, Single-Flange Butterfly Valves:  200 CWP, EPDM seat, aluminum-bronze disc.
	2. Iron Swing Check Valves:  Class 125, metal seats.
	3. Iron Swing Check Valves with Closure Control:  Class 125, lever and weight.
	4. Iron Gate Valves:  Class 250, OS&Y.
	END OF SECTION 22 05 23




	22 05 29 Hangers and Supports for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Metal framing systems.
	4. Thermal-hanger shield inserts.
	5. Fastener systems.
	6. Pipe stands.
	7. Pipe positioning systems.
	8. Equipment supports.


	1.3 DEFINITIONS
	A. MSS:  Manufacturers Standardization Society of the Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.


	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Threaded rod.
	2. Adjustable steel clevis hangers.
	3. Adjustable swivel-ring band hangers.
	4. Hinged pipe clamps.
	5. Pipe stanchion saddles.
	6. Adjustable pipe saddle supports.
	7. Riser clamps.
	8. C-Clamps.
	9. Insulation shields.

	B. Shop Drawings: Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Pipe stands.
	4. Equipment supports.

	C. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
	3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

	B. Copper Pipe Hangers:
	1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel.


	2.2 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 METAL FRAMING SYSTEMS
	A. Manufacturer Metal Framing Systems:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. 42TAllied Tube & Conduit42T.
	b. 42TCooper B-Line, Inc42T.
	c. 42TFlex-Strut Inc42T.
	d. 42TGS Metals Corp42T.
	e. 42TThomas & Betts Corporation42T.
	f. 42TUnistrut Corporation; Tyco International, Ltd42T.
	g. 42TWesanco, Inc42T.

	2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
	3. Standard:  MFMA-4.
	4. Channels:  Continuous slotted steel channel with inturned lips.
	5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Metallic Coating:  Electroplated zinc, Hot-dipped galvanized, Mill galvanized.


	2.4 THERMAL-HANGER SADDLE INSERTS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include the following:
	1. 42TCarpenter & Paterson, Inc42T.
	2. 42TClement Support Services42T.
	3. 42TERICO International Corporation42T.
	4. 42TNational Pipe Hanger Corporation42T.
	5. 42TPHS Industries, Inc42T.
	6. 42TPipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc42T.
	7. 42TPiping Technology & Products, Inc42T.
	8. 42TRilco Manufacturing Co., Inc42T.
	9. 42TValue Engineered Products, Inc42T.

	B. Description:  MSS SP-58, Type 40, factory-fabricated components.
	C. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
	D. Insulation-Insert Material for Piping Support: Water-repellent treated, ASTM C 533, Type I calcium silicate with 33T100-psig33T44T, 44TASTM C 552, Type II cellular glass with 33T100-psig33T or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 33T1...
	E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
	F. For Clevis Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
	G. Insert Length:  Extend 33T2 inches33T beyond sheet metal shield for piping operating below ambient air temperature.

	2.5 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.6 PIPE POSITIONING SYSTEMS
	A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.7 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.8 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix:  33T5000-psi33T, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported.  Weld steel according to AWS D1.1/D1.1M.

	C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Saddle and Shield Installation:  Install saddle in pipe hanger for insulated piping and provide sheet metal shield to protect ASI Jacket.
	E. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 33T4 inches33T  thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool manufacturer.  I...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	F. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste piping connections to each plumbing fixture.
	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	I. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, 33TNPS 2-1/233T and larger and at changes in direction of piping.  In...
	L. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	M. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	N. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Use thermal-hanger shield insert (saddles) with clamp sized to match OD of insert.
	b. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 40, protective shields on cold and hot water piping with vapor barrier.  Shields shall span an arc of 180 degrees.
	3. Shield Dimensions for Pipe:  Not less than the following:
	a. 33TNPS 1/4 to NPS 3-1/233T:  33T12 inches33T long and 33T0.048 inch33T thick.

	4. Thermal-Hanger Saddles:  Install with insulation same thickness as piping insulation.


	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.4 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 33T1-1/2 inches33T.

	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 33T2.0 mils33T.
	2. One (1) coat of primer, two (2) coats of paint.

	B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers or metal framing systems and attachments for general service applications.
	F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment applications.
	G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	H. Use padded hangers for piping that is subject to scratching.
	I. Use thermal-hanger shield inserts and pipe saddles for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated, stationary pipes 33TNPS 1/2 to NPS 3033T.
	2. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated, stationary pipes 33TNPS 1/2 to NPS 1 1/433T.
	3. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of noninsulated, stationary pipes 33TNPS 3/8 to NPS 1 1/433T.
	4. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes 33TNPS 4 to NPS 3633T, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	5. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes 33TNPS 2-1/2 to NPS 3633T if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron floor flange.

	K. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers 33TNPS 3/4 to NPS 2433T.

	L. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 33T6 inches33T for heavy loads.
	2. Steel Clevises (MSS Type 14):  For 33T120 to 450 deg F33T piping installations.
	3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17):  For 33T120 to 450 deg F33T  piping installations.

	M. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	2. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, channels, or angles.
	3. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
	4. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are considerable and rod sizes are large.
	5. C-Clamps (MSS Type 23):  For structural shapes.
	6. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to flange edge.
	7. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams.
	8. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-beams for heavy loads.
	9. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	10. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to structural steel.
	11. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by using clip and rod.  Use one of the following for indicated loads:
	a. Light (MSS Type 31):  33T750 lb33T.
	b. Medium (MSS Type 32):  33T1500 lb.
	c. Heavy (MSS Type 33):  33T3000 lb33T.

	12. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
	13. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.
	14. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal movement where headroom is limited.

	N. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to prevent crushing insulation.
	2. Thermal-Hanger Saddle Inserts:  For supporting insulated pipe.

	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	R. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	22 05 53 Identification for Plumbing Piping and Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment and piping labels.
	2. Valve tags and signage.
	3. Warning tape.


	1.3 SUBMITTALS, GENERAL
	A. General: Submit all action submittals and informational submittals required by this Section concurrently.

	1.4 SUBMITTALS
	A. Product Data:  For the following products:
	1. Equipment labels.
	2. Pipe labels.
	3. Stencils.
	4. Valve tags.
	5. Valve function signage.
	6. Warning tape.

	B. Samples:  For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules:  For each piping system to include in maintenance manuals.

	1.5 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 33T1/8 inch33T thick, and having predrilled holes for attachment hardware.
	2. Letter Color:  White.
	3. Background Color:  Black.
	4. Maximum Temperature:  Able to withstand temperatures up to 33T160 deg F33T.
	5. Minimum Label Size:  Length and width vary for required label content, but not less than 33T2-1/2 by 3/4 inch33T.
	6. Minimum Letter Size:  33T1/4 inch33T for name of units if viewing distance is less than 33T24 inches33T, 33T1/2 inch33T for viewing distances up to 33T72 inches33T, and proportionately larger lettering for greater viewing distances.  Include second...
	7. Fasteners:  Stainless-steel rivets or self-tapping screws.
	8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule:  For each item of equipment to be labeled, on 33T8-1/2-by-11-inch33T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 33T1/8 inch33T thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  Black.
	C. Background Color:  Yellow.
	D. Maximum Temperature:  Able to withstand temperatures up to 33T160 deg F33T.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 33T2-1/2 by 3/4 inch33T.
	F. Minimum Letter Size:  33T1/4 inch33T for name of units if viewing distance is less than 33T24 inches33T, 33T1/2 inch33T for viewing distances up to 33T72 inches33T, and proportionately larger lettering for greater viewing distances.  Include second...
	G. Fasteners:  Stainless-steel rivets or self-tapping screws.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content:  Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 33T1-1/2 inches33T high.


	2.4 STENCILS
	A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter height of 33T3/4 inch33T for access panel and door labels, equipment labels, and similar operational instructions.
	1. Stencil Material:  Fiberboard or metal.
	2. Stencil Paint:  Exterior, gloss, acrylic enamel black unless otherwise indicated.  Paint may be in pressurized spray-can form.
	3. Identification Paint:  Exterior, acrylic enamel in colors according to ASME A13.1 unless otherwise indicated.


	2.5 VALVE TAGS
	A. Valve Tags:  Stamped or engraved with 33T1/4-inch33T letters for piping system abbreviation and 33T1/2-inch33T numbers.
	1. Tag Material:  Brass, 33T0.032-inch33T minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners:  Brass wire-link or beaded chain; or S-hook.

	B. Valve Schedules:  For each piping system, on 33T8-1/2-by-11-inch33T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modul...
	1. Valve-tag schedule shall be posted in the Mechanical Room and included in operation and maintenance data.  Update the existing one as applicable.


	2.6 VALVE FUNCTION SIGNAGE
	A. Plastic Signage:
	1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 33T1/8 inch33T thick, and having predrilled holes for attachment hardware.
	2. Letter Color:  White.
	3. Background Color:  Black.
	4. Maximum Temperature:  Able to withstand temperatures up to 33T160 deg F33T.
	5. Minimum Label Size:  Length and width vary for required label content, but not less than 33T2-1/2 by 3/4 inch33T.
	6. Minimum Letter Size:  33T1/4 inch 33Tfor name of units if viewing distance is less than 33T24 inches33T, 33T1/2 inch 33Tfor viewing distances up to 33T72 inches33T, and proportionately larger lettering for greater viewing distances.  Include second...
	7. Fasteners:  Stainless-steel rivets or self-tapping screws.
	8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Signage Content:  Include valve's unique verbiage where indicated on Drawings, unless otherwise specified.
	1. Provide valve function signage and attach to stop and drain valves using self-locking nylon fasteners.  Text to read “Wall Hydrant Shutoff Valve and Drain Plug”.
	2. Provide valve function signage and attach to bypass valves using self-locking nylon fasteners. Text to read “Bypass Valve-Normally Closed”.
	3. Provide valve function signage and attach to shut-off valves serving emergency fixtures using self-locking nylon fasteners.  Text to read “Emergency Fixture-No Unauthorized Shut-off”.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.
	C. Provide nameplates for equipment with identifying name of equipment and function.
	D. Provide name plates for panels identifying name of panel and function, function of switches, control devices, panel lights, and buttons and securely fasten to panels.

	3.3 PIPE LABEL INSTALLATION
	A. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, on each piping system.
	1. Identification Paint:  Use for contrasting background.
	2. Stencil Paint:  Use for pipe marking.

	B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 1233T feet33T44T on centers 44Talong each run.  Reduce intervals to 633T feet33T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.

	C. Pipe Label Color Schedule:
	1. Domestic Cold Water Piping:
	a. Background Color:  Green.
	b. Letter Color:  Black.

	2. Domestic Hot Water Piping:
	a. Background Color:  Yellow.
	b. Letter Color:  Black.

	3. Interior Natural Gas Piping:
	a. Background Color:  Yellow.
	b. Letter Color:  Black.
	c. Paint Pipe Yellow: two (2) coats.



	3.4 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and similar roughing-in connections of end...
	B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:
	1. Valve-Tag Size and Shape:  33T1-1/2 inches33T.
	2. Valve-Tag Color:  Natural.
	3. Letter Color:  Black.

	C. Provide valve tag for each piping systems valve located above grade.
	1. Valve Directory:  Provide neat typewritten directory listing valve function, location and identification number.
	2. Valve Numbering System:  Extension of and compatible with existing valve numbering system, where valves are installed in existing building or in addition to existing building.
	3. Verification:  Verify existing valve numbers in field and provide valve numbering avoiding duplication of existing numbers.


	3.5 VALVE FUNCTION SIGNAGE INSTALLATION
	A. Provide signage and wording as indicated on Drawings and Specifications.
	B. Securely fasten to wall or panels with threaded or riveted fasteners.



	22 07 19 Plumbing Piping Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating the following plumbing piping services:
	1. Domestic cold-water piping.
	2. Domestic hot-water piping.
	3. Domestic recirculating hot-water piping.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied, if any).
	1. Mineral-fiber, preformed pipe insulation.
	2. Mineral-fiber adhesive.
	3. Vapor-barrier mastic.
	4. Lagging adhesives.
	5. Sealants.
	6. Factory-applied jackets.
	7. ASJ tape.
	8. Protective shielding pipe covers.
	9. Protective shielding piping enclosures.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84 by a testing agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket mater...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.

	C. Comply with the following applicable standards and other requirements specified for miscellaneous components:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.7 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes a...

	1.8 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing.  Insulation application may begin on segments that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Calcium Silicate:
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TIndustrial Insulation Group (IIG); Thermo-12 Gold42T.

	2. Preformed Pipe Sections:  Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous reinforcement.  Comply with ASTM C 533, Type I.
	3. Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous reinforcement.  Comply with ASTM C 533, Type I.
	4. Prefabricated Fitting Covers:  Comply with ASTM C 450 and ASTM C 585 for dimensions used in preforming insulation to cover valves, elbows, tees, and flanges.

	G. Mineral-Fiber, Preformed Pipe Insulation:
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TFibrex Insulations Inc.; Coreplus 1200.42T
	b. 42TJohns Manville; Micro-Lok42T.
	c. 42TKnauf Insulation; 1000-Degree Pipe Insulation42T.
	d. 42TManson Insulation Inc.; Alley-K42T.
	e. 42TOwens Corning; Fiberglas Pipe Insulation42T.

	2. Type I, 33T850 Deg F33T Materials:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" A...


	2.2 INSULATING CEMENTS
	A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449.
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TRamco Insulation, Inc.; Ramcote 1200 and Quik-Cote.42T



	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. Calcium Silicate Adhesive:  Fibrous, sodium-silicate-based adhesive with a service temperature range of 33T50 to 800 deg F33T.
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include, the following:
	a. 42TChilders Brand42T, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-97.
	b. 42TEagle Bridges 42T - Marathon Industries; 290.
	c. 42TFoster Brand42T, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 81-27.
	d. 42TMon-Eco Industries, Inc42T.; 22-30.
	e. 42TVimasco Corporation42T; 760.

	2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TChilders Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-12742T.
	b. 42TEagle Bridges - Marathon Industries; 22542T.
	c. 42TFoster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-60/85-7042T.
	d. 42TMon-Eco Industries, Inc.; 22-2542T.

	2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	D. PVC Jacket Adhesive:  Compatible with PVC jacket.
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TDow Corning Corporation; 739, Dow Silicone42T.
	b. 42TJohns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive42T.
	c. 42TP.I.C. Plastics, Inc.; Welding Adhesive42T.
	d. 42TSpeedline Corporation; Polyco VP Adhesive42T.

	2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Adhesive shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."


	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below-ambient services.
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TChilders Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-3042T.
	b. 42TEagle Bridges - Marathon Industries; 50142T.
	c. 42TFoster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-3542T.
	d. 42TMon-Eco Industries, Inc.; 55-1042T.

	2. Water-Vapor Permeance:  ASTM F 1249, 33T0.05 perm33T at 33T35-mil33T dry film thickness.
	3. Service Temperature Range:  33T0 to 180 deg F33T.
	4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight.
	5. Color:  White.


	2.5 LAGGING ADHESIVES
	A. Description:  Comply with MIL-A-3316C, Class I, Grade A, and shall be compatible with insulation materials, jackets, and substrates.
	1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TChilders Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-50 AHV242T.
	b. 42TFoster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-3642T.
	c. 42TVimasco Corporation; 713 and 71442T.

	3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over pipe insulation.
	4. Service Temperature Range:  33T0 to plus 180 deg F33T.
	5. Color:  White.


	2.6 SEALANTS
	A. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TChilders Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-7642T.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  33TMinus 40 to plus 250 deg F33T.
	5. Color:  White.
	6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	7. Sealants shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."


	2.7 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:
	1. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C 1136, Type I.


	2.8 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-applied jacket schedules.
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TJohns Manville; Zeston42T.
	b. 42TP.I.C. Plastics, Inc.; FG Series42T.
	c. 42TProto Corporation; LoSmoke42T.
	d. 42TSpeedline Corporation; SmokeSafe42T.

	2. Adhesive:  As recommended by jacket material manufacturer.
	3. Color:  White.
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and roof drain bodies.



	2.9 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TABI, Ideal Tape Division; 428 AWF ASJ42T.
	b. 42TAvery Dennison Corporation, Specialty Tapes Division; Fasson 083642T.
	c. 42TCompac Corporation; 104 and 10542T.
	d. 42TVenture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ42T.

	2. Width:  33T3 inches33T.
	3. Thickness:  33T11.5 mils33T.
	4. Adhesion:  33T90 ounces force/inch33T in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  33T40 lbf/inch33T in width.
	7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

	B. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TABI, Ideal Tape Division; 370 White PVC tape42T.
	b. 42TCompac Corporation; 13042T.
	c. 42TVenture Tape; 1506 CW NS42T.

	2. Width:  33T2 inches33T.
	3. Thickness:  33T6 mils33T.
	4. Adhesion:  33T64 ounces force/inch33T in width.
	5. Elongation:  500 percent.
	6. Tensile Strength:  33T18 lbf/inch33T in width.


	2.10 SECUREMENTS
	A. Bands:
	1. 42TProducts42T:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. 42TITW Insulation Systems; Gerrard Strapping and Seals42T.
	b. 42TRPR Products, Inc.; Insul-Mate Strapping and Seals42T.

	2. Stainless Steel:  ASTM A 167, Type 316; 33T0.015 inch33T thick, 33T1/2 inch33T wide with wing seal or closed seal.

	B. Staples:  Outward-clinching insulation staples, nominal 33T3/4-inch-33T wide, stainless steel or Monel.
	C. Wire:  33T0.062-inch33T soft-annealed, stainless steel.
	1. 42TManufacturers42T:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include the following:
	a. 42TC & F Wire42T.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.
	B. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, apply a corrosion coating to insulated surfaces as follows:
	1. Carbon Steel:  Coat carbon steel operating at a service temperature between 33T32 and 300 deg F33T with an epoxy coating.  Consult coating manufacturer for appropriate coating materials and application methods for operating temperature range.

	C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	3. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 33T3-inch-33T wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 33T4 inches33T o.c.
	3. Overlap jacket longitudinal seams at least 33T1-1/2 inches33T.  Install insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 33T2 inches3...
	a. For below-ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 33T4 inches33T beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	P. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Cleanouts.


	3.4 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, ...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to the next and hold in place with tie ...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or o...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, o...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services.  Reinforce the mastic with fabric-reinforcing mes...
	8. For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  Tape PVC covers to ...
	9. Stencil or label the outside insulation jacket of each union with the word "union."  Match size and color of pipe labels.

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape insulation at these connections by tapering it to and around ...
	D. Install removable insulation covers on fittings and devices previously noted above.  Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union long at least two times the insulation thickness over adjacent pipe insulation on each side of flange or union.  Secure flange cover in pl...
	3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie wire.  Extend insulation at least 33T2 inches...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.5 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward clinched staples at 33T6 inches33T o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs.  Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashin...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 33T1 inch33T, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.6 FIELD-APPLIED JACKET INSTALLATION
	A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied jackets.
	1. Draw jacket smooth and tight to surface with 33T2-inch33T overlap at seams and joints.
	2. Embed glass cloth between two 33T0.062-inch-33T thick coats of lagging adhesive.
	3. Completely encapsulate insulation with coating, leaving no exposed insulation.

	B. Where PVC jackets are indicated, install with 33T1-inch33T overlap at longitudinal seams and end joints.  Seal with manufacturer's recommended adhesive.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.

	C. Where metal jackets are indicated, install with 33T2-inch33T overlap at longitudinal seams and end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by insulation manufacturer.  Secur...

	3.7 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Underground piping.


	3.8 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold, Hot and Recirculation Water Piping (General Building Areas):
	1. Mineral-Fiber, Preformed Pipe Insulation with factory applied jacket, Type I:  233T inch33T thick.


	3.9 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. Piping, Exposed:
	1. PVC:  33T30 mils33T thick.




	22 11 16 Domestic Water Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Aboveground domestic water pipes, tubes, and fittings inside buildings.

	B. Related Requirements:
	1. Section 22 07 19 “Plumbing Piping Insulation.”
	2. Section 22 11 19 “Domestic Water Piping Specialties.”


	1.3 ACTION SUBMITTALS
	A. Product Data:  For transition fittings and dielectric fittings.

	1.4 INFORMATIONAL SUBMITTALS
	A. System purging and disinfecting activities report.
	B. Field quality-control reports.

	1.5 FIELD CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Engineer and Owner no fewer than five (5) days in advance of proposed interruption of water service.
	2. Do not interrupt water service without Engineers or Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Potable-water piping and components shall comply with NSF 14 and NSF 61.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  33TASTM B 88, Type L33T water tube, drawn temper.
	B. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings.
	C. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.
	D. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.
	E. Copper Unions:
	1. MSS SP-123.
	2. Cast-copper-alloy, hexagonal-stock body.
	3. Ball-and-socket, metal-to-metal seating surfaces.
	4. Solder-joint or threaded ends.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:
	1. AWWA C110/A21.10, rubber, flat face, 33T1/8 inch33T thick or ASME B16.21, nonmetallic and asbestos free unless otherwise indicated.
	2. Full-face or ring type unless otherwise indicated.

	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Solder Filler Metals:  ASTM B 32, lead-free alloys.
	D. Flux:  ASTM B 813, water flushable.
	E. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Before proceeding with water piping installation, examine conditions existing at Site and notify affected Contractors and Engineer of any construction or any other conditions prevailing which prevent, inhibit, or otherwise interfere with water pipi...
	B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions.

	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Instal...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Comply with requirements for pressure gages in Section 22 05 19 "Meters and Gages for Plumbing Piping" and with requirements for drain valves and strainers in Section 22 11 19 "Domestic Water Piping Specialties."
	D. Install shutoff valve immediately upstream of each dielectric fitting.
	E. Install domestic water piping level without pitch and plumb.
	F. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	G. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	H. Install piping to permit valve servicing.
	I. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the system pressure rating used in applications below unless otherwise indicated.
	J. Install piping free of sags and bends.
	K. Install fittings for changes in direction and branch connections.
	L. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	M. Install pressure gages on suction and discharge piping for each plumbing pump.  Comply with requirements for pressure gages in Section 22 05 19 "Meters and Gages for Plumbing Piping."
	N. Install thermostats in hot-water circulation piping.  Comply with requirements for thermostats in Section 22 11 23 "Domestic Water Pumps."
	O. Install thermometers on and pressure gages on inlet and outlet piping from each heat exchanger.  Comply with requirements for thermometers in Section 22 05 19 "Meters and Gages for Plumbing Piping."

	3.3 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Brazed Joints for Copper Tubing:  Comply with CDA's "Copper Tube Handbook," "Brazed Joints" chapter.
	D. Soldered Joints for Copper Tubing:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	E. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service.  Join flanges with gasket and bolts according to ASME B31.9.

	3.4 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. Comply with requirements for dielectric fittings in Section 22 05 00 “Common Work Results for Plumbing”
	B. Dielectric Fittings for 33TNPS 233T and Smaller:  Use dielectric couplings, nipples or unions.
	C. Dielectric Fittings for 33TNPS 2-1/2 to NPS 433T:  Use dielectric flanges, flange kits or nipples.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger, support products, and installation in Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment."
	1. Vertical Piping:  MSS Type 8 or 42, clamps.
	4. Base of Vertical Piping:  MSS Type 52, spring hangers.

	B. Support vertical piping and tubing at base and at floor.
	C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 33T3/8 inch33T.
	D. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. 33TNPS 3/433T and Smaller:  33T60 inches33T with 33T3/8-inch33T rod.
	2. 33TNPS 1 and NPS 1-1/433T:  33T72 inches33T with 33T3/8-inch33T rod.
	3. 33TNPS 1-1/2 and NPS 233T:  33T96 inches33T with 33T3/8-inch33T rod.
	4. 33TNPS 2-1/233T:  33T108 inches33T with 33T1/2-inch33T rod.
	5. 33TNPS 3 to NPS 533T:  33T10 feet33T with 33T1/2-inch33T rod.
	6. 33TNPS 633T:  33T10 feet33T with 33T5/8-inch33T rod.
	7. 33TNPS 833T:  33T10 feet33T with 33T3/4-inch33T rod.

	E. Install supports for vertical copper tubing every 33T10 feet33T.
	F. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Domestic Water Booster Pumps:  Cold-water suction and discharge piping.
	2. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	3. Equipment:  Cold- and hot-water-supply piping as indicated, but not smaller than equipment connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for 33TNPS 2-1/233T    and larger.


	3.7 IDENTIFICATION
	A. Identify system components.  Comply with requirements for identification materials and installation in Section 22 05 53 "Identification for Plumbing Piping and Equipment."
	B. Label pressure piping with system operating pressure.

	3.8 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Piping Inspections:
	a. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.
	b. During installation, notify authorities having jurisdiction at least one (1) day before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction:
	1) Final Inspection:  Arrange for authorities having jurisdiction to observe tests specified in "Piping Tests" Subparagraph below and to ensure compliance with requirements.

	c. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or inspections, make required corrections and arrange for reinspection.
	d. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.

	2. Above Grade Piping Tests:
	a. Initial Test:
	1) Do not connect fixtures, equipment and solenoid valves into system during this test.
	3) Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of piping tested.
	4) Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	5) Cap and subject piping to static water pressure of 33T150 psig33T44T (1034 kPa)44T, without exceeding pressure rating of piping system materials.  Isolate test source and allow it to stand for four hours.  Leaks and loss in test pressure constitute...
	6) Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	7) Prepare reports for tests and for corrective action required.

	b. Test After Fixtures are Connected:
	1) Fill domestic water piping.  Check components to determine that they are not air bound and that piping is full of water.
	2) Test system again for 2 hours at 33T75 psig33T or prevailing water pressure, whichever is higher.
	3) Repair leaks and defects at fixture and equipment connections or at solenoid valves, and retest piping or portion thereof until satisfactory results are obtained.
	4) Prepare reports for tests and for corrective action required.



	B. Domestic water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.9 ADJUSTING
	A. Perform the following adjustments before operation:
	1. Close drain valves, hydrants, and hose bibbs.
	2. Open shutoff valves to fully open position.
	3. Open throttling valves to proper setting.
	4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
	a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide hot-water flow in each branch.
	b. Adjust calibrated balancing valves to flows indicated.

	5. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	6. Remove and clean strainer screens.  Close drain valves and replace drain plugs.
	7. Remove filter cartridges from housings and verify that cartridges are as specified for application where used and are clean and ready for use.
	8. Check plumbing specialties and verify proper settings, adjustments, and operation.


	3.10 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 33T50 ppm33T of chlorine.  Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 33T200 ppm33T of chlorine.  Isolate and allow to stand for three (3) hours.

	c. After contact period, flush all parts of system with clear water until system tests at no more than 0.2-PPM residual chlorine.
	d. After contact period, flush all parts of system with clear water until system tests at no more than 0 PPM residual chlorine.
	e. Repeat procedures if biological examination shows contamination.
	f. Have samples analyzed by a State Certified testing lab. Submit copy of results to Engineer showing samples test negative for coliform bacteria.


	B. Prepare and submit reports of purging and disinfecting activities.  Include copies of water-sample approvals from authorities having jurisdiction.
	C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.

	3.11 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Aboveground domestic water piping, 33TNPS 233T and smaller, shall be the following:
	1. Hard copper tube, 33TASTM B 88, Type L33T; cast- or wrought-copper, solder-joint fittings; and soldered joints.

	D. Aboveground domestic water piping, 33TNPS 2-1/2 to NPS 433T, shall be the following:
	1. Hard copper tube, 33TASTM B 88, Type L33T; cast- or wrought-copper, solder-joint fittings; and soldered joints.


	3.12 VALVE SCHEDULE
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	1. Shutoff Duty:  Use ball valves for piping 33TNPS 233T and smaller.  Use butterfly valves with flanged ends for piping 33TNPS 2-1/233Tand larger.
	2. Throttling Duty:  Use ball or globe valves for piping 33TNPS 233T and smaller.  Use butterfly or ball valves with flanged ends for piping 33TNPS 2-1/233T and larger.
	3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated balancing valves.
	4. Drain Duty:  Hose-end drain valves.

	B. Use check valves to maintain correct direction of domestic water flow to and from equipment.



	22 11 19 Domestic Water Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Vacuum breakers.
	2. Balancing valves.
	3. Temperature-actuated, water mixing valves.
	4. Strainers.
	5. Drain valves.
	6. Water-hammer arresters.
	7. Air vents.
	8. Specialty valves.
	9. Flexible connectors.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for domestic water piping specialties. Include rated capacities, operating characteristics,...
	1. Pipe-applied, atmospheric-type vacuum breakers.
	2. Hose-connection vacuum breakers.
	3. Pressure vacuum breakers.
	4. Water control valves.
	5. Copper-alloy calibrated balancing valves.
	6. Primary, thermostatic, water mixing valves.
	7. Y-pattern strainers.
	8. Ball-valve-type, hose-end drain valves.
	9. Bolted-construction automatic air vents.
	10. Welded-construction automatic air vents.
	11. Stainless-steel-hose flexible connectors.

	B. Shop Drawings:  For domestic water piping specialties.
	1. Include diagrams for power, signal, and control wiring.

	C. Informational Submittals
	1. Field quality-control reports.

	D. Closeout Submittals
	1. Operation and Maintenance Data:  For domestic water piping specialties to include in emergency, operation, and maintenance manuals.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES
	A. Potable-water piping and components shall comply with NSF 61.

	2.2 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  32T125 psig32T unless otherwise indicated.

	2.3 VACUUM BREAKERS
	A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
	1. 41TBasis-of-Design Product41T:  Subject to compliance with requirements, provide Watts  Model 288A or a comparable product by one of the following:
	a. 41TConbraco Industries, Inc41T.
	b. 41TZurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products41T.

	2. Standard:  ASSE 1001.
	3. Size:  32TNPS 1/4 to NPS 332T, as required to match connected piping.
	4. Body:  Bronze.
	5. Inlet and Outlet Connections:  Threaded.
	6. Finish:  Chrome plated.


	2.4 BALANCING VALVES
	A. Copper-Alloy Calibrated Balancing Valves:
	1. 41TBasis-of-Design Product41T:  Subject to compliance with requirements, provide product by one of the following:
	a. 41TArmstrong International, Inc41T.
	b. 41TFlo Fab Inc41T.
	c. 41TITT Corporation; Bell & Gossett Div41T.
	d. 41TNIBCO Inc41T.
	e. 41TTAC41T.
	f. 41TTACO Incorporated41T.
	g. 41TWatts; a division of Watts Water Technologies, Inc.; Watts Regulator Company41T.

	2. Type:  Ball or Y-pattern globe valve with two readout ports and memory-setting indicator.
	3. Body:  Brass or bronze.
	4. Size:  Same as connected piping, but not larger than 32TNPS 232T.
	5. Accessories:  Meter hoses, fittings, valves, differential pressure meter, and carrying case.

	B. Accessories:  Meter hoses, fittings, valves, differential pressure meter, and carrying case.
	C. Memory-Stop Balancing Valves:
	1. 41TBasis-of-Design Product41T:  Subject to compliance with requirements, provide NIBCO Model S-585-70-66-M or T-585-70-66-M or a comparable product by one of the following:
	a. 41TConbraco Industries, Inc41T.
	b. 41THammond Valve41T.
	c. 41TMilwaukee Valve Company41T.

	2. Standard:  MSS SP-110 for two-piece, copper-alloy ball valves.
	3. Pressure Rating:  32T400-psig32T minimum CWP.
	4. Size:  32TNPS 232T or smaller.
	5. Body:  Copper alloy.
	6. Port:  Standard or full port.
	7. Ball:  Chrome-plated brass.
	8. Seats and Seals:  Replaceable.
	9. End Connections:  Solder joint or threaded.
	10. Handle:  Vinyl-covered steel with memory-setting device.


	2.5 TEMPERATURE-ACTUATED, WATER MIXING VALVES
	A. Primary, Thermostatic, Water Mixing Valves:
	1. 41TBasis-of-Design Product41T:  Subject to compliance with requirements, provide product by one of the following:
	a. 41TArmstrong International, Inc41T.
	b. 41TLawler Manufacturing Company, Inc41T.
	c. 41TLeonard Valve Company41T.
	d. 41TPowers; a division of Watts Water Technologies, Inc41T.
	e. 41TSymmons Industries, Inc41T.

	2. Standard:  ASSE 1017.
	3. Pressure Rating:  32T125 psig 32Tminimum unless otherwise indicated.
	4. Type:  Exposed-mounted, thermostatically controlled, water mixing valve.
	5. Material:  Bronze body with corrosion-resistant interior components.
	6. Connections:  Union inlets and outlet.
	7. Accessories:  Manual temperature control, check stops on hot- and cold-water supplies, and adjustable, temperature-control handle.
	8. Tempered-Water Setting:  110 32Tdeg F32T>.
	9. Tempered-Water Design Flow Rate:   TBD
	10. Selected Valve Flow Rate at 32T45-psig32T Pressure Drop:  TBD.
	11. Pressure Drop at Design Flow Rate:  TBD
	12. Valve Finish: Rough bronze.
	13. Piping Finish:  Copper.


	2.6 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:
	1. Pressure Rating:  32T125 psig32T minimum unless otherwise indicated.
	2. Body:  Bronze for 32TNPS 232T and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approved, epoxy coated, flanged and for 32TNPS 2-1/232T and larger.
	3. End Connections:  Threaded 32Tfor NPS 232T and smaller; flanged for 32TNPS 2-1/232T and larger.
	4. Screen:  Stainless steel with round perforations unless otherwise indicated.
	5. Perforation Size:
	a. Strainers 32TNPS 232T and Smaller:  32T0.020 inch32T.
	b. Strainers 32TNPS 2-1/2 to NPS 432T:  32T0.045 inch32T.

	6. Drain:  Factory-installed, hose-end drain valve.


	2.7 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:
	1. Standard:  MSS SP-110 for standard-port, two-piece ball valves.
	2. Pressure Rating:  32T400-psig32T minimum CWP.
	3. Size:  32TNPS 3/432T.
	4. Body:  Copper alloy.
	5. Ball:  Chrome-plated brass.
	6. Seats and Seals:  Replaceable.
	7. Handle:  Vinyl-covered steel.
	8. Inlet:  Threaded or solder joint.
	9. Outlet:  Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap with brass chain.


	2.8 WATER-HAMMER ARRESTERS
	A. Water-Hammer Arresters:
	1. 41TBasis-of-Design Product41T:  Subject to compliance with requirements, provide product by one of the following:
	a. 41TAMTROL, Inc41T.
	b. 41TJosam Company41T.
	c. 41TMIFAB, Inc41T.
	d. 41TPrecision Plumbing Products, Inc41T.
	e. 41TSioux Chief Manufacturing Company, Inc41T.
	f. 41TSmith, Jay R. Mfg. Co.; Division of Smith Industries, Inc41T.
	g. 41TTyler Pipe; Wade Div41T.
	h. 41TWatts Drainage Products41T.
	i. 41TZurn Industries, LLC; Plumbing Products Group; Specification Drainage Products41T.

	2. Standard:  ASSE 1010 or PDI-WH 201.
	3. Type:  Metal bellows or copper tube with piston.
	4. Size:  ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.


	2.9 AIR VENTS
	A. Bolted-Construction Automatic Air Vents:
	1. Body:  Bronze.
	2. Pressure Rating and Temperature:  32T125-psig32T minimum pressure rating at 32T140 deg F32T.
	3. Float:  Replaceable, corrosion-resistant metal.
	4. Mechanism and Seat:  Stainless steel.
	5. Size:  32TNPS 3/832T minimum inlet.
	6. Inlet and Vent Outlet End Connections:  Threaded.

	B. Welded-Construction Automatic Air Vents:
	1. Body:  Stainless steel.
	2. Pressure Rating:  32T150-psig32T minimum pressure rating.
	3. Float:  Replaceable, corrosion-resistant metal.
	4. Mechanism and Seat:  Stainless steel.
	5. Size:  32TNPS 3/832T minimum inlet.
	6. Inlet and Vent Outlet End Connections:  Threaded.


	2.10 FLEXIBLE CONNECTORS
	A. 41TBasis-of-Design Product41T:  Subject to compliance with requirements, provide product by one of the following:
	1. 41TFlex-Hose Co., Inc41T.
	2. 41TFlexicraft Industries41T.
	3. 41TFlex Pression, Ltd41T.
	4. 41TFlex-Weld Incorporated41T.
	5. 41THyspan Precision Products, Inc41T.
	6. 41TMercer Gasket & Shim, Inc41T.
	7. 41TMetraflex, Inc41T.
	8. 41TProco Products, Inc41T.
	9. 41TTOZEN Corporation41T.
	10. 41TUnaflex.Universal Metal Hose; a Hyspan company41T.

	B. Stainless-Steel-Hose Flexible Connectors:  Corrugated-stainless-steel tubing with stainless-steel wire-braid covering and ends welded to inner tubing.
	1. Working-Pressure Rating:  Minimum 32T200 psig32T.
	2. End Connections 32TNPS 232T and Smaller:  Threaded steel-pipe nipple.
	3. End Connections 32TNPS 2-1/232T and Larger:  Flanged steel nipple.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install balancing valves in locations where they can easily be adjusted.
	B. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	C. Install Y-pattern strainers for water on supply side of each control valve and pump.
	D. Install water-hammer arresters in water piping according to PDI-WH 201.
	E. Install air vents at high points of water piping.  Install drain piping and discharge onto floor drain.

	3.2 CONNECTIONS
	A. Comply with requirements for ground equipment in Section 260526 "Grounding and Bonding for Electrical Systems."
	B. Fire-retardant-treated-wood blocking is specified in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for electrical connections.

	3.3 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	1. Pressure vacuum breakers.
	2. Calibrated balancing valves.
	3. Primary water tempering valves.

	B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and signs are specified in Section 2...

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Test each pressure vacuum breaker according to authorities having jurisdiction and the device's reference standard.

	B. Domestic water piping specialties will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Set field-adjustable pressure set points of water pressure-reducing valves.
	B. Set field-adjustable flow set points of balancing valves.
	C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves.



	22 11 23 Domestic Water Pumps
	22 12 23 Facility Indoor Potable Water Storage Tanks
	22 13 16 Sanitary Waste and Vent Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipe, tube, and fittings.
	2. Specialty pipe fittings.


	1.3 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure unless otherwise indicated:
	1. Soil, Waste, and Vent Piping:  33T10-foot head of water33T43T (30 kPa)43T.


	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Hubless, cast-iron soil pipe and fittings
	2. Heavy-duty, high torque hubless-piping couplings
	3. Transition couplings.

	B. Informational Submittals
	1. Field quality-control reports.


	1.5 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

	1.6 PROJECT CONDITIONS
	A. Interruption of Existing Sanitary Sewer:  Do not interrupt sanitary sewer piping in facilities occupied by Owner unless permitted under the following conditions and then only after arranging to provide temporary measures to deal with sanitary sewer...
	1. Refer to Section 01 10 00 “Summary” for requirements associated with interrupting the existing sanitary sewer service to facilities occupied by the Owner.



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Gaskets:  ASTM C 564, rubber.
	C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber.

	2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  Centrifugally cast gray cast iron pipe and static cast fittings conforming to requirements of ASTM A 888 or CISPI with coating on interior and exterior in accordance with ANSI/AWWA C104/A21.4. Pipe and fittings marked with the c...
	B. Heavy-Duty, High Torque Hubless-Piping Couplings:
	1. 41TManufacturers41T:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 41TANACO-Husky41T; a division of McWane, Inc.
	b. 41TClamp-All Corp41T.
	c. 41TMIFAB, Inc41T.
	d. 41TMission Rubber Company; a division of MCP Industries, Inc41T.
	e. 41TTyler Pipe41T.

	2. Standards:  ASTM C 1540.

	C. Description:  Type 304 stainless-steel shield with stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

	2.3 TRANSITION FITTINGS
	A. Install transition couplings at joints of piping with small differences in OD's. Refer to transition fitting products specified in Section 22 05 00 “Common Work Results for Plumbing”.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which drainage and vent systems, e.g., storm drainage, sanitary sewer, laboratory waste, etc., are to be installed in coordination with Installer of materials and components specified in this Se...
	1. Verify invert elevation of existing piping when new connections are indicated. Do not install buried sewer work until existing sewer invert elevation has been verified to meet required slope and bury depth requirements of new sewer piping.
	2. Determine inverts and routing of piping systems and interferences with other building piping systems, building structure, lights, ductwork, foundations prior to installation.

	B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions.

	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. ...
	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping at indicated slopes.
	E. Install piping free of sags and bends.
	F. Install fittings for changes in direction and branch connections.
	G. Install vent piping to allow application of insulation within 6 feet of a roof penetration.
	H. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal...
	I. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer'...
	J. Install soil and waste drainage and vent piping at the following minimum slopes unless otherwise indicated:
	1. Building Sanitary Drain:  2 percent downward in direction of flow for piping 33TNPS 333T43T (DN 80)43T and smaller; 1 percent downward in direction of flow for piping 33TNPS 433T43T (DN 100)43T and larger.
	2. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

	K. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	L. Plumbing Specialties:
	1. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers in sanitary drainage gravity-flow piping.  Install cleanout fitting with closure plug inside the building in sanitary drainage force-main pi...
	2. Install drains in sanitary drainage gravity-flow piping.  Comply with requirements for drains specified in Section 22 13 19 "Sanitary Waste Piping Specialties."

	M. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	N. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Section 22 05 17 "Sleeves and Sleeve Seals for Plumbing Piping."

	3.3 JOINT CONSTRUCTION
	A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.

	3.4 SPECIALTY PIPE FITTING INSTALLATION
	A. Comply with requirements for transition fittings specified in Section 22 05 00 "Common Work Results for Plumbing."
	B. Transition Couplings:
	1. In Drainage Piping:  Shielded, nonpressure transition couplings.


	3.5 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect drainage and vent piping to the following:
	1. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than required by plumbing code.
	2. Comply with requirements for cleanouts and drains specified in Section 22 13 19 "Sanitary Waste Piping Specialties."
	3. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if indicated and union for each connection.  Use flanges instead of unions for connections 33TNPS 2-1/233T and larger.

	C. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	D. Make connections according to the following unless otherwise indicated:
	1. Install unions, in piping 33TNPS 2 33Tand smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping 33TNPS 2-1/233T and larger, adjacent to flanged valves and at final connection to each piece of equipment.


	3.6 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification specified in Section 22 05 53 "Identification for Plumbing Piping and Equipment."

	3.7 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside leaders on completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, but not less than 33T10-foot head of water33T.  From...
	4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.  Plug vent-stack openings on roof and building drains where they leave building.  Int...
	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.


	3.8 CLEANING AND PROTECTION
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.

	3.9 PIPING SCHEDULE
	A. Underground, soil, waste, and vent piping 33TNPS 1233T and smaller shall be any of the following:
	1. Extra Heavy Service class, cast-iron soil piping; gaskets; and gasketed joints.




	22 13 19 Sanitary Waste Piping Specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Cleanouts.
	2. Floor drains.
	3. Miscellaneous sanitary drainage piping specialties.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings: Show fabrication and installation details for frost-resistant vent terminals.
	B. Field quality-control reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Floor Cleanouts, Boiler Rooms and Mechanical Room Areas (HD CODP):
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide 43TSmith, Jay R. Mfr. Co.; Division of Smith Industries, Inc43T.; No. 4220-U-G Series or comparable product by one of the following:
	a. 43TJosam Company; Josam Div43T.
	b. 43TMIFAB, Inc43T.
	c. 43TWatts Drainage Products Inc43T.
	d. 43TZurn Plumbing Products Group; Specification Drainage Operation43T.

	2. Standard:  ASME A112.36.2M, for adjustable housing cleanouts.
	3. Size:  Same as connected branch.
	4. Type:  Adjustable housing.
	5. Body or Ferrule Material:  Cast iron.
	6. Outlet Connection:  Spigot.
	7. Closure:  Brass plug with straight threads and gasket or plastic plug and gasket.
	8. Adjustable Housing Material:  Galvanized cast iron with threads.
	9. Frame and Cover Material and Finish:  Galvanized cast iron with scoriated, vandal resistant top.
	10. Frame and Cover Shape:  Round.
	11. Top-Loading Classification:  Heavy Duty.
	12. Riser:  ASTM A 74, Extra-Heavy or Service class, cast-iron drainage pipe fitting and riser to cleanout.


	2.2 FLOOR DRAINS
	A. Cast-Iron Floor Drains (FD “A”):
	1. 43TBasis-of-Design Product43T: Subject to compliance with requirements, provide Jay R. Smith Mfg. Co.; No. 230Y Series or comparable product by one of the following:
	a. 43TCommercial Enameling Co43T.
	b. 43TJosam Company43T; Josam Div.
	c. 43TMIFAB, Inc43T.
	d. 43TPrier Products, Inc43T.
	e. 43TSmith, Jay R. Mfg. Co43T.
	f. 43TTyler Pipe43T; Wade Div.
	g. 43TWatts Drainage Products43T.
	h. 43TZurn Plumbing Products Group43T; Specification Drainage Operation.

	2. Standard: ASME A112.6.3.
	3. Pattern: Floor drain.
	4. Body Material: Gray iron.
	5. Seepage Flange: Required.
	6. Anchor Flange: Required.
	7. Clamping Device: Required.
	8. Outlet: Bottom.
	9. Backwater Valve: Not required.
	10. Coating on Interior and Exposed Exterior Surfaces: Acid-resistant enamel.
	11. Sediment Bucket: Not required.
	12. Top or Strainer Material: Nickel bronze.
	13. Top of Body and Strainer Finish: Nickel bronze.
	14. Top Shape: Round.
	15. Dimensions of Top or Strainer: 12” adjustable top; 11 ½” Strainer; Tractor Grate; 9” – 10 3/8” Body; 5” sump.
	16. Top Loading Classification: Heavy Duty.
	17. Funnel: Not required.
	18. Inlet Fitting: Not required.
	19. Trap Material: Not required.
	20. Trap Pattern: Not required.
	21. Trap Features: Not required.


	2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains:
	1. Description: Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-iron, soil-pipe fittings. Include P-trap, hub-and-spigot riser section; and where required, increaser fitting joined with ASTM C 564, rubber gaskets.
	2. Size: Same as connected waste piping with increaser fitting of size indicated.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of sanitary drainage and vent piping systems to verify actual locations of specialties installations.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions.

	3.2 INSTALLATION
	A. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to 34TNPS 434T. Use 34TNPS 434T for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 34T50 feet34T for piping 34TNPS 434T and smaller.

	B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	C. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with finished floor, unless otherwise indicated.
	1. Position floor drains for easy access and maintenance.
	2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set with grates depressed according to the following drainage area radii:
	a. Radius, 34T30 Inches34T or Less: Equivalent to 1 percent slope, but not less than 34T1/4-inch34T total depression.

	3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring. Maintain integrity of waterproof membranes where penetrated.
	4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	D. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	E. Install frost-resistant vent terminals on each vent pipe passing through roof. Maintain 34T1-inch34T clearance between vent pipe and roof substrate.

	3.3 CONNECTIONS
	A. Comply with requirements in Section 22 13 16 "Sanitary Waste and Vent Piping" for piping installation requirements. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.

	3.4 FLASHING INSTALLATION
	A. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 34T10 inches34T, and skirt or flange extending at least 34T8 inches34T around pipe.

	B. Set flashing on floors in solid coating of bituminous cement.
	C. Secure flashing into sleeve and specialty clamping ring or device.
	D. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron sleeve having calking recess.
	E. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.5 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.


	3.6 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	22 16 23 Natural Gas Piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, tubes, and fittings.
	2. Piping specialties.
	3. Piping and tubing joining materials.
	4. Valves.
	5. Pressure regulators.
	6. Service meters.
	7. Concrete bases.


	1.3 DEFINITIONS
	A. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.
	B. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.

	1.4 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	1. Piping and Valves: 34T100 psig34T minimum unless otherwise indicated.
	2. Service Regulators: 34T65 psig34T44T 34T44T100 psig34T minimum unless otherwise indicated.
	3. Minimum Operating Pressure of Service Meter:  34T5 psig34T.

	B. Natural-Gas System Pressure within Buildings: More than 34T0.5 psig34T but not more than 34T2 psig34T.

	1.5 SUBMITTALS
	A. Product Data: For each type of the following:
	1. Piping specialties.
	2. Valves. Include pressure rating, capacity, settings, and electrical connection data of selected models.
	3. Pressure regulators. Indicate pressure ratings and capacities.
	4. Service meters. Indicate pressure ratings and capacities. Include bypass fittings supports.
	5. Dielectric fittings.

	B. Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attac...
	1. Shop Drawing Scale: 34T1/4 inch per foot34T.
	2. Detail mounting, supports, and valve arrangements for service meter assembly and pressure regulator assembly. Copies of Utility provided shop drawings are also acceptable.

	C. Informational Submittals
	1. Coordination Drawings: Plans and details, drawn to scale, on which natural-gas piping is shown and coordinated with other installations, using input from installers of the items involved.
	2. Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and coordinated with other services and utilities.
	3. Coordinate first paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as supplemented in "Quality Assurance" Article.
	4. Qualification Data: For qualified professional engineer.
	5. Welding certificates.
	6. Field quality-control reports.

	D. Closeout Submittals
	1. Operation and Maintenance Data:  For motorized gas valves and pressure regulators to include in emergency, operation, and maintenance manuals.


	1.6 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Regulatory Requirements:
	1. Install gas equipment, piping materials and provide testing in accordance with latest edition of International Mechanical Code, applicable American National Standards Institute (ANSI) code and NFPA 54 - National Fuel Gas Code, and rules and regulat...


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and protect from direct sunlight.

	1.8 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations. Contact utility-locating service for area where Project is located.
	B. Interruption of Existing Natural-Gas Service:  Refer to Section 01 10 00 “Summary” for requirements associated with interrupting the existing natural gas supply to facilities occupied by the Owner.

	1.9 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Seamless Steel Pipe: ASTM A106, black steel, Schedule 40, Grade B. ASTM A53 / A53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	a. Material Group: 1.1.
	b. End Connections: Threaded or butt welding to match pipe.
	c. Lapped Face: Not permitted underground.
	d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-wound metal gaskets.
	e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless steel underground.

	5. Protective Coating for Underground Piping: Factory-applied, three-layer coating of epoxy, adhesive, and PE.
	a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

	6. Mechanical Couplings:
	a. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1) Dresser Piping Specialties; Division of Dresser, Inc.
	2) Smith-Blair, Inc.

	b. Steel flanges and tube with epoxy finish.
	c. Buna-nitrile seals.
	d. Stainless-steel bolts, washers, and nuts.
	e. Coupling shall be capable of joining PE pipe to PE pipe, steel pipe to PE pipe, or steel pipe to steel pipe.
	f. Steel body couplings installed underground on plastic pipe shall be factory equipped with anode.



	2.2 PIPING SPECIALTIES
	A. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.3 JOINING MATERIALS
	A. Joint Compound and Tape: Suitable for natural gas.
	B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	C. Brazing Filler Metals: Alloy with melting point greater than 34T1000 deg F34T44T (540 deg C)44T complying with AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is applied in various services.
	B. General Requirements for Metallic Valves, 34TNPS 234T44T (DN 50)44T and Smaller: Comply with ASME B16.33.
	1. CWP Rating:  34T125 psig34T.
	2. Threaded Ends: Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.
	4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 34T1 inch34T and smaller.
	6. Service Mark: Valves 34T1-1/4 inches34T44T)44T to 34TNPS 234T shall have initials "WOG" permanently marked on valve body.

	C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
	1. 42TBasis-of-Design Product42T:  Subject to compliance with requirements, provide 42TNIBCO INC42T.; Model T-585-70-UL or comparable product by one of the following:
	a. 42TJomar International Ltd42T.
	b. 42TBrassCraft Manufacturing Company; a Masco company42T.
	c. 42TConbraco Industries, Inc.; Apollo Div42T.
	d. 42TLyall, R. W. & Company, Inc42T.
	e. 42TMcDonald, A. Y. Mfg. Co42T.
	f. 42TPerfection Corporation; a subsidiary of American Meter Company42T.

	2. Body: Bronze, complying with ASTM B 584.
	3. Ball: Chrome-plated bronze.
	4. Stem: Bronze; blowout proof.
	5. Seats: Reinforced TFE; blowout proof.
	6. Packing: Threaded-body packnut design with adjustable-stem packing.
	7. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	8. CWP Rating: 34T600 psig34T.
	9. Listing: Valves 34TNPS 134T and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

	D. Bronze Plug Valves: MSS SP-78.
	1. 42TManufacturers42T: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 42TLee Brass Company42T.
	b. 42TMcDonald, A. Y. Mfg. Co42T.

	2. Body: Bronze, complying with ASTM B 584.
	3. Plug: Bronze.
	4. Ends: Threaded, socket, or flanged as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Operator: Square head or lug type with tamperproof feature where indicated.
	6. Pressure Class: 34T125 psig34T.
	7. Listing: Valves 34TNPS 134T and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	8. Service: Suitable for natural-gas service with "WOG" indicated on valve body.


	2.5 PRESSURE REGULATORS
	A. General Requirements:
	1. Single stage and suitable for natural gas.
	2. Steel jacket and corrosion-resistant components.
	3. Elevation compensator.
	4. End Connections: Threaded for regulators 34TNPS 234T and smaller.

	B. Service Pressure Regulators: Comply with ANSI Z21.80.
	1. 42TBasis-of-Design Product42T: Subject to compliance with requirements, provide comparable product by one of the following:
	a. 42TActaris42T.
	b. 42TAmerican Meter Company.
	c. 42TFisher Control Valves and Regulators; Division of Emerson Process Management42T.
	d. 42TInvensys42T.
	e. 42TRichards Industries; Jordan Valve Div42T.

	2. Body and Diaphragm Case: Cast iron or die-cast aluminum.
	3. Springs: Zinc-plated steel; interchangeable.
	4. Diaphragm Plate: Zinc-plated steel.
	5. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
	6. Orifice: Aluminum; interchangeable.
	7. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
	8. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no pressure sensing piping external to the regulator.
	9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent of design discharge pressure at shutoff.
	10. Overpressure Protection Device: Factory mounted on pressure regulator.
	11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not connected to vent piping.
	12. Maximum Inlet Pressure: 34T100 psig34T.

	C. Appliance Pressure Regulators: Comply with ANSI Z21.18.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 42TCanadian Meter Company Inc42T.
	b. 42TEaton Corporation; Controls Div42T.
	c. 42THarper Wyman Co42T.
	d. 42TMaxitrol Company42T.
	e. 42TSCP, Inc42T.

	2. Body and Diaphragm Case: Die-cast aluminum.
	3. Springs: Zinc-plated steel; interchangeable.
	4. Diaphragm Plate: Zinc-plated steel.
	5. Seat Disc: Nitrile rubber.
	6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
	7. Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish.
	8. Regulator may include vent limiting device, instead of vent connection, if approved by authorities having jurisdiction.
	9. Maximum Inlet Pressure: 34T2 psig34T.


	2.6 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive insulating material.  Include end connections compatible with pipes to be joined. Refer to Section 22 05 00 "Common Work Results for Plumbing" for p...

	2.7 LABELING AND IDENTIFYING
	A. Detectable Warning Tape: Refer to Section 22 05 53 "Identification for Plumbing Piping and Equipment" for warning tape materials and basic installation requirements.
	B. Paint: Refer to Section 09 91 00 "Painting" for interior and exterior natural-gas piping paint materials and basic installation requirements.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Inspect natural-gas piping according to NFPA 54 and the International Fuel Gas Code to determine that natural-gas utilization devices are turned off in piping section affected.
	C. Comply with NFPA 54 and the International Fuel Gas Code requirements for prevention of accidental ignition.

	3.3 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Install underground, natural-gas piping buried at least 34T36 inches34T below finished grade. Comply with requirements in Section 31 20 00 "Earth Moving" for excavating, trenching, and backfilling.
	1. If natural-gas piping is installed less than 34T36 inches34T below finished grade, install it in containment conduit.

	C. Steel Piping with Protective Coating:
	1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
	2. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.
	3. Replace pipe having damaged PE coating with new pipe.

	D. Install fittings for changes in direction and branch connections.
	E. Install pressure gage upstream and downstream from each service regulator. Pressure gages are specified in Section 230519 "Meters and Gages for HVAC Piping."

	3.4 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping ...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	F. Locate valves for easy access.
	G. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Verify final equipment locations for roughing-in.
	K. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	L. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. Use nipple a minimum length of 3 pipe diameters, but not less than 34T3 inches34T44T (75 mm)44T long and same size as connected pipe. Install with space belo...

	M. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	O. Concealed Location Installations: Except as specified below, install concealed natural-gas piping and piping installed under the building in containment conduit constructed of steel pipe with welded joints as described in Part 2. Install a vent pip...
	1. Above Accessible Ceilings: Natural-gas piping, fittings, valves, and regulators may be installed in accessible spaces without containment conduit.
	2. In Floors: Install natural-gas piping with welded or brazed joints and protective coating in cast-in-place concrete floors. Cover piping to be cast in concrete slabs with minimum of 34T1-1/2 inches34T44T (38 mm)44T of concrete. Piping may not be in...
	3. In Floor Channels: Install natural-gas piping in floor channels. Channels must have cover and be open to space above cover for ventilation.
	4. In Walls or Partitions: Protect tubing installed inside partitions or hollow walls from physical damage using steel striker barriers at rigid supports.
	a. Exception: Tubing passing through partitions or walls does not require striker barriers.

	5. Prohibited Locations:
	a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts.
	b. Do not install natural-gas piping in solid walls or partitions.


	P. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
	Q. Connect branch piping from top or side of horizontal piping.
	R. Install unions in pipes 34TNPS 234T and smaller, adjacent to each valve, at final connection to each piece of equipment. Unions are not required at flanged connections.
	S. Do not use natural-gas piping as grounding electrode.
	T. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	U. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	V. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

	3.5 SERVICE-METER ASSEMBLY INSTALLATION
	A. Install service-meter assemblies aboveground.
	B. Install metal shutoff valves upstream from service regulators. Shutoff valves are not required at second regulators if two regulators are installed in series.
	C. Install strainer on inlet of service-pressure regulator and meter set.
	D. Install service regulators mounted outside with vent outlet horizontal or facing down. Install screen in vent outlet if not integral with service regulator.
	E. Install metal shutoff valves upstream from service meters. Install dielectric fittings downstream from service meters.
	F. Install service meters downstream from pressure regulators.
	G. Install metal bollards to protect meter assemblies. Comply with requirements in Section 055000 "Metal Fabrications" for pipe bollards.

	3.6 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of steel tubing.
	B. Install underground valves with valve boxes.
	C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	D. Install anode for metallic valves in underground PE piping.

	3.7 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter.
	F. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas service. Install gasket concentrically positioned.

	3.8 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. 34TNPS 134T and Smaller: Maximum span, 34T96 inches34T; minimum rod size, 34T3/8 inch34T.
	2. 34TNPS 1-1/434T: Maximum span, 34T108 inches34T; minimum rod size, 34T3/8 inch34T.
	3. 34TNPS 1-1/2 and NPS 234T: Maximum span, 34T108 inches34T; minimum rod size, 34T3/8 inch34T.


	3.9 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 34T72 inches34T of each gas-fired appliance and equipment. Install union between valve and appliances or equipment.
	E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.10 LABELING AND IDENTIFYING
	A. Comply with requirements in Section 220553 "Identification for Plumbing Piping and Equipment" for piping and valve identification.
	B. Install detectable warning tape directly above gas piping, 34T12 inches34T below finished grade, except 34T6 inches34T below subgrade under pavements and slabs.

	3.11 PAINTING
	A. Comply with requirements in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" for painting interior and exterior natural-gas piping.
	B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Alkyd System: MPI EXT 5.1D.
	a. Prime Coat: Alkyd anticorrosive metal primer.
	b. Intermediate Coat: Exterior alkyd enamel matching topcoat.
	c. Topcoat: Exterior alkyd enamel (flat).
	d. Color: Yellow.


	C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Latex Over Alkyd Primer System: MPI INT 5.1Q.
	a. Prime Coat: Alkyd anticorrosive metal primer.
	b. Intermediate Coat: Interior latex matching topcoat.
	c. Topcoat: Interior latex low sheen.
	d. Color: Yellow.

	2. Alkyd System: MPI INT 5.1E.
	a. Prime Coat: Alkyd anticorrosive metal primer.
	b. Intermediate Coat: Interior alkyd matching topcoat.
	c. Topcoat: Interior alkyd eggshell.
	d. Color: Yellow.


	D. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.12 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Test, inspect, and purge natural gas according to NFPA 54 and the International Fuel Gas Code and authorities having jurisdiction.

	C. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.13 OUTDOOR PIPING SCHEDULE
	A. Underground natural-gas pipingshall be one of the following:
	1. Steel pipe with wrought-steel fittings and welded joints, or mechanical couplings. Coat pipe and fittings with protective coating for steel piping.

	B. Aboveground natural-gas pipingshall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.

	C. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and fittings with protective coating for steel piping.

	3.14 INDOOR PIPING SCHEDULE
	A. Aboveground, branch piping 34TNPS 234T and smaller shall be the following:
	1. ASTM A106 seamless steel pipe with malleable-iron fittings and threaded joints.

	B. Aboveground, distribution piping 34TNPS 234T and smaller shall be  the following:
	1. ASTM A106 seamless steel pipe with malleable-iron fittings and threaded joints.
	2. ASTM A106 seamless steel pipe with wrought-steel fittings and welded joints.

	C. Underground, below building, piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.

	D. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and fittings with protective coating for steel piping.
	E. Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded or wrought-steel fittings with welded joints. Coat underground pipe and fittings with protective coating for steel piping.

	3.15 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes 34TNPS 234T and smaller shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.
	2. Bronze plug valve.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Liquid-in-glass thermometers.
	2. Thermowells.
	3. Dial-type pressure gauges.
	4. Gauge attachments.
	5. Test plugs.
	6. Test-plug kits.
	7. Sight flow indicators.


	1.3 SUBMITTALS
	A. General: Submit all action submittals and informational submittals required by this Section concurrently.
	B. Product Data:  For each type of product indicated.
	C. Wiring Diagrams:  For power, signal, and control wiring.
	D. Product Certificates:  For each type of meter and gauge, from manufacturer.
	E. Operation and Maintenance Data:  For meters and gauges to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 DIAL TYPE THERMOMETERS
	A. Metal-Case, Industrial-Style, Dial Type Thermometers:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include the following:
	a. Trerice, H. O. Co.
	b. Weiss Instruments, Inc.
	c. WIKA Instrument Corporation - USA.
	d. Winters Instruments - U.S.

	2. Standard:  ASME B40.200.
	3. Case:  Cast aluminum; 31T9-inch40T31T40T nominal size unless otherwise indicated.
	4. Case Form:  Adjustable angle unless otherwise indicated.
	5. Tube:  Glass with magnifying lens.
	6. Tube Background:  Non-reflective aluminum with permanently etched scale markings graduated in 31Tdeg F40T31T40T.
	7. Window:  plastic.
	8. Stem:  Bare aluminum of length to suit installation.
	10. Accuracy:  Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range.


	2.2 THERMOWELLS
	A. Thermowells:
	1. Standard:  ASME B40.200.
	2. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
	3. Material for Use with Copper Tubing or Steel Piping:  solid machined de-zincification resistant brass or stainless steel.
	4. Type:  Stepped shank unless straight or tapered shank is indicated.
	5. External Threads:  ASME B1.20.1 pipe threads, size as required for sensors.
	6. Internal Threads:  ASME B1.1 screw threads, size as required for sensors.
	7. Bore:  Diameter required to match thermometer bulb or stem.
	8. Insertion Length:  Length required to match thermometer bulb or stem.
	9. Lagging Extension:  Include on thermowells for insulated piping and tubing.
	10. Bushings:  For converting size of thermowell's internal screw thread to size of thermometer connection.

	B. Heat-Transfer Medium:  Mixture of graphite and glycerin unless otherwise required by sensor manufacturer.

	2.3 PRESSURE GAUGES
	1. 4-1/2-inch diameter flat white dials with black characters and graduations, micrometer style or externally adjustable zero point, providing 0.5 percent accuracy at mid scale and 1.0 percent accuracy full scale, certified to ANSI (ASME) B40.100 grad...
	3. Impact resistant ABS, drawn steel or cast aluminum case with blow out grommet, snap ring, and “shatterproof” acrylic lens.
	4. Provide ranges to read maximum design pressure at between 1/2 and 3/4 of maximum range.
	5. Provide combination vacuum pressure gauges where indicated or required.
	6. Provide 1/4-inch NPT connections located at bottom, lower back, or center back as required.
	7. Provide five-year warranty.
	8. Products: Provide one of the following:
	a. “TLG” by 3D Instruments or equal
	b. Ashcroft Duradrive model 1288 or equal
	c. Wika 232.34DD series or equal.


	2.4 GAUGE ATTACHMENTS
	A. Snubbers:  ASME B40.100, brass; with, ASME B1.20.1 pipe threads and piston or porous-metal-type surge-dampening device.  Include extension for use on insulated piping.

	2.5 TEST PLUGS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Flow Design, Inc.
	2. Trerice, H. O. Co.
	3. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
	4. Weiss Instruments, Inc.

	B. Description:  Test-station fitting made for insertion into piping tee fitting.
	C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  Include extended stem on units to be installed in insulated piping.
	D. Thread Size:  31TNPS 1/440T31T40T or 31TNPS 1/240T31T40T, ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating:  31T500 psig at 200 deg F40T31T40T.
	F. Core Inserts:  Chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber.

	2.6 TEST-PLUG KITS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. 3D Instruments, Inc.
	3. Trerice, H. O. Co.
	4. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
	5. Weiss Instruments, Inc.

	B. Furnish one test-plug test kit containing two thermometers, one pressure gauge and adapter, and carrying case.  Thermometer sensing elements, pressure gauge, and adapter probes shall be of diameter to fit test plugs and of length to project into pi...
	C. Low-Range Thermometer:  Small, bimetallic insertion type with 31T1- to 2-inch-40T31T40T diameter dial and tapered-end sensing element.  Dial range shall be at least 31T25 to 125 deg F40T31T40T.
	D. High-Range Thermometer:  Small, bimetallic insertion type with 31T1- to 2-inch-40T31T40T diameter dial and tapered-end sensing element.  Dial range shall be at least 31T0 to 220 deg F40T31T40T.
	E. Pressure Gauge:  One pressure gauge as specified above with insertion type adapter probe.  Dial range shall be 0 to 100 psig.
	F. Carrying Case:  Metal or plastic, with formed instrument padding.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.

	3.2 INSTALLATION
	A. Install thermowells with socket extending one-third of pipe diameter and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors.  Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at the most readable position.
	G. Install valve and snubber in piping for each pressure gauge for fluids (except steam).
	H. Install test plugs in piping tees.
	I. Install flow indicators in piping systems in accessible positions for easy viewing.
	J. Assemble and install connections, tubing, and accessories between flow-measuring elements and flowmeters according to manufacturer's written instructions.
	K. Install flowmeter elements in accessible positions in piping systems.
	L. Install differential-pressure-type flowmeter elements, with at least minimum straight lengths of pipe, upstream and downstream from element according to manufacturer's written instructions.
	M. Install thermometers in the following locations:
	1. Each main return branch in equipment room.
	2. Inlet and outlet of each boiler, at boiler.
	3. Each of hot water supply and return branches in boiler room

	N. Install pressure gauges in the following locations:
	1. One pressure gauge for each pressure reducing valve (PRV) on the make up water to each closed hydronic system with 3 isolation ball valves and snubber, piped to read pressure before and after PRV or atmospheric.  Valve installed open to atmosphere ...
	2. One pressure gauge for each pump with 4 isolation ball valves and snubber, piped to read pressure before suction diffuser screen, at pump suction, at pump discharge, and atmospheric.  Valve installed open to atmosphere for zero adjustment of each g...
	3. One pressure gauge for each hydronic expansion tank with 2 isolation ball valves and snubber, piped to read pressure in tank air or atmosphere.  Valve installed open to atmosphere for zero adjustment of each gauge.
	4. One pressure gauge for each bypass filter with 3 isolation ball valves and snubber, piped to read pressure before and after filter or atmospheric.  Valve installed open to atmosphere for zero adjustment of each gauge.
	5. One pressure gauge for each boiler with 3 isolation ball valves and snubber, piped to read pressure before and after boiler or atmospheric.  Valve installed open to atmosphere for zero adjustment of each gauge.


	3.3 CONNECTIONS
	A. Install meters and gauges adjacent to machines and equipment to allow service and maintenance of meters, gauges, machines, and equipment.

	3.4 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.  Coordinate calibration with Testing and Balancing Agency (TAB) and include results in TAB report.

	3.5 THERMOMETER SCALE-RANGE SCHEDULE
	3.6 PRESSURE-GAUGE TYPE SCHEDULE
	A. Pressure gauges shall all be direct drive as specified.

	3.7 PRESSURE-GAUGE SCALE-RANGE SCHEDULE


	23 05 29 - mst - Hangers and Supports for HVAC Piping and Equipment
	23 05 53 - mst - Identification for HVAC Piping and Equipment
	23 05 93 - mst -Testing, Adjusting and Balancing for HVAC
	23 07 00 - mst - HVAC Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Insulation Materials:
	a. Mineral fiber.

	2. Fire-rated insulation systems.
	3. Insulating cements.
	4. Adhesives.
	5. Mastics.
	6. Lagging adhesives.
	7. Sealants.
	8. Factory-applied jackets.
	9. Tapes.
	10. Securements.


	1.3 SUBMITTALS
	A. General: Submit all action submittals and informational submittals required by this Section concurrently.
	B. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets (both factory and field applied, if any).
	C. Shop Drawings:
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	3. Detail removable insulation at piping specialties, equipment connections, and access panels.

	D. Qualification Data:  For qualified Installer.
	E. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with req...
	F. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and inspecting agency acceptable to authorities h...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application, and equipment Installer for equipment insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance requirements for insta...

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems.  Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Mineral-Fiber, Preformed Pipe Insulation:
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. Fibrex Insulations Inc.; Coreplus 1200.
	b. Johns Manville; Micro-Lok.
	c. Knauf Insulation; 1000 Pipe Insulation.
	d. Manson Insulation Inc.; Alley-K.
	e. Owens Corning; Fiberglas Pipe Insulation.

	2. Type I, 31T850 deg F31T Materials:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

	G. Mineral-Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to ASTM ...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. CertainTeed Corp.; CrimpWrap.
	b. Johns Manville; MicroFlex.
	c. Knauf Insulation; Pipe and Tank Insulation.
	d. Manson Insulation Inc.; AK Flex.
	e. Owens Corning; Fiberglas Pipe and Tank Insulation.



	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. Ramco Insulation, Inc.; Super-Stik.



	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-127.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-20.
	d. ITW TACC, Division of Illinois Tool Works; S-90/80.
	e. Mon-Eco Industries, Inc.; 22-25.

	2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	C. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-82.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-20.
	d. ITW TACC, Division of Illinois Tool Works; S-90/80.
	e. Marathon Industries, Inc.; 225.
	f. Mon-Eco Industries, Inc.; 22-25.

	2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, Type II.
	1. For indoor applications, use mastics that have a VOC content of <Insert value> g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-35.
	b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-90.
	c. ITW TACC, Division of Illinois Tool Works; CB-50.
	d. Marathon Industries, Inc.; 590.
	e. Mon-Eco Industries, Inc.; 55-40.
	f. Vimasco Corporation; 749.

	2. Water-Vapor Permeance:  ASTM E 96, Procedure B, 31T0.013 perm31T at 31T43-mil31T dry film thickness.
	3. Service Temperature Range:  31TMinus 20 to plus 180 deg F31T.
	4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight.
	5. Color:  White.

	C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-10.
	b. Eagle Bridges - Marathon Industries; 550.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 35-00.
	d. ITW TACC, Division of Illinois Tool Works; CB-05/15.
	e. Mon-Eco Industries, Inc.; 55-50.
	f. Vimasco Corporation; WC-1/WC-5.

	2. Water-Vapor Permeance:  ASTM F 1249, 31T1.8 perms31T at 31T0.0625-inch31T dry film thickness.
	3. Service Temperature Range:  31TMinus 20 to plus 180 deg F31T.
	4. Solids Content:  60 percent by volume and 66 percent by weight.
	5. Color:  White.


	2.5 LAGGING ADHESIVES
	A. Description:  Comply with MIL-A-3316C Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.
	1. For indoor applications, use lagging adhesives that have a VOC content of g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-52.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 81-42.
	d. Mon-Eco Industries, Inc.; 11-30.
	e. Vimasco Corporation; 136.

	3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over duct, equipment, and pipe insulation.
	4. Service Temperature Range:  31TMinus 50 to plus 180 deg F31T.
	5. Color:  White.


	2.6 SEALANTS
	A. Joint Sealants:
	1. Joint Sealants for Cellular-Glass Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-45.
	d. Mon-Eco Industries, Inc.; 44-05.
	e. Pittsburgh Corning Corporation; Pittseal 444.
	f. Vimasco Corporation; 750.


	B. FSK and Metal Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of, H. B. Fuller Company; 95-44.
	d. Mon-Eco Industries, Inc.; 44-05.
	e. Vimasco Corporation; 750.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  31TMinus 40 to plus 250 deg F31T.
	5. Color:  Aluminum.
	6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.7 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. ABI, Ideal Tape Division; 428 AWF ASJ.
	c. Compac Corp.; 104 and 105.
	d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

	2. Width:  31T3 inches31T.
	3. Thickness:  31T11.5 mils31T.
	4. Adhesion:  31T90 ounces force/inch31T in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  31T40 lbf/inch31T in width.
	7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

	B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. ABI, Ideal Tape Division; 491 AWF FSK.
	c. Compac Corp.; 110 and 111.
	d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.

	2. Width:  31T3 inches31T.
	3. Thickness:  31T6.5 mils31T.
	4. Adhesion:  31T90 ounces force/inch31T in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  31T40 lbf/inch31T in width.
	7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.
	B. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, apply a corrosion coating to insulated surfaces as follows:
	1. Carbon Steel:  Coat carbon steel operating at a service temperature between 31T32 and 300 deg F31T with an epoxy coating.  Consult coating manufacturer for appropriate coating materials and application methods for operating temperature range.

	C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment, ducts and fittings, and piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of equipment, duct system, and pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 31T3-inch-31T wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 31T4 inches31T o.c.
	3. Overlap jacket longitudinal seams at least 31T1-1/2 inches31T. Install insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 31T2 inches31...
	a. For below ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape as recommended by insulation material manufacturer to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to duct and pipe flanges and fittings.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 31T4 inches31T beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	P. For above ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Manholes.
	5. Handholes.
	6. Cleanouts.


	3.4 PENETRATIONS
	A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire-rated walls and partitions.  Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrat...
	1. Comply with requirements in Division 07 Section "Penetration Firestopping" for firestopping and fire-resistive joint sealers.


	3.5 INSTALLATION OF EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION
	A. Mineral Fiber, Pipe and Tank Insulation Installation for Tanks and Vessels:  Secure insulation with adhesive and anchor pins and speed washers.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent coverage of tank and vessel surfaces.
	2. Groove and score insulation materials to fit as closely as possible to equipment, including contours.  Bevel insulation edges for cylindrical surfaces for tight joints.  Stagger end joints.
	3. Install adhesively attached or self-sticking insulation hangers and speed washers on sides of tanks and vessels as follows:
	a. Do not weld anchor pins to ASME-labeled pressure vessels.
	b. Select insulation hangers and adhesive that are compatible with service temperature and with substrate.
	c. On tanks and vessels, maximum anchor-pin spacing is 31T3 inches31T from insulation end joints, and 31T16 inches31T o.c. in both directions.
	d. Do not overcompress insulation during installation.
	e. Cut and miter insulation segments to fit curved sides and domed heads of tanks and vessels.
	f. Impale insulation over anchor pins and attach speed washers.
	g. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  Cover exposed pins and washers with tape matching insulation facing.

	4. Secure each layer of insulation with stainless-steel or aluminum bands.  Select band material compatible with insulation materials.
	5. Where insulation hangers on equipment and vessels are not permitted or practical and where insulation support rings are not provided, install a girdle network for securing insulation.  Stretch prestressed aircraft cable around the diameter of vesse...
	6. Stagger joints between insulation layers at least 31T3 inches31T.
	7. Install insulation in removable segments on equipment access doors, manholes, handholes, and other elements that require frequent removal for service and inspection.
	8. Bevel and seal insulation ends around ASME stamps, and nameplates.
	9. For equipment with surface temperatures below ambient, apply mastic to open ends, joints, seams, breaks, and punctures in insulation.


	3.6 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal and vapor-retarder integrity, unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, ...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to the next and hold in place with tie ...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or o...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, o...
	6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install vapor-barrier mastic for below ambient services and a breather mastic for above ambient services.  Reinforce the mastic with fabric-reinforcing mes...
	8. For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with PVC end caps.  Tape PVC covers to ...
	9. Stencil or label the outside insulation jacket of each union with the word "UNION."  Match size and color of pipe labels.

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  Shape insulation at these connections by ta...
	D. Install removable insulation covers at locations indicated.  Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union long at least two times the insulation thickness over adjacent pipe insulation on each side of flange or union.  Secure flange cover in pl...
	3. Construct removable valve insulation covers in same manner as for flanges except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie wire.  Extend insulation at least 31T2 inches...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.7 INSTALLATION OF MINERAL-FIBER INSULATION INSTALLATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward clinched staples at 31T6 inches31T o.c.
	4. For insulation with factory-applied jackets on below ambient surfaces, do not staple longitudinal tabs but secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 31T1 inch31T, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.8 FINISHES
	A. Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with paint system identified below and as specified in Division 09 painting Sections.
	1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat paint.  Add fungicidal agent to render fabric mildew proof.
	a. Finish Coat Material:  Interior, flat, latex-emulsion size.


	B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the completed Work.
	D. Do not field paint aluminum or stainless-steel jackets.

	3.9 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Inspect field-insulated equipment, randomly selected by Engineer, by removing field-applied jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to one  location(s) for each type of equipmen...
	2. Inspect pipe, fittings, strainers, and valves, randomly selected by Engineer, by removing field-applied jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to three  locations of straight p...

	D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.10 EQUIPMENT INSULATION SCHEDULE
	A. Insulation materials and thicknesses are identified below.  If more than one material is listed for a type of equipment, selection from materials listed is Contractor's option.
	B. Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.
	C. Heating-hot-water pump insulation shall be the following:
	1. Mineral-Fiber Board:  31T2 inches31T thick and 31T2-lb/cu. ft.31T nominal density.

	D. Heating-hot-water expansion/compression tank insulation shall be one of the following:
	1. Mineral-Fiber Board: 31T1 inch31T thick and 31T2-lb/cu. Ft 31Tnominal density.

	E. Heating-hot-water air-separator insulation shall be one of the following:
	1. Mineral-Fiber Board:  31T2 inches31T thick and 31T2-lb/cu. ft.31T nominal density.
	2. Mineral-Fiber Pipe and Tank:  31T2 inches31T thick.


	3.11 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.12 INDOOR PIPING INSULATION SCHEDULE
	A. Condensate and Equipment Drain Water below 31T60 Deg F31T:
	1. All Pipe Sizes:  Insulation shall be the following:
	a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  31T1 inch31T thick.


	B. Heating-Hot-Water Supply and Return, 31T200 Deg F31T and below:
	1. 31TNPS 1231T and Smaller:  Insulation shall be one of the following:
	a. Cellular Glass:  31T2 inches31T thick.
	b. Mineral-Fiber, Preformed Pipe, Type I:  31T2 inches31T thick.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and specialties for the following:
	1. Hot-water heating piping.
	2. Makeup-water piping.
	3. Blowdown-drain piping.
	4. Air-vent piping.
	5. Safety-valve-inlet and -outlet piping.


	1.3 PERFORMANCE REQUIREMENTS
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature:
	1. Hot-Water Heating Piping:  125 psig at 32T200 deg F32T.
	2. Makeup-Water Piping:  32T80 psig32T at 32T150 deg F32T.
	3. Blowdown-Drain Piping:  32T200 deg F32T.
	4. Air-Vent Piping:  32T200 deg F32T.
	5. Safety-Valve-Inlet and -Outlet Piping:  Equal to the pressure of the piping system to which it is attached.


	1.4 SUBMITTALS
	A. General: Submit all action submittals and informational submittals required by this Section concurrently.
	B. Product Data:  For each type of the following:
	1. Valves.  Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice balancing valves and automatic flow-control valves.
	2. Air control devices.
	3. Chemical treatment.
	4. Hydronic specialties.

	C. Shop Drawings:  Detail, at 32T1/432T scale, the piping layout, hangers, supports for multiple pipes, and attachments of the same to the building structure.
	D. Welding certificates.
	E. Qualification Data:  For Installer.
	F. Field quality-control test reports.
	G. Operation and Maintenance Data:  For air control devices, hydronic specialties, and special-duty valves to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:
	B. Steel Support Welding:  Qualify processes and operators according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX.
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	D. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME label.  Fabricate and stamp air separators and expansion tanks to c...

	1.6 EXTRA MATERIALS
	A. Water-Treatment Chemicals:  Furnish enough chemicals for initial system startup and for preventive maintenance for one year from date of Substantial Completion.
	B. Differential Pressure Meter:  For each type of balancing valve and automatic flow control valve, include flowmeter, probes, hoses, flow charts, and carrying case.


	PART 2 -  PRODUCTS
	2.1 COPPER TUBE AND FITTINGS
	A. Drawn-Temper Copper Tubing:  32TASTM B 88, Type L32T.
	B. Annealed-Temper Copper Tubing:  32TASTM B 88, Type K32T.
	C. DWV Copper Tubing:  ASTM B 306, Type DWV.
	D. Wrought-Copper Fittings:  ASME B16.22.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include the following:
	a. Anvil International, Inc.
	b. S. P. Fittings; a division of Star Pipe Products.
	c. Victaulic Company of America.



	2.2 STEEL PIPE AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as indicated in Part 3 "Piping Applications" Article.
	B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping Applications" Article.
	C. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300 as indicated in Part 3 "Piping Applications" Article.
	D. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 "Piping Applications" Article.
	E. Cast-Iron Pipe Flanges and Flanged Fittings:  ASME B16.1, Classes 25, 125, and 250; raised ground face, and bolt holes spot faced as indicated in Part 3 "Piping Applications" Article.
	F. Wrought-Steel Fittings:  ASTM A 234/A 234M, wall thickness to match adjoining pipe.
	G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	1. Material Group:  1.1.
	2. End Connections:  Butt welding.
	3. Facings:  Raised face.

	H. Grooved Mechanical-Joint Fittings and Couplings:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include the following:
	a. Anvil International, Inc.
	b. Central Sprinkler Company; a division of Tyco Fire & Building Products.
	c. National Fittings, Inc.
	d. S. P. Fittings; a division of Star Pipe Products.
	e. Victaulic Company of America.

	2. Joint Fittings:  ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A 106, Grade B steel fittings with grooves or shoulders constructed to accept...
	3. Couplings:  Ductile- or malleable-iron housing and synthetic rubber gasket of central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and fittings.


	2.3 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 32T1/8-inch32T maximum thickness unless thickness or specific material is indicated.
	a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.


	B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer, unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for joining copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.
	F. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4 DIELECTRIC FITTINGS
	A. Description:  Combination fitting of copper-alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include the following:
	a. Hart Industries International, Inc.
	b. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	c. Zurn Plumbing Products Group; AquaSpec Commercial Products Division.

	2. Factory-fabricated union assembly, for 32T250-psig32T minimum working pressure at 32T180 deg F32T.

	D. Dielectric Flanges:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include the following:
	a. Capitol Manufacturing Company.
	b. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Factory-fabricated companion-flange assembly, for 32T150- psig32T minimum working pressure as required to suit system pressures.

	E. Dielectric-Flange Kits:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Central Plastics Company.
	d. Pipeline Seal and Insulator, Inc.

	2. Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	3. Separate companion flanges and steel bolts and nuts shall have 32T150- or 300-psig32T minimum working pressure where required to suit system pressures.


	2.5 VALVES
	A. Globe, Check and Ball:  Comply with requirements specified in Division 23 Section "General-Duty Valves for HVAC Piping."
	B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with requirements specified in Division 23 Section "Instrumentation and Control for HVAC."
	C. Bronze, Calibrated-Orifice, Balancing Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include the following:
	a. Armstrong Pumps, Inc.
	b. Bell & Gossett Domestic Pump; a division of ITT Industries.
	c. Flow Design Inc.
	d. Griswold Controls.
	e. Taco.

	2. Body:  Bronze, ball or plug type with calibrated orifice or venturi.
	3. Ball:  Brass or stainless steel.
	4. Plug:  Resin.
	5. Seat:  PTFE.
	6. End Connections:  Threaded or socket.
	7. Pressure Gage Connections:  Integral seals for portable differential pressure meter.
	8. Handle Style:  Lever, with memory stop to retain set position.
	9. CWP Rating: Minimum 32T125 psig32T.
	10. Maximum Operating Temperature:  32T250 deg F32T.

	D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include the following:
	a. Armstrong Pumps, Inc.
	b. Bell & Gossett Domestic Pump; a division of ITT Industries.
	c. Flow Design Inc.
	d. DeZurik
	e. Griswold Controls.
	f. Taco.
	g. Tour & Anderson; available through Victaulic Company of America.

	2. Body:  Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or venturi.
	3. Ball:  Brass or stainless steel.
	4. Stem Seals:  EPDM O-rings.
	5. Disc:  Glass and carbon-filled PTFE.
	6. Seat:  PTFE.
	7. End Connections:  Flanged or grooved.
	8. Pressure Gage Connections:  Integral seals for portable differential pressure meter.
	9. Handle Style:  Lever, with memory stop to retain set position.
	10. CWP Rating:  Minimum 32T125 psig32T.
	11. Maximum Operating Temperature:  32T250 deg F32T.

	E. Automatic Flow-Control Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include the following:
	a. Flow Design Inc.
	b. Griswold Controls.
	c. ITT; Bell & Gossett.

	2. Body:  Brass or ferrous metal.
	3. Piston and Spring Assembly:  Stainless steel, tamper proof, self cleaning, and removable.
	4. Combination Assemblies:  Include bonze or brass-alloy ball valve.
	5. Identification Tag:  Marked with zone identification, valve number, and flow rate.
	6. Size:  Same as pipe in which installed.
	7. Performance:  Maintain constant flow, plus or minus 5 percent over system pressure fluctuations.
	8. Minimum CWP Rating:  32T175 psig32T.
	9. Maximum Operating Temperature:  32T200 deg F32T.


	2.6 AIR CONTROL DEVICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include the following:
	1. Amtrol, Inc.
	2. Armstrong Pumps, Inc.
	3. Bell & Gossett Domestic Pump; a division of ITT Industries.
	4. Taco.

	B. Manual Air Vents:
	1. Body:  Bronze.
	2. Internal Parts:  Nonferrous.
	3. Operator:  Screwdriver or thumbscrew.
	4. Inlet Connection:  32TNPS 1/232T.
	5. Discharge Connection:  32TNPS 1/832T.
	6. CWP Rating:  32T150 psig32T.
	7. Maximum Operating Temperature:  32T225 deg F32T.

	C. Automatic Air Vents:
	1. Body:  Bronze or cast iron.
	2. Internal Parts:  Nonferrous.
	3. Operator:  Noncorrosive metal float.
	4. Inlet Connection:  32TNPS 1/232T.
	5. Discharge Connection:  32TNPS 1/432T.
	6. CWP Rating:  32T150 psig32T.
	7. Maximum Operating Temperature:  32T240 deg F32T.

	D. Diaphragm or Bladder-Type Expansion Tanks:
	1. Tank:  Welded steel, rated for 32T125-psig32T working pressure and 32T375 deg F32T maximum operating temperature.  Factory test with taps fabricated and supports installed and labeled according to ASME Boiler and Pressure Vessel Code:  Section VIII...
	2. Diaphragm or Bladder:  Securely sealed into tank to separate air charge from system water to maintain required expansion capacity.
	3. Air-Charge Fittings:  Schrader valve, stainless steel with EPDM seats.

	E. Tangential-Type Air Separators:
	1. Tank:  Welded steel; ASME constructed and labeled for 32T125-psig32T minimum working pressure and 32T375 deg F32T maximum operating temperature.
	2. Air Collector Tube:  Perforated stainless steel, constructed to direct released air into expansion tank.
	3. Tangential Inlet and Outlet Connections:  Threaded for 32TNPS 232T and smaller; flanged connections for 32TNPS 2-1/232T and larger.
	4. Blowdown Connection:  Threaded.
	5. Size:  Match system flow capacity.


	2.7 HYDRONIC PIPING SPECIALTIES
	A. Y-Pattern Strainers:
	1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
	2. End Connections:  Threaded ends for 32TNPS 232T and smaller; flanged ends for 32TNPS 2-1/232T and larger.
	3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.
	4. CWP Rating:  32T125 psig32T.

	B. Basket Strainers:
	1. Body:  ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom drain connection.
	2. End Connections:  Threaded ends for 32TNPS 232T and smaller; flanged ends for 32TNPS 2-1/232T and larger.
	3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.
	4. CWP Rating:  32T125 psig32T.

	C. Stainless-Steel Bellow, Flexible Connectors:
	1. Body:  Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.
	2. End Connections:  Threaded or flanged to match equipment connected.
	3. Performance:  Capable of 32T3/4-inch32T misalignment.
	4. CWP Rating:  32T150 psig32T.
	5. Maximum Operating Temperature:  32T250 deg F32T.

	D. Spherical, Rubber, Flexible Connectors:
	1. Body:  Fiber-reinforced rubber body.
	2. End Connections:  Steel flanges drilled to align with Classes 150 and 300 steel flanges.
	3. Performance:  Capable of misalignment.
	4. CWP Rating:  32T150 psig32T.
	5. Maximum Operating Temperature:  32T250 deg F32T.



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Hot-water heating piping, aboveground, 32TNPS 232T and smaller, shall be the following:
	1. Type 32TL32T, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
	2. Schedule 40 steel pipe; Class 125, cast-iron fittings; cast-iron flanges and flange fittings; and threaded joints.

	B. Hot-water heating piping, aboveground, 32TNPS 2-1/232T and larger, shall be any of the following:
	1. Type 32TL32T, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
	2. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings, and welded and flanged joints.
	3. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, mechanical joints.

	C. Makeup-water piping installed aboveground shall be either of the following:
	1. Type 32TL32T, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.

	D. Condensate-Drain Piping:  Type DWV, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
	E. Blowdown-Drain Piping:  Same materials and joining methods as for piping specified for the service in which blowdown drain is installed.
	F. Air-Vent Piping:
	1. Inlet:  Same as service where installed with metal-to-plastic transition fittings for plastic piping systems according to the piping manufacturer's written instructions.
	2. Outlet:  Type 32TK32T, annealed-temper copper tubing with soldered or flared joints.

	G. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping:  Same materials and joining methods as for piping specified for the service in which safety valve is installed with metal-to-plastic transition fittings for plastic piping systems accordin...

	3.2 VALVE APPLICATIONS
	A. Install shutoff-duty valves at each branch connection to supply mains, and at supply connection to each piece of equipment.
	B. Install throttling-duty or calibrated-orifice, balancing valves at each branch connection to return main.
	C. Install calibrated-orifice, balancing valves in the return pipe of each heating terminal.
	D. Install check valves at each pump discharge and elsewhere as required to control flow direction.
	E. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and Pressure Vessel Code.  Install drip-pan elbow on safety-valve outlet and pipe without valves to the outdoors; and pipe drain to nearest floor drain or as ind...
	F. Install pressure-reducing valves at makeup-water connection to regulate system fill pressure.

	3.3 PIPING INSTALLATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicate piping locations and arrangements if such were used to size pipe and calculate friction loss, expansion, pump sizing, and other design co...
	B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Select system components with pressure rating equal to or greater than system operating pressure.
	K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	L. Install drains, consisting of a tee fitting, 32TNPS 3/432T ball valve, and short 32TNPS 3/432T threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	O. Install branch connections to mains using mechanically formed tee fittings in main pipe, with the branch connected to the bottom of the main pipe.  For up-feed risers, connect the branch to the top of the main pipe.
	P. Install valves according to Division 23 Section "General-Duty Valves for HVAC Piping."
	Q. Install unions in piping, 32TNPS 232T and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	R. Install flanges in piping, 32TNPS 2-1/232T and larger, at final connections of equipment and elsewhere as indicated.
	S. Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-line pump, and elsewhere as indicated.  Install 32TNPS 3/432T nipple and ball valve in blowdown connection of strainers 32TNPS 232T and larger.  Matc...
	T. Identify piping as specified in Division 23 Section "Identification for HVAC Piping and Equipment."
	U. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping."
	V. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping."
	W. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 23 Section "Escutcheons for HVAC Piping."

	3.4 HANGERS AND SUPPORTS
	A. Hanger, support, and anchor devices are specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment." Comply with the following requirements for maximum spacing of supports.
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 32T20 feet32T long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 32T20 feet32T or longer.
	3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 32T20 feet32T or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.

	C. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
	1. 32TNPS 3/432T:  Maximum span, 32T7 feet32T; minimum rod size, 32T1/4 inch32T.
	2. 32TNPS 132T:  Maximum span, 32T7 feet32T; minimum rod size, 32T1/4 inch32T.
	3. 32TNPS 1-1/232T:  Maximum span, 32T9 feet32T; minimum rod size, 32T3/8 inch32T.
	4. 32TNPS 232T:  Maximum span, 32T10 feet32T; minimum rod size, 32T3/8 inch32T.
	5. 32TNPS 2-1/232T:  Maximum span, 32T11 feet32T; minimum rod size, 32T3/8 inch32T.
	6. 32TNPS 332T:  Maximum span, 32T12 feet32T; minimum rod size, 32T3/8 inch32T.

	D. Install hangers for drawn-temper copper piping with the following maximum spacing and minimum rod sizes:
	1. 32TNPS 3/432T:  Maximum span, 32T5 feet32T; minimum rod size, 32T1/4 inch32T.
	2. 32TNPS 132T:  Maximum span, 32T6 feet32T; minimum rod size, 32T1/4 inch32T.
	3. 32TNPS 1-1/232T:  Maximum span, 32T8 feet32T; minimum rod size, 32T3/8 inch32T.
	4. 32TNPS 232T:  Maximum span, 32T8 feet32T; minimum rod size, 32T3/8 inch32T.
	5. 32TNPS 2-1/232T:  Maximum span, 32T9 feet32T; minimum rod size, 32T3/8 inch32T.
	6. 32TNPS 332T:  Maximum span, 32T10 feet32T; minimum rod size, 32T3/8 inch32T.

	E. Support vertical runs at roof, at each floor, and at 32T10-foot32T intervals between floors.

	3.5 PIPE JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 23 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	G. Welded Joints:  Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	I. Grooved Joints:  Assemble joints with coupling and gasket, lubricant, and bolts.  Cut or roll grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe wall thickness.  Use grooved-end fittings and rigid, groov...

	3.6 HYDRONIC SPECIALTIES INSTALLATION
	A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for system air venting.
	B. Install automatic air vents at high points of system piping in mechanical equipment rooms only.  Manual vents at heat-transfer coils and elsewhere as required for air venting.
	C. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 percent upward slope toward tank.
	D. Install tangential air separator in pump suction.  Install blowdown piping with gate or full-port ball valve; extend full size to nearest floor drain.
	E. Install bypass chemical feeders in each hydronic system where indicated, in upright position with top of funnel not more than 32T48 inches32T above the floor.  Install feeder in minimum 32TNPS 3/432T bypass line, from main with full-size, full-port...
	F. Install expansion tanks on the floor.  Vent and purge air from hydronic system, and ensure tank is properly charged with air to suit system Project requirements.

	3.7 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.
	C. Install bypass piping with globe valve around control valve.  If parallel control valves are installed, only one bypass is required.
	D. Install ports for pressure gages and thermometers at coil inlet and outlet connections according to Division 23 Section "Meters and Gages for HVAC Piping."

	3.8 CHEMICAL TREATMENT
	A. Perform an analysis of makeup water to determine type and quantities of chemical treatment needed to keep system free of scale, corrosion, and fouling, and to sustain the following water characteristics:
	1. pH:  9.0 to 10.5.
	2. "P" Alkalinity:  100 to 500 ppm.
	3. Boron:  100 to 200 ppm.
	4. Chemical Oxygen Demand:  Maximum 100 ppm.  Modify this value if closed system contains glycol.
	5. Corrosion Inhibitor:
	a. Sodium Nitrate:  1000 to 1500 ppm.

	6. Soluble Copper:  Maximum 0.20 ppm.
	7. Tolyiriazole Copper and Yellow Metal Corrosion Inhibitor:  Minimum 10 ppm.
	8. Total Suspended Solids:  Maximum 10 ppm.
	9. Ammonia:  Maximum 20 ppm.
	10. Free Caustic Alkalinity:  Maximum 20 ppm.
	11. Microbiological Limits:
	a. Total Aerobic Plate Count:  Maximum 1000 organisms/ml.
	b. Total Anaerobic Plate Count:  Maximum 100 organisms/ml.
	c. Nitrate Reducers:  100 organisms/ml.
	d. Sulfate Reducers:  Maximum 0 organisms/ml.
	e. Iron Bacteria:  Maximum 0 organisms/ml.


	B. Fill system with fresh water and add liquid alkaline compound with emulsifying agents and detergents to remove grease and petroleum products from piping.  Circulate solution for a minimum of 24 hours, drain, clean strainer screens, and refill with ...
	C. Add initial chemical treatment and maintain water quality in ranges noted above for the first year of operation.
	D. Fill systems indicated to have antifreeze or glycol solutions with the following concentrations:
	1. Hot-Water Heating Piping:  Minimum 20 percent propylene glycol.


	3.9 FIELD QUALITY CONTROL
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure.  If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer screens.
	4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve.  Install blinds in flanged joints to isolate equipment.
	5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect against damage by expanding liquid or other source of overpressure during test.

	B. Perform the following tests on hydronic piping:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing.  Another liquid that is safe for workers and compatible with piping may be used.
	2. While filling system, use vents installed at high points of system to release air.  Use drains installed at low points for complete draining of test liquid.
	3. Isolate expansion tanks and determine that hydronic system is full of water.
	4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's working pressure.  Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test.  Verify that st...
	5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing components, and repeat hydrostatic test until there are no leaks.
	6. Prepare written report of testing.

	C. Perform the following before operating the system:
	1. Open manual valves fully.
	2. Inspect pumps for proper rotation.
	3. Set makeup pressure-reducing valves for required system pressure.
	4. Inspect air vents at high points of system and determine if all are installed and operating freely (automatic type), or bleed air completely (manual type).
	5. Set temperature controls so all coils are calling for full flow.
	6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, cooling towers, to specified values.
	7. Verify lubrication of motors and bearings.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes the following HVAC water-treatment systems:
	1. Manual chemical-feed equipment and controls.
	2. Chemical treatment test equipment.
	3. Chemicals.


	1.3 DEFINITIONS
	A. EEPROM: Electrically erasable, programmable read-only memory.
	B. TSS: Total suspended solids are solid materials, including organic and inorganic, that are suspended in the water. These solids may include silt, plankton, and industrial wastes.

	1.4 SUBMITTALS
	A. Product Data: Include rated capacities, operating characteristics, and furnished specialties and accessories for the following products:
	1. Bypass feeders.
	2. pH controllers.
	3. TSS controllers.
	4. Chemical test equipment.
	5. Chemical material safety data sheets.

	B. Shop Drawings: Pretreatment and chemical treatment equipment showing tanks, maintenance space required, and piping connections to HVAC systems.
	C. Include plans, elevations, sections, and attachment details.
	D. Water Analysis Provider Qualifications: Verification of experience and capability of HVAC water-treatment service provider.
	E. Field quality-control reports.
	F. Other Informational Submittals:
	1. Water-Treatment Program: Written sequence of operation on an annual basis for the application equipment required to achieve water quality defined in "Performance Requirements" Article.
	2. Water Analysis: Illustrate water quality available at Project site.

	G. Operation and Maintenance Data: For sensors, injection pumps, water softeners, and controllers to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. HVAC Water-Treatment Service Provider Qualifications: An experienced HVAC water-treatment service provider capable of analyzing water qualities, installing water-treatment equipment, and applying water treatment as specified in this Section.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, the following:
	1. 42TAqua-Chem, Inc42T; Cleaver-Brooks Div.
	2. Cascade Water Services, Inc.
	3. Current Water Treatment Contractor under contract (Willard-Limbach).


	2.2 PERFORMANCE REQUIREMENTS
	A. Water quality for HVAC systems shall minimize corrosion, scale buildup, and biological growth for optimum efficiency of HVAC equipment without creating a hazard to operating personnel or to the environment.
	B. Base HVAC water treatment on quality of water available at Project site, HVAC system equipment material characteristics and functional performance characteristics, operating personnel capabilities, and requirements and guidelines of authorities hav...
	C. Closed hydronic systems, including hot-water heating, shall have the following water qualities:
	1. pH: Maintain a value within 9.0 to 10.5.
	2. "P" Alkalinity: Maintain a value within 100 to 500 ppm.
	3. Boron: Maintain a value within 100 to 200 ppm.
	4. Chemical Oxygen Demand: Maintain a maximum value of 100 ppm.
	5. Soluble Copper: Maintain a maximum value of 0.20 ppm.
	6. TSS: Maintain a maximum value of 10 ppm.
	7. Ammonia: Maintain a maximum value of 20 ppm.
	8. Free Caustic Alkalinity: Maintain a maximum value of 20 ppm.
	9. Microbiological Limits:
	a. Total Aerobic Plate Count: Maintain a maximum value of 1000 organisms/mL.
	b. Total Anaerobic Plate Count: Maintain a maximum value of 100 organisms/mL.
	c. Nitrate Reducers: Maintain a maximum value of 100 organisms/mL.
	d. Sulfate Reducers: Maintain a maximum value of zero organisms/mL.
	e. Iron Bacteria: Maintain a maximum value of zero organisms/mL.



	2.3 MANUAL CHEMICAL-FEED EQUIPMENT WITH FILTERS
	A. Bypass Feeders: Welded Steel, with corrosion-resistant exterior coating, minimum 34T3-1/2-inch34T fill opening in the top, and 34TNPS 3/434T bottom inlet and top side outlet. Quarter turn or threaded fill cap with gasket seal and diaphragm to lock ...
	1. Capacity: 34T5 gal.
	2. Minimum Working Pressure: 34T125 psig34T.
	3. Chemicals:  Specially formulated, based on analysis of makeup water, to prevent accumulation of scale and corrosion in piping and connected equipment.
	4. Provide twenty (20) spare filters.


	2.4 CHEMICALS
	A. Chemicals shall be as recommended by water-treatment system manufacturer that are compatible with piping system components and connected equipment and that can attain water quality specified in "Performance Requirements" Article.


	PART 3 -  EXECUTION
	3.1 WATER ANALYSIS
	A. Perform an analysis of supply water to determine quality of water available at Project site.

	3.2 INSTALLATION
	A. Install chemical application equipment on concrete bases level and plumb. Maintain manufacturer's recommended clearances. Arrange units so controls and devices that require servicing are accessible. Anchor chemical tanks and floor-mounting accessor...
	B. Install water-testing equipment on wall near water-chemical-application equipment.
	C. Install interconnecting control wiring for chemical treatment controls and sensors.
	D. Mount sensors and injectors in piping circuits.
	E. Bypass Feeders: Install in closed hydronic systems, including hot-water heating, and equipped with the following:
	1. Install bypass feeder in a bypass circuit around circulating pumps unless otherwise indicated on Drawings.
	2. Install water meter in makeup-water supply.
	3. Install test-coupon assembly in bypass circuit around circulating pumps unless otherwise indicated on Drawings.
	4. Install a gate or full-port ball isolation valves on inlet, outlet, and drain below feeder inlet.
	5. Install a swing check on inlet after the isolation valve.
	6. Accessible Filter Cartridges.


	3.3 CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance.
	C. Make piping connections between HVAC water-treatment equipment and dissimilar-metal piping with dielectric fittings. Dielectric fittings are specified in Section 232113 "Hydronic Piping."
	D. Install shutoff valves on HVAC water-treatment equipment inlet and outlet. Metal general-duty valves are specified in Section 230523 "General-Duty Valves for HVAC Piping."
	E. Confirm applicable electrical requirements in electrical Sections for connecting electrical equipment.
	F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Inspect field-assembled components and equipment installation, including piping and electrical connections.
	2. Inspect piping and equipment to determine that systems and equipment have been cleaned, flushed, and filled with water, and are fully operational before introducing chemicals for water-treatment system.
	3. Place HVAC water-treatment system into operation and calibrate controls during the preliminary phase of HVAC system's startup procedures.
	4. Do not enclose, cover, or put piping into operation until it is tested and satisfactory test results are achieved.
	5. Test for leaks and defects. If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	6. Leave uncovered and unconcealed new, altered, extended, and replaced water piping until it has been tested and approved. Expose work that has been covered or concealed before it has been tested and approved.
	7. Cap and subject piping to static water pressure of 34T50 psig34T above operating pressure, without exceeding pressure rating of piping system materials. Isolate test source and allow test pressure to stand for four hours. Leaks and loss in test pre...
	8. Repair leaks and defects with new materials and retest piping until no leaks exist.

	C. Equipment will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Sample boiler water at one-week intervals after boiler startup for a period of five weeks, and prepare test report advising Owner of changes necessary to adhere to "Performance Requirements" Article for each required characteristic. Sample boiler w...
	F. At four-week intervals following Substantial Completion, perform separate water analyses on hydronic systems to show that chemical-feed systems are maintaining water quality within performance requirements specified in this Section. Submit written ...
	G. Comply with ASTM D 3370 and with the following standards:
	1. Silica: ASTM D 859.
	2. Acidity and Alkalinity: ASTM D 1067.
	3. Iron: ASTM D 1068.
	4. Water Hardness: ASTM D 1126.


	3.5 MAINTENANCE SERVICE
	3.6 Scope of Maintenance Service: Provide chemicals and service program to maintain water conditions required above to inhibit corrosion, scale formation, and biological growth for heating, hot-water piping and equipment. Services and chemicals shall ...
	a. Initial water analysis and HVAC water-treatment recommendations.
	b. Startup assistance for Contractor to flush the systems, clean with detergents, and initially fill systems with required chemical treatment prior to operation.
	c. Periodic field service and consultation.
	d. Customer report charts and log sheets.
	e. Laboratory technical analysis.
	f. Analyses and reports of all chemical items concerning safety and compliance with government regulations.

	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain HVAC water-treatment systems and equipment.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Twist-locking receptacles.
	3. Receptacles with integral surge-suppression units.
	4. Isolated-ground receptacles.
	5. Weather-resistant receptacles.
	6. Snap switches and wall-box dimmers.
	7. Solid-state fan speed controls.
	8. Communications outlets.


	1.3 DEFINITIONS
	A. EMI: Electromagnetic interference.
	B. GFCI: Ground-fault circuit interrupter.
	C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	D. RFI: Radio-frequency interference.
	E. TVSS: Transient voltage surge suppressor.
	F. UTP: Unshielded twisted pair.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Receptacles for Owner-Furnished Equipment: Match plug configurations.
	2. Cord and Plug Sets: Match equipment requirements.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: List of legends and description of materials and process used for premarking wall plates.
	C. Samples: One for each type of device and wall plate specified, in each color specified.

	1.6 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. 42TManufacturers42T' Names: Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. 42TCooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper)42T.
	2. 42THubbell Incorporated; Wiring Device-Kellems (Hubbell)42T.
	3. 42TLeviton Mfg. Company Inc. (Leviton)42T.
	4. 42TPass & Seymour/Legrand (Pass & Seymour)42T.

	B. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
	2. Devices shall comply with the requirements in this Section.


	2.3 STRAIGHT-BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	1. 42TProducts:42T Subject to compliance with requirements, provide one of the following:
	a. 42TCooper; 5351 (single), CR5362 (duplex)42T.
	b. 42THubbell; HBL5351 (single), HBL5352 (duplex)42T.
	c. 42TLeviton; 5891 (single), 5352 (duplex)42T.
	d. 42TPass & Seymour; 5361 (single), 5362 (duplex)42T.


	B. Isolated-Ground, Duplex Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	1. 42TProducts:42T Subject to compliance with requirements, provide one of the following:
	a. 42TCooper; IG5362RN42T.
	b. 42THubbell; IG536242T.
	c. 42TLeviton; 5362-IG42T.
	d. 42TPass & Seymour; IG536242T.

	2. Description: Straight blade; equipment grounding contacts shall be connected only to the green grounding screw terminal of the device and with inherent electrical isolation from mounting strap. Isolation shall be integral to receptacle construction...


	2.4 GFCI RECEPTACLES
	A. General Description:
	1. Straight blade, feed-through type.
	2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
	3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.

	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. 42TProducts42T: Subject to compliance with requirements, provide one of the following:
	a. 42TCooper; VGF2042T.
	b. 42THubbell; GFR5352L42T.
	c. 42TPass & Seymour; 209542T.
	d. 42TLeviton; 759042T.



	2.5 TVSS RECEPTACLES
	A. General Description: Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 1449, and FS W-C-596, with integral TVSS in line to ground, line to neutral, and neutral to ground.
	1. TVSS Components: Multiple metal-oxide varistors; with a nominal clamp-level rating of 400 V and minimum single transient pulse energy dissipation of 240 J, according to IEEE C62.41.2 and IEEE C62.45.
	2. Active TVSS Indication: Visual and audible, with light visible in face of device to indicate device is "active" or "no longer in service."

	B. Duplex TVSS Convenience Receptacles:
	1. 42TProducts:42T Subject to compliance with requirements, provide one of the following:
	a. 42TCooper; 5362BLS42T.
	b. 42THubbell; HBL5362SA42T.
	c. 42TLeviton; 538042T.
	d. 42TPass & Seymour; 5362BLSP42T.

	2. Description: Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R.


	2.6 TWIST-LOCKING RECEPTACLES
	A. Single Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration L5-20R, and UL 498.
	1. 42TProducts42T: Subject to compliance with requirements, provide one of the following:
	a. 42TCooper; CWL520R42T.
	b. 42THubbell; HBL231042T.
	c. 42TLeviton; 231042T.
	d. 42TPass & Seymour; L520-R42T.



	2.7 PENDANT CORD-CONNECTOR DEVICES
	A. Description:
	1. Matching, locking-type plug and receptacle body connector.
	2. NEMA WD 6 Configurations L5-20P and L5-20R, heavy-duty grade, and FS W-C-596.
	3. Body: Nylon, with screw-open, cable-gripping jaws and provision for attaching external cable grip.
	4. External Cable Grip: Woven wire-mesh type made of high-strength, galvanized-steel wire strand, matched to cable diameter, and with attachment provision designed for corresponding connector.


	2.8 CORD AND PLUG SETS
	A. Description:
	1. Match voltage and current ratings and number of conductors to requirements of equipment being connected.
	2. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-insulated grounding conductor and ampacity of at least 130 percent of the equipment rating.
	3. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for connection.


	2.9 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Switches, 120/277 V, 20 A:
	1. Products: Subject to compliance with requirements, provide one of the following:
	1) 42TSingle Pole; Two Pole; Three-way and Four-way:
	2) 42TCooper; AH122142T.
	3) 42THubbell; HBL122142T.
	4) 42TLeviton; 1221-242T.
	5) 42TPass & Seymour; CSB20AC142T.



	2.10 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws: Metal with head color to match plate finish.
	2. Material for Finished Spaces: 34T0.035-inch-34T thick, satin-finished, Type 302 stainless steel.
	3. Material for Unfinished Spaces: Galvanized steel.
	4. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant thermoplastic with hinged lockable cover.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes. Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 34T6 inches34T in length.
	5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted receptacles to the left.

	F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on bottom. Group adjacent switches under single, multi-gang wall plates.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not required.

	3.3 IDENTIFICATION
	A. Comply with Section 260553 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Test Instruments: Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage: Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
	3. Ground Impedance: Values of up to 2 ohms are acceptable.
	4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems. Correct circuit conditions, remove malfunctioning units and r...

	C. Test straight-blade for the retention force of the grounding blade according to NFPA 99. Retention force shall be not less than 34T4 oz34T.
	D. Wiring device will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Receptacle switches.
	4. Shunt trip switches.
	5. Molded-case circuit breakers (MCCBs).
	6. Molded-case switches.
	7. Enclosures.


	1.3 DEFINITIONS
	A. NC: Normally closed.
	B. NO: Normally open.
	C. SPDT: Single pole, double throw.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings,...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Include evidence of NRTL listing for series rating of installed devices.
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.
	6. Include time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.

	B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams: For power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Field quality-control reports.
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	C. Manufacturer's field service report.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	2. Time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	2. Fuse Pullers: Two for each size and type.


	1.8 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site testing.

	B. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Comply with NFPA 70.

	1.9 PROJECT CONDITIONS
	A. Environmental Limitations: Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature: Not less than 34Tminus 22 deg F34T44T (minus 30 deg C)44T and not exceeding 34T104 deg F34T44T (40 deg C)44T.
	2. Altitude: Not exceeding 34T6600 feet34T44T (2010 m)44T.

	B. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify Engineer and Owner no fewer than seven days in advance of proposed interruption of electric service.
	2. Indicate method of providing temporary electric service.
	3. Do not proceed with interruption of electric service without Engineer's or Owner's written permission.
	4. Comply with NFPA 70E.


	1.10 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PART 2 -  PRODUCTS
	2.1 FUSIBLE SWITCHES
	A. Type HD, Heavy Duty, Single Throw, 240 or 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified indicated fuses, lockable handle with capability to accept three padlocks, and interlock...
	B. Type HD, Heavy Duty, Six Pole, Single Throw, 240 or 600-V ac, 200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified indicated fuses, lockable handle with capability to accept three padlocks, and ...
	C. Type HD, Heavy Duty, Double Throw, 240 or 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified indicated fuses, lockable handle with capability to accept three padlocks, and interlock...
	D. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
	5. Auxiliary Contact Kit: One NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open.
	6. Hookstick Handle: Allows use of a hookstick to operate the handle.
	7. Lugs: Mechanical type, suitable for number, size, and conductor material.
	8. Service-Rated Switches: Labeled for use as service equipment.


	2.2 NONFUSIBLE SWITCHES
	A. Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	B. Type HD, Heavy Duty, Double Throw, 240-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	C. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	4. Auxiliary Contact Kit: One NO/NC (Form "C") auxiliary contact(s), arranged to activate before switch blades open.
	5. Hookstick Handle: Allows use of a hookstick to operate the handle.
	6. Lugs: Mechanical type, suitable for number, size, and conductor material.


	2.3 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
	2. Outdoor Locations: NEMA 250, Type 4X.
	3. Kitchen snd Wash-Down Areas: NEMA 250, Type 4X , stainless steel.
	4. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4X.
	5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: NEMA 250, Type 12.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	D. Install fuses in fusible devices.
	E. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	E. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker. Remove front panels so joints and connections are accessible to portabl...
	b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each enclosed switch and circuit breaker 11 months after date of Substantial Completion.
	c. Instruments and Equipment: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.

	4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls and equipment.

	F. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit breakers and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after r...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified.
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