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Legal Notice 

TOWN OF SOUTHBURY 
501 Main Street South – Southbury, CT  06488 

Tel (203) 262-0647 

INVITATION TO BID 

Notice is hereby given that sealed bids by which the 
Town of Southbury will contract for the 

Ballantine Park Pool Improvements 

will be received at the First Selectman’s Office until 

10:00 am, Friday, April 19, 2024 

as determined by the First Selectman Office’s clock, when bids will be publicly opened and read aloud. 

A mandatory pre-bid meeting between prospective bidders and the Architect 
will convene at the site, 611 Old Field Road, Southbury 

March 29, 2024 at 10:00 am when project details will be discussed and questions answered. 
All prospective bidders are urged to attend. 

Plans and specifications must be obtained directly from the Town’s website, www.southbury-ct.org/bids at 
no cost to the Contractor. 

Each bidder is responsible for checking the website to determine if any addenda have been 
issued. 

A bid bond for five percent (5%) of the base bid cost is required and must accompany each bid. 
Bids must be held firm and may not be withdrawn for ninety (90) days beyond the bid opening date. 

The successful bidder must file a one hundred percent (100%) Performance Bond, a one hundred 
percent (100%) Labor & Materials Bond and a Certificate of Insurance with the Town of Southbury within 

ten (10) days of notice of bid award. 

Attention of bidders is directed to certain requirements of this contract which require payment of minimum 
wages and compliance with certain local, state, and federal requirements. 

The Town of Southbury reserves the right to accept or reject any and all bids, or any part thereof, or to 
waive defects in same, or to accept any proposal, or part thereof, deemed to be in the Town of 

Southbury’s best interest. 

http://www.southbury-ct.org/bids
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ADDITIONS AND DELETIONS: 
The author of this document 
has added information 
needed for its completion. 
The author may also have 
revised the text of the 
original AIA standard form. 
An Additions and Deletions 
Report that notes added 
information as well as 
revisions to the standard 
form text is available from 
the author and should be 
reviewed. 

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion 
or modification. 

FEDERAL, STATE, AND LOCAL 
LAWS MAY IMPOSE 
REQUIREMENTS ON PUBLIC 
PROCUREMENT CONTRACTS. 
CONSULT LOCAL AUTHORITIES 
OR AN ATTORNEY TO VERIFY 
REQUIREMENTS APPLICABLE TO 
THIS PROCUREMENT BEFORE 
COMPLETING THIS FORM. 
            
It is intended that AIA 
Document G612™–2017, 
Owner’s Instructions to the 
Architect, Parts A and B 
will be completed prior to 
using this document.      

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws 
as set forth in the footer of 
this document. 

for the following Project: 
(Name, location, and detailed description) 
 
« » 
«  » 
«  » 
 
THE OWNER: 
(Name, legal status, address, and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
THE ARCHITECT: 
(Name, legal status, address, and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
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ARTICLE 1   DEFINITIONS 
§ 1.1 Bidding Documents include the Bidding Requirements and the Proposed Contract Documents. The Bidding 
Requirements consist of the advertisement or invitation to bid, Instructions to Bidders, supplementary instructions to 
bidders, the bid form, and any other bidding forms. The Proposed Contract Documents consist of the unexecuted form 
of Agreement between the Owner and Contractor and that Agreement’s Exhibits, Conditions of the Contract (General, 
Supplementary and other Conditions), Drawings, Specifications, all Addenda, and all other documents enumerated in 
Article 8 of these Instructions. 
 
§ 1.2 Definitions set forth in the General Conditions of the Contract for Construction, or in other Proposed Contract 
Documents apply to the Bidding Documents. 
 
§ 1.3 Addenda are written or graphic instruments issued by the Architect, which, by additions, deletions, clarifications, 
or corrections, modify or interpret the Bidding Documents. 
 
§ 1.4 A Bid is a complete and properly executed proposal to do the Work for the sums stipulated therein, submitted in 
accordance with the Bidding Documents. 
 
§ 1.5 The Base Bid is the sum stated in the Bid for which the Bidder offers to perform the Work described in the 
Bidding Documents, to which Work may be added or deleted by sums stated in Alternate Bids. 
 
§ 1.6 An Alternate Bid (or Alternate) is an amount stated in the Bid to be added to or deducted from, or that does not 
change, the Base Bid if the corresponding change in the Work, as described in the Bidding Documents, is accepted. 
 
§ 1.7 A Unit Price is an amount stated in the Bid as a price per unit of measurement for materials, equipment, or 
services, or a portion of the Work, as described in the Bidding Documents. 
 
§ 1.8 A Bidder is a person or entity who submits a Bid and who meets the requirements set forth in the Bidding 
Documents. 
 
§ 1.9 A Sub-bidder is a person or entity who submits a bid to a Bidder for materials, equipment, or labor for a portion of 
the Work. 
 
ARTICLE 2   BIDDER’S REPRESENTATIONS 
§ 2.1 By submitting a Bid, the Bidder represents that: 

.1 the Bidder has read and understands the Bidding Documents; 

.2 the Bidder understands how the Bidding Documents relate to other portions of the Project, if any, being 
bid concurrently or presently under construction; 

.3 the Bid complies with the Bidding Documents; 

.4 the Bidder has visited the site, become familiar with local conditions under which the Work is to be 
performed, and has correlated the Bidder’s observations with the requirements of the Proposed Contract 
Documents; 

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

.6 the Bidder has read and understands the provisions for liquidated damages, if any, set forth in the form of 
Agreement between the Owner and Contractor. 

 
ARTICLE 3   BIDDING DOCUMENTS 
§ 3.1 Distribution 
§ 3.1.1 Bidders shall obtain complete Bidding Documents, as indicated below, from the issuing office designated in the 
advertisement or invitation to bid, for the deposit sum, if any, stated therein. 
(Indicate how, such as by email, website, host site/platform, paper copy, or other method Bidders shall obtain Bidding 
Documents.) 
 
«  » 
 
§ 3.1.2 Any required deposit shall be refunded to Bidders who submit a bona fide Bid and return the paper Bidding 
Documents in good condition within ten days after receipt of Bids. The cost to replace missing or damaged paper 
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documents will be deducted from the deposit. A Bidder receiving a Contract award may retain the paper Bidding 
Documents, and the Bidder’s deposit will be refunded. 
 
§ 3.1.3 Bidding Documents will not be issued directly to Sub-bidders unless specifically offered in the advertisement or 
invitation to bid, or in supplementary instructions to bidders. 
 
§ 3.1.4 Bidders shall use complete Bidding Documents in preparing Bids. Neither the Owner nor Architect assumes 
responsibility for errors or misinterpretations resulting from the use of incomplete Bidding Documents. 
 
§ 3.1.5 The Bidding Documents will be available for the sole purpose of obtaining Bids on the Work. No license or grant 
of use is conferred by distribution of the Bidding Documents. 
 
§ 3.2 Modification or Interpretation of Bidding Documents 
§ 3.2.1 The Bidder shall carefully study the Bidding Documents, shall examine the site and local conditions, and shall 
notify the Architect of errors, inconsistencies, or ambiguities discovered and request clarification or interpretation 
pursuant to Section 3.2.2. 
 
§ 3.2.2 Requests for clarification or interpretation of the Bidding Documents shall be submitted by the Bidder in writing 
and shall be received by the Architect at least seven days prior to the date for receipt of Bids.  
(Indicate how, such as by email, website, host site/platform, paper copy, or other method Bidders shall submit requests 
for clarification and interpretation.) 
 
«  » 
 
§ 3.2.3 Modifications and interpretations of the Bidding Documents shall be made by Addendum. Modifications and 
interpretations of the Bidding Documents made in any other manner shall not be binding, and Bidders shall not rely 
upon them. 
 
§ 3.3 Substitutions 
§ 3.3.1 The materials, products, and equipment described in the Bidding Documents establish a standard of required 
function, dimension, appearance, and quality to be met by any proposed substitution. 
 
§ 3.3.2 Substitution Process 
§ 3.3.2.1 Written requests for substitutions shall be received by the Architect at least ten days prior to the date for receipt 
of Bids. Requests shall be submitted in the same manner as that established for submitting clarifications and 
interpretations in Section 3.2.2. 
 
§ 3.3.2.2 Bidders shall submit substitution requests on a Substitution Request Form if one is provided in the Bidding 
Documents. 
 
§ 3.3.2.3 If a Substitution Request Form is not provided, requests shall include (1) the name of the material or 
equipment specified in the Bidding Documents; (2) the reason for the requested substitution; (3) a complete description 
of the proposed substitution including the name of the material or equipment proposed as the substitute, performance 
and test data, and relevant drawings; and (4) any other information necessary for an evaluation. The request shall 
include a statement setting forth changes in other materials, equipment, or other portions of the Work, including 
changes in the work of other contracts or the impact on any Project Certifications (such as LEED), that will result from 
incorporation of the proposed substitution. 
 
§ 3.3.3 The burden of proof of the merit of the proposed substitution is upon the proposer. The Architect’s decision of 
approval or disapproval of a proposed substitution shall be final. 
 
§ 3.3.4 If the Architect approves a proposed substitution prior to receipt of Bids, such approval shall be set forth in an 
Addendum. Approvals made in any other manner shall not be binding, and Bidders shall not rely upon them. 
 
§ 3.3.5 No substitutions will be considered after the Contract award unless specifically provided for in the Contract 
Documents. 
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§ 3.4 Addenda 
§ 3.4.1 Addenda will be transmitted to Bidders known by the issuing office to have received complete Bidding 
Documents. 
(Indicate how, such as by email, website, host site/platform, paper copy, or other method Addenda will be transmitted.) 
 
«  » 
 
§ 3.4.2 Addenda will be available where Bidding Documents are on file. 
 
§ 3.4.3 Addenda will be issued no later than four days prior to the date for receipt of Bids, except an Addendum 
withdrawing the request for Bids or one which includes postponement of the date for receipt of Bids. 
 
§ 3.4.4 Prior to submitting a Bid, each Bidder shall ascertain that the Bidder has received all Addenda issued, and the 
Bidder shall acknowledge their receipt in the Bid. 
 
ARTICLE 4   BIDDING PROCEDURES 
§ 4.1 Preparation of Bids 
§ 4.1.1 Bids shall be submitted on the forms included with or identified in the Bidding Documents. 
 
§ 4.1.2 All blanks on the bid form shall be legibly executed. Paper bid forms shall be executed in a non-erasable 
medium. 
 
§ 4.1.3 Sums shall be expressed in both words and numbers, unless noted otherwise on the bid form. In case of discrepancy, 
the amount entered in words shall govern. 
 
§ 4.1.4 Edits to entries made on paper bid forms must be initialed by the signer of the Bid. 
 
§ 4.1.5 All requested Alternates shall be bid. If no change in the Base Bid is required, enter “No Change” or as required 
by the bid form. 
 
§ 4.1.6 Where two or more Bids for designated portions of the Work have been requested, the Bidder may, without 
forfeiture of the bid security, state the Bidder’s refusal to accept award of less than the combination of Bids stipulated 
by the Bidder. The Bidder shall neither make additional stipulations on the bid form nor qualify the Bid in any other 
manner. 
 
§ 4.1.7 Each copy of the Bid shall state the legal name and legal status of the Bidder. As part of the documentation 
submitted with the Bid, the Bidder shall provide evidence of its legal authority to perform the Work in the jurisdiction 
where the Project is located. Each copy of the Bid shall be signed by the person or persons legally authorized to bind the 
Bidder to a contract. A Bid by a corporation shall further name 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 the agent’s authority to 
bind the Bidder. 
 
§ 4.1.8 A Bidder shall incur all costs associated with the preparation of its Bid. 
 
§ 4.2 Bid Security 
§ 4.2.1 Each Bid shall be accompanied by the following bid security: 
(Insert the form and amount of bid security.) 
 
«  » 
 
§ 4.2.2 The Bidder pledges to enter into a Contract with the Owner on the terms stated in the Bid and shall, if required, 
furnish bonds covering the faithful performance of the Contract and payment of all obligations arising thereunder. 
Should the Bidder refuse to enter into such Contract or fail to furnish such bonds if required, the amount of the bid 
security shall be forfeited to the Owner as liquidated damages, not as a penalty. In the event the Owner fails to comply 
with Section 6.2, the amount of the bid security shall not be forfeited to the Owner. 
 
§ 4.2.3 If a surety bond is required as bid security, it shall be written on AIA Document A310™, Bid Bond, unless 
otherwise provided in the Bidding Documents. The attorney-in-fact who executes the bond on behalf of the surety shall 
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affix to the bond a certified and current copy of an acceptable power of attorney. The Bidder shall provide surety bonds 
from a company or companies lawfully authorized to issue surety bonds in the jurisdiction where the Project is located. 
 
§ 4.2.4 The Owner will have the right to retain the bid security of Bidders to whom an award is being considered until 
(a) the Contract has been executed and bonds, if required, have been furnished; (b) the specified time has elapsed so that 
Bids may be withdrawn; or (c) all Bids have been rejected. However, if no Contract has been awarded or a Bidder has not 
been notified of the acceptance of its Bid, a Bidder may, beginning«  »days after the opening of Bids, withdraw its Bid 
and request the return of its bid security. 
 
§ 4.3 Submission of Bids 
§ 4.3.1 A Bidder shall submit its Bid as indicated below: 
(Indicate how, such as by website, host site/platform, paper copy, or other method Bidders shall submit their Bid.) 
 
«  » 
 
§ 4.3.2 Paper copies of the Bid, the bid security, and any other documents required to be submitted with the Bid shall be 
enclosed in a sealed opaque envelope. The envelope shall be addressed to the party receiving the Bids and shall be 
identified with the Project name, the Bidder’s name and address, and, if applicable, the designated portion of the Work 
for which the Bid is submitted. If the Bid is sent by mail, the sealed envelope shall be enclosed in a separate mailing 
envelope with the notation “SEALED BID ENCLOSED” on the face thereof. 
 
§ 4.3.3 Bids shall be submitted by the date and time and at the place indicated in the invitation to bid. Bids submitted 
after the date and time for receipt of Bids, or at an incorrect place, will not be accepted. 
 
§ 4.3.4 The Bidder shall assume full responsibility for timely delivery at the location designated for receipt of Bids. 
 
§ 4.3.5 A Bid submitted by any method other than as provided in this Section 4.3 will not be accepted. 
 
§ 4.4 Modification or Withdrawal of Bid 
§ 4.4.1 Prior to the date and time designated for receipt of Bids, a Bidder may submit a new Bid to replace a Bid 
previously submitted, or withdraw its Bid entirely, by notice to the party designated to receive the Bids. Such notice 
shall be received and duly recorded by the receiving party on or before the date and time set for receipt of Bids. The 
receiving party shall verify that replaced or withdrawn Bids are removed from the other submitted Bids and not 
considered. Notice of submission of a replacement Bid or withdrawal of a Bid shall be worded so as not to reveal the 
amount of the original Bid. 
 
§ 4.4.2 Withdrawn Bids may be resubmitted up to the date and time designated for the receipt of Bids in the same 
format as that established in Section 4.3, provided they fully conform with these Instructions to Bidders. Bid security 
shall be in an amount sufficient for the Bid as resubmitted. 
 
§ 4.4.3 After the date and time designated for receipt of Bids, a Bidder who discovers that it made a clerical error in its 
Bid shall notify the Architect of such error within two days, or pursuant to a timeframe specified by the law of the 
jurisdiction where the Project is located, requesting withdrawal of its Bid. Upon providing evidence of such error to the 
reasonable satisfaction of the Architect, the Bid shall be withdrawn and not resubmitted. If a Bid is withdrawn pursuant 
to this Section 4.4.3, the bid security will be attended to as follows: 
(State the terms and conditions, such as Bid rank, for returning or retaining the bid security.) 
 
«  » 
 
ARTICLE 5   CONSIDERATION OF BIDS 
§ 5.1 Opening of Bids 
If stipulated in an advertisement or invitation to bid, or when otherwise required by law, Bids properly identified and 
received within the specified time limits will be publicly opened and read aloud. A summary of the Bids may be made 
available to Bidders. 
 
§ 5.2 Rejection of Bids 
Unless otherwise prohibited by law, the Owner shall have the right to reject any or all Bids. 
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§ 5.3 Acceptance of Bid (Award) 
§ 5.3.1 It is the intent of the Owner to award a Contract to the lowest responsive and responsible Bidder, provided the 
Bid has been submitted in accordance with the requirements of the Bidding Documents. Unless otherwise prohibited by 
law, the Owner shall have the right to waive informalities and irregularities in a Bid received and to accept the Bid 
which, in the Owner’s judgment, is in the Owner’s best interests. 
 
§ 5.3.2 Unless otherwise prohibited by law, the Owner shall have the right to accept Alternates in any order or 
combination, unless otherwise specifically provided in the Bidding Documents, and to determine the lowest responsive 
and responsible Bidder on the basis of the sum of the Base Bid and Alternates accepted. 
 
ARTICLE 6   POST-BID INFORMATION 
§ 6.1 Contractor’s Qualification Statement 
Bidders to whom award of a Contract is under consideration shall submit to the Architect, upon request and within the 
timeframe specified by the Architect, a properly executed AIA Document A305™, Contractor’s Qualification 
Statement, unless such a Statement has been previously required and submitted for this Bid. 
 
§ 6.2 Owner’s Financial Capability 
A Bidder to whom award of a Contract is under consideration may request in writing, fourteen days prior to the 
expiration of the time for withdrawal of Bids, that the Owner furnish to the Bidder reasonable evidence that financial 
arrangements have been made to fulfill the Owner’s obligations under the Contract. The Owner shall then furnish such 
reasonable evidence to the Bidder no later than seven days prior to the expiration of the time for withdrawal of Bids. 
Unless such reasonable evidence is furnished within the allotted time, the Bidder will not be required to execute the 
Agreement between the Owner and Contractor. 
 
§ 6.3 Submittals 
§ 6.3.1 After notification of selection for the award of the Contract, the Bidder shall, as soon as practicable or as 
stipulated in the Bidding Documents, submit in writing to the Owner through the Architect: 

.1 a designation of the Work to be performed with the Bidder's own forces; 

.2 names of the principal products and systems proposed for the Work and the manufacturers and suppliers 
of each; and 

.3 names of persons or entities (including those who are to furnish materials or equipment fabricated to a 
special design) proposed for the principal portions of the Work. 

 
§ 6.3.2 The Bidder will be required to establish to the satisfaction of the Architect and Owner the reliability and 
responsibility of the persons or entities proposed to furnish and perform the Work described in the Bidding Documents. 
 
§ 6.3.3 Prior to the execution of the Contract, the Architect will notify the Bidder if either the Owner or Architect, after 
due investigation, has reasonable objection to a person or entity proposed by the Bidder. If the Owner or Architect has 
reasonable objection to a proposed person or entity, the Bidder may, at the Bidder’s option, withdraw the Bid or submit 
an acceptable substitute person or entity. The Bidder may also submit any required adjustment in the Base Bid or 
Alternate Bid to account for the difference in cost occasioned by such substitution. The Owner may accept the adjusted 
bid price or disqualify the Bidder. In the event of either withdrawal or disqualification, bid security will not be forfeited. 
 
§ 6.3.4 Persons and entities proposed by the Bidder and to whom the Owner and Architect have made no reasonable 
objection must be used on the Work for which they were proposed and shall not be changed except with the written 
consent of the Owner and Architect. 
 
ARTICLE 7   PERFORMANCE BOND AND PAYMENT BOND 
§ 7.1 Bond Requirements 
§ 7.1.1 If stipulated in the Bidding Documents, the Bidder shall furnish bonds covering the faithful performance of the 
Contract and payment of all obligations arising thereunder. 
 
§ 7.1.2 If the furnishing of such bonds is stipulated in the Bidding Documents, the cost shall be included in the Bid. If 
the furnishing of such bonds is required after receipt of bids and before execution of the Contract, the cost of such bonds 
shall be added to the Bid in determining the Contract Sum. 
 
§ 7.1.3 The Bidder shall provide surety bonds from a company or companies lawfully authorized to issue surety bonds 
in the jurisdiction where the Project is located. 
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§ 7.1.4 Unless otherwise indicated below, the Penal Sum of the Payment and Performance Bonds shall be the amount of 
the Contract Sum. 
(If Payment or Performance Bonds are to be in an amount other than 100% of the Contract Sum, indicate the dollar 
amount or percentage of the Contract Sum.) 
 
«  » 
 
§ 7.2 Time of Delivery and Form of Bonds 
§ 7.2.1 The Bidder shall deliver the required bonds to the Owner not later than three days following the date of 
execution of the Contract. If the Work is to commence sooner in response to a letter of intent, the Bidder shall, prior to 
commencement of the Work, submit evidence satisfactory to the Owner that such bonds will be furnished and delivered 
in accordance with this Section 7.2.1. 
 
§ 7.2.2 Unless otherwise provided, the bonds shall be written on AIA Document A312, Performance Bond and Payment 
Bond. 
 
§ 7.2.3 The bonds shall be dated on or after the date of the Contract. 
 
§ 7.2.4 The Bidder shall require the attorney-in-fact who executes the required bonds on behalf of the surety to affix to 
the bond a certified and current copy of the power of attorney. 
 
ARTICLE 8   ENUMERATION OF THE PROPOSED CONTRACT DOCUMENTS 
§ 8.1 Copies of the proposed Contract Documents have been made available to the Bidder and consist of the following 
documents: 

.1 AIA Document A101™–2017, Standard Form of Agreement Between Owner and Contractor, unless 
otherwise stated below. 
(Insert the complete AIA Document number, including year, and Document title.) 

 
«  » 

 
.2 AIA Document A101™–2017, Exhibit A, Insurance and Bonds, unless otherwise stated below. 

(Insert the complete AIA Document number, including year, and Document title.) 
 

«  » 
 
.3 AIA Document A201™–2017, General Conditions of the Contract for Construction, unless otherwise 

stated below. 
(Insert the complete AIA Document number, including year, and Document title.) 

 
«  » 

 
.4 AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, dated as 

indicated below: 
(Insert the date of the E203-2013.) 

 
«  » 

 
.5 Drawings 
 

Number Title Date 
     

 
.6 Specifications 
 

Section Title Date Pages 
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.7 Addenda: 
 

Number Date Pages 
     

 
.8 Other Exhibits: 

(Check all boxes that apply and include appropriate information identifying the exhibit where required.) 
 

[ «  » ] AIA Document E204™–2017, Sustainable Projects Exhibit, dated as indicated below: 
(Insert the date of the E204-2017.) 

 
 «  » 

 
[ «  » ] The Sustainability Plan: 

 
Title Date Pages 
     

 
[ «  » ] Supplementary and other Conditions of the Contract: 

 
Document Title Date Pages 
      

 
.9 Other documents listed below: 

(List here any additional documents that are intended to form part of the Proposed Contract 
Documents.) 
 
«  » 

 
 



  
 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 

 Ballantine Park Pool Improvements – Southbury 
 SIB-1 

PART 1 - GENERAL 

1.1 COMPLETION DATE 

A. All work as required by these specifications and drawings shall be completed by the date 
stipulated in the Contractor's bid form. There is no exception to this contract requirement, 
unless approved otherwise by contract change order.  

B. If the Contractor neglects, fails or refuses to achieve substantial completion by 11:59 pm by the 
date stipulated in the Contractor's bid form for each of the bid components requiring durations 
or deadlines, liquidated damages of Five Hundred Dollars ($500.00) per day or part thereof 
shall be due for each bid component to the Owner and subtracted from the unpaid contract 
amount or bond held by the Owner.  "Substantial completion" is as defined in the General 
Conditions of the Contract for Construction, AIA Document A201 included in this project 
manual.  "Substantial completion" is further defined as the date at which the local authorities 
with jurisdiction over this project grant a temporary or permanent certificate of occupancy (if 
required for occupancy) for each project area. 

1.2 QUESTIONS 

A. Questions regarding this bid can be directed, in writing only, to Matthew Miller, Project 
Designer, mcmiller@silverpetrucelli.com. 

1.3 RESPONSIBILITY FOR MEASUREMENT OF QUANTITIES 

A. The Contractor shall have sole responsibility for the accuracy of all measurements and for 
estimating the material quantities required to satisfy these specifications. 

1.4 DISCREPANCIES AND ADDENDA 

A. Should a Bidder find any discrepancies in the Drawings and Specifications, or should they be in 
doubt as to their meaning, they shall notify the Owner at once, who will send a written 
Addendum to all Bidders concerned. Oral instructions or decisions, unless confirmed by 
Addenda, will not be considered valid, legal, or binding.  No change order requests will be 
authorized or considered because of the failure of the Contractor to include work called for in 
the Addenda in their bid. 

1.5 MODIFICATIONS TO AIA DOCUMENT A701, Instructions to Bidders, 2018. 

The following sections modify the provisions and procedures to the degree listed in the sections and 
articles listed in these supplementary instructions. 

 ARTICLE 3 Make the following changes: 

  3.1.1 Delete all but the first sentence and “, as indicated below,” from the first sentence. 

  3.1.2 Delete in its entirety. 

  3.2.2 Delete all but the first sentence. 

   3.3.2.1 Delete all but the first sentence. 

  3.4.1 Delete all but the first sentence. 

mailto:mcmiller@silverpetrucelli.com
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  3.4.3 Delete the phrase "four days prior to the date for receipt" and insert "24 hours prior to 
the date and time for receipt". 

 ARTICLE 4 Make the following changes: 

  4.2.1 Revise to read as follows: “Each Bid shall be accompanied by the bid security as 
indicated on the Invitation to Bid.” 

  4.2.4 Revise last sentence to read as follows: “However, if no Contract has been awarded 
or a Bidder has not been notified of the acceptance of its Bid, a Bidder may withdraw its 
Bid and request the return of its bid security after the length of time on the Invitation to 
Bid.” 

  4.3.1 Add to the end the following: “Paper copy”. 

  4.4.3 Add to the end the following: “Owner will return bid security to the Bidder.” 

 ARTICLE 5 Add the following: 

  5.3.3 Contractors who have paid liquidated damages or penalties to an Owner for failing to 
comply with the schedule of any project in the last five (5) years are disqualified from this 
project, subject to an appeal to the Owner’s Representative(s) where the Contractor 
demonstrates that 1) subsequent to the project which resulted in penalties the Contractor 
completed two (2) similar projects or demonstrably similar projects in a timely fashion; 
and 2) that the factors which lead to delays and penalties in the first instance no longer 
exist.  Payment of liquidated damages or penalties may also be defined as "having been 
found by the Owner to be in non-compliance with the project schedule and negotiating a 
financial settlement for the project in which value was returned to the Owner, either via 
change orders or 'work-in-kind' or other recognized manner".  The Contractor under 
consideration shall respond to this clause in the Contractor's Qualification Statement, 
A305 as indicated in Section 6.1 of the Instructions to Bidders, A701. 

 ARTICLE 6 Add the following: 

  6.1.1 The Owner will make investigations as he deems necessary to determine the ability of 
the Bidder to perform the Work, and the Bidder shall furnish the Owner all such 
information and data for this purpose as the Owner may request. 

 6.4 Work Phasing Schedule 
Bidders to whom award of the Contractor is under consideration shall submit to the Architect within 
fifteen (15) days of the Contract date, a detailed work Phasing Schedule describing the bodies of work 
to be undertaken and areas of the project to be addressed in per week periods between the Award of 
the Contract and the Bidder's proposed date of Substantial Completion. 

 ARTICLE 7 Add the following: 

 7.3 The Contractor and the Surety, jointly and severally, bind themselves, their heirs, executors, 
administrators, successors and assigns to the Owner for the performance of the Construction 
Contract, which is incorporated herein by reference. 

 7.4 If the Contractor performs the Construction Contract, the Surety and the Contractor shall have 
no obligation under this Bond, except to participate in conferences as provided in Subparagraph 
7.5.1. 
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 7.5 If there is no Owner Default, the Surety's obligation under this Bond shall arise after: 

  7.5.1 The Owner has notified the Contractor and the Surety at its address described in 
Paragraph 7.12 below that the Owner is considering declaring a Contractor Default and 
has requested and attempted to arrange a conference with the Contractor and the Surety 
to be held not later than fifteen (15) days after receipt of such notice to discuss methods 
of performing the Construction Contract.  If the Owner, the Contractor, and the Surety 
agree, the Contractor shall be allowed a reasonable time to perform the Construction 
Contract, but such an agreement shall not waive the Owner's right, if any, subsequently 
to declare a Contractor Default and 

  7.5.2 The Owner has declared a Contractor Default and formally terminated the Contractor's 
right to complete the contract.  Such Contractor Default shall not be declared earlier than 
twenty (20) days after the Contractor and the Surety have received notice as provided in 
Subparagraph 7.5.1; and 

  7.5.3 The Owner has agreed to pay the Balance of the Contract Price to the Surety in 
accordance with the terms of the Construction Contract or to a contractor selected to 
perform the Construction Contract in accordance with the terms of the contract with the 
Owner. 

 7.6 When the Owner has satisfied the conditions of Paragraph 7.5.3, the Surety shall promptly and 
at the Surety's expense take one of the following actions: 

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

  7.6.2 Undertake to perform and complete the Construction Contract itself, through its agents or 
through independent contractors; or 

  7.6.3 Obtain bids or negotiated proposals from qualified contractors acceptable to the Owner 
for a contract for performance and completion of the Construction Contract, arrange for a 
contract to be prepared for execution by the Owner and the contractor selected with the 
Owner's concurrence, to be secured with performance and payment bonds executed by a 
qualified surety equivalent to the bonds issued on the Construction Contract, and pay to 
the Owner the amount of damages (as described in Paragraph 7.8)  in excess of the 
Balance of the Contract Price incurred by the Owner resulting from the Contractor's 
default: or 

  7.6.4 Waive its right to perform and complete, arrange for completion, or obtain a new 
contractor and with reasonable promptness under the circumstances: 

   .1 After investigation, determine the amount for which it may be liable to the Owner 
and, as soon as practicable after the amount is determined, tender payment 
therefore to the Owner; or 

   .2 Deny liability in whole or in part and notify the Owner citing reasons therefore. 

 7.7 If the Surety does not proceed as provided in Paragraph 7.6 with reasonable promptness, the 
Surety shall be deemed to be in default on this Bond fifteen (15) days after receipt of an 
additional written notice from the Owner to the Surety demanding that the Surety perform its 
obligations under this Bond, and the Owner shall be entitled to enforce any remedy available to 
the Owner.  If the Surety proceeds as provided in Subparagraph 7.6.4, and the Owner refuses 
the payment rendered or the Surety has denied liability, in whole or in part, without further 
notice the Owner shall be entitled to enforce any remedy available to the Owner. 
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 7.8 After the Owner has terminated the Contractor's right to complete the Construction Contract, 
and if the Surety elects to act under Subparagraph 7.6.1, 7.6.2, or 7.6.3 above, then the 
responsibilities of the Surety to the Owner shall not be greater than those of the Contractor 
under the Construction Contract, and the responsibilities of the Owner to the Surety shall not be 
greater than those of the Owner under the Construction Contract.  To the limit of the amount of 
this Bond, but subject to commitment by the Owner of the Balance of the Contract Price to 
mitigation of costs and damages on the Construction Contract, the Surety is obligated without 
duplication for: 

  7.8.1 The responsibilities of the Contractor for correction of defective work and completion of 
the Construction Contract; 

  7.8.2 Additional legal, design professional and delay costs resulting from the Contractor's 
Default, and resulting from the actions or failure to act of the Surety under Paragraph 7.6; 
and 

  7.8.3 Late delivery penalties or if penalties are not specified in the Construction Contract, 
actual damages caused by delayed performance or non-performance of the Contractor. 

 7.9 The Surety shall not be liable to the Owner or others for obligations of the Contractor that are 
unrelated to the Construction Contract, and the Balance of the Contract Price shall not be 
reduced or set off on account of any such unrelated obligations.  No right of action shall accrue 
on this Bond to any person or entity other than the Owner or its heirs, executors, administrators, 
or successors. 

 7.10 The Surety hereby waives notice of any change, including changes of time, to the Construction 
Contract or to related subcontracts, purchase orders, and other obligations. 

 7.11 Any proceeding, legal or equitable, under this Bond may be instituted in any court of competent 
jurisdiction in the location in which the work or part of the work is located and shall be instituted 
within two (2) years after Contractor Default or within two (2) years after the Contractor ceased 
working or within two (2) years after the Surety refuses or fails to perform its obligations under 
this Bond, whichever occurs first.  If the provisions of this Paragraph are void or prohibited by 
law, the minimum period of limitation available to sureties as a defense in the jurisdiction of the 
suit shall be applicable. 

 7.12 Notice to the Surety, the Owner or the Contractor shall be mailed or delivered to the address 
shown on the signature page. 

 7.13 When this Bond has been furnished to comply with a statutory or other legal requirement in the 
location where the construction was to be performed, any provision in this Bond conflicting with 
said statutory or legal requirement shall be deemed deleted herefrom and provisions 
conforming to such statutory or other legal requirement shall be deemed incorporated herein.  
The intent is that this Bond shall be construed as a statutory bond and not as a common-law 
bond. 

 7.14 Definitions. 

  7.14.1 Balance of the Contract Price: The total amount payable by the Owner to the Contractor 
under the Construction Contract after all proper adjustments have been made, including 
allowance to the Contractor of any amounts received or to be received by the Owner in 
settlement of insurance or other claims for damages to which the Contractor is entitled, 
reduced by all valid and proper payments made to or on behalf of the Contractor under 
the Construction Contract. 
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  7.14.2 Construction Contract: The agreement between the Owner and the Contractor identified 
on the signature page, including all Contract Documents and changes thereto. 

  7.14.3 Contractor Default: Failure of the Contractor, which has neither been remedied nor 
waived, to perform or otherwise to comply with the terms of the Construction Contract. 

  7.14.4 Owner Default: Failure of the Owner, which has neither been remedied nor waived, to 
pay the Contractor as required by the Construction Contract or to perform and complete 
or comply with the other terms thereof. 

 ARTICLE 8 Make the following changes: 

 Delete in its entirety. 

 Add the following Articles: 

 ARTICLE 9 MISCELLANEOUS REQUIREMENTS 

 9.1 Watchman 
The employment of continuous watchman service to guard the property during any and all hours shall 
be at the discretion of the Contractor.  However, the Contractor shall remove and restore all work or 
temporary structures damaged by fire, vandalism, or similar acts at no extra cost to the Owner. 

 9.2 Overtime 
The Contractor must include within their base price all overtime, nights, holidays, and weekends as 
required to meet the Project Completion date. 

 9.3 Permits 
The Contractor must obtain their own town and building permits at no additional charge to the Owner. 
Town of Southbury permits can be obtained from the Town of Southbury at a cost to the Contractor, 
including the State Education permit cost of $0.26/$1,000 value. 

 9.4 Supervision 
The Contractor must provide full-time, properly qualified on-site supervision for the entire duration of 
the project, while workpersons are on site. 

 9.5 Public Health Emergency 
The Contractor shall anticipate and incorporate in their Bid all potential costs related to a public health 
emergency such as the COVID-19/Coronavirus Pandemic, including rules, regulations, and 
recommendations issued by public authorities. The potential costs may include, but are not limited to, 
costs related to social distancing, manpower levels, project scheduling, construction coordination, 
material/product supplies and delivery delays, material escalation costs, increased 
subcontractor/supplier costs, loss of productivity and inefficiency costs, extended general conditions 
costs, and any other potential costs. 

 ARTICLE 10 BIDDERS REPRESENTATION 
Each bidder shall fully acquaint himself with conditions as they exist, so that he fully understands the 
complexities and restrictions attending the execution of the Work included in the Bid Documents. The 
failure to receive or examine any form, instrument, or document, or to visit the site to become 
acquainted with field conditions, shall in no way relieve the Bidder from any obligation with respect to 
the Bidder's proposal. 

END OF SECTION 
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 Ballantine Park Pool Improvements – Southbury 
 Bid Form-1 

(To be submitted in duplicate) 

BIDDER: __________________________________________ 
  Name 
  __________________________________________ 
  Address 

To: First Selectman’s Office 
  501 Main Street South 
  Southbury, CT  06488 

Project: Ballantine Park Pool Improvements 
  611 Old Field Road 
  Southbury, CT 06488 

In preparing this bid, we have carefully examined the Bidding Documents for this Project.  We have 
visited the site and noted the conditions affecting the Work. 

The Bidding Documents referred to include Drawings and Project Manual dated March 8, 2024, prepared 
by Silver/Petrucelli + Associates, Inc., Hamden, Connecticut. 

We propose to perform the work described in the Bidding Documents, in keeping with definitions of Article 
1 of the Instructions to Bidders, for the Base Bid Sum as follows: 

Base Bid: 

Ballantine Park Pool Improvements – Entire Project for the Total Cost of: 

$           Dollars ($  .00). 
    written figure 

We will commence work on the project _______ calendar days after receipt of "Notice to Proceed" or 
signing of Contract, whichever is sooner.  We will be able to substantially complete the project within 
________ calendar days. (Also refer to SIB 1.1.B). 

Alternates: 

The undersigned proposes to furnish all Labor, Materials, Equipment and Services necessary to construct 
the items listed in the Alternates described in Section 012300 for the stipulated sum of: 

DEDUCT ALTERNATE #1:  Pool Heater: Deduct from the Base Bid a Total of: 

$           Dollars ($  .00). 
    written figure 

The project schedule will be (increased/decreased) by _____ calendar days to complete the work 
indicated under Deduct Alternate #1. 

DEDUCT ALTERNATE #2:  Pool Heater Infrastructure: Deduct from the Base Bid a Total of: 

$           Dollars ($  .00). 
    written figure 
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The project schedule will be (increased/decreased) by _____ calendar days to complete the work 
indicated under Deduct Alternate #2. 

If written notice of the acceptance of this Bid is mailed, telegraphed, or delivered to the undersigned at the 
Address designated below, within ninety (90) days after the date of Bid Opening, or any time thereafter 
before this Bid is withdrawn, the undersigned will, within ten (10) days after the date of mailing, 
telegraphing, or delivering of the notice, execute and deliver a contract in the Standard Form of 
Agreement Between the Owner and Contractor, AIA Document A101, or similar contract modified as may 
be mutually agree upon. 

The undersigned acknowledges that he has examined the documents, visited and examined the site as 
required under "Instructions to Bidders", examined the availability of labor and materials and further 
agrees to comply with all the requirements as to the conditions of employment and wage rates set forth 
by the Department of Labor. 

Addenda: 

The undersigned acknowledges receipt of the following addenda to the Contract Documents, listed by 
number and date: 

Number   , Dated:     Number   , Dated:     
Number   , Dated:     Number   , Dated:     

Exceptions:            
             
             
              

ATTACHMENTS – Attached hereto is: 

1. Bid Bond 
2. A List of Potential Value Engineering Options and their Cost Savings 

NON-COLLUSIVE BID STATEMENT 

The undersigned bidder certifies that this bid is made independently and without collusion, agreement, 
understanding or planned course of action with any other bidder and that the contents of the bid shall not 
be disclosed to anyone other than employees, agents, or sureties prior to the official bid opening. 

Signature:         Date:     

Printed Name and Title 
 of Agent submitting bid:           

Name of Company:            

Address:             

Telephone Number:      Fax Number:     

E-mail:             

This Bid may be withdrawn prior to the scheduled Bid Opening or any postponement thereof. 
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ADDITIONS AND DELETIONS: 
The author of this document 
has added information 
needed for its completion. 
The author may also have 
revised the text of the 
original AIA standard form. 
An Additions and Deletions 
Report that notes added 
information as well as 
revisions to the standard 
form text is available from 
the author and should be 
reviewed. 

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion 
or modification. 

The parties should complete 
A101®–2017, Exhibit A, 
Insurance and Bonds, 
contemporaneously with this 
Agreement. AIA Document 
A201®–2017, General 
Conditions of the Contract 
for Construction, is 
adopted in this document by 
reference. Do not use with 
other general conditions 
unless this document is 
modified. 

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws 
as set forth in the footer of 
this document. 

AGREEMENT made as of the «  » day of «  » in the year «  » 
(In words, indicate day, month and year.) 
 
BETWEEN the Owner: 
(Name, legal status, address and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
and the Contractor: 
(Name, legal status, address and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
for the following Project: 
(Name, location and detailed description) 
 
« » 
«  » 
«  » 
 
The Architect: 
(Name, legal status, address and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
The Owner and Contractor agree as follows.   
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EXHIBIT A    INSURANCE AND BONDS 
 
ARTICLE 1   THE CONTRACT DOCUMENTS 
The Contract Documents consist of this Agreement, Conditions of the Contract (General, Supplementary, and other 
Conditions), Drawings, Specifications, Addenda issued prior to execution of this Agreement, other documents listed 
in this Agreement, and Modifications issued after execution of this Agreement, all of which form the Contract, and 
are as fully a part of the Contract as if attached to this Agreement or repeated herein. The Contract represents the 
entire and integrated agreement between the parties hereto and supersedes prior negotiations, representations, or 
agreements, either written or oral. An enumeration of the Contract Documents, other than a Modification, appears in 
Article 9. 
 
ARTICLE 2   THE WORK OF THIS CONTRACT 
The Contractor shall fully execute the Work described in the Contract Documents, except as specifically indicated in 
the Contract Documents to be the responsibility of others. 
 
ARTICLE 3   DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION 
§ 3.1 The date of commencement of the Work shall be: 
(Check one of the following boxes.) 
 

[ «  » ] The date of this Agreement. 
 

[ «  » ] A date set forth in a notice to proceed issued by the Owner. 
 

[ «  » ] Established as follows: 
(Insert a date or a means to determine the date of commencement of the Work.) 

 
«  » 

 
If a date of commencement of the Work is not selected, then the date of commencement shall be the date of this 
Agreement. 
 
§ 3.2 The Contract Time shall be measured from the date of commencement of the Work. 
 
§ 3.3 Substantial Completion 
§ 3.3.1 Subject to adjustments of the Contract Time as provided in the Contract Documents, the Contractor shall 
achieve Substantial Completion of the entire Work: 
(Check one of the following boxes and complete the necessary information.) 
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[ «  » ] Not later than «  » ( «  » ) calendar days from the date of commencement of the Work. 
 

[ «  » ] By the following date: «  » 
 
§ 3.3.2 Subject to adjustments of the Contract Time as provided in the Contract Documents, if portions of the Work 
are to be completed prior to Substantial Completion of the entire Work, the Contractor shall achieve Substantial 
Completion of such portions by the following dates: 
 

Portion of Work Substantial Completion Date 
    

 
§ 3.3.3 If the Contractor fails to achieve Substantial Completion as provided in this Section 3.3, liquidated damages, 
if any, shall be assessed as set forth in Section 4.5. 
 
ARTICLE 4   CONTRACT SUM 
§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the 
Contract. The Contract Sum shall be «  » ($ «  » ), subject to additions and deductions as provided in the Contract 
Documents. 
 
§ 4.2 Alternates 
§ 4.2.1 Alternates, if any, included in the Contract Sum: 
 

Item Price 
    

 
§ 4.2.2 Subject to the conditions noted below, the following alternates may be accepted by the Owner following 
execution of this Agreement. Upon acceptance, the Owner shall issue a Modification to this Agreement. 
(Insert below each alternate and the conditions that must be met for the Owner to accept the alternate.) 
 

Item Price Conditions for Acceptance 
     

 
§ 4.3 Allowances, if any, included in the Contract Sum: 
(Identify each allowance.) 
 

Item Price 
    

 
§ 4.4 Unit prices, if any: 
(Identify the item and state the unit price and quantity limitations, if any, to which the unit price will be applicable.) 
 

Item Units and Limitations Price per Unit ($0.00) 
     

 
§ 4.5 Liquidated damages, if any: 
(Insert terms and conditions for liquidated damages, if any.) 
 
«  » 
 
§ 4.6 Other: 
(Insert provisions for bonus or other incentives, if any, that might result in a change to the Contract Sum.) 
 
«  » 
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ARTICLE 5   PAYMENTS 
§ 5.1 Progress Payments 
§ 5.1.1 Based upon Applications for Payment submitted to the Architect by the Contractor and Certificates for 
Payment issued by the Architect, the Owner shall make progress payments on account of the Contract Sum to the 
Contractor as provided below and elsewhere in the Contract Documents. 
 
§ 5.1.2 The period covered by each Application for Payment shall be one calendar month ending on the last day of 
the month, or as follows: 
 
«  » 
 
§ 5.1.3 Provided that an Application for Payment is received by the Architect not later than the «  » day of a month, 
the Owner shall make payment of the amount certified to the Contractor not later than the «  » day of the «  » month. 
If an Application for Payment is received by the Architect after the application date fixed above, payment of the 
amount certified shall be made by the Owner not later than «  » ( «  » ) days after the Architect receives the 
Application for Payment. 
(Federal, state or local laws may require payment within a certain period of time.) 
 
§ 5.1.4 Each Application for Payment shall be based on the most recent schedule of values submitted by the 
Contractor in accordance with the Contract Documents. The schedule of values shall allocate the entire Contract 
Sum among the various portions of the Work. The schedule of values shall be prepared in such form, and supported 
by such data to substantiate its accuracy, as the Architect may require. This schedule of values shall be used as a 
basis for reviewing the Contractor’s Applications for Payment. 
 
§ 5.1.5 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end 
of the period covered by the Application for Payment. 
 
§ 5.1.6 In accordance with AIA Document A201™–2017, General Conditions of the Contract for Construction, and 
subject to other provisions of the Contract Documents, the amount of each progress payment shall be computed as 
follows: 
 
§ 5.1.6.1 The amount of each progress payment shall first include: 

.1 That portion of the Contract Sum properly allocable to completed Work; 

.2 That portion of the Contract Sum properly allocable to materials and equipment delivered and 
suitably stored at the site for subsequent incorporation in the completed construction, or, if approved 
in advance by the Owner, suitably stored off the site at a location agreed upon in writing; and 

.3 That portion of Construction Change Directives that the Architect determines, in the Architect’s 
professional judgment, to be reasonably justified. 

 
§ 5.1.6.2 The amount of each progress payment shall then be reduced by: 

.1 The aggregate of any amounts previously paid by the Owner; 

.2 The amount, if any, for Work that remains uncorrected and for which the Architect has previously 
withheld a Certificate for Payment as provided in Article 9 of AIA Document A201–2017; 

.3 Any amount for which the Contractor does not intend to pay a Subcontractor or material supplier, 
unless the Work has been performed by others the Contractor intends to pay; 

.4 For Work performed or defects discovered since the last payment application, any amount for which 
the Architect may withhold payment, or nullify a Certificate of Payment in whole or in part, as 
provided in Article 9 of AIA Document A201–2017; and 

.5 Retainage withheld pursuant to Section 5.1.7. 
 
§ 5.1.7 Retainage 
§ 5.1.7.1 For each progress payment made prior to Substantial Completion of the Work, the Owner may withhold the 
following amount, as retainage, from the payment otherwise due: 
(Insert a percentage or amount to be withheld as retainage from each Application for Payment. The amount of 
retainage may be limited by governing law.) 
 
«  » 
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§ 5.1.7.1.1 The following items are not subject to retainage: 
(Insert any items not subject to the withholding of retainage, such as general conditions, insurance, etc.) 
 
«  » 
 
§ 5.1.7.2 Reduction or limitation of retainage, if any, shall be as follows: 
(If the retainage established in Section 5.1.7.1 is to be modified prior to Substantial Completion of the entire Work, 
including modifications for Substantial Completion of portions of the Work as provided in Section 3.3.2, insert 
provisions for such modifications.) 
 
«  » 
 
§ 5.1.7.3 Except as set forth in this Section 5.1.7.3, upon Substantial Completion of the Work, the Contractor may 
submit an Application for Payment that includes the retainage withheld from prior Applications for Payment 
pursuant to this Section 5.1.7. The Application for Payment submitted at Substantial Completion shall not include 
retainage as follows: 
(Insert any other conditions for release of retainage upon Substantial Completion.) 
 
«  » 
 
§ 5.1.8 If final completion of the Work is materially delayed through no fault of the Contractor, the Owner shall pay 
the Contractor any additional amounts in accordance with Article 9 of AIA Document A201–2017. 
 
§ 5.1.9 Except with the Owner’s prior approval, the Contractor shall not make advance payments to suppliers for 
materials or equipment which have not been delivered and stored at the site. 
 
§ 5.2 Final Payment 
§ 5.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the 
Contractor when 

.1 the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct 
Work as provided in Article 12 of AIA Document A201–2017, and to satisfy other requirements, if 
any, which extend beyond final payment; and 

.2 a final Certificate for Payment has been issued by the Architect. 
 
§ 5.2.2 The Owner’s final payment to the Contractor shall be made no later than 30 days after the issuance of the 
Architect’s final Certificate for Payment, or as follows: 
 
«  » 
 
§ 5.3 Interest 
Payments due and unpaid under the Contract shall bear interest from the date payment is due at the rate stated 
below, or in the absence thereof, at the legal rate prevailing from time to time at the place where the Project is 
located. 
(Insert rate of interest agreed upon, if any.) 
 
«  » % «  » 
 
ARTICLE 6   DISPUTE RESOLUTION 
§ 6.1 Initial Decision Maker 
The Architect will serve as the Initial Decision Maker pursuant to Article 15 of AIA Document A201–2017, unless 
the parties appoint below another individual, not a party to this Agreement, to serve as the Initial Decision Maker. 
(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, 
if other than the Architect.) 
 
«  » 
«  » 
«  » 
«  » 
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§ 6.2 Binding Dispute Resolution 
For any Claim subject to, but not resolved by, mediation pursuant to Article 15 of AIA Document A201–2017, the 
method of binding dispute resolution shall be as follows: 
(Check the appropriate box.) 
 

[ «  » ] Arbitration pursuant to Section 15.4 of AIA Document A201–2017 
 

[ «  » ] Litigation in a court of competent jurisdiction 
 

[ «  » ] Other (Specify) 
 

«  » 
 
If the Owner and Contractor do not select a method of binding dispute resolution, or do not subsequently agree in 
writing to a binding dispute resolution method other than litigation, Claims will be resolved by litigation in a court 
of competent jurisdiction. 
 
ARTICLE 7   TERMINATION OR SUSPENSION 
§ 7.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document 
A201–2017. 
 
§ 7.1.1 If the Contract is terminated for the Owner’s convenience in accordance with Article 14 of AIA Document 
A201–2017, then the Owner shall pay the Contractor a termination fee as follows: 
(Insert the amount of, or method for determining, the fee, if any, payable to the Contractor following a termination 
for the Owner’s convenience.) 
 
«  » 
 
§ 7.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A201–2017. 
 
ARTICLE 8   MISCELLANEOUS PROVISIONS 
§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A201–2017 or another Contract 
Document, the reference refers to that provision as amended or supplemented by other provisions of the Contract 
Documents. 
 
§ 8.2 The Owner’s representative: 
(Name, address, email address, and other information) 
 
«  » 
«  » 
«  » 
«  » 
«  » 
«  » 
 
§ 8.3 The Contractor’s representative: 
(Name, address, email address, and other information) 
 
«  » 
«  » 
«  » 
«  » 
«  » 
«  » 
 
§ 8.4 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days’ prior notice to the 
other party. 
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§ 8.5 Insurance and Bonds 
§ 8.5.1 The Owner and the Contractor shall purchase and maintain insurance as set forth in AIA Document A101™–
2017, Standard Form of Agreement Between Owner and Contractor where the basis of payment is a Stipulated Sum, 
Exhibit A, Insurance and Bonds, and elsewhere in the Contract Documents. 
 
§ 8.5.2 The Contractor shall provide bonds as set forth in AIA Document A101™–2017 Exhibit A, and elsewhere in 
the Contract Documents. 
 
§ 8.6 Notice in electronic format, pursuant to Article 1 of AIA Document A201–2017, may be given in accordance 
with AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, if completed, or as 
otherwise set forth below: 
(If other than in accordance with AIA Document E203–2013, insert requirements for delivering notice in electronic 
format such as name, title, and email address of the recipient and whether and how the system will be required to 
generate a read receipt for the transmission.) 
 
«  » 
 
§ 8.7 Other provisions: 
 
«  » 
 
ARTICLE 9   ENUMERATION OF CONTRACT DOCUMENTS 
§ 9.1 This Agreement is comprised of the following documents: 

.1 AIA Document A101™–2017, Standard Form of Agreement Between Owner and Contractor 

.2 AIA Document A101™–2017, Exhibit A, Insurance and Bonds  

.3 AIA Document A201™–2017, General Conditions of the Contract for Construction 

.4 AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, dated as 
indicated below: 
(Insert the date of the E203-2013 incorporated into this Agreement.) 

 
«  » 

 
.5 Drawings 
 

Number Title Date 
     

 
.6 Specifications 
 

Section Title Date Pages 
      

 
.7 Addenda, if any: 
 

Number Date Pages 
     

 
Portions of Addenda relating to bidding or proposal requirements are not part of the Contract 
Documents unless the bidding or proposal requirements are also enumerated in this Article 9. 

 
.8 Other Exhibits: 

(Check all boxes that apply and include appropriate information identifying the exhibit where 
required.) 

 
[ «  » ] AIA Document E204™–2017, Sustainable Projects Exhibit, dated as indicated below: 

(Insert the date of the E204-2017 incorporated into this Agreement.) 
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 «  » 
 

[ «  » ] The Sustainability Plan: 
 

Title Date Pages 
     

 
[ «  » ] Supplementary and other Conditions of the Contract: 

 
Document Title Date Pages 
      

 
.9 Other documents, if any, listed below: 

(List here any additional documents that are intended to form part of the Contract Documents. AIA 
Document A201™–2017 provides that the advertisement or invitation to bid, Instructions to Bidders, 
sample forms, the Contractor’s bid or proposal, portions of Addenda relating to bidding or proposal 
requirements, and other information furnished by the Owner in anticipation of receiving bids or 
proposals, are not part of the Contract Documents unless enumerated in this Agreement. Any such 
documents should be listed here only if intended to be part of the Contract Documents.) 

 
«  » 

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

       
OWNER (Signature)  CONTRACTOR (Signature) 

«  »«  »  «  »«  » 
(Printed name and title)  (Printed name and title) 

 



 AIA
®

 Document A201® – 2017  
General Conditions of the Contract for Construction 
 

AIA Document A201 – 2017. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997, 2007 and 2017. 
All rights reserved. “The American Institute of Architects,” “American Institute of Architects,” “AIA,” the AIA Logo, and “AIA Contract 
Documents” are trademarks of The American Institute of Architects. This draft was produced at 09:58:12 ET on 11/01/2023 under Order 
No.4104246541 which expires on 10/31/2024, is not for resale, is licensed for one-time use only, and may only be used in accordance with 
the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail docinfo@aiacontracts.com. 
User Notes:  (1815500870) 

 
1 

 

ADDITIONS AND DELETIONS: 
The author of this document 
has added information 
needed for its completion. 
The author may also have 
revised the text of the 
original AIA standard form. 
An Additions and Deletions 
Report that notes added 
information as well as 
revisions to the standard 
form text is available from 
the author and should be 
reviewed. 

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion 
or modification. 

For guidance in modifying 
this document to include 
supplementary conditions, 
see AIA Document A503™, 
Guide for Supplementary 
Conditions. 

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws 
as set forth in the footer of 
this document. 

for the following PROJECT: 
(Name and location or address) 
 
« » 
«  » 
 
THE OWNER: 
(Name, legal status and address) 
 
«  »«  » 
«  » 
 
THE ARCHITECT: 
(Name, legal status and address) 
 
«  »«  » 
«  » 
 
TABLE OF ARTICLES 
 
1 GENERAL PROVISIONS 
 
2 OWNER 
 
3 CONTRACTOR 
 
4 ARCHITECT 
 
5 SUBCONTRACTORS 
 
6 CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS 
 
7 CHANGES IN THE WORK 
 
8 TIME 
 
9 PAYMENTS AND COMPLETION 
 
10 PROTECTION OF PERSONS AND PROPERTY 
 
11 INSURANCE AND BONDS 
 
12 UNCOVERING AND CORRECTION OF WORK 
 
13 MISCELLANEOUS PROVISIONS 
 
14 TERMINATION OR SUSPENSION OF THE CONTRACT 
 
15 CLAIMS AND DISPUTES 
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Certificates of Inspection, Testing or Approval 
13.4.4 
Certificates of Insurance 
9.10.2 
Change Orders 
1.1.1, 3.4.2, 3.7.4, 3.8.2.3, 3.11, 3.12.8, 4.2.8, 5.2.3, 
7.1.2, 7.1.3, 7.2, 7.3.2, 7.3.7, 7.3.9, 7.3.10, 8.3.1, 
9.3.1.1, 9.10.3, 10.3.2, 11.2, 11.5, 12.1.2 
Change Orders, Definition of 
7.2.1 
CHANGES IN THE WORK 
2.2.2, 3.11, 4.2.8, 7, 7.2.1, 7.3.1, 7.4, 8.3.1, 9.3.1.1, 
11.5 
Claims, Definition of 
15.1.1 
Claims, Notice of 
1.6.2, 15.1.3 
CLAIMS AND DISPUTES 
3.2.4, 6.1.1, 6.3, 7.3.9, 9.3.3, 9.10.4, 10.3.3, 15, 15.4 
Claims and Timely Assertion of Claims 
15.4.1 
Claims for Additional Cost 
3.2.4, 3.3.1, 3.7.4, 7.3.9, 9.5.2, 10.2.5, 10.3.2, 15.1.5 
Claims for Additional Time 
3.2.4, 3.3.1, 3.7.4, 6.1.1, 8.3.2, 9.5.2, 10.3.2, 15.1.6 
Concealed or Unknown Conditions, Claims for 
3.7.4 
Claims for Damages 
3.2.4, 3.18, 8.3.3, 9.5.1, 9.6.7, 10.2.5, 10.3.3, 11.3, 
11.3.2, 14.2.4, 15.1.7 
Claims Subject to Arbitration 
15.4.1 
Cleaning Up 
3.15, 6.3 
Commencement of the Work, Conditions Relating to 
2.2.1, 3.2.2, 3.4.1, 3.7.1, 3.10.1, 3.12.6, 5.2.1, 5.2.3, 
6.2.2, 8.1.2, 8.2.2, 8.3.1, 11.1, 11.2, 15.1.5 
Commencement of the Work, Definition of 
8.1.2 
Communications 
3.9.1, 4.2.4 
Completion, Conditions Relating to 
3.4.1, 3.11, 3.15, 4.2.2, 4.2.9, 8.2, 9.4.2, 9.8, 9.9.1, 
9.10, 12.2, 14.1.2, 15.1.2 
COMPLETION, PAYMENTS AND 
9 
Completion, Substantial 
3.10.1, 4.2.9, 8.1.1, 8.1.3, 8.2.3, 9.4.2, 9.8, 9.9.1, 
9.10.3, 12.2, 15.1.2 
Compliance with Laws 
2.3.2, 3.2.3, 3.6, 3.7, 3.12.10, 3.13, 9.6.4, 10.2.2, 
13.1, 13.3, 13.4.1, 13.4.2, 13.5, 14.1.1, 14.2.1.3, 
15.2.8, 15.4.2, 15.4.3 
Concealed or Unknown Conditions 
3.7.4, 4.2.8, 8.3.1, 10.3 
Conditions of the Contract 
1.1.1, 6.1.1, 6.1.4 

Consent, Written 
3.4.2, 3.14.2, 4.1.2, 9.8.5, 9.9.1, 9.10.2, 9.10.3, 13.2, 
15.4.4.2 
Consolidation or Joinder 
15.4.4 
CONSTRUCTION BY OWNER OR BY 
SEPARATE CONTRACTORS 
1.1.4, 6 
Construction Change Directive, Definition of 
7.3.1 
Construction Change Directives 
1.1.1, 3.4.2, 3.11, 3.12.8, 4.2.8, 7.1.1, 7.1.2, 7.1.3, 
7.3, 9.3.1.1 
Construction Schedules, Contractor’s 
3.10, 3.11, 3.12.1, 3.12.2, 6.1.3, 15.1.6.2 
Contingent Assignment of Subcontracts 
5.4, 14.2.2.2 
Continuing Contract Performance 
15.1.4 
Contract, Definition of 
1.1.2 
CONTRACT, TERMINATION OR 
SUSPENSION OF THE 
5.4.1.1, 5.4.2, 11.5, 14 
Contract Administration 
3.1.3, 4, 9.4, 9.5 
Contract Award and Execution, Conditions Relating 
to 
3.7.1, 3.10, 5.2, 6.1 
Contract Documents, Copies Furnished and Use of 
1.5.2, 2.3.6, 5.3 
Contract Documents, Definition of 
1.1.1 
Contract Sum 
2.2.2, 2.2.4, 3.7.4, 3.7.5, 3.8, 3.10.2, 5.2.3, 7.3, 7.4, 
9.1, 9.2, 9.4.2, 9.5.1.4, 9.6.7, 9.7, 10.3.2, 11.5, 12.1.2, 
12.3, 14.2.4, 14.3.2, 15.1.4.2, 15.1.5, 15.2.5 
Contract Sum, Definition of 
9.1 
Contract Time 
1.1.4, 2.2.1, 2.2.2, 3.7.4, 3.7.5, 3.10.2, 5.2.3, 6.1.5, 
7.2.1.3, 7.3.1, 7.3.5, 7.3.6, 7, 7, 7.3.10, 7.4, 8.1.1, 
8.2.1, 8.2.3, 8.3.1, 9.5.1, 9.7, 10.3.2, 12.1.1, 12.1.2, 
14.3.2, 15.1.4.2, 15.1.6.1, 15.2.5 
Contract Time, Definition of 
8.1.1 
CONTRACTOR 
3 
Contractor, Definition of 
3.1, 6.1.2 
Contractor’s Construction and Submittal 
Schedules 
3.10, 3.12.1, 3.12.2, 4.2.3, 6.1.3, 15.1.6.2 
Contractor’s Employees 
2.2.4, 3.3.2, 3.4.3, 3.8.1, 3.9, 3.18.2, 4.2.3, 4.2.6, 
10.2, 10.3, 11.3, 14.1, 14.2.1.1 
Contractor’s Liability Insurance 
11.1 
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Contractor’s Relationship with Separate Contractors 
and Owner’s Forces 
3.12.5, 3.14.2, 4.2.4, 6, 11.3, 12.2.4 
Contractor’s Relationship with Subcontractors 
1.2.2, 2.2.4, 3.3.2, 3.18.1, 3.18.2, 4.2.4, 5, 9.6.2, 
9.6.7, 9.10.2, 11.2, 11.3, 11.4 
Contractor’s Relationship with the Architect 
1.1.2, 1.5, 2.3.3, 3.1.3, 3.2.2, 3.2.3, 3.2.4, 3.3.1, 3.4.2, 
3.5.1, 3.7.4, 3.10, 3.11, 3.12, 3.16, 3.18, 4.2, 5.2, 
6.2.2, 7, 8.3.1, 9.2, 9.3, 9.4, 9.5, 9.7, 9.8, 9.9, 10.2.6, 
10.3, 11.3, 12, 13.4, 15.1.3, 15.2.1 
Contractor’s Representations 
3.2.1, 3.2.2, 3.5, 3.12.6, 6.2.2, 8.2.1, 9.3.3, 9.8.2 
Contractor’s Responsibility for Those Performing the 
Work 
3.3.2, 3.18, 5.3, 6.1.3, 6.2, 9.5.1, 10.2.8 
Contractor’s Review of Contract Documents 
3.2 
Contractor’s Right to Stop the Work 
2.2.2, 9.7 
Contractor’s Right to Terminate the Contract 
14.1 
Contractor’s Submittals 
3.10, 3.11, 3.12, 4.2.7, 5.2.1, 5.2.3, 9.2, 9.3, 9.8.2, 
9.8.3, 9.9.1, 9.10.2, 9.10.3 
Contractor’s Superintendent 
3.9, 10.2.6 
Contractor’s Supervision and Construction 
Procedures 
1.2.2, 3.3, 3.4, 3.12.10, 4.2.2, 4.2.7, 6.1.3, 6.2.4, 
7.1.3, 7.3.4, 7.3.6, 8.2, 10, 12, 14, 15.1.4 
Coordination and Correlation 
1.2, 3.2.1, 3.3.1, 3.10, 3.12.6, 6.1.3, 6.2.1 
Copies Furnished of Drawings and Specifications 
1.5, 2.3.6, 3.11 
Copyrights 
1.5, 3.17 
Correction of Work 
2.5, 3.7.3, 9.4.2, 9.8.2, 9.8.3, 9.9.1, 12.1.2, 12.2, 12.3, 
15.1.3.1, 15.1.3.2, 15.2.1 
Correlation and Intent of the Contract Documents 
1.2 
Cost, Definition of 
7.3.4 
Costs 
2.5, 3.2.4, 3.7.3, 3.8.2, 3.15.2, 5.4.2, 6.1.1, 6.2.3, 
7.3.3.3, 7.3.4, 7.3.8, 7.3.9, 9.10.2, 10.3.2, 10.3.6, 
11.2, 12.1.2, 12.2.1, 12.2.4, 13.4, 14 
Cutting and Patching 
3.14, 6.2.5  
Damage to Construction of Owner or Separate 
Contractors 
3.14.2, 6.2.4, 10.2.1.2, 10.2.5, 10.4, 12.2.4 
Damage to the Work 
3.14.2, 9.9.1, 10.2.1.2, 10.2.5, 10.4, 12.2.4 
Damages, Claims for 
3.2.4, 3.18, 6.1.1, 8.3.3, 9.5.1, 9.6.7, 10.3.3, 11.3.2, 
11.3, 14.2.4, 15.1.7 

Damages for Delay 
6.2.3, 8.3.3, 9.5.1.6, 9.7, 10.3.2, 14.3.2 
Date of Commencement of the Work, Definition of 
8.1.2 
Date of Substantial Completion, Definition of 
8.1.3 
Day, Definition of 
8.1.4 
Decisions of the Architect 
3.7.4, 4.2.6, 4.2.7, 4.2.11, 4.2.12, 4.2.13, 6.3, 7.3.4, 
7.3.9, 8.1.3, 8.3.1, 9.2, 9.4, 9.5.1, 9.8.4, 9.9.1, 13.4.2, 
14.2.2, 14.2.4, 15.1, 15.2 
Decisions to Withhold Certification 
9.4.1, 9.5, 9.7, 14.1.1.3 
Defective or Nonconforming Work, Acceptance, 
Rejection and Correction of 
2.5, 3.5, 4.2.6, 6.2.3, 9.5.1, 9.5.3, 9.6.6, 9.8.2, 9.9.3, 
9.10.4, 12.2.1 
Definitions 
1.1, 2.1.1, 3.1.1, 3.5, 3.12.1, 3.12.2, 3.12.3, 4.1.1, 5.1, 
6.1.2, 7.2.1, 7.3.1, 8.1, 9.1, 9.8.1, 15.1.1 
Delays and Extensions of Time 
3.2, 3.7.4, 5.2.3, 7.2.1, 7.3.1, 7.4, 8.3, 9.5.1, 9.7, 
10.3.2, 10.4, 14.3.2, 15.1.6, 15.2.5 
Digital Data Use and Transmission 
1.7 
Disputes 
6.3, 7.3.9, 15.1, 15.2 
Documents and Samples at the Site 
3.11 
Drawings, Definition of 
1.1.5 
Drawings and Specifications, Use and Ownership of 
3.11 
Effective Date of Insurance 
8.2.2 
Emergencies 
10.4, 14.1.1.2, 15.1.5 
Employees, Contractor’s 
3.3.2, 3.4.3, 3.8.1, 3.9, 3.18.2, 4.2.3, 4.2.6, 10.2, 
10.3.3, 11.3, 14.1, 14.2.1.1 
Equipment, Labor, or Materials 
1.1.3, 1.1.6, 3.4, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 
4.2.6, 4.2.7, 5.2.1, 6.2.1, 7.3.4, 9.3.2, 9.3.3, 9.5.1.3, 
9.10.2, 10.2.1, 10.2.4, 14.2.1.1, 14.2.1.2 
Execution and Progress of the Work 
1.1.3, 1.2.1, 1.2.2, 2.3.4, 2.3.6, 3.1, 3.3.1, 3.4.1, 3.7.1, 
3.10.1, 3.12, 3.14, 4.2, 6.2.2, 7.1.3, 7.3.6, 8.2, 9.5.1, 
9.9.1, 10.2, 10.3, 12.1, 12.2, 14.2, 14.3.1, 15.1.4 
Extensions of Time 
3.2.4, 3.7.4, 5.2.3, 7.2.1, 7.3, 7.4, 9.5.1, 9.7, 10.3.2, 
10.4, 14.3, 15.1.6, 15.2.5 
Failure of Payment 
9.5.1.3, 9.7, 9.10.2, 13.5, 14.1.1.3, 14.2.1.2 
Faulty Work 
(See Defective or Nonconforming Work) 
Final Completion and Final Payment 
4.2.1, 4.2.9, 9.8.2, 9.10, 12.3, 14.2.4, 14.4.3 
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Financial Arrangements, Owner’s 
2.2.1, 13.2.2, 14.1.1.4 
GENERAL PROVISIONS 
1 
Governing Law 
13.1 
Guarantees (See Warranty) 
Hazardous Materials and Substances 
10.2.4, 10.3 
Identification of Subcontractors and Suppliers 
5.2.1 
Indemnification 
3.17, 3.18, 9.6.8, 9.10.2, 10.3.3, 11.3 
Information and Services Required of the Owner 
2.1.2, 2.2, 2.3, 3.2.2, 3.12.10.1, 6.1.3, 6.1.4, 6.2.5, 
9.6.1, 9.9.2, 9.10.3, 10.3.3, 11.2, 13.4.1, 13.4.2, 
14.1.1.4, 14.1.4, 15.1.4 
Initial Decision 
15.2 
Initial Decision Maker, Definition of 
1.1.8 
Initial Decision Maker, Decisions 
14.2.4, 15.1.4.2, 15.2.1, 15.2.2, 15.2.3, 15.2.4, 15.2.5 
Initial Decision Maker, Extent of Authority 
14.2.4, 15.1.4.2, 15.2.1, 15.2.2, 15.2.3, 15.2.4, 15.2.5 
Injury or Damage to Person or Property 
10.2.8, 10.4 
Inspections 
3.1.3, 3.3.3, 3.7.1, 4.2.2, 4.2.6, 4.2.9, 9.4.2, 9.8.3, 
9.9.2, 9.10.1, 12.2.1, 13.4 
Instructions to Bidders 
1.1.1 
Instructions to the Contractor 
3.2.4, 3.3.1, 3.8.1, 5.2.1, 7, 8.2.2, 12, 13.4.2 
Instruments of Service, Definition of 
1.1.7 
Insurance 
6.1.1, 7.3.4, 8.2.2, 9.3.2, 9.8.4, 9.9.1, 9.10.2, 10.2.5, 
11 
Insurance, Notice of Cancellation or Expiration 
11.1.4, 11.2.3 
Insurance, Contractor’s Liability 
11.1 
Insurance, Effective Date of 
8.2.2, 14.4.2 
Insurance, Owner’s Liability 
11.2 
Insurance, Property 
10.2.5, 11.2, 11.4, 11.5 
Insurance, Stored Materials 
9.3.2 
INSURANCE AND BONDS 
11 
Insurance Companies, Consent to Partial Occupancy 
9.9.1 
Insured loss, Adjustment and Settlement of 
11.5 

Intent of the Contract Documents 
1.2.1, 4.2.7, 4.2.12, 4.2.13 
Interest 
13.5 
Interpretation 
1.1.8, 1.2.3, 1.4, 4.1.1, 5.1, 6.1.2, 15.1.1 
Interpretations, Written 
4.2.11, 4.2.12 
Judgment on Final Award 
15.4.2 
Labor and Materials, Equipment 
1.1.3, 1.1.6, 3.4, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 
5.2.1, 6.2.1, 7.3.4, 9.3.2, 9.3.3, 9.5.1.3, 9.10.2, 10.2.1, 
10.2.4, 14.2.1.1, 14.2.1.2 
Labor Disputes 
8.3.1 
Laws and Regulations 
1.5, 2.3.2, 3.2.3, 3.2.4, 3.6, 3.7, 3.12.10, 3.13, 9.6.4, 
9.9.1, 10.2.2, 13.1, 13.3.1, 13.4.2, 13.5, 14, 15.2.8, 
15.4 
Liens 
2.1.2, 9.3.1, 9.3.3, 9.6.8, 9.10.2, 9.10.4, 15.2.8 
Limitations, Statutes of 
12.2.5, 15.1.2, 15.4.1.1 
Limitations of Liability 
3.2.2, 3.5, 3.12.10, 3.12.10.1, 3.17, 3.18.1, 4.2.6, 
4.2.7, 6.2.2, 9.4.2, 9.6.4, 9.6.7, 9.6.8, 10.2.5, 10.3.3, 
11.3, 12.2.5, 13.3.1 
Limitations of Time 
2.1.2, 2.2, 2.5, 3.2.2, 3.10, 3.11, 3.12.5, 3.15.1, 4.2.7, 
5.2, 5.3, 5.4.1, 6.2.4, 7.3, 7.4, 8.2, 9.2, 9.3.1, 9.3.3, 
9.4.1, 9.5, 9.6, 9.7, 9.8, 9.9, 9.10, 12.2, 13.4, 14, 15, 
15.1.2, 15.1.3, 15.1.5 
Materials, Hazardous 
10.2.4, 10.3 
Materials, Labor, Equipment and 
1.1.3, 1.1.6, 3.4.1, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 
5.2.1, 6.2.1, 7.3.4, 9.3.2, 9.3.3, 9.5.1.3, 9.10.2, 
10.2.1.2, 10.2.4, 14.2.1.1, 14.2.1.2 
Means, Methods, Techniques, Sequences and 
Procedures of Construction 
3.3.1, 3.12.10, 4.2.2, 4.2.7, 9.4.2 
Mechanic’s Lien 
2.1.2, 9.3.1, 9.3.3, 9.6.8, 9.10.2, 9.10.4, 15.2.8 
Mediation 
8.3.1, 15.1.3.2, 15.2.1, 15.2.5, 15.2.6, 15.3, 15.4.1, 
15.4.1.1 
Minor Changes in the Work 
1.1.1, 3.4.2, 3.12.8, 4.2.8, 7.1, 7.4 
MISCELLANEOUS PROVISIONS 
13 
Modifications, Definition of 
1.1.1 
Modifications to the Contract 
1.1.1, 1.1.2, 2.5, 3.11, 4.1.2, 4.2.1, 5.2.3, 7, 8.3.1, 9.7, 
10.3.2 
Mutual Responsibility 
6.2 
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Nonconforming Work, Acceptance of 
9.6.6, 9.9.3, 12.3 
Nonconforming Work, Rejection and Correction of 
2.4, 2.5, 3.5, 4.2.6, 6.2.4, 9.5.1, 9.8.2, 9.9.3, 9.10.4, 
12.2 
Notice 
1.6, 1.6.1, 1.6.2, 2.1.2, 2.2.2., 2.2.3, 2.2.4, 2.5, 3.2.4, 
3.3.1, 3.7.4, 3.7.5, 3.9.2, 3.12.9, 3.12.10, 5.2.1, 7.4, 
8.2.2 9.6.8, 9.7, 9.10.1, 10.2.8, 10.3.2, 11.5, 12.2.2.1, 
13.4.1, 13.4.2, 14.1, 14.2.2, 14.4.2, 15.1.3, 15.1.5, 
15.1.6, 15.4.1 
Notice of Cancellation or Expiration of Insurance 
11.1.4, 11.2.3 
Notice of Claims 
1.6.2, 2.1.2, 3.7.4, 9.6.8, 10.2.8, 15.1.3, 15.1.5, 
15.1.6, 15.2.8, 15.3.2, 15.4.1 
Notice of Testing and Inspections 
13.4.1, 13.4.2 
Observations, Contractor’s 
3.2, 3.7.4 
Occupancy 
2.3.1, 9.6.6, 9.8 
Orders, Written 
1.1.1, 2.4, 3.9.2, 7, 8.2.2, 11.5, 12.1, 12.2.2.1, 13.4.2, 
14.3.1 
OWNER 
2 
Owner, Definition of 
2.1.1 
Owner, Evidence of Financial Arrangements 
2.2, 13.2.2, 14.1.1.4 
Owner, Information and Services Required of the 
2.1.2, 2.2, 2.3, 3.2.2, 3.12.10, 6.1.3, 6.1.4, 6.2.5, 
9.3.2, 9.6.1, 9.6.4, 9.9.2, 9.10.3, 10.3.3, 11.2, 13.4.1, 
13.4.2, 14.1.1.4, 14.1.4, 15.1.4 
Owner’s Authority 
1.5, 2.1.1, 2.3.32.4, 2.5, 3.4.2, 3.8.1, 3.12.10, 3.14.2, 
4.1.2, 4.2.4, 4.2.9, 5.2.1, 5.2.4, 5.4.1, 6.1, 6.3, 7.2.1, 
7.3.1, 8.2.2, 8.3.1, 9.3.2, 9.5.1, 9.6.4, 9.9.1, 9.10.2, 
10.3.2, 11.4, 11.5, 12.2.2, 12.3, 13.2.2, 14.3, 14.4, 
15.2.7 
Owner’s Insurance 
11.2 
Owner’s Relationship with Subcontractors 
1.1.2, 5.2, 5.3, 5.4, 9.6.4, 9.10.2, 14.2.2 
Owner’s Right to Carry Out the Work 
2.5, 14.2.2 
Owner’s Right to Clean Up 
6.3 
Owner’s Right to Perform Construction and to 
Award Separate Contracts 
6.1 
Owner’s Right to Stop the Work 
2.4 
Owner’s Right to Suspend the Work 
14.3 
Owner’s Right to Terminate the Contract 
14.2, 14.4 

Ownership and Use of Drawings, Specifications 
and Other Instruments of Service 
1.1.1, 1.1.6, 1.1.7, 1.5, 2.3.6, 3.2.2, 3.11, 3.17, 4.2.12, 
5.3 
Partial Occupancy or Use 
9.6.6, 9.9 
Patching, Cutting and 
3.14, 6.2.5 
Patents 
3.17 
Payment, Applications for 
4.2.5, 7.3.9, 9.2, 9.3, 9.4, 9.5, 9.6.3, 9.7, 9.8.5, 9.10.1, 
14.2.3, 14.2.4, 14.4.3 
Payment, Certificates for 
4.2.5, 4.2.9, 9.3.3, 9.4, 9.5, 9.6.1, 9.6.6, 9.7, 9.10.1, 
9.10.3, 14.1.1.3, 14.2.4 
Payment, Failure of 
9.5.1.3, 9.7, 9.10.2, 13.5, 14.1.1.3, 14.2.1.2 
Payment, Final 
4.2.1, 4.2.9, 9.10, 12.3, 14.2.4, 14.4.3 
Payment Bond, Performance Bond and 
7.3.4.4, 9.6.7, 9.10.3, 11.1.2 
Payments, Progress 
9.3, 9.6, 9.8.5, 9.10.3, 14.2.3, 15.1.4 
PAYMENTS AND COMPLETION 
9 
Payments to Subcontractors 
5.4.2, 9.5.1.3, 9.6.2, 9.6.3, 9.6.4, 9.6.7, 14.2.1.2 
PCB 
10.3.1 
Performance Bond and Payment Bond 
7.3.4.4, 9.6.7, 9.10.3, 11.1.2 
Permits, Fees, Notices and Compliance with Laws 
2.3.1, 3.7, 3.13, 7.3.4.4, 10.2.2 
PERSONS AND PROPERTY, PROTECTION 
OF 
10 
Polychlorinated Biphenyl 
10.3.1 
Product Data, Definition of 
3.12.2 
Product Data and Samples, Shop Drawings 
3.11, 3.12, 4.2.7 
Progress and Completion 
4.2.2, 8.2, 9.8, 9.9.1, 14.1.4, 15.1.4 
Progress Payments 
9.3, 9.6, 9.8.5, 9.10.3, 14.2.3, 15.1.4 
Project, Definition of 
1.1.4 
Project Representatives 
4.2.10 
Property Insurance 
10.2.5, 11.2 
Proposal Requirements 
1.1.1 
PROTECTION OF PERSONS AND PROPERTY 
10 
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Regulations and Laws 
1.5, 2.3.2, 3.2.3, 3.6, 3.7, 3.12.10, 3.13, 9.6.4, 9.9.1, 
10.2.2, 13.1, 13.3, 13.4.1, 13.4.2, 13.5, 14, 15.2.8, 
15.4 
Rejection of Work 
4.2.6, 12.2.1 
Releases and Waivers of Liens 
9.3.1, 9.10.2 
Representations 
3.2.1, 3.5, 3.12.6, 8.2.1, 9.3.3, 9.4.2, 9.5.1, 9.10.1 
Representatives 
2.1.1, 3.1.1, 3.9, 4.1.1, 4.2.10, 13.2.1 
Responsibility for Those Performing the Work 
3.3.2, 3.18, 4.2.2, 4.2.3, 5.3, 6.1.3, 6.2, 6.3, 9.5.1, 10 
Retainage 
9.3.1, 9.6.2, 9.8.5, 9.9.1, 9.10.2, 9.10.3 
Review of Contract Documents and Field 
Conditions by Contractor 
3.2, 3.12.7, 6.1.3 
Review of Contractor’s Submittals by Owner and 
Architect 
3.10.1, 3.10.2, 3.11, 3.12, 4.2, 5.2, 6.1.3, 9.2, 9.8.2 
Review of Shop Drawings, Product Data and 
Samples by Contractor 
3.12 
Rights and Remedies 
1.1.2, 2.4, 2.5, 3.5, 3.7.4, 3.15.2, 4.2.6, 5.3, 5.4, 6.1, 
6.3, 7.3.1, 8.3, 9.5.1, 9.7, 10.2.5, 10.3, 12.2.1, 12.2.2, 
12.2.4, 13.3, 14, 15.4 
Royalties, Patents and Copyrights 
3.17 
Rules and Notices for Arbitration 
15.4.1 
Safety of Persons and Property 
10.2, 10.4 
Safety Precautions and Programs 
3.3.1, 4.2.2, 4.2.7, 5.3, 10.1, 10.2, 10.4 
Samples, Definition of 
3.12.3 
Samples, Shop Drawings, Product Data and 
3.11, 3.12, 4.2.7 
Samples at the Site, Documents and 
3.11 
Schedule of Values 
9.2, 9.3.1 
Schedules, Construction 
3.10, 3.12.1, 3.12.2, 6.1.3, 15.1.6.2 
Separate Contracts and Contractors 
1.1.4, 3.12.5, 3.14.2, 4.2.4, 4.2.7, 6, 8.3.1, 12.1.2 
Separate Contractors, Definition of 
6.1.1 
Shop Drawings, Definition of 
3.12.1 
Shop Drawings, Product Data and Samples 
3.11, 3.12, 4.2.7 
Site, Use of 
3.13, 6.1.1, 6.2.1 

Site Inspections 
3.2.2, 3.3.3, 3.7.1, 3.7.4, 4.2, 9.9.2, 9.4.2, 9.10.1, 13.4 
Site Visits, Architect’s 
3.7.4, 4.2.2, 4.2.9, 9.4.2, 9.5.1, 9.9.2, 9.10.1, 13.4 
Special Inspections and Testing 
4.2.6, 12.2.1, 13.4 
Specifications, Definition of 
1.1.6 
Specifications 
1.1.1, 1.1.6, 1.2.2, 1.5, 3.12.10, 3.17, 4.2.14 
Statute of Limitations 
15.1.2, 15.4.1.1 
Stopping the Work 
2.2.2, 2.4, 9.7, 10.3, 14.1 
Stored Materials 
6.2.1, 9.3.2, 10.2.1.2, 10.2.4 
Subcontractor, Definition of 
5.1.1 
SUBCONTRACTORS 
5 
Subcontractors, Work by 
1.2.2, 3.3.2, 3.12.1, 3.18, 4.2.3, 5.2.3, 5.3, 5.4, 
9.3.1.2, 9.6.7 
Subcontractual Relations 
5.3, 5.4, 9.3.1.2, 9.6, 9.10, 10.2.1, 14.1, 14.2.1 
Submittals 
3.10, 3.11, 3.12, 4.2.7, 5.2.1, 5.2.3, 7.3.4, 9.2, 9.3, 
9.8, 9.9.1, 9.10.2, 9.10.3 
Submittal Schedule 
3.10.2, 3.12.5, 4.2.7 
Subrogation, Waivers of 
6.1.1, 11.3 
Substances, Hazardous 
10.3 
Substantial Completion 
4.2.9, 8.1.1, 8.1.3, 8.2.3, 9.4.2, 9.8, 9.9.1, 9.10.3, 
12.2, 15.1.2 
Substantial Completion, Definition of 
9.8.1 
Substitution of Subcontractors 
5.2.3, 5.2.4 
Substitution of Architect 
2.3.3 
Substitutions of Materials 
3.4.2, 3.5, 7.3.8 
Sub-subcontractor, Definition of 
5.1.2 
Subsurface Conditions 
3.7.4 
Successors and Assigns 
13.2 
Superintendent 
3.9, 10.2.6 
Supervision and Construction Procedures 
1.2.2, 3.3, 3.4, 3.12.10, 4.2.2, 4.2.7, 6.1.3, 6.2.4, 
7.1.3, 7.3.4, 8.2, 8.3.1, 9.4.2, 10, 12, 14, 15.1.4 
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Suppliers 
1.5, 3.12.1, 4.2.4, 4.2.6, 5.2.1, 9.3, 9.4.2, 9.5.4, 9.6, 
9.10.5, 14.2.1 
Surety 
5.4.1.2, 9.6.8, 9.8.5, 9.10.2, 9.10.3, 11.1.2, 14.2.2, 
15.2.7 
Surety, Consent of 
9.8.5, 9.10.2, 9.10.3 
Surveys 
1.1.7, 2.3.4 
Suspension by the Owner for Convenience 
14.3 
Suspension of the Work 
3.7.5, 5.4.2, 14.3 
Suspension or Termination of the Contract 
5.4.1.1, 14 
Taxes 
3.6, 3.8.2.1, 7.3.4.4 
Termination by the Contractor 
14.1, 15.1.7 
Termination by the Owner for Cause 
5.4.1.1, 14.2, 15.1.7 
Termination by the Owner for Convenience 
14.4 
Termination of the Architect 
2.3.3 
Termination of the Contractor Employment 
14.2.2 
 
TERMINATION OR SUSPENSION OF THE 
CONTRACT 
14 
Tests and Inspections 
3.1.3, 3.3.3, 3.7.1, 4.2.2, 4.2.6, 4.2.9, 9.4.2, 9.8.3, 
9.9.2, 9.10.1, 10.3.2, 12.2.1, 13.4 
TIME 
8 
Time, Delays and Extensions of 
3.2.4, 3.7.4, 5.2.3, 7.2.1, 7.3.1, 7.4, 8.3, 9.5.1, 9.7, 
10.3.2, 10.4, 14.3.2, 15.1.6, 15.2.5 
Time Limits 
2.1.2, 2.2, 2.5, 3.2.2, 3.10, 3.11, 3.12.5, 3.15.1, 4.2, 
5.2, 5.3, 5.4, 6.2.4, 7.3, 7.4, 8.2, 9.2, 9.3.1, 9.3.3, 
9.4.1, 9.5, 9.6, 9.7, 9.8, 9.9, 9.10, 12.2, 13.4, 14, 
15.1.2, 15.1.3, 15.4 

Time Limits on Claims 
3.7.4, 10.2.8, 15.1.2, 15.1.3 
Title to Work 
9.3.2, 9.3.3 
UNCOVERING AND CORRECTION OF 
WORK 
12 
Uncovering of Work 
12.1 
Unforeseen Conditions, Concealed or Unknown 
3.7.4, 8.3.1, 10.3 
Unit Prices 
7.3.3.2, 9.1.2 
Use of Documents 
1.1.1, 1.5, 2.3.6, 3.12.6, 5.3 
Use of Site 
3.13, 6.1.1, 6.2.1 
Values, Schedule of 
9.2, 9.3.1 
Waiver of Claims by the Architect 
13.3.2 
Waiver of Claims by the Contractor 
9.10.5, 13.3.2, 15.1.7 
Waiver of Claims by the Owner 
9.9.3, 9.10.3, 9.10.4, 12.2.2.1, 13.3.2, 14.2.4, 15.1.7 
Waiver of Consequential Damages 
14.2.4, 15.1.7 
Waiver of Liens 
9.3, 9.10.2, 9.10.4 
Waivers of Subrogation 
6.1.1, 11.3 
Warranty 
3.5, 4.2.9, 9.3.3, 9.8.4, 9.9.1, 9.10.2, 9.10.4, 12.2.2, 
15.1.2 
Weather Delays 
8.3, 15.1.6.2 
Work, Definition of 
1.1.3 
Written Consent 
1.5.2, 3.4.2, 3.7.4, 3.12.8, 3.14.2, 4.1.2, 9.3.2, 9.10.3, 
13.2, 13.3.2, 15.4.4.2 
Written Interpretations 
4.2.11, 4.2.12 
Written Orders 
1.1.1, 2.4, 3.9, 7, 8.2.2, 12.1, 12.2, 13.4.2, 14.3.1
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ARTICLE 1   GENERAL PROVISIONS 
§ 1.1 Basic Definitions 
§ 1.1.1 The Contract Documents 
The Contract Documents are enumerated in the Agreement between the Owner and Contractor (hereinafter the 
Agreement) and consist of the Agreement, Conditions of the Contract (General, Supplementary and other 
Conditions), Drawings, Specifications, Addenda issued prior to execution of the Contract, other documents listed in 
the Agreement, and Modifications issued after execution of the Contract. A Modification is (1) a written amendment 
to the Contract signed by both parties, (2) a Change Order, (3) a Construction Change Directive, or (4) a written 
order for a minor change in the Work issued by the Architect. Unless specifically enumerated in the Agreement, the 
Contract Documents do not include the advertisement or invitation to bid, Instructions to Bidders, sample forms, 
other information furnished by the Owner in anticipation of receiving bids or proposals, the Contractor’s bid or 
proposal, or portions of Addenda relating to bidding or proposal requirements. 
 
§ 1.1.2 The Contract 
The Contract Documents form the Contract for Construction. The Contract represents the entire and integrated 
agreement between the parties hereto and supersedes prior negotiations, representations, or agreements, either 
written or oral. The Contract may be amended or modified only by a Modification. The Contract Documents shall 
not be construed to create a contractual relationship of any kind (1) between the Contractor and the Architect or the 
Architect’s consultants, (2) between the Owner and a Subcontractor or a Sub-subcontractor, (3) between the Owner 
and the Architect or the Architect’s consultants, or (4) between any persons or entities other than the Owner and the 
Contractor. The Architect shall, however, be entitled to performance and enforcement of obligations under the 
Contract intended to facilitate performance of the Architect’s duties. 
 
§ 1.1.3 The Work 
The term “Work” means the construction and services required by the Contract Documents, whether completed or 
partially completed, and includes all other labor, materials, equipment, and services provided or to be provided by 
the Contractor to fulfill the Contractor’s obligations. The Work may constitute the whole or a part of the Project. 
 
§ 1.1.4 The Project 
The Project is the total construction of which the Work performed under the Contract Documents may be the whole 
or a part and which may include construction by the Owner and by Separate Contractors. 
 
§ 1.1.5 The Drawings 
The Drawings are the graphic and pictorial portions of the Contract Documents showing the design, location and 
dimensions of the Work, generally including plans, elevations, sections, details, schedules, and diagrams. 
 
§ 1.1.6 The Specifications 
The Specifications are that portion of the Contract Documents consisting of the written requirements for materials, 
equipment, systems, standards and workmanship for the Work, and performance of related services. 
 
§ 1.1.7 Instruments of Service 
Instruments of Service are representations, in any medium of expression now known or later developed, of the 
tangible and intangible creative work performed by the Architect and the Architect’s consultants under their 
respective professional services agreements. Instruments of Service may include, without limitation, studies, 
surveys, models, sketches, drawings, specifications, and other similar materials. 
 
§ 1.1.8 Initial Decision Maker 
The Initial Decision Maker is the person identified in the Agreement to render initial decisions on Claims in 
accordance with Section 15.2. The Initial Decision Maker shall not show partiality to the Owner or Contractor and 
shall not be liable for results of interpretations or decisions rendered in good faith. 
 
§ 1.2 Correlation and Intent of the Contract Documents 
§ 1.2.1 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 only to the extent 
consistent with the Contract Documents and reasonably inferable from them as being necessary to produce the 
indicated results. 
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§ 1.2.1.1 The invalidity of any provision of the Contract Documents shall not invalidate the Contract or its remaining 
provisions. If it is determined that any provision of the Contract Documents violates any law, or is otherwise invalid 
or unenforceable, then that provision shall be revised to the extent necessary to make that provision legal and 
enforceable. In such case the Contract Documents shall be construed, to the fullest extent permitted by law, to give 
effect to the parties’ intentions and purposes in executing the Contract. 
 
§ 1.2.2 Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall 
not control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be 
performed by any trade. 
 
§ 1.2.3 Unless otherwise stated in the Contract Documents, words that have well-known technical or construction 
industry meanings are used in the Contract Documents in accordance with such recognized meanings. 
 
§ 1.3 Capitalization 
Terms capitalized in these General Conditions include those that are (1) specifically defined, (2) the titles of 
numbered articles, or (3) the titles of other documents published by the American Institute of Architects. 
 
§ 1.4 Interpretation 
In the interest of brevity the Contract Documents frequently omit modifying words such as “all” and “any” and 
articles such as “the” and “an,” but the fact that a modifier or an article is absent from one statement and appears in 
another is not intended to affect the interpretation of either statement. 
 
§ 1.5 Ownership and Use of Drawings, Specifications, and Other Instruments of Service 
§ 1.5.1 The Architect and the Architect’s consultants shall be deemed the authors and owners of their respective 
Instruments of Service, including the Drawings and Specifications, and retain all common law, statutory, and other 
reserved rights in their Instruments of Service, including copyrights. The Contractor, Subcontractors, Sub-
subcontractors, and suppliers shall not own or claim a copyright in the Instruments of Service. Submittal or 
distribution to meet official regulatory requirements or for other purposes in connection with the Project is not to be 
construed as publication in derogation of the Architect’s or Architect’s consultants’ reserved rights. 
 
§ 1.5.2 The Contractor, Subcontractors, Sub-subcontractors, and suppliers are authorized to use and reproduce the 
Instruments of Service provided to them, subject to any protocols established pursuant to Sections 1.7 and 1.8, solely 
and exclusively for execution of the Work. All copies made under this authorization shall bear the copyright notice, 
if any, shown on the Instruments of Service. The Contractor, Subcontractors, Sub-subcontractors, and suppliers may 
not use the Instruments of Service on other projects or for additions to the Project outside the scope of the Work 
without the specific written consent of the Owner, Architect, and the Architect’s consultants. 
 
§ 1.6 Notice 
§ 1.6.1 Except as otherwise provided in Section 1.6.2, where the Contract Documents require one party to notify or 
give notice to the other party, such notice shall be provided in writing to the designated representative of the party to 
whom the notice is addressed and shall be deemed to have been duly served if delivered in person, by mail, by 
courier, or by electronic transmission if a method for electronic transmission is set forth in the Agreement. 
 
§ 1.6.2 Notice of Claims as provided in Section 15.1.3 shall be provided in writing and shall be deemed to have been 
duly served only if delivered to the designated representative of the party to whom the notice is addressed by 
certified or registered mail, or by courier providing proof of delivery. 
 
§ 1.7 Digital Data Use and Transmission 
The parties shall agree upon protocols governing the transmission and use of Instruments of Service or any other 
information or documentation in digital form. The parties will use AIA Document E203™–2013, Building 
Information Modeling and Digital Data Exhibit, to establish the protocols for the development, use, transmission, 
and exchange of digital data. 
 
§ 1.8 Building Information Models Use and Reliance 
Any use of, or reliance on, all or a portion of a building information model without agreement to protocols 
governing the use of, and reliance on, the information contained in the model and without having those protocols set 
forth in AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, and the requisite 
AIA Document G202™–2013, Project Building Information Modeling Protocol Form, shall be at the using or 
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relying party’s sole risk and without liability to the other party and its contractors or consultants, the authors of, or 
contributors to, the building information model, and each of their agents and employees. 
 
ARTICLE 2   OWNER 
§ 2.1 General 
§ 2.1.1 The Owner is the person or entity identified as such in the Agreement and is referred to throughout the 
Contract Documents as if singular in number. The Owner shall designate in writing a representative who shall have 
express authority to bind the Owner with respect to all matters requiring the Owner’s approval or authorization. 
Except as otherwise provided in Section 4.2.1, the Architect does not have such authority. The term “Owner” means 
the Owner or the Owner’s authorized representative. 
 
§ 2.1.2 The Owner shall furnish to the Contractor, within fifteen days after receipt of a written request, information 
necessary and relevant for the Contractor to evaluate, give notice of, or enforce mechanic’s lien rights. Such 
information shall include a correct statement of the record legal title to the property on which the Project is located, 
usually referred to as the site, and the Owner’s interest therein. 
 
§ 2.2 Evidence of the Owner’s Financial Arrangements 
§ 2.2.1 Prior to commencement of the Work and upon written request by the Contractor, the Owner shall furnish to 
the Contractor reasonable evidence that the Owner has made financial arrangements to fulfill the Owner’s 
obligations under the Contract. The Contractor shall have no obligation to commence the Work until the Owner 
provides such evidence. If commencement of the Work is delayed under this Section 2.2.1, the Contract Time shall 
be extended appropriately. 
 
§ 2.2.2 Following commencement of the Work and upon written request by the Contractor, the Owner shall furnish 
to the Contractor reasonable evidence that the Owner has made financial arrangements to fulfill the Owner’s 
obligations under the Contract only if (1) the Owner fails to make payments to the Contractor as the Contract 
Documents require; (2) the Contractor identifies in writing a reasonable concern regarding the Owner’s ability to 
make payment when due; or (3) a change in the Work materially changes the Contract Sum. If the Owner fails to 
provide such evidence, as required, within fourteen days of the Contractor’s request, the Contractor may 
immediately stop the Work and, in that event, shall notify the Owner that the Work has stopped. However, if the 
request is made because a change in the Work materially changes the Contract Sum under (3) above, the Contractor 
may immediately stop only that portion of the Work affected by the change until reasonable evidence is provided. If 
the Work is stopped under this Section 2.2.2, the Contract Time shall be extended appropriately and the Contract 
Sum shall be increased by the amount of the Contractor’s reasonable costs of shutdown, delay and start-up, plus 
interest as provided in the Contract Documents. 
 
§ 2.2.3 After the Owner furnishes evidence of financial arrangements under this Section 2.2, the Owner shall not 
materially vary such financial arrangements without prior notice to the Contractor. 
 
§ 2.2.4 Where the Owner has designated information furnished under this Section 2.2 as “confidential,” the 
Contractor shall keep the information confidential and shall not disclose it to any other person. However, the 
Contractor may disclose “confidential” information, after seven (7) days’ notice to the Owner, where disclosure is 
required by law, including a subpoena or other form of compulsory legal process issued by a court or governmental 
entity, or by court or arbitrator(s) order. The Contractor may also disclose “confidential” information to its 
employees, consultants, sureties, Subcontractors and their employees, Sub-subcontractors, and others who need to 
know the content of such information solely and exclusively for the Project and who agree to maintain the 
confidentiality of such information. 
 
§ 2.3 Information and Services Required of the Owner 
§ 2.3.1 Except for permits and fees that are the responsibility of the Contractor under the Contract Documents, 
including those required under Section 3.7.1, the Owner shall secure and pay for necessary approvals, easements, 
assessments and charges required for construction, use or occupancy of permanent structures or for permanent 
changes in existing facilities. 
 
§ 2.3.2 The Owner shall retain an architect lawfully licensed to practice architecture, or an entity lawfully practicing 
architecture, in the jurisdiction where the Project is located. That person or entity is identified as the Architect in the 
Agreement and is referred to throughout the Contract Documents as if singular in number. 
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§ 2.3.3 If the employment of the Architect terminates, the Owner shall employ a successor to whom the Contractor 
has no reasonable objection and whose status under the Contract Documents shall be that of the Architect. 
 
§ 2.3.4 The Owner shall furnish surveys describing physical characteristics, legal limitations and utility locations for 
the site of the Project, and a legal description of the site. The Contractor shall be entitled to rely on the accuracy of 
information furnished by the Owner but shall exercise proper precautions relating to the safe performance of the 
Work. 
 
§ 2.3.5 The Owner shall furnish information or services required of the Owner by the Contract Documents with 
reasonable promptness. The Owner shall also furnish any other information or services under the Owner’s control 
and relevant to the Contractor’s performance of the Work with reasonable promptness after receiving the 
Contractor’s written request for such information or services. 
 
§ 2.3.6 Unless otherwise provided in the Contract Documents, the Owner shall furnish to the Contractor one copy of 
the Contract Documents for purposes of making reproductions pursuant to Section 1.5.2. 
 
§ 2.4 Owner’s Right to Stop the Work 
If the Contractor fails to correct Work that is not in accordance with the requirements of the Contract Documents as 
required by Section 12.2 or repeatedly fails to carry out Work in accordance with the Contract Documents, the 
Owner may issue a written order to the Contractor to stop the Work, or any portion thereof, until the cause for such 
order has been eliminated; however, the right of the Owner to stop the Work shall not give rise to a duty on the part 
of the Owner to exercise this right for the benefit of the Contractor or any other person or entity, except to the extent 
required by Section 6.1.3. 
 
§ 2.5 Owner’s Right to Carry Out the Work 
If the Contractor defaults or neglects to carry out the Work in accordance with the Contract Documents and fails 
within a ten-day period after receipt of notice from the Owner to commence and continue correction of such default 
or neglect with diligence and promptness, the Owner may, without prejudice to other remedies the Owner may have, 
correct such default or neglect. Such action by the Owner and amounts charged to the Contractor are both subject to 
prior approval of the Architect and the Architect may, pursuant to Section 9.5.1, withhold or nullify a Certificate for 
Payment in whole or in part, to the extent reasonably necessary to reimburse the Owner for the reasonable cost of 
correcting such deficiencies, including Owner’s expenses and compensation for the Architect’s additional services 
made necessary by such default, neglect, or failure. If current and future payments are not sufficient to cover such 
amounts, the Contractor shall pay the difference to the Owner. If the Contractor disagrees with the actions of the 
Owner or the Architect, or the amounts claimed as costs to the Owner, the Contractor may file a Claim pursuant to 
Article 15. 
 
ARTICLE 3   CONTRACTOR 
§ 3.1 General 
§ 3.1.1 The Contractor is the person or entity identified as such in the Agreement and is referred to throughout the 
Contract Documents as if singular in number. The Contractor shall be lawfully licensed, if required in the 
jurisdiction where the Project is located. The Contractor shall designate in writing a representative who shall have 
express authority to bind the Contractor with respect to all matters under this Contract. The term “Contractor” means 
the Contractor or the Contractor’s authorized representative. 
 
§ 3.1.2 The Contractor shall perform the Work in accordance with the Contract Documents. 
 
§ 3.1.3 The Contractor shall not be relieved of its obligations to perform the Work in accordance with the Contract 
Documents either by activities or duties of the Architect in the Architect’s administration of the Contract, or by tests, 
inspections or approvals required or performed by persons or entities other than the Contractor. 
 
§ 3.2 Review of Contract Documents and Field Conditions by Contractor 
§ 3.2.1 Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, 
become generally familiar with local conditions under which the Work is to be performed, and correlated personal 
observations with requirements of the Contract Documents. 
 
§ 3.2.2 Because the Contract Documents are complementary, the Contractor shall, before starting each portion of the 
Work, carefully study and compare the various Contract Documents relative to that portion of the Work, as well as 
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the information furnished by the Owner pursuant to Section 2.3.4, shall take field measurements of any existing 
conditions related to that portion of the Work, and shall observe any conditions at the site affecting it. These 
obligations are for the purpose of facilitating coordination and construction by the Contractor and are not for the 
purpose of discovering errors, omissions, or inconsistencies in the Contract Documents; however, the Contractor 
shall promptly report to the Architect any errors, inconsistencies or omissions discovered by or made known to the 
Contractor as a request for information in such form as the Architect may require. It is recognized that the 
Contractor’s review is made in the Contractor’s capacity as a contractor and not as a licensed design professional, 
unless otherwise specifically provided in the Contract Documents. 
 
§ 3.2.3 The Contractor is not required to ascertain that the Contract Documents are in accordance with applicable 
laws, statutes, ordinances, codes, rules and regulations, or lawful orders of public authorities, but the Contractor 
shall promptly report to the Architect any nonconformity discovered by or made known to the Contractor as a 
request for information in such form as the Architect may require. 
 
§ 3.2.4 If the Contractor believes that additional cost or time is involved because of clarifications or instructions the 
Architect issues in response to the Contractor’s notices or requests for information pursuant to Sections 3.2.2 or 
3.2.3, the Contractor shall submit Claims as provided in Article 15. If the Contractor fails to perform the obligations 
of Sections 3.2.2 or 3.2.3, the Contractor shall pay such costs and damages to the Owner, subject to Section 15.1.7, 
as would have been avoided if the Contractor had performed such obligations. If the Contractor performs those 
obligations, the Contractor shall not be liable to the Owner or Architect for damages resulting from errors, 
inconsistencies or omissions in the Contract Documents, for differences between field measurements or conditions 
and the Contract Documents, or for nonconformities of the Contract Documents to applicable laws, statutes, 
ordinances, codes, rules and regulations, and lawful orders of public authorities. 
 
§ 3.3 Supervision and Construction Procedures 
§ 3.3.1 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. If the Contract 
Documents give specific instructions concerning construction means, methods, techniques, sequences, or 
procedures, the Contractor shall evaluate the jobsite safety thereof and shall be solely responsible for the jobsite 
safety of such means, methods, techniques, sequences, or procedures. If the Contractor determines that such means, 
methods, techniques, sequences or procedures may not be safe, the Contractor shall give timely notice to the Owner 
and Architect, and shall propose alternative means, methods, techniques, sequences, or procedures. The Architect 
shall evaluate the proposed alternative solely for conformance with the design intent for the completed construction. 
Unless the Architect objects to the Contractor’s proposed alternative, the Contractor shall perform the Work using 
its alternative means, methods, techniques, sequences, or procedures.  
 
§ 3.3.2 The Contractor shall be responsible to the Owner for acts and omissions of the Contractor’s employees, 
Subcontractors and their agents and employees, and other persons or entities performing portions of the Work for, or 
on behalf of, the Contractor or any of its Subcontractors. 
 
§ 3.3.3 The Contractor shall be responsible for inspection of portions of Work already performed to determine that 
such portions are in proper condition to receive subsequent Work. 
 
§ 3.4 Labor and Materials 
§ 3.4.1 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for labor, 
materials, equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other 
facilities and services necessary for proper execution and completion of the Work, whether temporary or permanent 
and whether or not incorporated or to be incorporated in the Work. 
 
§ 3.4.2 Except in the case of minor changes in the Work approved by the Architect in accordance with 
Section 3.12.8 or ordered by the Architect in accordance with Section 7.4, the Contractor may make substitutions 
only with the consent of the Owner, after evaluation by the Architect and in accordance with a Change Order or 
Construction Change Directive. 
 
§ 3.4.3 The Contractor shall enforce strict discipline and good order among the Contractor’s employees and other 
persons carrying out the Work. The Contractor shall not permit employment of unfit persons or persons not properly 
skilled in tasks assigned to them. 
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§ 3.5 Warranty 
§ 3.5.1 The Contractor warrants to the Owner and Architect that materials and equipment furnished under the 
Contract will be of good quality and new unless the Contract Documents require or permit otherwise. The 
Contractor further warrants that the Work will conform to the requirements of the Contract Documents and will be 
free from defects, except for those inherent in the quality of the Work the Contract Documents require or permit. 
Work, materials, or equipment not conforming to these requirements may be considered defective. The Contractor’s 
warranty excludes remedy for damage or defect caused by abuse, alterations to the Work not executed by the 
Contractor, improper or insufficient maintenance, improper operation, or normal wear and tear and normal usage. If 
required by the Architect, the Contractor shall furnish satisfactory evidence as to the kind and quality of materials 
and equipment. 
 
§ 3.5.2 All material, equipment, or other special warranties required by the Contract Documents shall be issued in 
the name of the Owner, or shall be transferable to the Owner, and shall commence in accordance with Section 9.8.4. 
 
§ 3.6 Taxes 
The Contractor shall pay sales, consumer, use and similar taxes for the Work provided by the Contractor that are 
legally enacted when bids are received or negotiations concluded, whether or not yet effective or merely scheduled 
to go into effect. 
 
§ 3.7 Permits, Fees, Notices and Compliance with Laws 
§ 3.7.1 Unless otherwise provided in the Contract Documents, the Contractor shall secure and pay for the building 
permit as well as for other permits, fees, licenses, and inspections by government agencies necessary for proper 
execution and completion of the Work that are customarily secured after execution of the Contract and legally 
required at the time bids are received or negotiations concluded. 
 
§ 3.7.2 The Contractor shall comply with and give notices required by applicable laws, statutes, ordinances, codes, 
rules and regulations, and lawful orders of public authorities applicable to performance of the Work. 
 
§ 3.7.3 If the Contractor performs Work knowing it to be contrary to applicable laws, statutes, ordinances, codes, 
rules and regulations, or lawful orders of public authorities, the Contractor shall assume appropriate responsibility 
for such Work and shall bear the costs attributable to correction. 
 
§ 3.7.4 Concealed or Unknown Conditions 
If the Contractor encounters conditions at the site that are (1) subsurface or otherwise concealed physical conditions 
that differ materially from those indicated in the Contract Documents or (2) unknown physical conditions of an 
unusual nature that differ materially from those ordinarily found to exist and generally recognized as inherent in 
construction activities of the character provided for in the Contract Documents, the Contractor shall promptly 
provide notice to the Owner and the Architect before conditions are disturbed and in no event later than 14 days 
after first observance of the conditions. The Architect will promptly investigate such conditions and, if the Architect 
determines that they differ materially and cause an increase or decrease in the Contractor’s cost of, or time required 
for, performance of any part of the Work, will recommend that an equitable adjustment be made in the Contract Sum 
or Contract Time, or both. If the Architect determines that the conditions at the site are not materially different from 
those indicated in the Contract Documents and that no change in the terms of the Contract is justified, the Architect 
shall promptly notify the Owner and Contractor, stating the reasons. If either party disputes the Architect’s 
determination or recommendation, that party may submit a Claim as provided in Article 15. 
 
§ 3.7.5 If, in the course of the Work, the Contractor encounters human remains or recognizes the existence of burial 
markers, archaeological sites or wetlands not indicated in the Contract Documents, the Contractor shall immediately 
suspend any operations that would affect them and shall notify the Owner and Architect. Upon receipt of such 
notice, the Owner shall promptly take any action necessary to obtain governmental authorization required to resume 
the operations. The Contractor shall continue to suspend such operations until otherwise instructed by the Owner but 
shall continue with all other operations that do not affect those remains or features. Requests for adjustments in the 
Contract Sum and Contract Time arising from the existence of such remains or features may be made as provided in 
Article 15. 
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§ 3.8 Allowances 
§ 3.8.1 The Contractor shall include in the Contract Sum all allowances stated in the Contract Documents. Items 
covered by allowances shall be supplied for such amounts and by such persons or entities as the Owner may direct, 
but the Contractor shall not be required to employ persons or entities to whom the Contractor has reasonable 
objection. 
 
§ 3.8.2 Unless otherwise provided in the Contract Documents, 

.1 allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and 
all required taxes, less applicable trade discounts; 

.2 Contractor’s costs for unloading and handling at the site, labor, installation costs, overhead, profit, 
and other expenses contemplated for stated allowance amounts shall be included in the Contract Sum 
but not in the allowances; and 

.3 whenever costs are more than or less than allowances, the Contract Sum shall be adjusted accordingly 
by Change Order. The amount of the Change Order shall reflect (1) the difference between actual 
costs and the allowances under Section 3.8.2.1 and (2) changes in Contractor’s costs under 
Section 3.8.2.2. 

 
§ 3.8.3 Materials and equipment under an allowance shall be selected by the Owner with reasonable promptness. 
 
§ 3.9 Superintendent 
§ 3.9.1 The Contractor shall employ a competent superintendent and necessary assistants who shall be in attendance 
at the Project site during performance of the Work. The superintendent shall represent the Contractor, and 
communications given to the superintendent shall be as binding as if given to the Contractor. 
 
§ 3.9.2 The Contractor, as soon as practicable after award of the Contract, shall notify the Owner and Architect of 
the name and qualifications of a proposed superintendent. Within 14 days of receipt of the information, the Architect 
may notify the Contractor, stating whether the Owner or the Architect (1) has reasonable objection to the proposed 
superintendent or (2) requires additional time for review. Failure of the Architect to provide notice within the 14-day 
period shall constitute notice of no reasonable objection. 
 
§ 3.9.3 The Contractor shall not employ a proposed superintendent to whom the Owner or Architect has made 
reasonable and timely objection. The Contractor shall not change the superintendent without the Owner’s consent, 
which shall not unreasonably be withheld or delayed. 
 
§ 3.10 Contractor’s Construction and Submittal Schedules 
§ 3.10.1 The Contractor, promptly after being awarded the Contract, shall submit for the Owner’s and Architect’s 
information a Contractor’s construction schedule for the Work. The schedule shall contain detail appropriate for the 
Project, including (1) the date of commencement of the Work, interim schedule milestone dates, and the date of 
Substantial Completion; (2) an apportionment of the Work by construction activity; and (3) the time required for 
completion of each portion of the Work. The schedule shall provide for the orderly progression of the Work to 
completion and shall not exceed time limits current under the Contract Documents. The schedule shall be revised at 
appropriate intervals as required by the conditions of the Work and Project. 
 
§ 3.10.2 The Contractor, promptly after being awarded the Contract and thereafter as necessary to maintain a current 
submittal schedule, shall submit a submittal schedule for the Architect’s approval. The Architect’s approval shall not 
be unreasonably delayed or withheld. The submittal schedule shall (1) be coordinated with the Contractor’s 
construction schedule, and (2) allow the Architect reasonable time to review submittals. If the Contractor fails to 
submit a submittal schedule, or fails to provide submittals in accordance with the approved submittal schedule, the 
Contractor shall not be entitled to any increase in Contract Sum or extension of Contract Time based on the time 
required for review of submittals. 
 
§ 3.10.3 The Contractor shall perform the Work in general accordance with the most recent schedules submitted to 
the Owner and Architect. 
 
§ 3.11 Documents and Samples at the Site 
The Contractor shall make available, at the Project site, the Contract Documents, including Change Orders, 
Construction Change Directives, and other Modifications, in good order and marked currently to indicate field 
changes and selections made during construction, and the approved Shop Drawings, Product Data, Samples, and 
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similar required submittals. These shall be in electronic form or paper copy, available to the Architect and Owner, 
and delivered to the Architect for submittal to the Owner upon completion of the Work as a record of the Work as 
constructed. 
 
§ 3.12 Shop Drawings, Product Data and Samples 
§ 3.12.1 Shop Drawings are drawings, diagrams, schedules, and other data specially prepared for the Work by the 
Contractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier, or distributor to illustrate some portion of 
the Work. 
 
§ 3.12.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams, 
and other information furnished by the Contractor to illustrate materials or equipment for some portion of the Work. 
 
§ 3.12.3 Samples are physical examples that illustrate materials, equipment, or workmanship, and establish standards 
by which the Work will be judged. 
 
§ 3.12.4 Shop Drawings, Product Data, Samples, and similar submittals are not Contract Documents. Their purpose 
is to demonstrate how the Contractor proposes to conform to the information given and the design concept expressed 
in the Contract Documents for those portions of the Work for which the Contract Documents require submittals. 
Review by the Architect is subject to the limitations of Section 4.2.7. Informational submittals upon which the 
Architect is not expected to take responsive action may be so identified in the Contract Documents. Submittals that 
are not required by the Contract Documents may be returned by the Architect without action. 
 
§ 3.12.5 The Contractor shall review for compliance with the Contract Documents, approve, and submit to the 
Architect, Shop Drawings, Product Data, Samples, and similar submittals required by the Contract Documents, in 
accordance with the submittal schedule approved by the Architect or, in the absence of an approved submittal 
schedule, with reasonable promptness and in such sequence as to cause no delay in the Work or in the activities of 
the Owner or of Separate Contractors. 
 
§ 3.12.6 By submitting Shop Drawings, Product Data, Samples, and similar submittals, the Contractor represents to 
the Owner and Architect that the Contractor has (1) reviewed and approved them, (2) determined and verified 
materials, field measurements and field construction criteria related thereto, or will do so, and (3) checked and 
coordinated the information contained within such submittals with the requirements of the Work and of the Contract 
Documents. 
 
§ 3.12.7 The Contractor shall perform no portion of the Work for which the Contract Documents require submittal 
and review of Shop Drawings, Product Data, Samples, or similar submittals, until the respective submittal has been 
approved by the Architect. 
 
§ 3.12.8 The Work shall be in accordance with approved submittals except that the Contractor shall not be relieved 
of responsibility for deviations from the requirements of the Contract Documents by the Architect’s approval of 
Shop Drawings, Product Data, Samples, or similar submittals, unless the Contractor has specifically notified the 
Architect of such deviation at the time of submittal and (1) the Architect has given written approval to the specific 
deviation as a minor change in the Work, or (2) a Change Order or Construction Change Directive has been issued 
authorizing the deviation. The Contractor shall not be relieved of responsibility for errors or omissions in Shop 
Drawings, Product Data, Samples, or similar submittals, by the Architect’s approval thereof. 
 
§ 3.12.9 The Contractor shall direct specific attention, in writing or on resubmitted Shop Drawings, Product Data, 
Samples, or similar submittals, to revisions other than those requested by the Architect on previous submittals. In the 
absence of such notice, the Architect’s approval of a resubmission shall not apply to such revisions. 
 
§ 3.12.10 The Contractor shall not be required to provide professional services that constitute the practice of 
architecture or engineering unless such services are specifically required by the Contract Documents for a portion of 
the Work or unless the Contractor needs to provide such services in order to carry out the Contractor’s 
responsibilities for construction means, methods, techniques, sequences, and procedures. The Contractor shall not be 
required to provide professional services in violation of applicable law. 
 
§ 3.12.10.1 If professional design services or certifications by a design professional related to systems, materials, or 
equipment are specifically required of the Contractor by the Contract Documents, the Owner and the Architect will 
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specify all performance and design criteria that such services must satisfy. The Contractor shall be entitled to rely 
upon the adequacy and accuracy of the performance and design criteria provided in the Contract Documents. The 
Contractor shall cause such services or certifications to be provided by an appropriately licensed design 
professional, whose signature and seal shall appear on all drawings, calculations, specifications, certifications, Shop 
Drawings, and other submittals prepared by such professional. Shop Drawings, and other submittals related to the 
Work, designed or certified by such professional, if prepared by others, shall bear such professional’s written 
approval when submitted to the Architect. The Owner and the Architect shall be entitled to rely upon the adequacy 
and accuracy of the services, certifications, and approvals performed or provided by such design professionals, 
provided the Owner and Architect have specified to the Contractor the performance and design criteria that such 
services must satisfy. Pursuant to this Section 3.12.10, the Architect will review and approve or take other 
appropriate action on submittals only for the limited purpose of checking for conformance with information given 
and the design concept expressed in the Contract Documents. 
 
§ 3.12.10.2 If the Contract Documents require the Contractor’s design professional to certify that the Work has been 
performed in accordance with the design criteria, the Contractor shall furnish such certifications to the Architect at 
the time and in the form specified by the Architect. 
 
§ 3.13 Use of Site 
The Contractor shall confine operations at the site to areas permitted by applicable laws, statutes, ordinances, codes, 
rules and regulations, lawful orders of public authorities, and the Contract Documents and shall not unreasonably 
encumber the site with materials or equipment. 
 
§ 3.14 Cutting and Patching 
§ 3.14.1 The Contractor shall be responsible for cutting, fitting, or patching required to complete the Work or to 
make its parts fit together properly. All areas requiring cutting, fitting, or patching shall be restored to the condition 
existing prior to the cutting, fitting, or patching, unless otherwise required by the Contract Documents. 
 
§ 3.14.2 The Contractor shall not damage or endanger a portion of the Work or fully or partially completed 
construction of the Owner or Separate Contractors by cutting, patching, or otherwise altering such construction, or 
by excavation. The Contractor shall not cut or otherwise alter construction by the Owner or a Separate Contractor 
except with written consent of the Owner and of the Separate Contractor. Consent shall not be unreasonably 
withheld. The Contractor shall not unreasonably withhold, from the Owner or a Separate Contractor, its consent to 
cutting or otherwise altering the Work. 
 
§ 3.15 Cleaning Up 
§ 3.15.1 The Contractor shall keep the premises and surrounding area free from accumulation of waste materials and 
rubbish caused by operations under the Contract. At completion of the Work, the Contractor shall remove waste 
materials, rubbish, the Contractor’s tools, construction equipment, machinery, and surplus materials from and about 
the Project. 
 
§ 3.15.2 If the Contractor fails to clean up as provided in the Contract Documents, the Owner may do so and the 
Owner shall be entitled to reimbursement from the Contractor. 
 
§ 3.16 Access to Work 
The Contractor shall provide the Owner and Architect with access to the Work in preparation and progress wherever 
located. 
 
§ 3.17 Royalties, Patents and Copyrights 
The Contractor shall pay all royalties and license fees. The Contractor shall defend suits or claims for infringement 
of copyrights and patent rights and shall hold the Owner and Architect harmless from loss on account thereof, but 
shall not be responsible for defense or loss when a particular design, process, or product of a particular manufacturer 
or manufacturers is required by the Contract Documents, or where the copyright violations are contained in 
Drawings, Specifications, or other documents prepared by the Owner or Architect. However, if an infringement of a 
copyright or patent is discovered by, or made known to, the Contractor, the Contractor shall be responsible for the 
loss unless the information is promptly furnished to the Architect. 
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§ 3.18 Indemnification 
§ 3.18.1 To the fullest extent permitted by law, the Contractor shall indemnify and hold harmless the Owner, 
Architect, Architect’s consultants, and agents and employees of any of them from and against claims, damages, 
losses, and expenses, including but not limited to attorneys’ fees, arising out of or resulting from performance of the 
Work, provided that such claim, damage, loss, or expense is attributable to bodily injury, sickness, disease or death, 
or to injury to or destruction of tangible property (other than the Work itself), but only to the extent caused by the 
negligent acts or omissions of the Contractor, a Subcontractor, anyone directly or indirectly employed by them, or 
anyone for whose acts they may be liable, regardless of whether or not such claim, damage, loss, or expense is 
caused in part by a party indemnified hereunder. Such obligation shall not be construed to negate, abridge, or reduce 
other rights or obligations of indemnity that would otherwise exist as to a party or person described in this 
Section 3.18. 
 
§ 3.18.2 In claims against any person or entity indemnified under this Section 3.18 by an employee of the 
Contractor, a Subcontractor, anyone directly or indirectly employed by them, or anyone for whose acts they may be 
liable, the indemnification obligation under Section 3.18.1 shall not be limited by a limitation on amount or type of 
damages, compensation, or benefits payable by or for the Contractor or a Subcontractor under workers’ 
compensation acts, disability benefit acts, or other employee benefit acts. 
 
ARTICLE 4   ARCHITECT 
§ 4.1 General 
§ 4.1.1 The Architect is the person or entity retained by the Owner pursuant to Section 2.3.2 and identified as such in 
the Agreement. 
 
§ 4.1.2 Duties, responsibilities, and limitations of authority of the Architect as set forth in the Contract Documents 
shall not be restricted, modified, or extended without written consent of the Owner, Contractor, and Architect. 
Consent shall not be unreasonably withheld. 
 
§ 4.2 Administration of the Contract 
§ 4.2.1 The Architect will provide administration of the Contract as described in the Contract Documents and will be 
an Owner’s representative during construction until the date the Architect issues the final Certificate for Payment. 
The Architect will have authority to act on behalf of the Owner only to the extent provided in the Contract 
Documents. 
 
§ 4.2.2 The Architect will visit the site at intervals appropriate to the stage of construction, or as otherwise agreed 
with the Owner, to become generally familiar with the progress and quality of the portion of the Work completed, 
and to determine in general if the Work observed is being performed in a manner indicating that the Work, when 
fully completed, will be in accordance with the Contract Documents. However, the Architect will not be required to 
make exhaustive or continuous on-site inspections to check the quality or quantity of the Work. The Architect will 
not have control over, charge of, or responsibility for the construction means, methods, techniques, sequences or 
procedures, or for the safety precautions and programs in connection with the Work, since these are solely the 
Contractor’s rights and responsibilities under the Contract Documents. 
 
§ 4.2.3 On the basis of the site visits, the Architect will keep the Owner reasonably informed about the progress and 
quality of the portion of the Work completed, and promptly report to the Owner (1) known deviations from the 
Contract Documents, (2) known deviations from the most recent construction schedule submitted by the Contractor, 
and (3) defects and deficiencies observed in the Work. The Architect will not be responsible for the Contractor’s 
failure to perform the Work in accordance with the requirements of the Contract Documents. The Architect will not 
have control over or charge of, and will not be responsible for acts or omissions of, the Contractor, Subcontractors, 
or their agents or employees, or any other persons or entities performing portions of the Work. 
 
§ 4.2.4 Communications  
The Owner and Contractor shall include the Architect in all communications that relate to or affect the Architect’s 
services or professional responsibilities. The Owner shall promptly notify the Architect of the substance of any 
direct communications between the Owner and the Contractor otherwise relating to the Project. Communications by 
and with the Architect’s consultants shall be through the Architect. Communications by and with Subcontractors and 
suppliers shall be through the Contractor. Communications by and with Separate Contractors shall be through the 
Owner. The Contract Documents may specify other communication protocols. 
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§ 4.2.5 Based on the Architect’s evaluations of the Contractor’s Applications for Payment, the Architect will review 
and certify the amounts due the Contractor and will issue Certificates for Payment in such amounts. 
 
§ 4.2.6 The Architect has authority to reject Work that does not conform to the Contract Documents. Whenever the 
Architect considers it necessary or advisable, the Architect will have authority to require inspection or testing of the 
Work in accordance with Sections 13.4.2 and 13.4.3, whether or not the Work is fabricated, installed or completed. 
However, neither this authority of the Architect nor a decision made in good faith either to exercise or not to 
exercise such authority shall give rise to a duty or responsibility of the Architect to the Contractor, Subcontractors, 
suppliers, their agents or employees, or other persons or entities performing portions of the Work. 
 
§ 4.2.7 The Architect will review and approve, or take other appropriate action upon, the Contractor’s submittals 
such as Shop Drawings, Product Data, and Samples, but only for the limited purpose of checking for conformance 
with information given and the design concept expressed in the Contract Documents. The Architect’s action will be 
taken in accordance with the submittal schedule approved by the Architect or, in the absence of an approved 
submittal schedule, with reasonable promptness while allowing sufficient time in the Architect’s professional 
judgment to permit adequate review. Review of such submittals is not conducted for the purpose of determining 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 responsibility of the Contractor as 
required by the Contract Documents. The Architect’s review of the Contractor’s submittals shall not relieve the 
Contractor of the obligations under Sections 3.3, 3.5, and 3.12. The Architect’s review shall not constitute approval 
of safety precautions or of any construction means, methods, techniques, sequences, or procedures. The Architect’s 
approval of a specific item shall not indicate approval of an assembly of which the item is a component. 
 
§ 4.2.8 The Architect will prepare Change Orders and Construction Change Directives, and may order minor 
changes in the Work as provided in Section 7.4. The Architect will investigate and make determinations and 
recommendations regarding concealed and unknown conditions as provided in Section 3.7.4. 
 
§ 4.2.9 The Architect will conduct inspections to determine the date or dates of Substantial Completion and the date 
of final completion; issue Certificates of Substantial Completion pursuant to Section 9.8; receive and forward to the 
Owner, for the Owner’s review and records, written warranties and related documents required by the Contract and 
assembled by the Contractor pursuant to Section 9.10; and issue a final Certificate for Payment pursuant to 
Section 9.10. 
 
§ 4.2.10 If the Owner and Architect agree, the Architect will provide one or more Project representatives to assist in 
carrying out the Architect’s responsibilities at the site. The Owner shall notify the Contractor of any change in the 
duties, responsibilities and limitations of authority of the Project representatives. 
 
§ 4.2.11 The Architect will interpret and decide matters concerning performance under, and requirements of, the 
Contract Documents on written request of either the Owner or Contractor. The Architect’s response to such requests 
will be made in writing within any time limits agreed upon or otherwise with reasonable promptness. 
 
§ 4.2.12 Interpretations and decisions of the Architect will be consistent with the intent of, and reasonably inferable 
from, the Contract Documents and will be in writing or in the form of drawings. When making such interpretations 
and decisions, the Architect will endeavor to secure faithful performance by both Owner and Contractor, will not 
show partiality to either, and will not be liable for results of interpretations or decisions rendered in good faith. 
 
§ 4.2.13 The Architect’s decisions on matters relating to aesthetic effect will be final if consistent with the intent 
expressed in the Contract Documents. 
 
§ 4.2.14 The Architect will review and respond to requests for information about the Contract Documents. The 
Architect’s response to such requests will be made in writing within any time limits agreed upon or otherwise with 
reasonable promptness. If appropriate, the Architect will prepare and issue supplemental Drawings and 
Specifications in response to the requests for information. 
 
ARTICLE 5   SUBCONTRACTORS 
§ 5.1 Definitions 
§ 5.1.1 A Subcontractor is a person or entity who has a direct contract with the Contractor to perform a portion of 
the Work at the site. The term “Subcontractor” is referred to throughout the Contract Documents as if singular in 
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number and means a Subcontractor or an authorized representative of the Subcontractor. The term “Subcontractor” 
does not include a Separate Contractor or the subcontractors of a Separate Contractor. 
 
§ 5.1.2 A Sub-subcontractor is a person or entity who has a direct or indirect contract with a Subcontractor to 
perform a portion of the Work at the site. The term “Sub-subcontractor” is referred to throughout the Contract 
Documents as if singular in number and means a Sub-subcontractor or an authorized representative of the Sub-
subcontractor. 
 
§ 5.2 Award of Subcontracts and Other Contracts for Portions of the Work 
§ 5.2.1 Unless otherwise stated in the Contract Documents, the Contractor, as soon as practicable after award of the 
Contract, shall notify the Owner and Architect of the persons or entities proposed for each principal portion of the 
Work, including those who are to furnish materials or equipment fabricated to a special design. Within 14 days of 
receipt of the information, the Architect may notify the Contractor whether the Owner or the Architect (1) has 
reasonable objection to any such proposed person or entity or (2) requires additional time for review. Failure of the 
Architect to provide notice within the 14-day period shall constitute notice of no reasonable objection. 
 
§ 5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Architect has made 
reasonable and timely objection. The Contractor shall not be required to contract with anyone to whom the 
Contractor has made reasonable objection. 
 
§ 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. If the proposed but 
rejected Subcontractor was reasonably capable of performing the Work, the Contract Sum and Contract Time shall 
be increased or decreased by the difference, if any, occasioned by such change, and an appropriate Change Order 
shall be issued before commencement of the substitute Subcontractor’s Work. However, no increase in the Contract 
Sum or Contract Time shall be allowed for such change unless the Contractor has acted promptly and responsively 
in submitting names as required. 
 
§ 5.2.4 The Contractor shall not substitute a Subcontractor, person, or entity for one previously selected if the Owner 
or Architect makes reasonable objection to such substitution. 
 
§ 5.3 Subcontractual Relations 
By appropriate written agreement, the Contractor shall require each Subcontractor, to the extent of the Work to be 
performed by the Subcontractor, to be bound to the Contractor by terms of the Contract Documents, and to assume 
toward the Contractor all the obligations and responsibilities, including the responsibility for safety of the 
Subcontractor’s Work that the Contractor, by these Contract Documents, assumes toward the Owner and Architect. 
Each subcontract agreement shall preserve and protect the rights of the Owner and Architect under the Contract 
Documents with respect to the Work to be performed by the Subcontractor so that subcontracting thereof will not 
prejudice such rights, and shall allow to the Subcontractor, unless specifically provided otherwise in the subcontract 
agreement, the benefit of all rights, remedies, and redress against the Contractor that the Contractor, by the Contract 
Documents, has against the Owner. Where appropriate, the Contractor shall require each Subcontractor to enter into 
similar agreements with Sub-subcontractors. The Contractor shall make available to each proposed Subcontractor, 
prior to the execution of the subcontract agreement, copies of the Contract Documents to which the Subcontractor 
will be bound, and, upon written request of the Subcontractor, identify to the Subcontractor terms and conditions of 
the proposed subcontract agreement that may be at variance with the Contract Documents. Subcontractors will 
similarly make copies of applicable portions of such documents available to their respective proposed Sub-
subcontractors. 
 
§ 5.4 Contingent Assignment of Subcontracts 
§ 5.4.1 Each subcontract agreement for a portion of the Work is assigned by the Contractor to the Owner, provided 
that 

.1 assignment is effective only after termination of the Contract by the Owner for cause pursuant to 
Section 14.2 and only for those subcontract agreements that the Owner accepts by notifying the 
Subcontractor and Contractor; and 

.2 assignment is subject to the prior rights of the surety, if any, obligated under bond relating to the 
Contract. 
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When the Owner accepts the assignment of a subcontract agreement, the Owner assumes the Contractor’s rights and 
obligations under the subcontract. 
 
§ 5.4.2 Upon such assignment, if the Work has been suspended for more than 30 days, the Subcontractor’s 
compensation shall be equitably adjusted for increases in cost resulting from the suspension. 
 
§ 5.4.3 Upon assignment to the Owner under this Section 5.4, the Owner may further assign the subcontract to a 
successor contractor or other entity. If the Owner assigns the subcontract to a successor contractor or other entity, 
the Owner shall nevertheless remain legally responsible for all of the successor contractor’s obligations under the 
subcontract. 
 
ARTICLE 6   CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS 
§ 6.1 Owner’s Right to Perform Construction and to Award Separate Contracts 
§ 6.1.1 The term “Separate Contractor(s)” shall mean other contractors retained by the Owner under separate 
agreements. The Owner reserves the right to perform construction or operations related to the Project with the 
Owner’s own forces, and with Separate Contractors retained under Conditions of the Contract substantially similar 
to those of this Contract, including those provisions of the Conditions of the Contract related to insurance and 
waiver of subrogation. 
 
§ 6.1.2 When separate contracts are awarded for different portions of the Project or other construction or operations 
on the site, the term “Contractor” in the Contract Documents in each case shall mean the Contractor who executes 
each separate Owner-Contractor Agreement. 
 
§ 6.1.3 The Owner shall provide for coordination of the activities of the Owner’s own forces and of each Separate 
Contractor with the Work of the Contractor, who shall cooperate with them. The Contractor shall participate with 
any Separate Contractors and the Owner in reviewing their construction schedules. The Contractor shall make any 
revisions to its construction schedule deemed necessary after a joint review and mutual agreement. The construction 
schedules shall then constitute the schedules to be used by the Contractor, Separate Contractors, and the Owner until 
subsequently revised. 
 
§ 6.1.4 Unless otherwise provided in the Contract Documents, when the Owner performs construction or operations 
related to the Project with the Owner’s own forces or with Separate Contractors, the Owner or its Separate 
Contractors shall have the same obligations and rights that the Contractor has under the Conditions of the Contract, 
including, without excluding others, those stated in Article 3, this Article 6, and Articles 10, 11, and 12. 
 
§ 6.2 Mutual Responsibility 
§ 6.2.1 The Contractor shall afford the Owner and Separate Contractors reasonable opportunity for introduction and 
storage of their materials and equipment and performance of their activities, and shall connect and coordinate the 
Contractor’s construction and operations with theirs as required by the Contract Documents. 
 
§ 6.2.2 If part of the Contractor’s Work depends for proper execution or results upon construction or operations by 
the Owner or a Separate Contractor, the Contractor shall, prior to proceeding with that portion of the Work, 
promptly notify the Architect of apparent discrepancies or defects in the construction or operations by the Owner or 
Separate Contractor that would render it unsuitable for proper execution and results of the Contractor’s Work. 
Failure of the Contractor to notify the Architect of apparent discrepancies or defects prior to proceeding with the 
Work shall constitute an acknowledgment that the Owner’s or Separate Contractor’s completed or partially 
completed construction is fit and proper to receive the Contractor’s Work. The Contractor shall not be responsible 
for discrepancies or defects in the construction or operations by the Owner or Separate Contractor that are not 
apparent. 
 
§ 6.2.3 The Contractor shall reimburse the Owner for costs the Owner incurs that are payable to a Separate 
Contractor because of the Contractor’s delays, improperly timed activities or defective construction. The Owner 
shall be responsible to the Contractor for costs the Contractor incurs because of a Separate Contractor’s delays, 
improperly timed activities, damage to the Work or defective construction. 
 
§ 6.2.4 The Contractor shall promptly remedy damage that the Contractor wrongfully causes to completed or 
partially completed construction or to property of the Owner or Separate Contractor as provided in Section 10.2.5. 
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§ 6.2.5 The Owner and each Separate Contractor shall have the same responsibilities for cutting and patching as are 
described for the Contractor in Section 3.14. 
 
§ 6.3 Owner’s Right to Clean Up 
If a dispute arises among the Contractor, Separate Contractors, and the Owner as to the responsibility under their 
respective contracts for maintaining the premises and surrounding area free from waste materials and rubbish, the 
Owner may clean up and the Architect will allocate the cost among those responsible. 
 
ARTICLE 7   CHANGES IN THE WORK 
§ 7.1 General 
§ 7.1.1 Changes in the Work may be accomplished after execution of the Contract, and without invalidating the 
Contract, by Change Order, Construction Change Directive or order for a minor change in the Work, subject to the 
limitations stated in this Article 7 and elsewhere in the Contract Documents. 
 
§ 7.1.2 A Change Order shall be based upon agreement among the Owner, Contractor, and Architect. A 
Construction Change Directive requires agreement by the Owner and Architect and may or may not be agreed to by 
the Contractor. An order for a minor change in the Work may be issued by the Architect alone. 
 
§ 7.1.3 Changes in the Work shall be performed under applicable provisions of the Contract Documents. The 
Contractor shall proceed promptly with changes in the Work, unless otherwise provided in the Change Order, 
Construction Change Directive, or order for a minor change in the Work. 
 
§ 7.2 Change Orders 
§ 7.2.1 A Change Order is a written instrument prepared by the Architect and signed by the Owner, Contractor, and 
Architect stating their agreement upon all of the following: 

.1 The change in the Work; 

.2 The amount of the adjustment, if any, in the Contract Sum; and 

.3 The extent of the adjustment, if any, in the Contract Time. 
 
§ 7.3 Construction Change Directives 
§ 7.3.1 A Construction Change Directive is a written order prepared by the Architect and signed by the Owner and 
Architect, directing a change in the Work prior to agreement on adjustment, if any, in the Contract Sum or Contract 
Time, or both. The Owner may by Construction Change Directive, without invalidating the Contract, order changes 
in the Work within the general scope of the Contract consisting of additions, deletions, or other revisions, the 
Contract Sum and Contract Time being adjusted accordingly. 
 
§ 7.3.2 A Construction Change Directive shall be used in the absence of total agreement on the terms of a Change 
Order. 
 
§ 7.3.3 If the Construction Change Directive provides for an adjustment to the Contract Sum, the adjustment shall be 
based on one of the following methods: 

.1 Mutual acceptance of a lump sum properly itemized and supported by sufficient substantiating data to 
permit evaluation; 

.2 Unit prices stated in the Contract Documents or subsequently agreed upon; 

.3 Cost to be determined in a manner agreed upon by the parties and a mutually acceptable fixed or 
percentage fee; or 

.4 As provided in Section 7.3.4. 
 
§ 7.3.4 If the Contractor does not respond promptly or disagrees with the method for adjustment in the Contract 
Sum, the Architect shall determine the adjustment on the basis of reasonable expenditures and savings of those 
performing the Work attributable to the change, including, in case of an increase in the Contract Sum, an amount for 
overhead and profit as set forth in the Agreement, or if no such amount is set forth in the Agreement, a reasonable 
amount. In such case, and also under Section 7.3.3.3, the Contractor shall keep and present, in such form as the 
Architect may prescribe, an itemized accounting together with appropriate supporting data. Unless otherwise 
provided in the Contract Documents, costs for the purposes of this Section 7.3.4 shall be limited to the following: 

.1 Costs of labor, including applicable payroll taxes, fringe benefits required by agreement or custom, 
workers’ compensation insurance, and other employee costs approved by the Architect; 
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.2 Costs of materials, supplies, and equipment, including cost of transportation, whether incorporated or 
consumed; 

.3 Rental costs of machinery and equipment, exclusive of hand tools, whether rented from the 
Contractor or others; 

.4 Costs of premiums for all bonds and insurance, permit fees, and sales, use, or similar taxes, directly 
related to the change; and 

.5 Costs of supervision and field office personnel directly attributable to the change. 
 
§ 7.3.5 If the Contractor disagrees with the adjustment in the Contract Time, the Contractor may make a Claim in 
accordance with applicable provisions of Article 15. 
 
§ 7.3.6 Upon receipt of a Construction Change Directive, the Contractor shall promptly proceed with the change in 
the Work involved and advise the Architect of the Contractor’s agreement or disagreement with the method, if any, 
provided in the Construction Change Directive for determining the proposed adjustment in the Contract Sum or 
Contract Time. 
 
§ 7.3.7 A Construction Change Directive signed by the Contractor indicates the Contractor’s agreement therewith, 
including adjustment in Contract Sum and Contract Time or the method for determining them. Such agreement shall 
be effective immediately and shall be recorded as a Change Order. 
 
§ 7.3.8 The amount of credit to be allowed by the Contractor to the Owner for a deletion or change that results in a 
net decrease in the Contract Sum shall be actual net cost as confirmed by the Architect. When both additions and 
credits covering related Work or substitutions are involved in a change, the allowance for overhead and profit shall 
be figured on the basis of net increase, if any, with respect to that change. 
 
§ 7.3.9 Pending final determination of the total cost of a Construction Change Directive to the Owner, the Contractor 
may request payment for Work completed under the Construction Change Directive in Applications for Payment. 
The Architect will make an interim determination for purposes of monthly certification for payment for those costs 
and certify for payment the amount that the Architect determines, in the Architect’s professional judgment, to be 
reasonably justified. The Architect’s interim determination of cost shall adjust the Contract Sum on the same basis 
as a Change Order, subject to the right of either party to disagree and assert a Claim in accordance with Article 15. 
 
§ 7.3.10 When the Owner and Contractor agree with a determination made by the Architect concerning the 
adjustments in the Contract Sum and Contract Time, or otherwise reach agreement upon the adjustments, such 
agreement shall be effective immediately and the Architect will prepare a Change Order. Change Orders may be 
issued for all or any part of a Construction Change Directive. 
 
§ 7.4 Minor Changes in the Work 
The Architect may order minor changes in the Work that are consistent with the intent of the Contract Documents 
and do not involve an adjustment in the Contract Sum or an extension of the Contract Time. The Architect’s order 
for minor changes shall be in writing. If the Contractor believes that the proposed minor change in the Work will 
affect the Contract Sum or Contract Time, the Contractor shall notify the Architect and shall not proceed to 
implement the change in the Work. If the Contractor performs the Work set forth in the Architect’s order for a minor 
change without prior notice to the Architect that such change will affect the Contract Sum or Contract Time, the 
Contractor waives any adjustment to the Contract Sum or extension of the Contract Time. 
 
ARTICLE 8   TIME 
§ 8.1 Definitions 
§ 8.1.1 Unless otherwise provided, Contract Time is the period of time, including authorized adjustments, allotted in 
the Contract Documents for Substantial Completion of the Work. 
 
§ 8.1.2 The date of commencement of the Work is the date established in the Agreement. 
 
§ 8.1.3 The date of Substantial Completion is the date certified by the Architect in accordance with Section 9.8. 
 
§ 8.1.4 The term “day” as used in the Contract Documents shall mean calendar day unless otherwise specifically 
defined. 
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§ 8.2 Progress and Completion 
§ 8.2.1 Time limits stated in the Contract Documents are of the essence of the Contract. By executing the 
Agreement, the Contractor confirms that the Contract Time is a reasonable period for performing the Work. 
 
§ 8.2.2 The Contractor shall not knowingly, except by agreement or instruction of the Owner in writing, commence 
the Work prior to the effective date of insurance required to be furnished by the Contractor and Owner. 
 
§ 8.2.3 The Contractor shall proceed expeditiously with adequate forces and shall achieve Substantial Completion 
within the Contract Time. 
 
§ 8.3 Delays and Extensions of Time 
§ 8.3.1 If the Contractor is delayed at any time in the commencement or progress of the Work by (1) an act or 
neglect of the Owner or Architect, of an employee of either, or of a Separate Contractor; (2) by changes ordered in 
the Work; (3) by labor disputes, fire, unusual delay in deliveries, unavoidable casualties, adverse weather conditions 
documented in accordance with Section 15.1.6.2, or other causes beyond the Contractor’s control; (4) by delay 
authorized by the Owner pending mediation and binding dispute resolution; or (5) by other causes that the 
Contractor asserts, and the Architect determines, justify delay, then the Contract Time shall be extended for such 
reasonable time as the Architect may determine. 
 
§ 8.3.2 Claims relating to time shall be made in accordance with applicable provisions of Article 15. 
 
§ 8.3.3 This Section 8.3 does not preclude recovery of damages for delay by either party under other provisions of 
the Contract Documents. 
 
ARTICLE 9   PAYMENTS AND COMPLETION 
§ 9.1 Contract Sum 
§ 9.1.1 The Contract Sum is stated in the Agreement and, including authorized adjustments, is the total amount 
payable by the Owner to the Contractor for performance of the Work under the Contract Documents. 
 
§ 9.1.2 If unit prices are stated in the Contract Documents or subsequently agreed upon, and if quantities originally 
contemplated are materially changed so that application of such unit prices to the actual quantities causes substantial 
inequity to the Owner or Contractor, the applicable unit prices shall be equitably adjusted. 
 
§ 9.2 Schedule of Values 
Where the Contract is based on a stipulated sum or Guaranteed Maximum Price, the Contractor shall submit a 
schedule of values to the Architect before the first Application for Payment, allocating the entire Contract Sum to 
the various portions of the Work. The schedule of values shall be prepared in the form, and supported by the data to 
substantiate its accuracy, required by the Architect. This schedule, unless objected to by the Architect, shall be used 
as a basis for reviewing the Contractor’s Applications for Payment. Any changes to the schedule of values shall be 
submitted to the Architect and supported by such data to substantiate its accuracy as the Architect may require, and 
unless objected to by the Architect, shall be used as a basis for reviewing the Contractor’s subsequent Applications 
for Payment. 
 
§ 9.3 Applications for Payment 
§ 9.3.1 At least ten days before the date established for each progress payment, the Contractor shall submit to the 
Architect an itemized Application for Payment prepared in accordance with the schedule of values, if required under 
Section 9.2, for completed portions of the Work. The application shall be notarized, if required, and supported by all 
data substantiating the Contractor’s right to payment that the Owner or Architect require, such as copies of 
requisitions, and releases and waivers of liens from Subcontractors and suppliers, and shall reflect retainage if 
provided for in the Contract Documents. 
 
§ 9.3.1.1 As provided in Section 7.3.9, such applications may include requests for payment on account of changes in 
the Work that have been properly authorized by Construction Change Directives, or by interim determinations of the 
Architect, but not yet included in Change Orders. 
 
§ 9.3.1.2 Applications for Payment shall not include requests for payment for portions of the Work for which the 
Contractor does not intend to pay a Subcontractor or supplier, unless such Work has been performed by others 
whom the Contractor intends to pay. 
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§ 9.3.2 Unless otherwise provided in the Contract Documents, payments shall be made on account of materials and 
equipment delivered and suitably stored at the site for subsequent incorporation in the Work. If approved in advance 
by the Owner, payment may similarly be made for materials and equipment suitably stored off the site at a location 
agreed upon in writing. Payment for materials and equipment stored on or off the site shall be conditioned upon 
compliance by the Contractor with procedures satisfactory to the Owner to establish the Owner’s title to such 
materials and equipment or otherwise protect the Owner’s interest, and shall include the costs of applicable 
insurance, storage, and transportation to the site, for such materials and equipment stored off the site. 
 
§ 9.3.3 The Contractor warrants that title to all Work covered by an Application for Payment will pass to the Owner 
no later than the time of payment. The Contractor further warrants that upon submittal of an Application for 
Payment all Work for which Certificates for Payment have been previously issued and payments received from the 
Owner shall, to the best of the Contractor’s knowledge, information, and belief, be free and clear of liens, claims, 
security interests, or encumbrances, in favor of the Contractor, Subcontractors, suppliers, or other persons or entities 
that provided labor, materials, and equipment relating to the Work. 
 
§ 9.4 Certificates for Payment 
§ 9.4.1 The Architect will, within seven days after receipt of the Contractor’s Application for Payment, either (1) 
issue to the Owner a Certificate for Payment in the full amount of the Application for Payment, with a copy to the 
Contractor; or (2) issue to the Owner a Certificate for Payment for such amount as the Architect determines is 
properly due, and notify the Contractor and Owner of the Architect’s reasons for withholding certification in part as 
provided in Section 9.5.1; or (3) withhold certification of the entire Application for Payment, and notify the 
Contractor and Owner of the Architect’s reason for withholding certification in whole as provided in Section 9.5.1. 
 
§ 9.4.2 The issuance of a Certificate for Payment will constitute a representation by the Architect to the Owner, 
based on the Architect’s evaluation of the Work and the data in the Application for Payment, that, to the best of the 
Architect’s knowledge, information, and belief, the Work has progressed to the point indicated, the quality of the 
Work is in accordance with the Contract Documents, and that the Contractor is entitled to payment in the amount 
certified. The foregoing representations are subject to an evaluation of the Work for conformance with the Contract 
Documents upon Substantial Completion, to results of subsequent tests and inspections, to correction of minor 
deviations from the Contract Documents prior to completion, and to specific qualifications expressed by the 
Architect. However, the issuance of a Certificate for Payment will not be a representation that the Architect has (1) 
made exhaustive or continuous on-site inspections to check the quality or quantity of the Work; (2) reviewed 
construction means, methods, techniques, sequences, or procedures; (3) reviewed copies of requisitions received 
from Subcontractors and suppliers and other data requested by the Owner to substantiate the Contractor’s right to 
payment; or (4) made examination to ascertain how or for what purpose the Contractor has used money previously 
paid on account of the Contract Sum. 
 
§ 9.5 Decisions to Withhold Certification 
§ 9.5.1 The Architect may withhold a Certificate for Payment in whole or in part, to the extent reasonably necessary 
to protect the Owner, if in the Architect’s opinion the representations to the Owner required by Section 9.4.2 cannot 
be made. If the Architect is unable to certify payment in the amount of the Application, the Architect will notify the 
Contractor and Owner as provided in Section 9.4.1. If the Contractor and Architect cannot agree on a revised 
amount, the Architect will promptly issue a Certificate for Payment for the amount for which the Architect is able to 
make such representations to the Owner. The Architect may also withhold a Certificate for Payment or, because of 
subsequently discovered evidence, may nullify the whole or a part of a Certificate for Payment previously issued, to 
such extent as may be necessary in the Architect’s opinion to protect the Owner from loss for which the Contractor 
is responsible, including loss resulting from acts and omissions described in Section 3.3.2, because of 

.1 defective Work not remedied; 

.2 third party claims filed or reasonable evidence indicating probable filing of such claims, unless 
security acceptable to the Owner is provided by the Contractor; 

.3 failure of the Contractor to make payments properly to Subcontractors or suppliers for labor, 
materials or equipment; 

.4 reasonable evidence that the Work cannot be completed for the unpaid balance of the Contract Sum; 

.5 damage to the Owner or a Separate Contractor; 

.6 reasonable evidence that the Work will not be completed within the Contract Time, and that the 
unpaid balance would not be adequate to cover actual or liquidated damages for the anticipated delay; 
or 
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.7 repeated failure to carry out the Work in accordance with the Contract Documents.  
 
§ 9.5.2 When either party disputes the Architect’s decision regarding a Certificate for Payment under Section 9.5.1, 
in whole or in part, that party may submit a Claim in accordance with Article 15. 
 
§ 9.5.3 When the reasons for withholding certification are removed, certification will be made for amounts 
previously withheld. 
 
§ 9.5.4 If the Architect withholds certification for payment under Section 9.5.1.3, the Owner may, at its sole option, 
issue joint checks to the Contractor and to any Subcontractor or supplier to whom the Contractor failed to make 
payment for Work properly performed or material or equipment suitably delivered. If the Owner makes payments by 
joint check, the Owner shall notify the Architect and the Contractor shall reflect such payment on its next 
Application for Payment. 
 
§ 9.6 Progress Payments 
§ 9.6.1 After the Architect has issued a Certificate for Payment, the Owner shall make payment in the manner and 
within the time provided in the Contract Documents, and shall so notify the Architect. 
 
§ 9.6.2 The Contractor shall pay each Subcontractor, no later than seven days after receipt of payment from the 
Owner, the amount to which the Subcontractor is entitled, reflecting percentages actually retained from payments to 
the Contractor on account of the Subcontractor’s portion of the Work. The Contractor shall, by appropriate 
agreement with each Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar 
manner. 
 
§ 9.6.3 The Architect will, on request, furnish to a Subcontractor, if practicable, information regarding percentages 
of completion or amounts applied for by the Contractor and action taken thereon by the Architect and Owner on 
account of portions of the Work done by such Subcontractor. 
 
§ 9.6.4 The Owner has the right to request written evidence from the Contractor that the Contractor has properly 
paid Subcontractors and suppliers amounts paid by the Owner to the Contractor for subcontracted Work. If the 
Contractor fails to furnish such evidence within seven days, the Owner shall have the right to contact Subcontractors 
and suppliers to ascertain whether they have been properly paid. Neither the Owner nor Architect shall have an 
obligation to pay, or to see to the payment of money to, a Subcontractor or supplier, except as may otherwise be 
required by law. 
 
§ 9.6.5 The Contractor’s payments to suppliers shall be treated in a manner similar to that provided in Sections 
9.6.2, 9.6.3 and 9.6.4. 
 
§ 9.6.6 A Certificate for Payment, a progress payment, or partial or entire use or occupancy of the Project by the 
Owner shall not constitute acceptance of Work not in accordance with the Contract Documents. 
 
§ 9.6.7 Unless the Contractor provides the Owner with a payment bond in the full penal sum of the Contract Sum, 
payments received by the Contractor for Work properly performed by Subcontractors or provided by suppliers shall 
be held by the Contractor for those Subcontractors or suppliers who performed Work or furnished materials, or both, 
under contract with the Contractor for which payment was made by the Owner. Nothing contained herein shall 
require money to be placed in a separate account and not commingled with money of the Contractor, create any 
fiduciary liability or tort liability on the part of the Contractor for breach of trust, or entitle any person or entity to an 
award of punitive damages against the Contractor for breach of the requirements of this provision. 
 
§ 9.6.8 Provided the Owner has fulfilled its payment obligations under the Contract Documents, the Contractor shall 
defend and indemnify the Owner from all loss, liability, damage or expense, including reasonable attorney’s fees 
and litigation expenses, arising out of any lien claim or other claim for payment by any Subcontractor or supplier of 
any tier. Upon receipt of notice of a lien claim or other claim for payment, the Owner shall notify the Contractor. If 
approved by the applicable court, when required, the Contractor may substitute a surety bond for the property 
against which the lien or other claim for payment has been asserted. 
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§ 9.7 Failure of Payment 
If the Architect does not issue a Certificate for Payment, through no fault of the Contractor, within seven days after 
receipt of the Contractor’s Application for Payment, or if the Owner does not pay the Contractor within seven days 
after the date established in the Contract Documents, the amount certified by the Architect or awarded by binding 
dispute resolution, then the Contractor may, upon seven additional days’ notice to the Owner and Architect, stop the 
Work until payment of the amount owing has been received. The Contract Time shall be extended appropriately and 
the Contract Sum shall be increased by the amount of the Contractor’s reasonable costs of shutdown, delay and start-
up, plus interest as provided for in the Contract Documents. 
 
§ 9.8 Substantial Completion 
§ 9.8.1 Substantial Completion is the stage in the progress of the Work when the Work or designated portion thereof 
is sufficiently complete in accordance with the Contract Documents so that the Owner can occupy or utilize the 
Work for its intended use. 
 
§ 9.8.2 When the Contractor considers that the Work, or a portion thereof which the Owner agrees to accept 
separately, is substantially complete, the Contractor shall prepare and submit to the Architect a comprehensive list of 
items to be completed or corrected prior to final payment. Failure to include an item on such list does not alter the 
responsibility of the Contractor to complete all Work in accordance with the Contract Documents. 
 
§ 9.8.3 Upon receipt of the Contractor’s list, the Architect will make an inspection to determine whether the Work or 
designated portion thereof is substantially complete. If the Architect’s inspection discloses any item, whether or not 
included on the Contractor’s list, which is not sufficiently complete in accordance with the Contract Documents so 
that the Owner can occupy or utilize the Work or designated portion thereof for its intended use, the Contractor 
shall, before issuance of the Certificate of Substantial Completion, complete or correct such item upon notification 
by the Architect. In such case, the Contractor shall then submit a request for another inspection by the Architect to 
determine Substantial Completion. 
 
§ 9.8.4 When the Work or designated portion thereof is substantially complete, the Architect will prepare a 
Certificate of Substantial Completion that shall establish the date of Substantial Completion; establish 
responsibilities of the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and 
insurance; and fix the time within which the Contractor shall finish all items on the list accompanying the 
Certificate. Warranties required by the Contract Documents shall commence on the date of Substantial Completion 
of the Work or designated portion thereof unless otherwise provided in the Certificate of Substantial Completion. 
 
§ 9.8.5 The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for their written 
acceptance of responsibilities assigned to them in the Certificate. Upon such acceptance, and consent of surety if 
any, the Owner shall make payment of retainage applying to the Work or designated portion thereof. Such payment 
shall be adjusted for Work that is incomplete or not in accordance with the requirements of the Contract Documents. 
 
§ 9.9 Partial Occupancy or Use 
§ 9.9.1 The Owner may occupy or use any completed or partially completed portion of the Work at any stage when 
such portion is designated by separate agreement with the Contractor, provided such occupancy or use is consented 
to by the insurer and authorized by public authorities having jurisdiction over the Project. Such partial occupancy or 
use may commence whether or not the portion is substantially complete, provided the Owner and Contractor have 
accepted in writing the responsibilities assigned to each of them for payments, retainage, if any, security, 
maintenance, heat, utilities, damage to the Work and insurance, and have agreed in writing concerning the period for 
correction of the Work and commencement of warranties required by the Contract Documents. When the Contractor 
considers a portion substantially complete, the Contractor shall prepare and submit a list to the Architect as provided 
under Section 9.8.2. Consent of the Contractor to partial occupancy or use shall not be unreasonably withheld. The 
stage of the progress of the Work shall be determined by written agreement between the Owner and Contractor or, if 
no agreement is reached, by decision of the Architect. 
 
§ 9.9.2 Immediately prior to such partial occupancy or use, the Owner, Contractor, and Architect shall jointly 
inspect the area to be occupied or portion of the Work to be used in order to determine and record the condition of 
the Work. 
 
§ 9.9.3 Unless otherwise agreed upon, partial occupancy or use of a portion or portions of the Work shall not 
constitute acceptance of Work not complying with the requirements of the Contract Documents. 
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§ 9.10 Final Completion and Final Payment 
§ 9.10.1 Upon receipt of the Contractor’s notice that the Work is ready for final inspection and acceptance and upon 
receipt of a final Application for Payment, the Architect will promptly make such inspection. When the Architect 
finds the Work acceptable under the Contract Documents and the Contract fully performed, the Architect will 
promptly issue a final Certificate for Payment stating that to the best of the Architect’s knowledge, information and 
belief, and on the basis of the Architect’s on-site visits and inspections, the Work has been completed in accordance 
with the Contract Documents and that the entire balance found to be due the Contractor and noted in the final 
Certificate is due and payable. The Architect’s final Certificate for Payment will constitute a further representation 
that conditions listed in Section 9.10.2 as precedent to the Contractor’s being entitled to final payment have been 
fulfilled. 
 
§ 9.10.2 Neither final payment nor any remaining retained percentage shall become due until the Contractor submits 
to the Architect (1) an affidavit that payrolls, bills for materials and equipment, and other indebtedness connected 
with the Work for which the Owner or the Owner’s property might be responsible or encumbered (less amounts 
withheld by Owner) have been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by the 
Contract Documents to remain in force after final payment is currently in effect, (3) a written statement that the 
Contractor knows of no reason that the insurance will not be renewable to cover the period required by the Contract 
Documents, (4) consent of surety, if any, to final payment, (5) documentation of any special warranties, such as 
manufacturers’ warranties or specific Subcontractor warranties, and (6) if required by the Owner, other data 
establishing payment or satisfaction of obligations, such as receipts and releases and waivers of liens, claims, 
security interests, or encumbrances arising out of the Contract, to the extent and in such form as may be designated 
by the Owner. If a Subcontractor refuses to furnish a release or waiver required by the Owner, the Contractor may 
furnish a bond satisfactory to the Owner to indemnify the Owner against such lien, claim, security interest, or 
encumbrance. If a lien, claim, security interest, or encumbrance remains unsatisfied after payments are made, the 
Contractor shall refund to the Owner all money that the Owner may be compelled to pay in discharging the lien, 
claim, security interest, or encumbrance, including all costs and reasonable attorneys’ fees. 
 
§ 9.10.3 If, after Substantial Completion of the Work, final completion thereof is materially delayed through no fault 
of the Contractor or by issuance of Change Orders affecting final completion, and the Architect so confirms, the 
Owner shall, upon application by the Contractor and certification by the Architect, and without terminating the 
Contract, make payment of the balance due for that portion of the Work fully completed, corrected, and accepted. If 
the remaining balance for Work not fully completed or corrected is less than retainage stipulated in the Contract 
Documents, and if bonds have been furnished, the written consent of the surety to payment of the balance due for 
that portion of the Work fully completed and accepted shall be submitted by the Contractor to the Architect prior to 
certification of such payment. Such payment shall be made under terms and conditions governing final payment, 
except that it shall not constitute a waiver of Claims. 
 
§ 9.10.4 The making of final payment shall constitute a waiver of Claims by the Owner except those arising from 

.1 liens, Claims, security interests, or encumbrances arising out of the Contract and unsettled; 

.2 failure of the Work to comply with the requirements of the Contract Documents;  

.3 terms of special warranties required by the Contract Documents; or 

.4 audits performed by the Owner, if permitted by the Contract Documents, after final payment. 
 
§ 9.10.5 Acceptance of final payment by the Contractor, a Subcontractor, or a supplier, shall constitute a waiver of 
claims by that payee except those previously made in writing and identified by that payee as unsettled at the time of 
final Application for Payment. 
 
ARTICLE 10   PROTECTION OF PERSONS AND PROPERTY 
§ 10.1 Safety Precautions and Programs 
The Contractor shall be responsible for initiating, maintaining, and supervising all safety precautions and programs 
in connection with the performance of the Contract. 
 
§ 10.2 Safety of Persons and Property 
§ 10.2.1 The Contractor shall take reasonable precautions for safety of, and shall provide reasonable protection to 
prevent damage, injury, or loss to 

.1 employees on the Work and other persons who may be affected thereby; 
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.2 the Work and materials and equipment to be incorporated therein, whether in storage on or off the 
site, under care, custody, or control of the Contractor, a Subcontractor, or a Sub-subcontractor; and 

.3 other property at the site or adjacent thereto, such as trees, shrubs, lawns, walks, pavements, 
roadways, structures, and utilities not designated for removal, relocation, or replacement in the course 
of construction. 

 
§ 10.2.2 The Contractor shall comply with, and give notices required by applicable laws, statutes, ordinances, codes, 
rules and regulations, and lawful orders of public authorities, bearing on safety of persons or property or their 
protection from damage, injury, or loss. 
 
§ 10.2.3 The Contractor shall implement, erect, and maintain, as required by existing conditions and performance of 
the Contract, reasonable safeguards for safety and protection, including posting danger signs and other warnings 
against hazards; promulgating safety regulations; and notifying the owners and users of adjacent sites and utilities of 
the safeguards. 
 
§ 10.2.4 When use or storage of explosives or other hazardous materials or equipment, or unusual methods are 
necessary for execution of the Work, the Contractor shall exercise utmost care and carry on such activities under 
supervision of properly qualified personnel. 
 
§ 10.2.5 The Contractor shall promptly remedy damage and loss (other than damage or loss insured under property 
insurance required by the Contract Documents) to property referred to in Sections 10.2.1.2 and 10.2.1.3 caused in 
whole or in part by the Contractor, a Subcontractor, a Sub-subcontractor, or anyone directly or indirectly employed 
by any of them, or by anyone for whose acts they may be liable and for which the Contractor is responsible under 
Sections 10.2.1.2 and 10.2.1.3. The Contractor may make a Claim for the cost to remedy the damage or loss to the 
extent such damage or loss is attributable to acts or omissions of the Owner or Architect or anyone directly or 
indirectly employed by either of them, or by anyone for whose acts either of them may be liable, and not attributable 
to the fault or negligence of the Contractor. The foregoing obligations of the Contractor are in addition to the 
Contractor’s obligations under Section 3.18. 
 
§ 10.2.6 The Contractor shall designate a responsible member of the Contractor’s organization at the site whose duty 
shall be the prevention of accidents. This person shall be the Contractor’s superintendent unless otherwise 
designated by the Contractor in writing to the Owner and Architect. 
 
§ 10.2.7 The Contractor shall not permit any part of the construction or site to be loaded so as to cause damage or 
create an unsafe condition. 
 
§ 10.2.8 Injury or Damage to Person or Property 
If either party suffers injury or damage to person or property because of an act or omission of the other party, or of 
others for whose acts such party is legally responsible, notice of the injury or damage, whether or not insured, shall 
be given to the other party within a reasonable time not exceeding 21 days after discovery. The notice shall provide 
sufficient detail to enable the other party to investigate the matter. 
 
§ 10.3 Hazardous Materials and Substances 
§ 10.3.1 The Contractor is responsible for compliance with any requirements included in the Contract Documents 
regarding hazardous materials or substances. If the Contractor encounters a hazardous material or substance not 
addressed in the Contract Documents and if reasonable precautions will be inadequate to prevent foreseeable bodily 
injury or death to persons resulting from a material or substance, including but not limited to asbestos or 
polychlorinated biphenyl (PCB), encountered on the site by the Contractor, the Contractor shall, upon recognizing 
the condition, immediately stop Work in the affected area and notify the Owner and Architect of the condition. 
 
§ 10.3.2 Upon receipt of the Contractor’s notice, the Owner shall obtain the services of a licensed laboratory to 
verify the presence or absence of the material or substance reported by the Contractor and, in the event such material 
or substance is found to be present, to cause it to be rendered harmless. Unless otherwise required by the Contract 
Documents, the Owner shall furnish in writing to the Contractor and Architect the names and qualifications of 
persons or entities who are to perform tests verifying the presence or absence of the material or substance or who are 
to perform the task of removal or safe containment of the material or substance. The Contractor and the Architect 
will promptly reply to the Owner in writing stating whether or not either has reasonable objection to the persons or 
entities proposed by the Owner. If either the Contractor or Architect has an objection to a person or entity proposed 
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by the Owner, the Owner shall propose another to whom the Contractor and the Architect have no reasonable 
objection. When the material or substance has been rendered harmless, Work in the affected area shall resume upon 
written agreement of the Owner and Contractor. By Change Order, the Contract Time shall be extended 
appropriately and the Contract Sum shall be increased by the amount of the Contractor’s reasonable additional costs 
of shutdown, delay, and start-up. 
 
§ 10.3.3 To the fullest extent permitted by law, the Owner shall indemnify and hold harmless the Contractor, 
Subcontractors, Architect, Architect’s consultants, and agents and employees of any of them from and against 
claims, damages, losses, and expenses, including but not limited to attorneys’ fees, arising out of or resulting from 
performance of the Work in the affected area if in fact the material or substance presents the risk of bodily injury or 
death as described in Section 10.3.1 and has not been rendered harmless, provided that such claim, damage, loss, or 
expense is attributable to bodily injury, sickness, disease or death, or to injury to or destruction of tangible property 
(other than the Work itself), except to the extent that such damage, loss, or expense is due to the fault or negligence 
of the party seeking indemnity. 
 
§ 10.3.4 The Owner shall not be responsible under this Section 10.3 for hazardous materials or substances the 
Contractor brings to the site unless such materials or substances are required by the Contract Documents. The 
Owner shall be responsible for hazardous materials or substances required by the Contract Documents, except to the 
extent of the Contractor’s fault or negligence in the use and handling of such materials or substances. 
 
§ 10.3.5 The Contractor shall reimburse the Owner for the cost and expense the Owner incurs (1) for remediation of 
hazardous materials or substances the Contractor brings to the site and negligently handles, or (2) where the 
Contractor fails to perform its obligations under Section 10.3.1, except to the extent that the cost and expense are 
due to the Owner’s fault or negligence. 
 
§ 10.3.6 If, without negligence on the part of the Contractor, the Contractor is held liable by a government agency 
for the cost of remediation of a hazardous material or substance solely by reason of performing Work as required by 
the Contract Documents, the Owner shall reimburse the Contractor for all cost and expense thereby incurred. 
 
§ 10.4 Emergencies 
In an emergency affecting safety of persons or property, the Contractor shall act, at the Contractor’s discretion, to 
prevent threatened damage, injury, or loss. Additional compensation or extension of time claimed by the Contractor 
on account of an emergency shall be determined as provided in Article 15 and Article 7. 
 
ARTICLE 11   INSURANCE AND BONDS 
§ 11.1 Contractor’s Insurance and Bonds 
§ 11.1.1 The Contractor shall purchase and maintain insurance of the types and limits of liability, containing the 
endorsements, and subject to the terms and conditions, as described in the Agreement or elsewhere in the Contract 
Documents. The Contractor shall purchase and maintain the required insurance from an insurance company or 
insurance companies lawfully authorized to issue insurance in the jurisdiction where the Project is located. The 
Owner, Architect, and Architect’s consultants shall be named as additional insureds under the Contractor’s 
commercial general liability policy or as otherwise described in the Contract Documents. 
 
§ 11.1.2 The Contractor shall provide surety bonds of the types, for such penal sums, and subject to such terms and 
conditions as required by the Contract Documents. The Contractor shall purchase and maintain the required bonds 
from a company or companies lawfully authorized to issue surety bonds in the jurisdiction where the Project is 
located. 
 
§ 11.1.3 Upon the request of any person or entity appearing to be a potential beneficiary of bonds covering payment 
of obligations arising under the Contract, the Contractor shall promptly furnish a copy of the bonds or shall 
authorize a copy to be furnished. 
 
§ 11.1.4 Notice of Cancellation or Expiration of Contractor’s Required Insurance. Within three (3) business days of the 
date the Contractor becomes aware of an impending or actual cancellation or expiration of any insurance required by 
the Contract Documents, the Contractor shall provide notice to the Owner of such impending or actual cancellation 
or expiration. Upon receipt of notice from the Contractor, the Owner shall, unless the lapse in coverage arises from 
an act or omission of the Owner, have the right to stop the Work until the lapse in coverage has been cured by the 
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procurement of replacement coverage by the Contractor. The furnishing of notice by the Contractor shall not relieve 
the Contractor of any contractual obligation to provide any required coverage. 
 
§ 11.2 Owner’s Insurance 
§ 11.2.1 The Owner shall purchase and maintain insurance of the types and limits of liability, containing the 
endorsements, and subject to the terms and conditions, as described in the Agreement or elsewhere in the Contract 
Documents. The Owner shall purchase and maintain the required insurance from an insurance company or insurance 
companies lawfully authorized to issue insurance in the jurisdiction where the Project is located.  
 
§ 11.2.2 Failure to Purchase Required Property Insurance. If the Owner fails to purchase and maintain the required 
property insurance, with all of the coverages and in the amounts described in the Agreement or elsewhere in the 
Contract Documents, the Owner shall inform the Contractor in writing prior to commencement of the Work. Upon 
receipt of notice from the Owner, the Contractor may delay commencement of the Work and may obtain insurance 
that will protect the interests of the Contractor, Subcontractors, and Sub-Subcontractors in the Work. When the 
failure to provide coverage has been cured or resolved, the Contract Sum and Contract Time shall be equitably 
adjusted. In the event the Owner fails to procure coverage, the Owner waives all rights against the Contractor, 
Subcontractors, and Sub-subcontractors to the extent the loss to the Owner would have been covered by the 
insurance to have been procured by the Owner. The cost of the insurance shall be charged to the Owner by a Change 
Order. If the Owner does not provide written notice, and the Contractor is damaged by the failure or neglect of the 
Owner to purchase or maintain the required insurance, the Owner shall reimburse the Contractor for all reasonable 
costs and damages attributable thereto. 
 
§ 11.2.3 Notice of Cancellation or Expiration of Owner’s Required Property Insurance. Within three (3) business days 
of the date the Owner becomes aware of an impending or actual cancellation or expiration of any property insurance 
required by the Contract Documents, the Owner shall provide notice to the Contractor of such impending or actual 
cancellation or expiration. Unless the lapse in coverage arises from an act or omission of the Contractor: (1) the 
Contractor, upon receipt of notice from the Owner, shall have the right to stop the Work until the lapse in coverage 
has been cured by the procurement of replacement coverage by either the Owner or the Contractor; (2) the Contract 
Time and Contract Sum shall be equitably adjusted; and (3) the Owner waives all rights against the Contractor, 
Subcontractors, and Sub-subcontractors to the extent any loss to the Owner would have been covered by the 
insurance had it not expired or been cancelled. If the Contractor purchases replacement coverage, the cost of the 
insurance shall be charged to the Owner by an appropriate Change Order. The furnishing of notice by the Owner 
shall not relieve the Owner of any contractual obligation to provide required insurance. 
 
§ 11.3 Waivers of Subrogation 
§ 11.3.1 The Owner and Contractor waive all rights against (1) each other and any of their subcontractors, sub-
subcontractors, agents, and employees, each of the other; (2) the Architect and Architect’s consultants; and (3) 
Separate Contractors, if any, and any of their subcontractors, sub-subcontractors, agents, and employees, for 
damages caused by fire, or other causes of loss, to the extent those losses are covered by property insurance required 
by the Agreement or other property insurance applicable to the Project, except such rights as they have to proceeds 
of such insurance. The Owner or Contractor, as appropriate, shall require similar written waivers in favor of the 
individuals and entities identified above from the Architect, Architect’s consultants, Separate Contractors, 
subcontractors, and sub-subcontractors. The policies of insurance purchased and maintained by each person or entity 
agreeing to waive claims pursuant to this section 11.3.1 shall not prohibit this waiver of subrogation. This waiver of 
subrogation shall be effective as to a person or entity (1) even though that person or entity would otherwise have a 
duty of indemnification, contractual or otherwise, (2) even though that person or entity did not pay the insurance 
premium directly or indirectly, or (3) whether or not the person or entity had an insurable interest in the damaged 
property. 
 
§ 11.3.2 If during the Project construction period the Owner insures properties, real or personal or both, at or adjacent 
to the site by property insurance under policies separate from those insuring the Project, or if after final payment 
property insurance is to be provided on the completed Project through a policy or policies other than those insuring 
the Project during the construction period, to the extent permissible by such policies, the Owner waives all rights in 
accordance with the terms of Section 11.3.1 for damages caused by fire or other causes of loss covered by this 
separate property insurance. 
 
§ 11.4 Loss of Use, Business Interruption, and Delay in Completion Insurance 
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The Owner, at the Owner’s option, may purchase and maintain insurance that will protect the Owner against loss of 
use of the Owner’s property, or the inability to conduct normal operations, due to fire or other causes of loss. The 
Owner waives all rights of action against the Contractor and Architect for loss of use of the Owner’s property, due to 
fire or other hazards however caused. 
 
§11.5 Adjustment and Settlement of Insured Loss 
§ 11.5.1 A loss insured under the property insurance required by the Agreement shall be adjusted by the Owner as 
fiduciary and made payable to the Owner as fiduciary for the insureds, as their interests may appear, subject to 
requirements of any applicable mortgagee clause and of Section 11.5.2. The Owner shall pay the Architect and 
Contractor their just shares of insurance proceeds received by the Owner, and by appropriate agreements the 
Architect and Contractor shall make payments to their consultants and Subcontractors in similar manner. 
 
§ 11.5.2 Prior to settlement of an insured loss, the Owner shall notify the Contractor of the terms of the proposed 
settlement as well as the proposed allocation of the insurance proceeds. The Contractor shall have 14 days from 
receipt of notice to object to the proposed settlement or allocation of the proceeds. If the Contractor does not object, 
the Owner shall settle the loss and the Contractor shall be bound by the settlement and allocation. Upon receipt, the 
Owner shall deposit the insurance proceeds in a separate account and make the appropriate distributions. Thereafter, 
if no other agreement is made or the Owner does not terminate the Contract for convenience, the Owner and 
Contractor shall execute a Change Order for reconstruction of the damaged or destroyed Work in the amount 
allocated for that purpose. If the Contractor timely objects to either the terms of the proposed settlement or the 
allocation of the proceeds, the Owner may proceed to settle the insured loss, and any dispute between the Owner and 
Contractor arising out of the settlement or allocation of the proceeds shall be resolved pursuant to Article 15. 
Pending resolution of any dispute, the Owner may issue a Construction Change Directive for the reconstruction of 
the damaged or destroyed Work. 
 
ARTICLE 12   UNCOVERING AND CORRECTION OF WORK 
§ 12.1 Uncovering of Work 
§ 12.1.1 If a portion of the Work is covered contrary to the Architect’s request or to requirements specifically 
expressed in the Contract Documents, it must, if requested in writing by the Architect, be uncovered for the 
Architect’s examination and be replaced at the Contractor’s expense without change in the Contract Time. 
 
§ 12.1.2 If a portion of the Work has been covered that the Architect has not specifically requested to examine prior 
to its being covered, the Architect may request to see such Work and it shall be uncovered by the Contractor. If such 
Work is in accordance with the Contract Documents, the Contractor shall be entitled to an equitable adjustment to 
the Contract Sum and Contract Time as may be appropriate. If such Work is not in accordance with the Contract 
Documents, the costs of uncovering the Work, and the cost of correction, shall be at the Contractor’s expense. 
 
§ 12.2 Correction of Work 
§ 12.2.1 Before Substantial Completion 
The Contractor shall promptly correct Work rejected by the Architect or failing to conform to the requirements of 
the Contract Documents, discovered before Substantial Completion and whether or not fabricated, installed or 
completed. Costs of correcting such rejected Work, including additional testing and inspections, the cost of 
uncovering and replacement, and compensation for the Architect’s services and expenses made necessary thereby, 
shall be at the Contractor’s expense. 
 
§ 12.2.2 After Substantial Completion 
§ 12.2.2.1 In addition to the Contractor’s obligations under Section 3.5, if, within one year after the date of 
Substantial Completion of the Work or designated portion thereof or after the date for commencement of warranties 
established under Section 9.9.1, or by terms of any applicable special warranty required by the Contract Documents, 
any of the Work is found to be not in accordance with the requirements of the Contract Documents, the Contractor 
shall correct it promptly after receipt of notice from the Owner to do so, unless the Owner has previously given the 
Contractor a written acceptance of such condition. The Owner shall give such notice promptly after discovery of the 
condition. During the one-year period for correction of Work, if the Owner fails to notify the Contractor and give the 
Contractor an opportunity to make the correction, the Owner waives the rights to require correction by the 
Contractor and to make a claim for breach of warranty. If the Contractor fails to correct nonconforming Work within 
a reasonable time during that period after receipt of notice from the Owner or Architect, the Owner may correct it in 
accordance with Section 2.5. 
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§ 12.2.2.2 The one-year period for correction of Work shall be extended with respect to portions of Work first 
performed after Substantial Completion by the period of time between Substantial Completion and the actual 
completion of that portion of the Work. 
 
§ 12.2.2.3 The one-year period for correction of Work shall not be extended by corrective Work performed by the 
Contractor pursuant to this Section 12.2. 
 
§ 12.2.3 The Contractor shall remove from the site portions of the Work that are not in accordance with the 
requirements of the Contract Documents and are neither corrected by the Contractor nor accepted by the Owner. 
 
§ 12.2.4 The Contractor shall bear the cost of correcting destroyed or damaged construction of the Owner or 
Separate Contractors, whether completed or partially completed, caused by the Contractor’s correction or removal of 
Work that is not in accordance with the requirements of the Contract Documents. 
 
§ 12.2.5 Nothing contained in this Section 12.2 shall be construed to establish a period of limitation with respect to 
other obligations the Contractor has under the Contract Documents. Establishment of the one-year period for 
correction of Work as described in Section 12.2.2 relates only to the specific obligation of the Contractor to correct 
the Work, and has no relationship to the time within which the obligation to comply with the Contract Documents 
may be sought to be enforced, nor to the time within which proceedings may be commenced to establish the 
Contractor’s liability with respect to the Contractor’s obligations other than specifically to correct the Work. 
 
§ 12.3 Acceptance of Nonconforming Work 
If the Owner prefers to accept Work that is not in accordance with the requirements of the Contract Documents, the 
Owner may do so instead of requiring its removal and correction, in which case the Contract Sum will be reduced as 
appropriate and equitable. Such adjustment shall be effected whether or not final payment has been made. 
 
ARTICLE 13   MISCELLANEOUS PROVISIONS 
§ 13.1 Governing Law 
The Contract shall be governed by the law of the place where the Project is located, excluding that jurisdiction’s 
choice of law rules. If the parties have selected arbitration as the method of binding dispute resolution, the Federal 
Arbitration Act shall govern Section 15.4. 
 
§ 13.2 Successors and Assigns 
§ 13.2.1 The Owner and Contractor respectively bind themselves, their partners, successors, assigns, and legal 
representatives to covenants, agreements, and obligations contained in the Contract Documents. Except as provided 
in Section 13.2.2, neither party to the Contract shall assign the Contract as a whole without written consent of the 
other. If either party attempts to make an assignment without such consent, that party shall nevertheless remain 
legally responsible for all obligations under the Contract. 
 
§ 13.2.2 The Owner may, without consent of the Contractor, assign the Contract to a lender providing construction 
financing for the Project, if the lender assumes the Owner’s rights and obligations under the Contract Documents. 
The Contractor shall execute all consents reasonably required to facilitate the assignment. 
 
§ 13.3 Rights and Remedies 
§ 13.3.1 Duties and obligations imposed by the Contract Documents and rights and remedies available thereunder 
shall be in addition to and not a limitation of duties, obligations, rights, and remedies otherwise imposed or available 
by law. 
 
§ 13.3.2 No action or failure to act by the Owner, Architect, or Contractor shall constitute a waiver of a right or duty 
afforded them under the Contract, nor shall such action or failure to act constitute approval of or acquiescence in a 
breach thereunder, except as may be specifically agreed upon in writing. 
 
§ 13.4 Tests and Inspections 
§ 13.4.1 Tests, inspections, and approvals of portions of the Work shall be made as required by the Contract 
Documents and by applicable laws, statutes, ordinances, codes, rules, and regulations or lawful orders of public 
authorities. Unless otherwise provided, the Contractor shall make arrangements for such tests, inspections, and 
approvals with an independent testing laboratory or entity acceptable to the Owner, or with the appropriate public 
authority, and shall bear all related costs of tests, inspections, and approvals. The Contractor shall give the Architect 



AIA Document A201 – 2017. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997, 2007 and 2017. 
All rights reserved. “The American Institute of Architects,” “American Institute of Architects,” “AIA,” the AIA Logo, and “AIA Contract 
Documents” are trademarks of The American Institute of Architects. This draft was produced at 09:58:12 ET on 11/01/2023 under Order 
No.4104246541 which expires on 10/31/2024, is not for resale, is licensed for one-time use only, and may only be used in accordance with 
the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail docinfo@aiacontracts.com. 
User Notes:  (1815500870) 

 
34 

 

timely notice of when and where tests and inspections are to be made so that the Architect may be present for such 
procedures. The Owner shall bear costs of tests, inspections, or approvals that do not become requirements until 
after bids are received or negotiations concluded. The Owner shall directly arrange and pay for tests, inspections, or 
approvals where building codes or applicable laws or regulations so require. 
 
§ 13.4.2 If the Architect, Owner, or public authorities having jurisdiction determine that portions of the Work require 
additional testing, inspection, or approval not included under Section 13.4.1, the Architect will, upon written 
authorization from the Owner, instruct the Contractor to make arrangements for such additional testing, inspection, 
or approval, by an entity acceptable to the Owner, and the Contractor shall give timely notice to the Architect of 
when and where tests and inspections are to be made so that the Architect may be present for such procedures. Such 
costs, except as provided in Section 13.4.3, shall be at the Owner’s expense. 
 
§ 13.4.3 If procedures for testing, inspection, or approval under Sections 13.4.1 and 13.4.2 reveal failure of the 
portions of the Work to comply with requirements established by the Contract Documents, all costs made necessary 
by such failure, including those of repeated procedures and compensation for the Architect’s services and expenses, 
shall be at the Contractor’s expense. 
 
§ 13.4.4 Required certificates of testing, inspection, or approval shall, unless otherwise required by the Contract 
Documents, be secured by the Contractor and promptly delivered to the Architect. 
 
§ 13.4.5 If the Architect is to observe tests, inspections, or approvals required by the Contract Documents, the 
Architect will do so promptly and, where practicable, at the normal place of testing. 
 
§ 13.4.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid 
unreasonable delay in the Work. 
 
§ 13.5 Interest 
Payments due and unpaid under the Contract Documents shall bear interest from the date payment is due at the rate 
the parties 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. 
 
ARTICLE 14   TERMINATION OR SUSPENSION OF THE CONTRACT 
§ 14.1 Termination by the Contractor 
§ 14.1.1 The Contractor may terminate the Contract if the Work is stopped for a period of 30 consecutive days 
through no act or fault of the Contractor, a Subcontractor, a Sub-subcontractor, their agents or employees, or any 
other persons or entities performing portions of the Work, for any of the following reasons: 

.1 Issuance of an order of a court or other public authority having jurisdiction that requires all Work to 
be stopped; 

.2 An act of government, such as a declaration of national emergency, that requires all Work to be 
stopped; 

.3 Because the Architect has not issued a Certificate for Payment and has not notified the Contractor of 
the reason for withholding certification as provided in Section 9.4.1, or because the Owner has not 
made payment on a Certificate for Payment within the time stated in the Contract Documents; or 

.4 The Owner has failed to furnish to the Contractor reasonable evidence as required by Section 2.2. 
 
§ 14.1.2 The Contractor may terminate the Contract if, through no act or fault of the Contractor, a Subcontractor, a 
Sub-subcontractor, their agents or employees, or any other persons or entities performing portions of the Work, 
repeated suspensions, delays, or interruptions of the entire Work by the Owner as described in Section 14.3, 
constitute in the aggregate more than 100 percent of the total number of days scheduled for completion, or 120 days 
in any 365-day period, whichever is less. 
 
§ 14.1.3 If one of the reasons described in Section 14.1.1 or 14.1.2 exists, the Contractor may, upon seven days’ 
notice to the Owner and Architect, terminate the Contract and recover from the Owner payment for Work executed, 
as well as reasonable overhead and profit on Work not executed, and costs incurred by reason of such termination.  
 
§ 14.1.4 If the Work is stopped for a period of 60 consecutive days through no act or fault of the Contractor, a 
Subcontractor, a Sub-subcontractor, or their agents or employees or any other persons or entities performing 
portions of the Work because the Owner has repeatedly failed to fulfill the Owner’s obligations under the Contract 
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Documents with respect to matters important to the progress of the Work, the Contractor may, upon seven additional 
days’ notice to the Owner and the Architect, terminate the Contract and recover from the Owner as provided in 
Section 14.1.3. 
 
§ 14.2 Termination by the Owner for Cause 
§ 14.2.1 The Owner may terminate the Contract if the Contractor 

.1 repeatedly refuses or fails to supply enough properly skilled workers or proper materials; 

.2 fails to make payment to Subcontractors or suppliers in accordance with the respective agreements 
between the Contractor and the Subcontractors or suppliers; 

.3 repeatedly disregards applicable laws, statutes, ordinances, codes, rules and regulations, or lawful 
orders of a public authority; or 

.4 otherwise is guilty of substantial breach of a provision of the Contract Documents. 
 
§ 14.2.2 When any of the reasons described in Section 14.2.1 exist, and upon certification by the Architect that 
sufficient cause exists to justify such action, the Owner may, without prejudice to any other rights or remedies of the 
Owner and after giving the Contractor and the Contractor’s surety, if any, seven days’ notice, terminate employment 
of the Contractor and may, subject to any prior rights of the surety: 

.1 Exclude the Contractor from the site and take possession of all materials, equipment, tools, and 
construction equipment and machinery thereon owned by the Contractor; 

.2 Accept assignment of subcontracts pursuant to Section 5.4; and 

.3 Finish the Work by whatever reasonable method the Owner may deem expedient. Upon written 
request of the Contractor, the Owner shall furnish to the Contractor a detailed accounting of the costs 
incurred by the Owner in finishing the Work. 

 
§ 14.2.3 When the Owner terminates the Contract for one of the reasons stated in Section 14.2.1, the Contractor shall 
not be entitled to receive further payment until the Work is finished. 
 
§ 14.2.4 If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, including compensation for 
the Architect’s services and expenses made necessary thereby, and other damages incurred by the Owner and not 
expressly waived, such excess shall be paid to the Contractor. If such costs and damages exceed the unpaid balance, 
the Contractor shall pay the difference to the Owner. The amount to be paid to the Contractor or Owner, as the case 
may be, shall be certified by the Initial Decision Maker, upon application, and this obligation for payment shall 
survive termination of the Contract. 
 
§ 14.3 Suspension by the Owner for Convenience 
§ 14.3.1 The Owner may, without cause, order the Contractor in writing to suspend, delay or interrupt the Work, in 
whole or in part for such period of time as the Owner may determine. 
 
§ 14.3.2 The Contract Sum and Contract Time shall be adjusted for increases in the cost and time caused by 
suspension, delay, or interruption under Section 14.3.1. Adjustment of the Contract Sum shall include profit. No 
adjustment shall be made to the extent 

.1 that performance is, was, or would have been, so suspended, delayed, or interrupted, by another cause 
for which the Contractor is responsible; or 

.2 that an equitable adjustment is made or denied under another provision of the Contract. 
 
§ 14.4 Termination by the Owner for Convenience 
§ 14.4.1 The Owner may, at any time, terminate the Contract for the Owner’s convenience and without cause. 
 
§ 14.4.2 Upon receipt of notice from the Owner of such termination for the Owner’s convenience, the Contractor 
shall 

.1 cease operations as directed by the Owner in the notice; 

.2 take actions necessary, or that the Owner may direct, for the protection and preservation of the Work; 
and 

.3 except for Work directed to be performed prior to the effective date of termination stated in the 
notice, terminate all existing subcontracts and purchase orders and enter into no further subcontracts 
and purchase orders. 

 
§ 14.4.3 In case of such termination for the Owner’s convenience, the Owner shall pay the Contractor for Work 
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properly executed; costs incurred by reason of the termination, including costs attributable to termination of 
Subcontracts; and the termination fee, if any, set forth in the Agreement. 
 
ARTICLE 15   CLAIMS AND DISPUTES 
§ 15.1 Claims  
§ 15.1.1 Definition 
A Claim is a demand or assertion by one of the parties seeking, as a matter of right, payment of money, a change in 
the Contract Time, or other relief with respect to the terms of the Contract. The term “Claim” also includes other 
disputes and matters in question between the Owner and Contractor arising out of or relating to the Contract. The 
responsibility to substantiate Claims shall rest with the party making the Claim. This Section 15.1.1 does not require 
the Owner to file a Claim in order to impose liquidated damages in accordance with the Contract Documents. 
 
§ 15.1.2 Time Limits on Claims 
The Owner and Contractor shall commence all Claims and causes of action against the other and arising out of or 
related to the Contract, whether in contract, tort, breach of warranty or otherwise, in accordance with the 
requirements of the binding dispute resolution method selected in the Agreement and within the period specified by 
applicable law, but in any case not more than 10 years after the date of Substantial Completion of the Work. The 
Owner and Contractor waive all Claims and causes of action not commenced in accordance with this Section 15.1.2. 
 
§ 15.1.3 Notice of Claims 
§ 15.1.3.1 Claims by either the Owner or Contractor, where the condition giving rise to the Claim is first discovered 
prior to expiration of the period for correction of the Work set forth in Section 12.2.2, shall be initiated by notice to 
the other party and to the Initial Decision Maker with a copy sent to the Architect, if the Architect is not serving as 
the Initial Decision Maker. Claims by either party under this Section 15.1.3.1 shall be initiated within 21 days after 
occurrence of the event giving rise to such Claim or within 21 days after the claimant first recognizes the condition 
giving rise to the Claim, whichever is later. 
 
§ 15.1.3.2 Claims by either the Owner or Contractor, where the condition giving rise to the Claim is first discovered 
after expiration of the period for correction of the Work set forth in Section 12.2.2, shall be initiated by notice to the 
other party. In such event, no decision by the Initial Decision Maker is required. 
 
§ 15.1.4 Continuing Contract Performance 
§ 15.1.4.1 Pending final resolution of a Claim, except as otherwise agreed in writing or as provided in Section 9.7 
and Article 14, the Contractor shall proceed diligently with performance of the Contract and the Owner shall 
continue to make payments in accordance with the Contract Documents.  
 
§ 15.1.4.2 The Contract Sum and Contract Time shall be adjusted in accordance with the Initial Decision Maker’s 
decision, subject to the right of either party to proceed in accordance with this Article 15. The Architect will issue 
Certificates for Payment in accordance with the decision of the Initial Decision Maker. 
 
§ 15.1.5 Claims for Additional Cost 
If the Contractor wishes to make a Claim for an increase in the Contract Sum, notice as provided in Section 15.1.3 
shall be given before proceeding to execute the portion of the Work that is the subject of the Claim. Prior notice is 
not required for Claims relating to an emergency endangering life or property arising under Section 10.4. 
 
§ 15.1.6 Claims for Additional Time 
§ 15.1.6.1 If the Contractor wishes to make a Claim for an increase in the Contract Time, notice as provided in 
Section 15.1.3 shall be given. The Contractor’s Claim shall include an estimate of cost and of probable effect of 
delay on progress of the Work. In the case of a continuing delay, only one Claim is necessary. 
 
§ 15.1.6.2 If adverse weather conditions are the basis for a Claim for additional time, such Claim shall be 
documented by data substantiating that weather conditions were abnormal for the period of time, could not have 
been reasonably anticipated, and had an adverse effect on the scheduled construction. 
 
§ 15.1.7 Waiver of Claims for Consequential Damages 
The Contractor and Owner waive Claims against each other for consequential damages arising out of or relating to 
this Contract. This mutual waiver includes 
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.1 damages incurred by the Owner for rental expenses, for losses of use, income, profit, financing, 
business and reputation, and for loss of management or employee productivity or of the services of 
such persons; and 

.2 damages incurred by the Contractor for principal office expenses including the compensation of 
personnel stationed there, for losses of financing, business and reputation, and for loss of profit, 
except anticipated profit arising directly from the Work. 

 
This mutual waiver is applicable, without limitation, to all consequential damages due to either party’s termination 
in accordance with Article 14. Nothing contained in this Section 15.1.7 shall be deemed to preclude assessment of 
liquidated damages, when applicable, in accordance with the requirements of the Contract Documents. 
 
§ 15.2 Initial Decision 
§ 15.2.1 Claims, excluding those where the condition giving rise to the Claim is first discovered after expiration of 
the period for correction of the Work set forth in Section 12.2.2 or arising under Sections 10.3, 10.4, and 11.5, shall 
be referred to the Initial Decision Maker for initial decision. The Architect will serve as the Initial Decision Maker, 
unless otherwise indicated in the Agreement. Except for those Claims excluded by this Section 15.2.1, an initial 
decision shall be required as a condition precedent to mediation of any Claim. If an initial decision has not been 
rendered within 30 days after the Claim has been referred to the Initial Decision Maker, the party asserting the 
Claim may demand mediation and binding dispute resolution without a decision having been rendered. Unless the 
Initial Decision Maker and all affected parties agree, the Initial Decision Maker will not decide disputes between the 
Contractor and persons or entities other than the Owner. 
 
§ 15.2.2 The Initial Decision Maker will review Claims and within ten days of the receipt of a Claim take one or 
more of the following actions: (1) request additional supporting data from the claimant or a response with supporting 
data from the other party, (2) reject the Claim in whole or in part, (3) approve the Claim, (4) suggest a compromise, 
or (5) advise the parties that the Initial Decision Maker is unable to resolve the Claim if the Initial Decision Maker 
lacks sufficient information to evaluate the merits of the Claim or if the Initial Decision Maker concludes that, in the 
Initial Decision Maker’s sole discretion, it would be inappropriate for the Initial Decision Maker to resolve the 
Claim. 
 
§ 15.2.3 In evaluating Claims, the Initial Decision Maker may, but shall not be obligated to, consult with or seek 
information from either party or from persons with special knowledge or expertise who may assist the Initial 
Decision Maker in rendering a decision. The Initial Decision Maker may request the Owner to authorize retention of 
such persons at the Owner’s expense. 
 
§ 15.2.4 If the Initial Decision Maker requests a party to provide a response to a Claim or to furnish additional 
supporting data, such party shall respond, within ten days after receipt of the request, and shall either (1) provide a 
response on the requested supporting data, (2) advise the Initial Decision Maker when the response or supporting 
data will be furnished, or (3) advise the Initial Decision Maker that no supporting data will be furnished. Upon 
receipt of the response or supporting data, if any, the Initial Decision Maker will either reject or approve the Claim 
in whole or in part. 
 
§ 15.2.5 The Initial Decision Maker will render an initial decision approving or rejecting the Claim, or indicating 
that the Initial Decision Maker is unable to resolve the Claim. This initial decision shall (1) be in writing; (2) state 
the reasons therefor; and (3) notify the parties and the Architect, if the Architect is not serving as the Initial Decision 
Maker, of any change in the Contract Sum or Contract Time or both. The initial decision shall be final and binding 
on the parties but subject to mediation and, if the parties fail to resolve their dispute through mediation, to binding 
dispute resolution. 
 
§ 15.2.6 Either party may file for mediation of an initial decision at any time, subject to the terms of 
Section 15.2.6.1. 
 
§ 15.2.6.1 Either party may, within 30 days from the date of receipt of an initial decision, demand in writing that the 
other party file for mediation. If such a demand is made and the party receiving the demand fails to file for 
mediation within 30 days after receipt thereof, then both parties waive their rights to mediate or pursue binding 
dispute resolution proceedings with respect to the initial decision. 
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§ 15.2.7 In the event of a Claim against the Contractor, the Owner may, but is not obligated to, notify the surety, if 
any, of the nature and amount of the Claim. If the Claim relates to a possibility of a Contractor’s default, the Owner 
may, but is not obligated to, notify the surety and request the surety’s assistance in resolving the controversy. 
 
§ 15.2.8 If a Claim relates to or is the subject of a mechanic’s lien, the party asserting such Claim may proceed in 
accordance with applicable law to comply with the lien notice or filing deadlines. 
 
§ 15.3 Mediation 
§ 15.3.1 Claims, disputes, or other matters in controversy arising out of or related to the Contract, except those 
waived as provided for in Sections 9.10.4, 9.10.5, and 15.1.7, shall be subject to mediation as a condition precedent 
to binding dispute resolution. 
 
§ 15.3.2 The parties shall endeavor to resolve their Claims by mediation which, unless the parties mutually agree 
otherwise, shall be administered by the American Arbitration Association in accordance with its Construction 
Industry Mediation Procedures in effect on the date of the Agreement. A request for mediation shall be made in 
writing, delivered to the other party to the Contract, and filed with the person or entity administering the mediation. 
The request may be made concurrently with the filing of binding dispute resolution proceedings but, in such event, 
mediation shall proceed in advance of binding dispute resolution proceedings, which shall be stayed pending 
mediation for a period of 60 days from the date of filing, unless stayed for a longer period by agreement of the 
parties or court order. If an arbitration is stayed pursuant to this Section 15.3.2, the parties may nonetheless proceed 
to the selection of the arbitrator(s) and agree upon a schedule for later proceedings. 
 
§ 15.3.3 Either party may, within 30 days from the date that mediation has been concluded without resolution of the 
dispute or 60 days after mediation has been demanded without resolution of the dispute, demand in writing that the 
other party file for binding dispute resolution.  If such a demand is made and the party receiving the demand fails to 
file for binding dispute resolution within 60 days after receipt thereof, then both parties waive their rights to binding 
dispute resolution proceedings with respect to the initial decision. 
 
§ 15.3.4 The parties shall share the mediator’s fee and any filing fees equally. The mediation shall be held in the 
place where the Project is located, unless another location is mutually agreed upon. Agreements reached in 
mediation shall be enforceable as settlement agreements in any court having jurisdiction thereof. 
 
§ 15.4 Arbitration 
§ 15.4.1 If the parties have selected arbitration as the method for binding dispute resolution in the Agreement, any 
Claim subject to, but not resolved by, mediation shall be subject to arbitration which, unless the parties mutually 
agree otherwise, shall be administered by the American Arbitration Association in accordance with its Construction 
Industry Arbitration Rules in effect on the date of the Agreement. The Arbitration shall be conducted in the place 
where the Project is located, unless another location is mutually agreed upon. A demand for arbitration shall be 
made in writing, delivered to the other party to the Contract, and filed with the person or entity administering the 
arbitration. The party filing a notice of demand for arbitration must assert in the demand all Claims then known to 
that party on which arbitration is permitted to be demanded. 
 
§ 15.4.1.1 A demand for arbitration shall be made no earlier than concurrently with the filing of a request for 
mediation, but in no event shall it be made after the date when the institution of legal or equitable proceedings based 
on the Claim would be barred by the applicable statute of limitations. For statute of limitations purposes, receipt of a 
written demand for arbitration by the person or entity administering the arbitration shall constitute the institution of 
legal or equitable proceedings based on the Claim. 
 
§ 15.4.2 The award rendered by the arbitrator or arbitrators shall be final, and judgment may be entered upon it in 
accordance with applicable law in any court having jurisdiction thereof. 
 
§ 15.4.3 The foregoing agreement to arbitrate and other agreements to arbitrate with an additional person or entity 
duly consented to by parties to the Agreement, shall be specifically enforceable under applicable law in any court 
having jurisdiction thereof. 
 
§ 15.4.4 Consolidation or Joinder  
§ 15.4.4.1 Subject to the rules of the American Arbitration Association or other applicable arbitration rules, either 
party may consolidate an arbitration conducted under this Agreement with any other arbitration to which it is a party 
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provided that (1) the arbitration agreement governing the other arbitration permits consolidation, (2) the arbitrations 
to be consolidated substantially involve common questions of law or fact, and (3) the arbitrations employ materially 
similar procedural rules and methods for selecting arbitrator(s). 
 
§ 15.4.4.2 Subject to the rules of the American Arbitration Association or other applicable arbitration rules, either 
party may include by joinder persons or entities substantially involved in a common question of law or fact whose 
presence is required if complete relief is to be accorded in arbitration, provided that the party sought to be joined 
consents in writing to such joinder. Consent to arbitration involving an additional person or entity shall not 
constitute consent to arbitration of any claim, dispute or other matter in question not described in the written 
consent. 
 
§ 15.4.4.3 The Owner and Contractor grant to any person or entity made a party to an arbitration conducted under 
this Section 15.4, whether by joinder or consolidation, the same rights of joinder and consolidation as those of the 
Owner and Contractor under this Agreement. 
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GENERAL CONDITIONS 

The Work of this Contract shall be subject to the American Institute of Architects Document A201, 
"General Conditions of the Contract for Construction", herein referred to as the General Conditions. 

SUPPLEMENTARY CONDITIONS 

The supplementary Conditions contain changes and additions to the General Conditions.  Where any part 
of the General Conditions is modified or voided by the Supplementary Conditions, the remaining 
unaltered provisions shall remain in effect. 

 ARTICLE 1 Make the following changes: 

  1.2.3 Add the following: When applied to materials and equipment required for the Work, the 
words "furnish", "install" and "provide" shall mean the following: 

   .1 The word "provide" shall mean to furnish, pay for, deliver, install, adjust, clean, and 
otherwise make materials and equipment fit and ready for their intended use. 

   .2 The word "furnish" shall mean to secure, pay for, deliver to site, unload, and 
uncrate materials and equipment. 

   .3 The word "install" shall mean to place in position, incorporate in the work, adjust, 
clean, make fit and ready for use and perform all services except those included 
under the term "furnish". 

   .4 The phrase "furnish and install" shall be equivalent to the word "provide".  Each 
shall be interpreted to mean "the Contractor shall furnish all labor, material and 
equipment and install....". 

   .5 “As required" shall mean as required to produce a fully completed project or result 
to the satisfaction of the Architect. 

   .6 Where discrepancies or conflicts occur: 

    .1 Amendments and Addenda shall take precedence over the Specifications. 
    .2 The Specifications shall take precedence over the Drawings. 
    .3 Stated dimensions shall take precedence over scaled dimensions. 
    .4 Large-scale detail drawings shall take precedence over small-scale 

drawings. 
    .5 Schedules shall take precedence over other data on the drawings. 

   .7 In case of a difference between Drawings or Specifications or within either 
document itself in describing the Work, the better quality, greater quantity, or 
costlier work will be assumed to be and shall be included in the Contract price.  
The Contractor shall not proceed with such work until the Architect has been 
contacted for clarification and proper direction. 

   .8 Instructions or specifications of a particular manufacturer as referred to herein shall 
be binding as a part of this Specification.  Obtain such written instructions and 
maintain on the job with the Specification. 

   .9 Schedules of materials in various sections of the Specifications are furnished to 
assist the Contractor. Contractor shall verify the schedules with the Drawings and 
shall provide any additional materials indicated on the Drawings but not included in 
the schedules.  The greater quantity or highest quality will govern. 
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  Add the following: 

  1.2.4 All work shown or referred to in the Contract Documents shall be included in the Contract 
excepting those items which are specifically noted as being "provided under another 
contract" or "provided by the Owner", or "not in contract (NIC)". 

  1.2.5 Parties to the Contract shall not take advantage of obvious error or apparent discrepancy 
in Contract Documents.  Notice of discovered error or discrepancy shall immediately be 
given in writing to the Architect to make such corrections and interpretations as he may 
deem necessary for completion of the work in a satisfactory and acceptable manner. 

 ARTICLE 2 Make the following changes: 

  2.3.6 Revise to read as follows: “Contractor shall be furnished up to three (3) sets of Contract 
Drawings and Specifications, and two (2) copies of each drawing which is issued after the 
date of the Contract. The Contractor shall pay costs of reproduction for any additional 
copies of Drawings or Specifications he requires.” 

 ARTICLE 3 Make the following changes: 

  Add the following: 

  3.4.4 Should the Contractor wish to substitute another product or method for products or 
methods specified or shown in the Contract Documents, whether specified or shown in 
Contract Documents, whether or not such phrases as "equal to" or "based on" are used, 
he shall apply in writing for approval. He shall enclose such data as Architect requires to 
evaluate products.  The Architect's decision shall be final.  Contractor is responsible for 
space requirements of substitutions, he shall execute necessary changes in adjacent and 
relocated situations, he shall execute necessary changes in adjacent and relocated work 
which are due to such substitutions, without additional cost and he shall be responsible 
for delays required for evaluation of proposed substitutions. 

  3.5.3 Project Warranty: Unless otherwise specified, Contractor shall warrant (guaranty) all work 
against defects resulting from the use of material, workmanship or equipment which is 
inferior, defective, or not in accordance with the terms of the Contract.  This warranty, 
unless stated otherwise in a given section of the Specifications, shall be for a period of 
one (1) year from the date of issuance of the Certificate of Substantial Completion for the 
Project. 

  3.5.4 Specified Product Warranty: Issued by a manufacturer or fabricator for compliance with 
requirements of the Contract Documents.  Refer to sections of Specifications for 
requirements of specified warranties. 

  3.5.5 Coincidental Product Warranty: Available on a product incorporated into the work, by 
virtue of manufacturer's publication of warranty without regard for application 
requirement, a non-specified warranty.  Contractor shall identify such warranties as they 
apply. 

  3.5.6 Warranty Obligations 

   .1 Contractor shall restore or remove-and-replace warranted work to its originally 
specified condition, at such time during warranty as it does not comply with or fulfill 
terms of warranty. 
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   .2 Contractor shall restore or remove-and-replace other work which has been 
damaged by failure of warranted work, or which must be removed and replaced to 
gain access to warranted work. 

   .3 Cost of restoration or removal-and-replacement is Contractor's obligation, without 
regard to whether Owner has already benefited from use of failing work. 

   .4 Except as otherwise indicated or required by governing regulations, warranties do 
not cover consequential damage to property other than the Work of the Contract. 

   .5 Upon restoration or removal-and-replacement of warranted work which has failed, 
Contractor shall reinstate the warranty by issuing newly executed form, for at least 
the remaining period of time of the original warranty, but for not less than half of 
the original warranty period. 

   .6 Warranties and warranty periods shall not diminish implied warranties, and shall 
not deprive Owner of actions, rights, and remedies otherwise available if the 
Contractor fails to fulfill the requirements of the Contract Documents. 

   .7 Owner reserves the right to reject coincidental product warranties which conflict 
with or are less than the requirements of the Contract Documents. 

  3.5.7 Contractor shall furnish fully executed warranties to Owner in accordance with the 
General Conditions and Section 017700. 

 3.6 Add the following: No amount shall be included in the bid for State Sales Tax or for Federal 
Excise Tax on materials or supplies purchased for this project.  The Owner will supply tax 
exempt number. 

  3.7.1 Add the following: The Contractor shall pay costs charged by utility companies for 
service connections, inspections and tests, and related utility company fees normally 
assessed as part of the construction process. 

 ARTICLE 4 Make the following changes: 

  4.2.13 Add to the first sentence, after "...relating to aesthetic effect..." 

  "and except for claims which have been waived by making or acceptance of final 
payment as provided by Subparagraphs 9.10.3 and 9.10.4,"  

 Add the following: 

 4.3 The provisions of Article 15 notwithstanding, the Contractor expressly agrees to joinder in 
arbitration proceedings between Owner/Architect upon specific written request of the Owner.  
This agreement shall be valid with the Architect's acceptance of an equal provision in their 
respective contracts. 

ARTICLE 6 Add the following: 

 6.3.1 In a dispute between the Owner and the Contractor concerning rubbish and orderliness 
on the site, the Owner may have the rubbish removed and charge the cost to the 
Contractor. Upon written notification from the Architect that the project requires cleaning, 
the Contractor shall within 24 hours remove all rubbish and hazards from the project and 
shall arrange his material and equipment in an orderly manner on the site. If this cleaning 
is not completed within 24 hours, the Owner may engage labor to clean up the projects to 
his satisfaction and deduct the costs from any monies due the Contractor. 
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 ARTICLE 7 Add the following: 

  7.2.2 The Contractor's proposal for changes in the Work shall be itemized completely and in 
detail and shall include material costs and quantities, labor wages, time, insurance, 
pensions, and equipment rental other than small tools, and the number of additional 
calendar days, if any, which are required to complete the Work. 

   Where unit prices have been established, the proposal shall state the quantity involved 
and the applicable unit price. 

 7.5 Allowance for Overhead and Profit 

  7.5.1 The allowance for overhead and profit is compensation for administration, 
superintendence, materials for temporary structures, additional premiums on bonds and 
the use of small tools. 

  7.5.2 For additions, deletions or other changes in the Work ordered under method 7.3.3.3, the 
Contractor may apply an allowance of up to fifteen percent (15%) for profit and overhead 
to the net cost of the work actually performed by him. 

  7.5.3 Work to be performed by a subcontractor may include an allowance for the 
subcontractor's overhead and profit not to exceed fifteen percent (15%) of the net cost.  
The Contractor is permitted up to a ten percent (10%) allowance to be applied against 
the net cost to a subcontractor.  In no case shall the total allowance exceed twenty-five 
percent (25%) of the net cost of work performed by the subcontractor. 

  7.5.4 The Contractor's allowance of up to ten percent (10%) on changes involving more than 
one (1) subcontractor shall be applied only to the combined net of cost additions and 
deductions of all subcontractors. 

  7.5.5 There shall be no allowance for overhead and profit for the Contractor or any 
subcontractor on changes resulting in a net deduction. 

  7.5.6 The provisions of this Article shall apply only to subcontractors as defined in Article 5.  
Allowance for overhead and profit will be accepted only for those who are direct 
subcontractors. 

 ARTICLE 8 Add the following: 

  8.3.4 No extension of time will be allowed for adverse weather conditions unless the number of 
days of inclement weather is substantially greater or conditions substantially more severe 
than the average for the calendar period as recorded by a recognized weather 
observation agency. 

 ARTICLE 9 Make the following changes: 

  9.3.1 Revise “ten days” to read “fifteen (15) days”. 

  Add the following: 

   9.3.1.3 During progress of the Work, the Owner will pay Contractor ninety-five 
percent (95%) of the total amount of each monthly payment due.  The remaining 
five percent (5%) will be retained by the Owner until the Project is substantially 
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completed.  There will be no further reduction considered until final acceptance of 
the Project in accordance with the Contract Documents. 

  9.3.2 Add the following: If the Contractor does not submit evidence of payment to vendor for 
material and equipment stored, the Architect will recommend deduction of the amount 
previously allowed for the items stored from the current or subsequent Application for 
Payment. 

  Add the following: 

   9.3.2.1 Contractor may include in Application for Payment the delivered cost of 
equipment and non-perishable materials delivered and stored at the site but not 
incorporated in the work, under the following conditions: 

    .1 Items to be protected from fire, theft, vandalism, weather, and other 
damage. 

    .2 Storage procedures and areas to be approved. 
    .3 Items to be available at all times for inspection by the Owner and Architect. 

  9.3.4 Contractor shall furnish with Application for Payment an invoice establishing value of 
material and equipment stored at the site along with a statement of amount to be paid the 
vendor. 

   .1 Such stored items are subject to inspection by Architect before payment is 
recommended. 

   .2 Contractor shall furnish Owner with Certificate of Insurance in accordance with 
Contract Documents for the full value of the items stored at the site. 

   9.6.2.1 Contractor shall furnish Architect with satisfactory evidence of payment to 
vendors supplying material and equipment for approved storage. This shall be 
done within thirty (30) days after the date of progress payment. Satisfactory 
evidence of payment shall be one (1) of the following: 

    .1 Contractor's canceled check in correct amount with identification of invoices 
paid. 

    .2 A letter or telegram from vendor with authorized signature stating amounts 
and invoices paid. 

    .3 A receipted invoice. 

   9.6.7.1 Payment for material and equipment delivered and stored shall not relieve 
Contractor of responsibility for furnishing equipment and material required for the 
work in the same manner as if such payment were not made. 

 9.10.6 A prerequisite to final payment shall be that the Contractor furnish proof that he has 
completed all specification requirements covering the following item as applicable:  

Warranties. 

 ARTICLE 10 Add the following: 

   10.3.4.1 The Contractor shall not bring hazardous materials onto the site nor use in 
the Work without compliance with the following conditions. 

   .2 The Contractor shall be solely responsible for the handling, storage, and use of 
explosive or other hazardous materials when their use is permitted.  For such use, 
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the Contractor shall obtain necessary permits from regulating agencies and submit 
copies of permits to the Architect for review before proceeding with use. 

   .3 Contractor shall obtain insurance for use of hazardous material and furnish 
certificates of insurance in keeping with Conditions of the Contract. 

 ARTICLE 11 Make the following changes: 

 11.1.1 Revise “authorized to do business in the jurisdiction in which the Project is located” to 
read “licensed to do business in Connecticut”. 

 11.1.2 Revise “authorized to do business in the jurisdiction in which the Project is located” to 
read “licensed to do business in Connecticut”. 

 11.2.2 Revise “prior to commencement of the Work” to read “within ten (10) days of Notice of 
Award”. 

 Add the following: 

 11.6 Miscellaneous Insurance Requirements 

  11.6.1 The Contractor shall not begin work until he has obtained all insurance as required, nor 
shall any subcontractor be permitted to commence work until he has obtained all 
insurance as required under the same provisions. Insurance shall be maintained 
throughout the life of the Contract. 

  11.6.2 It shall be the responsibility of the Contractor to obtain Certificates of Insurance from 
each subcontractor and to make certain that all coverage is maintained throughout the 
life of the Contract. 

  11.6.3 The Contractor, before commencing work, shall supply Owner with Certificates of 
Insurance evidencing compliance with the insurance requirements.  Each certificate shall 
state that the insurance evidenced by such certificate will not be canceled or reduced 
without thirty (30) days prior written notice to the Owner. 

  11.6.4 Each subcontractor, before commencing work, shall supply Owner with Certificates of 
Insurance evidencing compliance with the insurance requirements.  Each certificate shall 
state that the insurance evidenced by such certificate will not be canceled or reduced 
without thirty (30) days prior written notice to the Owner. 

  11.6.5 The Contractor shall maintain a file of Certificates of Insurance received from each 
subcontractor and provide Owner with copy of each certificate. 

  11.6.6 The Contractor shall furnish to the Owner copies of any endorsements subsequently 
issued amending coverage or limits. 

  11.6.7 Contractor's Liability Insurance: Concerning the insurance described in Section 11.1, the 
Contractor shall maintain the following minimum limits: 

   .1 Workers' Compensation 

    (a) State  Statutory 
    (b) Applicable Federal (e.g., Longshoremen, 
     harbor work, work at or outside U.S.  
     Boundaries): Statutory 
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    (c) Maritime $  ---    
    (d) Employer's Liability $100,000 Accident 
       $500,000 Disease 
       $500,000 Policy Limit 
    (e) Benefits Required by Union Labor Contracts: As applicable 

   .2 Comprehensive General Liability (Including Premises-Operations; Independent 
Contractor's Protective; Products and Completed Operations; Broad Form Property 
Damage): 

    (a) Bodily Injury: 

     $1,000,000  Each Occurrence 
     $5,000,000  Aggregate, Products and Completed Operations 

    (b) Property Damage: 

     $1,000,000  Each Occurrence 
     $5,000,000  Aggregate 

    (c) Products and Completed Operations Insurance shall be maintained for a 
minimum of two (2) years after final payment and Contractor shall continue 
to provide evidence of such coverage to Owner on an annual basis during 
the aforementioned period. 

    (d) Property Damage Liability Insurance shall include coverage for the following 
hazards: 

     X Explosion C Collapse U Underground 

    (e) Contractual Liability (Hold Harmless Coverage): 

     (1) Bodily Injury: 

      $1,000,000  Each Occurrence 

     (2) Property Damage: 

      $1,000,000  Each Occurrence 
      $5,000,000  Aggregate  

    (f) Personal Injury, with Employment Exclusion deleted: 

     $1,000,000 Aggregate 

    (g) Name as Additional Insureds: Town of Southbury and Silver/Petrucelli + 
Associates, Inc. 

   .3 Comprehensive Automobile Liability (owned, co-owned, hired): 

    (a) Bodily Injury: 

     $1,000,000  Each Person 
     $1,000,000  Each Accident 
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    (b) Property Damage: 

     $  500,000  Each Occurrence 

  11.6.8 Owner's Liability Insurance: Concerning the insurance described in Section 11.2: 

   ______ No modification required. 

   ______ The Contractor shall provide this insurance (normally under an Owner's 
Protective Liability Policy) with the following limits: 

     (1) Bodily Injury: 

      $1,000,000  Each Occurrence 
      $5,000,000  Aggregate 

     (2) Property Damage: 

      $1,000,000  Each Occurrence 
      $5,000,000  Aggregate 

     (3) Personal Injury, with Employment Exclusion deleted 

  11.6.9 Property Insurance: Concerning the insurance as described in Section 11.2: 

   ______ No modification required: Owner will purchase (coverage will be included for 
all materials and equipment furnished by the Owner which is to be 
incorporated or used in the project when stored off site or when in transit.). 

   __X_ _ Contractor shall purchase the following: 

     (1) _____ All Risk 
         __X__ Other: Installation Floater. 
     (2) _____ On the following form: (select one) 
         _____ Completed Value 
         _____ Reporting 

    (3) __X__ In the Names of the Owner, Contractor, Subcontractor, 
and subcontractor as their interests may appear with 
limits as follows: (Select One) 

          _____  Full insurable value of the Work 
          __X__ Amount equal to the Contract sum for the Work 

 ARTICLE 15 Make the following changes: 

  15.3.2 Revise to read as follows: In addition to and prior to arbitration, the parties shall 
endeavor to settle disputes by mediation in accordance with the Construction Industry 
Mediation Rules of the American Arbitration Association currently in effect unless the 
parties mutually agree otherwise. Demand for mediation shall be filed in writing with the 
other party to this Agreement and with the American Arbitration Association.  A demand 
for mediation shall be made within a reasonable time after the claim, dispute or other 
matter in w\question has arisen.  In no event shall the demand for mediation be made 
after the date when institution of legal or equitable proceedings based on such claim, 
dispute or other matter in question would be barred by the applicable statute of 
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limitations.  The provisions of Article 15 notwithstanding, the Contractor expressly agrees 
to joinder in mediation proceedings between Owner/Architect upon specific written 
request of the Owner.  This agreement shall be valid with the Architect's acceptance of 
an equal provision in their respective contracts. 

END OF SECTION 
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Code of Ethics/Conflict of Interest Ordinance 

A.  Definitions. 

The following definitions shall apply to this Ordinance: 

1. Public Official (or Public Office). An elected or appointed official, 
whether paid or unpaid, full- or part-time, of the Town of Southbury. This 
includes being a member or alternate member of any board, committee, 
commission, or agency that exists in the Town of Southbury government. 

2. Town Employee (or Town Employment). A paid employee, full or part-
time, of the Town of Southbury. 

3. Ethics Commission. The Town of Southbury Commission on Ethics as 
authorized by Section 7-148h of the Connecticut General Statutes. 

4. Conflict of Interest. A conflict of interest shall be deemed to exist if any 
Public Official or Town Employee has a Direct Interest or an Indirect 
Interest, in any purchase, contract, transaction, or decision involving his/her 
office, board, commission, agency or employment. 

5. Direct Interest. An interest of a Public Official or Town Employee or any 
business, investment, or property in which such Public Official or Town 
Employee is an owner, member, partner, officer, employee, or stockholder 
or has any other form of participation, that is a Financial Interest or an 
Adverse Interest in any purchase, contract, transaction, or decision involving 
his or her office, board, committee, commission, agency, or employment. 

6. Indirect Interest. An interest of a family member within the fourth 
degree by blood or marriage or a person engaged in a close business 
relationship with a Public Official or Town Employee in any purchase, 
contract, transaction, or decision involving the Public Official’s or Town 
Employee’s office, board, committee, commission, agency, or employment 
which, if held by the Public Official or Town Employee directly, would meet 
the definition of a Direct Interest. 

7. Financial Interest. A Financial Interest shall be deemed to exist if a 
person or entity with a Direct Interest or an Indirect Interest as defined 
herein might, directly or indirectly, derive pecuniary or financial gain or 
suffer loss from any Town purchase, contract, transaction, decision, or 
employment. 

8. Adverse Interest. An interest that is adverse to the interests of the 
Town with respect to the matter under consideration. 
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9. Material Conflict of Interest. A conflict of interest shall be deemed to 
be material where a reasonable person would conclude that a Financial 
Interest or Adverse Interest: 

a. is incompatible, or would to a reasonable person appear to be 
incompatible, with the proper discharge of official duties; or 

b. would tend to impair, or would to a reasonable person appear to 
impair, independence of judgment and action in the performance of 
official duties. 

B.  Declaration of Policy. 

1. The proper operation of the government of the Town of Southbury 
requires that Public Officials and Town Employees be independent, impartial, 
and responsible to the people; that governmental decisions and policies be 
made in the proper channels of the government structure and free from 
coercive or other improper influence; that Public Officials and Town 
Employees not use their positions for personal gain; and that the general 
public have confidence in the integrity of its government. 

2. This Ordinance sets forth standards of ethical conduct to maintain and 
enhance responsible and effective public service by our Public Officials and 
Town Employees in the performance of their duties. 

3. In the interest of ensuring that concerns regarding possible conflict of 
interests are promptly raised, this Ordinance permits a concern that a 
conflict of interest may exist to be raised by any person, regardless of 
whether the person would be considered an aggrieved party as that term is 
interpreted under Connecticut law. Any failure to observe the procedures set 
forth in this Ordinance shall not, however, afford a basis for an action for 
damages against the Town, any Town board, committee, commission, 
agency, or employee, or any member of any Town board, committee, 
commission, or agency, or for challenging a decision, license, permit, or 
other action of a Town Employee, board, committee,  commission or agency, 
or member of same by a person who would not, but for the provisions of this 
Ordinance, have standing to bring such an action. 

C.  Disclosure of Conflict. 

1. Any Public official or Town Employee who has a conflict or potential 
conflict of interest as defined herein, whether or not such conflict or 
potential conflict is material, shall disclose the interest causing such conflict 
or potential conflict in writing to the Board of Selectmen. 
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2. Any Public Official or Town Employee who is a member of any Town 
board, committee, commission, or agency who has a conflict or potential 
conflict of interest as defined herein, whether or not such conflict or 
potential conflict is material, shall, in addition to the disclosure required by 
this Ordinance, disclose the interest causing such conflict to such board, 
committee, commission, or agency and such disclosure shall be recorded in 
the board's, committee’s,  commission's, or agency’s minutes. 

D.  Determination of Materiality. 

1. In the event that a disclosure or a claim of a conflict of interest with 
respect to any Public Official or Town Employee has been made to the Ethics 
Commission, and the Public Official or Town Employee does not disqualify 
himself/herself from matters with respect to which the conflict of interest 
allegedly exists, the Ethics Commission shall promptly inquire into the facts 
of the matter and determine whether or not a conflict exists and if so, 
whether it is material. 

2. In the event that a disclosure or a claim or a conflict of interest with 
respect to any Public Official or Town Employee who is a member of a Town 
board, committee, commission, or agency has been made to such board, 
committee, commission, or agency and the member does not disqualify 
himself/herself from matters with respect to which the conflict of interest 
allegedly exists, the board, committee, commission, or agency shall 
forthwith determine by a majority of those members present, excluding the 
member whose interest is in question, whether or not a conflict exists and, if 
so, whether it is material. 

E.  Disqualification. 

If it has been determined that a material conflict of interest exists, the Public 
Official or Town Employee who has the conflict shall be disqualified from 
discussing or acting upon any matter encompassed by that conflict of 
interest, and shall leave the room during any public hearing, discussions, or 
deliberations regarding the matter. Any Public Official or Town Employee 
may disqualify himself/herself even though the conflict of interest is not 
material. 

F.  Claim of Conflict. 

If a formal written complaint is made to the Ethics Commission that any 
Public Official or Town Employee has an undisclosed conflict of interest, the 
Ethics Commission shall record and act upon the claim in accordance with its 
procedures as outlined in Section J. 
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G.  Gifts and Favors. 

No Public Official or Town Employee shall accept or receive, directly or 
indirectly, anything of value (whether by rebate, gift, promise, obligation, or 
contract for future reward or compensation or otherwise) for awarding or 
influencing the award of any decision, permit, license, contract, or purchase 
order by the Town. Anything of value when in the form of a gift shall not be 
deemed relevant if the actual cost of that item is less than $25.00. 

H.  Representation. 

1. Without the prior written consent of the Ethics Commission, no Public 
official or Town Employee shall appear for compensation, except on behalf of 
the town, before any Town board or agency in which he/she was formerly 
employed or served as an official at any time within a period of one (1) year 
after termination of his/her service with the Town. 

2. Without the prior written consent of the Ethics Commission, no current or 
former Public Official or Town Employee shall represent anyone other than 
the Town concerning any particular matter in which he/she participated 
personally and substantially while in municipal service. 

3. No current or former Public Official or Town Employee shall disclose or use 
confidential information acquired in the course of and by reason of his/her 
official duties, for personal and/or financial gain for himself/herself or others. 

4. No former Public Official or Town Employee who participated substantially 
in the negotiation or award of municipal contract or who supervised the 
negotiation or award of such a contract shall accept employment with a 
party to the contract other than the Town for a period of one (1) year after 
such contract is signed. 

I.  Independent Contractors. 

Before hiring any consultant, independent contractor, or other advisor, the 
Public Official, Town Employee, board, committee, commission, or agency 
that proposes to hire the independent contractor shall inquire whether the 
independent contractor has any conflict of interest as that term is defined in 
this Ordinance or as defined in any code of ethics or similar code applicable 
to the independent contractor. Any such conflict shall be specified in the 
appropriate Town records (such as minutes of any relevant board, 
committee, commission, or agency). Prior to hiring any independent 
contractor with a conflict, the Public Official, Town Employee, board, 
committee, commission, or agency proposing to hire the independent 
contractor must make a determination that the conflict is not material 
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and/or that despite the conflict, the independent contractor should be hired. 
The decision and the reasons therefore must be a matter of public record. 

No consultant, independent contractor, or other advisor of the Town shall 
represent a private interest in any action or proceeding against the interest 
of the Town which is in conflict with the performance of his/her duties as 
such consultant, independent contractor, or advisor. No consultant, 
independent contractor, or advisor may represent anyone other than the 
Town concerning any matter in which he/she participated personally and 
substantially as a consultant to the Town. Neither shall such consultant, 
independent contractor, or advisor disclose confidential information acquired 
while performing his/her duties for the Town, nor shall he/she use such 
information for the personal and/or financial interests of himself/herself or 
others. 

J.  Procedure. 

All claims pertaining to a violation of this Ordinance shall be made, in 
writing, to the Ethics Commission in accordance with the rules and 
regulations promulgated by that Commission which shall be found in the 
Town of Southbury Ethics Commission Statement of Procedures. These rules 
shall require the Complainant to specify the facts that gave rise to his/her 
claim and the specific provision of this Ordinance that has been breached on 
a Form provided by the Ethics Commission. The Ethics Commission may, but 
is not required to consider claims made against individuals who are former 
Public Officials or Town Employees. 

Any allegations and any information learned, supplied to, or received from or 
by the Ethics Commission shall remain confidential until a finding of Probable 
Cause is determined by the Ethics Commission. 

The Ethics Commission is authorized to issue advisory opinions at its 
discretion. 

K.  Penalties. 

1. Any person who violates any of the provisions of this Ordinance may be 
censured or reprimanded or may be suspended or removed from Public 
Office or Town Employment, as the case may be, in the manner provided by 
law as recommended by the Ethics Commission with action by the Board of 
Selectman. 

2. Any violation of this Ordinance shall render any purchase, contract, or 
transaction or any part thereof affected thereby voidable as recommended 
by the Ethics Commission with action by the Board of Selectmen. 
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3. Any violation of this Ordinance with respect to any decision of a board, 
committee, commission, or agency shall be subject to any remedies deemed 
proper as recommended by the Ethics Commission with action by the Board 
of Selectmen and permitted by law. 

4. The penalties provided above are in addition to any other penalties 
provided by law to address violations of the provisions of this Ordinance. 

L.  Concurrent Offices. 

1. No Town Employee shall serve on any board, committee, commission, or 
agency to which the Town Employee reports or acts as staff, except as 
otherwise stated in the Town Charter or Ordinances. Notwithstanding the 
foregoing, a Town Employee may serve on any board, committee, 
commission, or agency in an advisory capacity. 

2. Except as otherwise provided in the Charter or by Ordinance, the First 
Selectman, the Selectmen, the Town Clerk, members of the Board of 
Finance, and members of the Ethics Commission shall hold no other Public 
Office, and the provisions of Section 9-210 of the General Statutes 
concerning incompatible Town offices shall apply to the officers described 
therein. 

3. The restrictions set forth in Section L. 1 and Section L. 2 shall not apply to 
membership on any temporary or advisory only committee, task force, 
working group, or the like. 

4. Subject to the restrictions set forth in applicable law, or by the Charter or 
by Ordinance, and in Section L. 2 of this Ordinance, nothing in this 
Ordinance shall prevent the appointment of the same person to more than 
one (1) Public Office, provided the offices are not incompatible, provided the 
duties of the offices to which he/she is appointed may, in the opinion of the 
Ethics Commission, be satisfactorily fulfilled by one (1) person, and provided 
further that inability to fulfill satisfactorily the duties of all offices to which he 
is appointed shall be cause for removal from any one or more of said offices. 

M.  Meetings. 

1. Members Attendance. Public Officials who are members of boards, 
committees, commissions, and agencies are expected to attend all meetings 
of such boards, committees, commissions, and agencies or attend meetings 
in accordance with the by-laws or other duly adopted rules of the group to 
which they belong. However, it shall not be deemed to be a violation of this 
Ordinance if Public Officials who are members of boards, committees, 
commissions, and agencies comply with the standards set forth in Section 
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512 of the Town Charter. For the purposes of this Ordinance only, the 
attendance standards set forth in Section 512 shall apply to both elected and 
appointed members of boards, committees, commissions, and agencies. 

2. Alternates' Attendance. Public Officials who are alternate members of 
boards, committees, commissions, and agencies are expected to attend all 
meetings of such boards, committees, commissions, and agencies, or attend 
meetings in accordance with the by-laws or other duly adopted rules of the 
group to which they belong. However, it shall not be deemed to be a 
violation of this Ordinance if Public Officials who are alternate members of 
boards, committees, commissions, and agencies comply with the standards 
set forth in Section 512 of the Town Charter. For the purposes of this 
Ordinance only, the attendance standards set forth in Section 512 shall 
apply to both elected and appointed alternate members of boards, 
committees, commissions, and agencies. 

3. Voting. All Public Official members or seated alternate members of 
boards, committees, commissions, and agencies who are qualified to vote, 
shall vote on all matters upon which a vote is held by such board, 
committee, commission, or agency unless there shall be reasonable cause 
for abstention and said cause is stated and recorded in the minutes of the 
meeting. 

4. Statement of Reasons. In every case where the action of any board, 
committee, commission, or agency is subject to a right of appeal to another 
administrative body or to the courts of the State of Connecticut, a statement 
of the reasons for its action shall be included in the minutes of the meeting. 
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                CONNECTICUT DEPARTMENT OF LABOR   
       WAGE AND WORKPLACE STANDARDS DIVISION 

              CONTRACTORS WAGE CERTIFICATION FORM 
Construction Manager at Risk/General Contractor/Prime Contractor 

I,                                                                      of 
Officer, Owner, Authorized Rep.                              Company Name 

do hereby certify that the                                                                                                           
Company Name 

                                                                                                                                                     
Street 

                                                                                                                  
     City 

and all of its subcontractors will pay all workers on the  

                                                                                                                                                  
Project Name and Number 

                                                                                                                                                   
  Street and City   

the wages as listed in the schedule of prevailing rates required for such project (a copy of which is 
attached hereto).  

                                                                                   
      Signed 

Subscribed and sworn to before me this  day of , . 

   
    Notary Public 

Return to:  
    Connecticut Department of Labor 

  Wage & Workplace Standards Division 
                    200 Folly Brook Blvd. 

Wethersfield, CT  06109 

Rate Schedule Issued (Date): 



CLASSIFICATION Hourly Rate Benefits

Ballantine Park Pool ImprovementsProject:

Minimum Rates and Classifications
for Building Construction

ID#:

By virtue of the authority vested in the Labor Commissioner under provisions of Section 31-53 of the General Statutes of
Connecticut, as amended, the following are declared to be the prevailing rates and welfare payments and will apply
only where the contract is advertised for bid within 20 days of the date on which the rates are established. Any
contractor or subcontractor not obligated by agreement to pay to the welfare and pension fund shall pay this amount to
each employee as part of his/her hourly wages.

Project Number:
State#:

Project:

FAP#:
Project Town:

Ballantine Park Pool Improvements

Southbury

Connecticut Department of Labor
 Wage and Workplace Standards

24-58913

1b) Asbestos/Toxic Waste Removal Laborers:  Asbestos removal and
encapsulation (except its removal from mechanical systems which are not
to be scrapped), toxic waste removers, blasters.**See Laborers Group 7**

1c) Asbestos Worker/Heat and Frost Insulator 45.56 32.65

2) Boilermaker 46.21 29.35

3a) Bricklayer, Cement Mason, Concrete Finisher (including caulking), Stone
Masons

41.11 34.65 + a

3b) Tile Setter 37.1 30.52

3c) Tile and Stone Finishers 30.0 25.30

3d) Marble & Terrazzo Finishers 31.07 24.23

3e)  Plasterer 42.77 29.63

As of: February 29, 2024



------LABORERS------

4)  Group 1:  General laborers, carpenter tenders, concrete specialists,
wrecking laborers and fire watchers.

33.5 25.59

4)  Group 1a:  Acetylene Burners (Hours worked with a torch) 34.5 25.59

4a) Group 2:  Mortar mixers, plaster tender, power buggy operators,
powdermen, fireproofer/mixer/nozzleman (Person running mixer and
spraying fireproof only).

33.75 25.59

4b) Group 3:  Jackhammer operators/pavement breaker, mason tender
(brick), mason tender (cement/concrete), forklift operators and forklift
operators (masonry).

34.0 25.59

4c) **Group 4: Pipelayers (Installation of water, storm drainage or sewage
lines outside of the building line with P6, P7 license) (the pipelayer rate
shall apply only to one or two employees of the total crew who primary task
is to actually perform the mating of pipe sections) P6 and P7 rate is $26.80.

34.5 25.59

4d) Group 5:  Air track operator, sand blaster and hydraulic drills. 34.25 25.59

4e) Group 6:  Blasters, nuclear and toxic waste removal. 36.5 25.59

4f)  Group 7:  Asbestos/lead removal and encapsulation (except it's removal
from mechanical systems which are not to be scrapped).

36.5 25.59

4g) Group 8:  Bottom men on open air caisson, cylindrical work and boring
crew.

31.78 25.59

4h)  Group 9:  Top men on open air caisson, cylindrical work and boring
crew.

31.24 25.59

4i)  Group 10:  Traffic Control Signalman 20.1 25.59

As of: February 29, 2024



4j)  Group 11:  Toxic Waste Removers A or B With PPE 36.5 25.59

5) Carpenter, Acoustical Ceiling Installation, Soft Floor/Carpet Laying, Metal
Stud Installation, Form Work and Scaffold Building, Drywall Hanging,
Modular-Furniture Systems Installers, Lathers, Piledrivers, Resilient Floor
Layers.

37.61 27.61

5a)  Millwrights 40.56 28.87

6) Electrical Worker (including low voltage wiring) (Trade License required:
E1,2  L-5,6  C-5,6  T-1,2  L-1,2  V-1,2,7,8,9)

43.4 32.07+3% of
gross wage

7a) Elevator Mechanic (Trade License required:  R-1,2,5,6) 64.01 39.19+a+b

-----LINE CONSTRUCTION----

Groundman 26.5 6.5% + 9.00

Linemen/Cable Splicer 48.19 6.5% + 22.00

8) Glazier (Trade License required:  FG-1,2) 41.18 24.55 + a

9) Ironworker, Ornamental, Reinforcing, Structural, and Precast Concrete
Erection

42.37 40.02 + a

----OPERATORS----

Group 1:   Crane Handling or Erecting Structural Steel or Stone; Hoisting
Engineer (2 drums or over). (Trade License Required)

52.78 27.80 + a

Group 1a: Front End Loader (7 cubic yards or over); Work Boat 26 ft. and
Over

48.37 27.80 + a

As of: February 29, 2024



Group 2:   Cranes (100 ton rate capacity and over); Bauer Drill/Caisson.
(Trade License Required)

52.41 27.80 + a

Group 2a: Cranes (under 100 ton rated capacity). 51.51 27.80 + a

Group 2b: Excavator over 2 cubic yards; Pile Driver ($3.00 premium when
operator controls hammer)

48.0 27.80 + a

Group 3:   Excavator; Gradall; Master Mechanic; Hoisting Engineer (all types
of equipment where a drum and cable are used to hoist or drag material
regardless of motive power of operation), Rubber Tire Excavator (Drott-
1085 or similar);Grader Operator; Bulldozer Finegrade. (slopes, shaping,
laser or GPS, etc.). (Trade License Required)

47.1 27.80 + a

Group 4:  Trenching Machines; Lighter Derrick; CMI Machine or Similar;
Koehring Loader (Skooper); Goldhofer.

46.64 27.80 + a

Group 5:   Specialty Railroad Equipment; Asphalt Spreader, Asphalt
Reclaiming Machine; Line Grinder; Concrete Pumps; Drills with Self
Contained Power Units; Boring Machine; Post Hole Digger; Auger; Pounder;
Well Digger; Milling Machine (over 24 mandrel).

45.92 27.80 + a

Group 5 continued:  Side Boom; Combination Hoe and Loader; Directional
Driller.

45.92 27.80 + a

Group 6:   Front End Loader (3 up to 7 cubic yards); Bulldozer (rough grade
dozer).

45.55 27.80 + a

Group 7:   Asphalt Roller; Concrete Saws and Cutters (ride on types);
Vermeer Concrete Cutter; Stump Grinder; Scraper; Snooper; Skidder; Milling
Machine (24" and under mandrel).

45.14 27.80 + a

Group 8:   Mechanic; Grease Truck Operator; Hydroblaster; Barrier Mover;
Power Stone Spreader; Welding; Work Boat  Under 26 ft.; Transfer Machine;
Rigger Foreman.

44.67 27.80 + a

Group 9:   Front End Loader (under 3 cubic yards); Skid Steer Loader
regardless of attachments; (Bobcat or Similar); Forklift, Power Chipper;
Landscape Equipment (including Hydroseeder); Vacuum Excavation

44.14 27.80 + a

As of: February 29, 2024



Truck  and Hydrovac Excavation Truck (27 HG pressure or greater).

Group 10:  Vibratory hammer; ice machine; diesel and air, hammer, etc. 41.69 27.80 + a

Group 11:  Conveyor, earth roller, power pavement breaker (whiphammer),
robot demolition equipment.

41.69 27.80 + a

Group 12:  Wellpoint Operator. 41.61 27.80 + a

Group 13: Compressor Battery Operator. 40.92 27.80 + a

Group 14: Elevator Operator; Tow Motor Operator (solid tire no rough
terrain).

39.54 27.80 + a

Group 15:  Generator Operator; Compressor Operator; Pump Operator;
Welding Machine Operator; Heater Operator.

39.06 27.80 + a

Group 16:  Maintenance Engineer. 38.28 27.80 + a

Group 17:  Portable Asphalt Plant Operator; Portable Crusher Plant
Operator; Portable Concrete Plant Operator; Portable Grout Plant Operator;
Portable Water Filtration Plant Operator.

43.46 27.80 + a

Group 18:  Power Safety Boat; Vacuum Truck; Zim Mixer; Sweeper;
(Minimum for any job requiring a CDL license); Rigger; Signalman.

40.54 27.80 + a

------PAINTERS (Including Drywall Finishing)------

10a) Brush and Roller 37.62 24.55

10b) Taping Only/Drywall Finishing 38.37 24.55

As of: February 29, 2024



10c) Paperhanger and Red Label 38.12 24.55

10e) Blast and Spray 40.62 24.55

11)  Plumber (excluding HVAC pipe installation) (Trade License required: P-
1,2,6,7,8,9  J-1,2,3,4  SP-1,2)

48.28 35.50

12)  Well Digger, Pile Testing Machine 37.26 24.05 + a

Roofer:  Cole Tar Pitch 44.5 23.30 + a

Roofer:  Slate, Tile, Composition, Shingles, Singly Ply and
Damp/Waterproofing

43.0 23.30 + a

15) Sheetmetal Worker  (Trade License required for HVAC and Ductwork:
SM-1,SM-2,SM-3,SM-4,SM-5,SM-6)

41.89 43.22

16) Pipefitter (Including HVAC work)                                               (Trade
License required:  S-1,2,3,4,5,6,7,8  B-1,2,3,4  D-1,2,3,4, G-1, G-2, G-8 &
G-9)

48.28 35.50

------TRUCK DRIVERS------

17a)  2 Axle, Helpers 32.16 30.51 + a

17b)  3 Axle, 2 Axle Ready Mix 32.27 30.51 + a

17c)  3 Axle Ready Mix 32.33 30.51 + a

17d)  4 Axle 32.39 30.51 + a

17e)  4 Axle Ready Mix 32.44 30.51 + a

As of: February 29, 2024



17f)  Heavy Duty Trailer (40 Tons and Over) 34.66 30.51 + a

17g) Specialized Earth Moving Equipment (Other Than Conventional Type
on-the-Road Trucks and Semi-Trailers, Including Euclids)

32.44 30.51 + a

17h) Heavy Duty Trailer up to 40 tons 33.39 30.51 + a

17i) Snorkle Truck 32.54 30.51 + a

18) Sprinkler Fitter  (Trade License required:  F-1,2,3,4) 47.55 32.27 + a

19) Theatrical Stage Journeyman 25.76 7.34

Welders: Rate for craft to which welding is incidental.
*Note: Hazardous waste removal work receives additional $1.25 per hour for truck drivers.
**Note: Hazardous waste premium $3.00 per hour over classified rate

Crane with 150 ft. boom (including jib) - $1.50 extra

Crane with 200 ft. boom (including jib) - $2.50 extra

Crane with 250 ft. boom (including jib) - $5.00 extra

Crane with 300 ft. boom (including jib) - $7.00 extra

Crane with 400 ft. boom (including jib) - $10.00 extra

All classifications that indicate a percentage of the fringe benefits must be calculated at the percentage rate
times the "base hourly rate".

Apprentices duly registered under the Commissioner of Labor's regulations on "Work Training Standards for
Apprenticeship and Training Programs" Section 31-51-d-1 to 12, are allowed to be paid the appropriate percentage
of the prevailing journeymen hourly base and the full fringe benefit rate, providing the work site ratio shall not
be less than one full-time journeyperson instructing and supervising the work of each apprentice in a specific
trade.

As of: February 29, 2024



  The Prevailing wage rates applicable to this project are subject to annual adjustments each July 1st for the
duration of the project.
  Each contractor shall pay the annual adjusted prevailing wage rate that is in effect each July 1st, as posted by
the Department of Labor.
  It is the contractor's responsibility to obtain the annual adjusted prevailing wage rate increases directly from
the Department of Labor's website.
  The annual adjustments will be posted on the Department of Labor's Web page:
www.ct.gov/dol. For those without internet access, please contact the division listed below.
  The Department of Labor will continue to issue the initial prevailing wage rate schedule to the Contracting
Agency for the project.
  All subsequent annual adjustments will be posted on our Web Site for contractor access.
  Contracting Agencies are under no obligation pursuant to State labor law to pay any increase due to the annual
adjustment provision.

Effective October 1, 2005 - Public Act 05-50: any person performing the work of any mechanic, laborer, or
worker shall be paid prevailing wage

All Person who perform work ON SITE must be paid prevailing wage for the appropriate mechanic, laborer,
or worker classification.

All certified payrolls must list the hours worked and wages paid to All Persons who perform work ON SITE
regardless of their ownership i.e.: (Owners, Corporate Officers, LLC Members, Independent Contractors, et.
al)

Reporting and payment of wages is required regardless of any contractual relationship alleged to exist
between the contractor and such person.

~~Unlisted classifications needed for work not included within the scope of the classifications listed may be
added after award only as provided in the labor standards contract clause (29 CFR 5.5 (a) (1) (ii)).

Please direct any questions which you may have pertaining to classification of work and payment of prevailing
wages to the Wage and Workplace Standards Division, telephone (860)263-6790.

As of: February 29, 2024
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Connecticut Department of Labor 

Wage and Workplace Standards Division 

FOOTNOTES 

 
 

 Please Note: If the “Benefits” listed on the schedule for the following occupations  

 includes a letter(s) (+ a or + a+b for instance), refer to the information   

 below. 

 

Benefits to be paid at the appropriate prevailing wage rate for the    

         listed occupation. 

 

If the “Benefits” section for the occupation lists only a dollar amount,   

         disregard the information below. 

 

Bricklayers, Cement Masons, Cement Finishers, Concrete Finishers, Stone Masons 

(Building Construction) and 

(Residential- Hartford, Middlesex, New Haven, New London and Tolland Counties) 

 

a. Paid Holiday: Employees shall receive 4 hours for Christmas Eve holiday  

provided the employee works the regularly scheduled day before and after the 

holiday.  Employers may schedule work on Christmas Eve and employees shall 

receive pay for actual hours worked in addition to holiday pay. 

 

 Elevator Constructors: Mechanics 
 

a. Paid Holidays:  New Year’s Day, Memorial Day, Independence Day, Labor Day,                       

       Veterans’ Day, Thanksgiving Day, Christmas Day, plus the Friday after                                                             

       Thanksgiving.  

 

b. Vacation:   Employer contributes 8% of basic hourly rate for 5 years or more  of 

service or 6% of basic hourly rate for 6 months to 5 years of service as vacation pay 

credit. 

 

Glaziers 

a. Paid Holidays: Labor Day and Christmas Day.  

 

Power Equipment Operators 
(Heavy and Highway Construction & Building Construction)  

 

a. Paid Holidays: New Year’s Day, Good Friday, Memorial day, Independence Day,  

Labor Day, Thanksgiving Day and Christmas Day, provided the employee works 3 

days during the week in which the holiday falls,  if scheduled, and if scheduled, the 

working day before and the working day after the holiday.  Holidays falling on 

Saturday may be observed on Saturday, or if the employer so elects, on the 

preceding Friday. 

 

 

 



Ironworkers 
a. Paid Holiday: Labor Day provided employee has been on the payroll for the 5                                           

       consecutive work days prior to Labor Day. 

 

Laborers (Tunnel Construction) 
a. Paid Holidays:  New Year’s Day, Memorial Day, Independence Day, Labor Day, 

        Thanksgiving Day and Christmas Day.  No employee shall be eligible for holiday                                   

       pay when he fails, without cause, to work the regular work day preceding the                                               

       holiday or the regular work day following the holiday. 

 

Roofers 
a. Paid Holidays: July 4

th
, Labor Day, and Christmas Day provided the employee is                                  

        employed 15 days prior to the holiday.  

 

Sprinkler Fitters 
a. Paid Holidays: Memorial Day, July 4th, Labor Day, Thanksgiving Day and        

Christmas Day, provided the employee has been in the employment of a contractor 

20 working days prior to any such paid holiday. 

 

Truck Drivers  

(Heavy and Highway Construction & Building Construction) 

 

a. Paid Holidays: New Year’s Day, Memorial Day, Independence Day, Labor Day, 

Thanksgiving Day, Christmas day, and Good Friday, provided the  employee has  

at least 31 calendar days of service and works the last scheduled day before and the 

first scheduled day after the holiday, unless excused. 
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STATUTE 31-55a 
 

- SPECIAL NOTICE – 
 

To All State and Political Subdivisions,Their Agents, and Contractors 
Connecticut General Statute 31-55a - Annual adjustments to wage rates by 
contractors doing state work. 
 
Each contractor that is awarded a contract on or after October 1, 2002, for (1) the 
construction of a state highway or bridge that falls under the provisions of section 31-54 of 
the general statutes, or (2) the construction, remodeling, refinishing, refurbishing, 
rehabilitation, alteration or repair of any public works project that falls under the provisions 
of section 31-53 of the general statutes shall contact the Labor Commissioner on or before 
July first of each year, for the duration of such contract, to ascertain the prevailing rate of 
wages on an hourly basis and the amount of payment or contributions paid or payable on 
behalf of each mechanic, laborer or worker employed upon the work contracted to be done, 
and shall make any necessary adjustments to such prevailing rate of wages and such payment 
or contributions paid or payable on behalf of each such employee, effective each July first. 
 

 The prevailing wage rates applicable to any contract or subcontract awarded on 
or after October 1, 2002 are subject to annual adjustments each July 1st for the 
duration of any project which was originally advertised for bids on or after 
October 1, 2002. 

 Each contractor affected by the above requirement shall pay the annual adjusted 
prevailing wage rate that is in effect each July 1st, as posted by the Department 
of Labor.  

 It is the contractor’s responsibility to obtain the annual adjusted prevailing 
wage rate increases directly from the Department of Labor’s Web Site. The 
annual adjustments will be posted on the Department of Labor Web page: 
www.ctdol.state.ct.us. For those without internet access, please contact the 
division listed below.  

 The Department of Labor will continue to issue the initial prevailing wage rate 
schedule to the Contracting Agency for the project. All subsequent annual 
adjustments will be posted on our Web Site for contractor access. 

 
Any questions should be directed to the Contract Compliance Unit, Wage and 
Workplace Standards Division, Connecticut Department of Labor, 200 Folly Brook 
Blvd., Wethersfield, CT 06109 at (860)263-6790. 
 

http://www.ctdol.state.ct.us/


Information Bulletin 
Occupational Classifications 

 
The Connecticut Department of Labor has the responsibility to properly 

determine "job classification" on prevailing wage projects covered under 
C.G.S. Section 31-53(d).  

Note: This information is intended to provide a sample of some occupational 
classifications for guidance purposes only. It is not an all-inclusive list of each 
occupation's duties. This list is being provided only to highlight some areas where a 
contractor may be unclear regarding the proper classification.  If unsure, the employer 
should seek guidelines for CTDOL. 

Below are additional clarifications of specific job duties performed for 
certain classifications: 

 

 ASBESTOS WORKERS 
 
Applies all insulating materials, protective coverings, coatings and finishes to all types of 
mechanical systems.  
 

 ASBESTOS INSULATOR 

Handle, install apply, fabricate, distribute, prepare, alter, repair, dismantle,  heat and 
frost insulation, including penetration and fire stopping work on all penetration fire stop 
systems. 

 BOILERMAKERS 

Erects hydro plants, incomplete vessels, steel stacks, storage tanks for water, fuel, etc. 
Builds incomplete boilers, repairs heat exchanges and steam generators.  

 BRICKLAYERS, CEMENT MASONS, CEMENT FINISHERS, MARBLE MASONS, 
PLASTERERS, STONE MASONS, PLASTERERS. STONE MASONS, TERRAZZO 
WORKERS, TILE SETTERS 

Lays building materials such as brick, structural tile and concrete cinder, glass, gypsum, 
terra cotta block. Cuts, tools and sets marble, sets stone, finishes concrete, applies 
decorative steel, aluminum and plastic tile, applies cements, sand, pigment and marble 
chips to floors, stairways, etc.  



 CARPENTERS, MILLWRIGHTS. PILEDRIVERMEN. LATHERS. RESILEINT FLOOR 
LAYERS, DOCK BUILDERS, DIKERS, DIVER TENDERS 

Constructs, erects, installs and repairs structures and fixtures of wood, plywood and 
wallboard. Installs, assembles, dismantles, moves industrial machinery. Drives piling into 
ground to provide foundations for structures such as buildings and bridges, retaining 
walls for earth embankments, such as cofferdams. Fastens wooden, metal or rockboard 
lath to walls, ceilings and partitions of buildings, acoustical tile layer, concrete form 
builder. Applies firestopping materials on fire resistive joint systems only. Installation of 
curtain/window walls only where attached to wood or metal studs.  Installation of 
insulated material of all types whether blown, nailed or attached in other ways to walls, 
ceilings and floors of buildings.  Assembly and installation of modular furniture/furniture 
systems. Free-standing furniture is not covered.  This includes free standing: student 
chairs, study top desks, book box desks, computer furniture, dictionary stand, atlas 
stand, wood shelving, two-position information access station, file cabinets, storage 
cabinets, tables, etc. 
 

 LABORER, CLEANING 
 

• The clean up of any construction debris and the general (heavy/light) cleaning, 
including sweeping, wash down, mopping, wiping of the construction facility and its 
furniture, washing, polishing, and dusting.   
 

 DELIVERY PERSONNEL  
 

• If delivery of supplies/building materials is to one common point and stockpiled 
there, prevailing wages are not required. If the delivery personnel are involved in 
the distribution of the material to multiple locations within the construction site 
then they would have to be paid prevailing wages for the type of work 
performed: laborer, equipment operator, electrician, ironworker, plumber, etc. 
 

     • An example of this would be where delivery of drywall is made to a building and the 
delivery personnel distribute the drywall from one "stockpile" location to 
further sub‐locations on each floor. Distribution of material around a 
construction site is the job of a laborer or tradesman, and not a delivery personnel. 

 ELECTRICIANS 

Install, erect, maintenance, alteration or repair of any wire, cable, conduit, etc., which 
generates, transforms, transmits or uses electrical energy for light, heat, power or other 
purposes, including the Installation or maintenance of telecommunication, LAN wiring 
or computer equipment, and low voltage wiring. *License required per Connecticut 
General Statutes: E-1,2  L-5,6  C-5,6  T-1,2  L-1,2  V-1,2,7,8,9.  
 
 



 ELEVATOR CONSTRUCTORS 

Install, erect, maintenance and repair of all types of elevators, escalators, dumb waiters 
and moving walks. *License required by Connecticut General Statutes: R-1,2,5,6. 

 FORK LIFT OPERATOR 
 

Laborers Group 4) Mason Tenders - operates forklift solely to assist a mason to a 
maximum height of nine (9) feet only. 

 Power Equipment Operator Group 9 ‐ operates forklift to assist any trade,  and to assist 
a mason to a height over nine (9) feet. 

 GLAZIERS 

Glazing wood and metal sash, doors, partitions, and  2 story aluminum storefronts. 
Installs glass windows, skylights, store fronts and display cases or surfaces such as 
building fronts, interior walls, ceilings and table tops and metal store fronts. Installation 
of aluminum window walls and curtain walls is the "joint" work of glaziers and 
ironworkers, which require equal composite workforce.  

 IRONWORKERS 

Erection, installation and placement of structural steel, precast concrete, miscellaneous 
iron, ornamental iron, metal curtain wall, rigging and reinforcing steel. Handling, sorting, 
and installation of reinforcing steel (rebar). Metal bridge rail (traffic), metal bridge 
handrail, and decorative security fence installation.  Installation of aluminum window 
walls and curtain walls is the "joint" work of glaziers and ironworkers which require 
equal composite workforce. 
 

 INSULATOR 

 

• Installing fire stopping systems/materials for "Penetration Firestop Systems": 
transit to cables, electrical conduits, insulated pipes, sprinkler pipe penetrations, 
ductwork behind radiation, electrical cable trays, fire rated pipe penetrations, 
natural polypropylene, HVAC ducts, plumbing bare metal, telephone and 
communication wires, and boiler room ceilings.  
 

 LABORERS 

Acetylene burners, asphalt rakers, chain saw operators, concrete and power buggy 
operator, concrete saw operator, fence and guard rail erector (except metal bridge rail 
(traffic), decorative security fence (non-metal). 



installation.), hand operated concrete vibrator operator, mason tenders, pipelayers 
(installation of storm drainage or sewage lines on the street only), pneumatic drill 
operator, pneumatic gas and electric drill operator, powermen and wagon drill 
operator, air track operator, block paver, curb setters, blasters, concrete spreaders.  

 PAINTERS 

Maintenance, preparation, cleaning, blasting (water and sand, etc.), painting or 
application of any protective coatings of every description on all bridges and 
appurtenances of highways, roadways, and railroads. Painting, decorating, hardwood 
finishing, paper hanging, sign writing, scenic art work and drywall hhg for any and all 
types of building and residential work.  

 LEAD PAINT REMOVAL 
 

• Painter’s Rate 
1. Removal of lead paint from bridges. 
2. Removal of lead paint as preparation of any surface to be repainted. 
3. Where removal is on a Demolition project prior to reconstruction. 

• Laborer’s Rate 
1. Removal of lead paint from any surface NOT to be repainted. 
2. Where removal is on a TOTAL Demolition project only. 

 PLUMBERS AND PIPEFITTERS 

Installation, repair, replacement, alteration or maintenance of all plumbing, heating, 
cooling and piping. *License required per Connecticut General Statutes: P-1,2,6,7,8,9  J-
1,2,3,4  SP-1,2  S-1,2,3,4,5,6,7,8  B-1,2,3,4  D-1,2,3,4.  

 POWER EQUIPMENT OPERATORS 

Operates several types of power construction equipment such as compressors, pumps, 
hoists, derricks, cranes, shovels, tractors, scrapers or motor graders, etc. Repairs and 
maintains equipment. *License required, crane operators only, per Connecticut General 
Statutes.  

 

 

 ROOFERS 

Covers roofs with composition shingles or sheets, wood shingles, slate or asphalt and 
gravel to waterproof roofs, including preparation of surface. (demolition or removal of 
any type of roofing and or clean-up of any and all areas where a roof is to be relaid.)  



 SHEETMETAL WORKERS 

Fabricate, assembles, installs and repairs sheetmetal products and equipment in such 
areas as ventilation, air-conditioning, warm air heating, restaurant equipment, 
architectural sheet metal work, sheetmetal roofing, and aluminum gutters.  Fabrication, 
handling, assembling, erecting, altering, repairing, etc. of coated metal material panels 
and composite metal material panels when used on building exteriors and interiors as 
soffits, facia, louvers, partitions,  canopies, cornice, column covers, awnings, beam 
covers, cladding, sun shades, lighting troughs, spires, ornamental roofing, metal ceilings, 
mansards, copings, ornamental and ventilation hoods, vertical and horizontal siding 
panels, trim, etc. The sheet metal classification also applies to the vast variety of coated 
metal material panels and composite metal material panels that have evolved over the 
years as an alternative to conventional ferrous and non-ferrous metals like steel, iron, 
tin, copper, brass, bronze, aluminum, etc.   Fabrication, handling, assembling, erecting, 
altering, repairing, etc. of architectural metal roof, standing seam roof, composite metal 
roof, metal and composite bathroom/toilet partitions, aluminum gutters, metal and 
composite lockers and shelving, kitchen equipment, and walk‐in coolers. To include 
testing and air –balancing ancillary to installation and construction. 

 SPRINKLER FITTERS 

Installation, alteration, maintenance and repair of fire protection sprinkler systems. 
*License required per Connecticut General Statutes: F-1,2,3,4.  

 TILE MARBLE AND TERRAZZO FINISHERS 

Assists and tends the tile setter, marble mason and terrazzo worker in the performance 
of their duties. 

 TRUCK DRIVERS 

~How to pay truck drivers delivering asphalt is under REVISION~ 

Truck Drivers are requires to be paid prevailing wage for time spent "working" directly 
on the site. These drivers remain covered by the prevailing wage for any time spent 
transporting between the actual construction location and facilities (such as fabrication, 
plants, mobile factories, batch plant, borrow pits, job headquarters, tool yards, etc.) 
dedicated exclusively, or nearly so, to performance of the contract or project, which are 
so located in proximity to the actual construction location that it is reasonable to include 
them. *License required, drivers only, per Connecticut General Statutes. 

 

 

 



For example: 

 
• Material men and deliverymen are not covered under prevailing wage as long as they 
are not directly involved in the construction process. If, they unload the 
material, they would then be covered by prevailing wage for the classification 
they are performing work in: laborer, equipment operator, etc. 
• Hauling material off site is not covered provided they are not dumping it at a 
location outlined above.  
• Driving a truck on site and moving equipment or materials on site would be considered 
covered work, as this is part of the construction process. 

 

 Any questions regarding the proper classification should be directed to:   
Public Contract Compliance Unit 

 Wage and Workplace Standards Division 
 Connecticut Department of Labor 

 200 Folly Brook Blvd, Wethersfield, CT 06109  
(860) 263-6543. 



Sec. 31-53b. Worker training requirements for public works projects. Enforcement.

Regulations. Exceptions. (a) Each contract for a public works project entered into on or 

after July 1, 2009, by the state or any of its agents, or by any political subdivision of the 

state or any of its agents, described in subsection (h) of section 31-53, shall contain a 

provision requiring that each contractor furnish proof with the weekly certified payroll 

form for the first week each employee begins work on such project that any person 

performing the work of a mechanic, laborer or worker pursuant to the classifications of 

labor under section 31-53 on such public works project, pursuant to such contract, has 

completed a course of at least ten hours in duration in construction safety and health 

approved by the federal Occupational Safety and Health Administration or, has completed a 

new miner training program approved by the Federal Mine Safety and Health

Administration in accordance with 30 CFR 46 or, in the case of telecommunications 
employees, has completed at least ten hours of training in accordance with 29 CFR

1910.268, and on or after July 1, 2012, that any plumber or electrician subject to the 
continuing education requirements of section 20-334d, who has completed a course of at 
least ten hours in duration in construction safety and health approved by federal 
Occupational Safety and Health Administration five or more years prior to the date such 
electrician or plumber begins work on such public works project, has completed a 
supplemental refresher training course of at least four hours in duration in construction 
safety and health taught by a federal Occupational Safety and Health Administration 
authorized trainer.

(b) Any person required to complete a course or program under subsection (a) of this

section who has not completed the course or program shall be subject to removal from the

worksite if the person does not provide documentation of having completed such course or

program by the fifteenth day after the date the person is found to be in noncompliance. The

Labor Commissioner or said commissioner's designee shall enforce this section.

(c) Not later than January 1, 2012, the Labor Commissioner shall adopt regulations, in
accordance with the provisions of chapter 54, to implement the provisions of subsections
(a) and (b) of this section. Such regulations shall require that the ten-hour construction 
safety and health courses required under subsection (a) of this section be conducted in 
accordance with federal Occupational Safety and Health Administration Training Institute

standards, or in the case of a supplemental refresher training course, shall include, but not 
be limited to, an update of revised Occupational Safety and Health Administration 
standards and a review of required construction hazards training, or in accordance with 

Federal Mine Safety and Health Administration Standards or in accordance with 29 CFR 

1910.268, as appropriate. The Labor Commissioner shall accept as sufficient proof of 

compliance with the provisions of subsection (a) or (b) of this section a student course 

completion card issued by the federal Occupational Safety and Health Administration 

Training Institute, or such other proof of compliance said commissioner deems 

appropriate, dated no earlier than five years before the commencement date of such public 

works project or, in the case of supplemental refresher training, a student course 
completion card issued by said Occupational Safety and Health Administration authorized 



trainer dated not earlier than five years prior to the date such electrician or plumber 
begins work on such public works project.

(d) This section shall not apply to employees of public service companies, as defined in 
section 16-1, or drivers of commercial motor vehicles driving the vehicle on the public 
works project and delivering or picking up cargo from public works projects provided 
they perform no labor relating to the project other than the loading and unloading of their 
cargo.

(P.A. 06-175, S. 1; P.A. 08-83, S. 1; P.A. 10-47, S. 2; P.A. 11-63, S. 1) 

History: P.A. 08-83 amended Subsec. (a) by making provisions applicable to public works 
project contracts entered into on or after July 1, 2009, replacing provision re total cost of 
work with reference to Sec. 31-53(g), requiring proof in certified payroll form that new 
mechanic, laborer or worker has completed a 10-hour or more construction safety course 
and adding provision re new miner training program, amended Subsec. (b) by substituting 
"person" for "employee" and adding "or program", amended Subsec. (c) by adding "or in 
accordance with Federal Mine Safety and Health Administration Standards" and setting 
new deadline of January 1, 2009, deleted former Subsec. (d) re "public building", added 
new Subsec. (d) re exemptions for public service company employees and delivery drivers 
who perform no labor other than delivery and made conforming and 
technical changes, effective January 1, 2009; P.A. 10-47 made a technical change in Subsec. 
(a); P.A. 11-63 amended Subsec. (a) by adding provision re supplemental refresher 
training course for plumbers and electricians subject to Sec. 20-334d, amended Subsec. (c) 
by adding provisions re regulations and subject matter of refresher training course and 
refresher train course student completion cards, and made technical changes, effective 
July 1, 2011.
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Informational Bulletin

THE 10-HOUR OSHA CONSTRUCTION
SAFETY AND HEALTH COURSE 

(applicable to public building contracts entered into on or after July 1, 2007,  where the 
total cost of all work to be performed is at least $100,000) 

(1) This requirement was created by Public Act No. 06-175, which is codified in 
Section 31-53b of the Connecticut General Statutes (pertaining to the prevailing 
wage statutes); 

(2) The course is required for public building construction contracts (projects funded 
in whole or in part by the state or any political subdivision of the state) entered 
into on or after July 1, 2007; 

(3) It is required of private employees (not state or municipal employees) and 
apprentices who perform manual labor for a general contractor or subcontractor 
on a public building project where the total cost of all work to be performed is at 
least $100,000; 

(4) The ten-hour construction course pertains to the ten-hour Outreach Course 
conducted in accordance with federal OSHA Training Institute standards, and, for 
telecommunications workers, a ten-hour training course conducted in accordance 
with federal OSHA standard, 29 CFR 1910.268; 

(5) The internet website for the federal OSHA Training Institute is 
http://www.osha.gov/fso/ote/training/edcenters/fact_sheet.html;

(6) The statutory language leaves it to the contractor and its employees to determine 
who pays for the cost of the ten-hour Outreach Course; 

(7) Within 30 days of receiving a contract award, a general contractor must furnish 
proof to the Labor Commissioner that all employees and apprentices performing 
manual labor on the project will have completed such a course; 

(8) Proof of completion may be demonstrated through either: (a) the presentation of a 
bona fide student course completion card issued by the federal OSHA Training 
Institute; or (2) the presentation of documentation provided to an employee by a 
trainer certified by the Institute pending the actual issuance of the completion 
card;

(9) Any card with an issuance date more than 5 years prior to the commencement 
date of the construction project shall not constitute proof of compliance; 



(10) Each employer shall affix a copy of the construction safety course completion 
card to the certified payroll submitted to the contracting agency in accordance 
with Conn. Gen. Stat. § 31-53(f) on which such employee’s name first appears; 

(11) Any employee found to be in non-compliance shall be subject to removal from 
the worksite if such employee does not provide satisfactory proof of course 
completion to the Labor Commissioner by the fifteenth day after the date the 
employee is determined to be in noncompliance; 

(12) Any such employee who is determined to be in noncompliance may continue to 
work on a public building construction project for a maximum of fourteen 
consecutive calendar days while bringing his or her status into compliance;  

(13) The Labor Commissioner may make complaint to the prosecuting authorities 
regarding any employer or agent of the employer, or officer or agent of the 
corporation who files a false certified payroll with respect to the status of an 
employee who is performing manual labor on a public building construction 
project;

(14) The statute provides the minimum standards required for the completion of a 
safety course by manual laborers on public construction contracts; any contractor 
can exceed these minimum requirements; and 

(15) Regulations clarifying the statute are currently in the regulatory process, and shall 
be posted on the CTDOL website as soon as they are adopted in final form.

(16) Any questions regarding this statute may be directed to the Wage and Workplace 
Standards Division of the Connecticut Labor Department via the internet website 
of http://www.ctdol.state.ct.us/wgwkstnd/wgemenu.htm; or by telephone at 
(860)263-6790.

THE ABOVE INFORMATION IS PROVIDED EXCLUSIVELY AS AN 
EDUCATIONAL RESOURCE,  AND IS NOT INTENDED AS A SUBSTITUTE 
FOR LEGAL INTERPRETATIONS WHICH MAY ULTMATELY ARISE 
CONCERNIG THE CONSTRUCTION OF THE STATUTE OR THE 
REGULATIONS.  



November 29, 2006

Notice
To All Mason Contractors and Interested Parties

Regarding Construction Pursuant to Section 31-53 of the
Connecticut General Statutes (Prevailing Wage)

The Connecticut Labor Department Wage and Workplace Standards Division is empowered to
enforce the prevailing wage rates on projects covered by the above referenced statute.

Over the past few years the Division has withheld enforcement of the rate in effect for workers
who operate a forklift on a prevailing wage rate project due to a potential jurisdictional dispute.

The rate listed in the schedules and in our Occupational Bulletin (see enclosed) has been as
follows:

Forklift Operator:

- Laborers (Group 4) Mason Tenders - operates forklift solely to assist a mason to a maximum
height of nine feet only.

- Power Equipment Operator (Group 9) - operates forklift to assist any trade and to assist a
mason to a height over nine feet.

The U.S. Labor Department conducted a survey of rates in Connecticut but it has not been
published and the rate in effect remains as outlined in the above Occupational Bulletin.

Since this is a classification matter and not one of jurisdiction, effective January 1,
2007 the Connecticut Labor Department will enforce the rate on each schedule in
accordance with our statutory authority.

Your cooperation in filing appropriate and accurate certified payrolls is appreciated.



 
 

NOTICE 
 

 

TO ALL CONTRACTING AGENCIES 
 

 

 

Please be advised that Connecticut General Statutes Section 31-53, requires the contracting agency to certify to the 

Department of Labor, the total dollar amount of work to be done in connection with such public works project, 

regardless of whether such project consists of one or more contracts. 

 

Please find the attached “Contracting Agency Certification Form” to be completed and returned to the Department 

of Labor, Wage and Workplace Standards Division, Public Contract Compliance Unit. 

 

Inquiries can be directed to 860.263.6790. 

 

 

 

 

 

 
 

 

 

 

 

 
 
 
 
 



 
CONNECTICUT DEPARTMENT OF LABOR  

WAGE AND WORKPLACE STANDARDS DIVISION 
 

Contracting Agency Certification Form 

 
 
I,                                                                       , acting in my official capacity as                                       , 
          Authorized Representative                                         Title 

for                                                              , located at                                                                                      , 
               Contracting Agency                                                                      Address 

 
do hereby certify that the total dollar amount of work to be done in connection with                                                                                                                                                                                                       
                     
                                                                               , located at                                                                            ,  
              Project name and number                                                             Address 
 
shall be $                                    , which includes all work, regardless of whether such project 
contains of one or more contracts. 
 

Contractor Information 

Name:                                                                                                                                                   

Address:                                                                                                                                                 

Authorized Representative:                                                                                                            

Approximate Starting Date:                                          

Approximate Completion Date:                                                   
 
  
                                                                                                                                                     
 Signature                                                                      Date 
 
 
 
   Return to:  
     Connecticut Department of Labor 
                  Wage & Workplace Standards Division 
                     200 Folly Brook Blvd. 
                 Wethersfield, CT  06109 
 
Rate Schedule Issued (Date):                                   
 
 
 
 
 
 
 
Rev. 4/22 
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*FRINGE BENEFITS EXPLANATION (P): 

               
Bona fide benefits paid to approved plans, funds or programs, except those required by Federal or State 
Law (unemployment tax, worker’s compensation, income taxes, etc.).   
 
Please specify the type of benefits provided: 
1)  Medical or hospital care                                       4)  Disability                                          

2)  Pension or retirement                                            5)  Vacation, holiday                                                                          

3)  Life Insurance                                                       6)  Other (please specify)                                   
 

CERTIFIED STATEMENT OF COMPLIANCE 
 
For the week ending date of                                                     , 
 
I,                                                          of                                                      ,  (hereafter known as  

Employer) in my capacity as                                                         (title) do hereby certify and state: 

Section A: 
1.   All persons employed on said project have been paid the full weekly wages earned by them during             
the week in accordance with Connecticut General Statutes, section 31-53, as amended.  Further, I               
hereby certify and state the following: 
 a)  The records submitted are true and accurate; 
 
 b)  The rate of wages paid to each mechanic, laborer or workman and the amount of payment or 
 contributions paid or payable on behalf of each such employee to any employee  welfare fund, as 
 defined  in Connecticut  General Statutes, section 31-53 (h), are not less than the prevailing rate 
 of wages and the amount of payment or contributions paid or payable on behalf of each such 
 employee to any employee welfare fund, as determined by the Labor Commissioner pursuant to 
 subsection Connecticut General Statutes, section 31-53 (d), and said wages and benefits are not 
 less than those which may also be required by contract; 
 
 c)  The Employer has complied with all of the provisions in Connecticut General Statutes, 
 section 31-53 (and Section 31-54 if applicable for state highway construction); 
 
 d)  Each such employee of the Employer is covered by a worker’s compensation insurance 
 policy for the duration of his employment which proof of coverage has been provided to the 
 contracting  agency; 
 
 e) The Employer does not receive kickbacks, which means any money, fee, commission, credit, 
 gift, gratuity, thing of value, or compensation of any kind which is provided directly or  
 indirectly, to any prime contractor, prime contractor employee, subcontractor, or subcontractor 
 employee for the purpose of improperly obtaining or rewarding favorable treatment in  
 connection with a prime contract or in connection with a prime contractor in connection with a 
 subcontractor relating to a prime contractor; and 
 
 f) The Employer is aware that filing a certified payroll which he knows to be false is a class D 
 felony for which the employer may be fined up to five thousand dollars, imprisoned for up to 
 five years or both.  
 
2.    OSHA~The employer shall affix a copy of the construction safety course, program or 
training completion document to the certified payroll required to be submitted to the contracting 
agency for this project on which such employee’s name first appears.  
 
                                                                                                                                                    
            (Signature)            (Title)                                   Submitted on (Date) 
                                   
Section B:  Applies to CONNDOT Projects ONLY 
That pursuant to CONNDOT contract requirements for reporting purposes only, all employees 
listed under Section B who performed work on this project are not covered under the prevailing 
wage requirements defined in Connecticut General Statutes Section 31-53.                        

                                                         
            (Signature)            (Title)                                   Submitted on (Date) 
                                                                   
Note:  CTDOL will assume all hours worked were performed under Section A unless clearly 
delineated as Section B WWS-CP1 as such.  Should an employee perform work under both 
Section A and Section B, the hours worked and wages paid must be segregated for reporting 
purposes.                                                                

***THIS IS A PUBLIC DOCUMENT*** 
***DO NOT INCLUDE SOCIAL SECURITY NUMBERS*** 
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 DRAWING LIST 

 Ballantine Park Pool Improvements – Southbury 
 Drawing List-1 

POOL IMPROVEMENTS 

BALLANTINE PARK 
611 OLD FIELD ROAD 
SOUTHBURY, CT 06488 

S/P+A PROJECT #21.360 

 Drawing Number Drawing Name 

  COVER SHEET 

 INFORMATION & CODE DRAWINGS 
G001 GENERAL & CODE INFORMATION 

 CIVIL DRAWINGS 
C100 ABBREVIATIONS, NOTES & LEGEND 
C101-C199 NOT USED 
C200 EXISTING CONDITIONS PLAN 
C201-C299 NOT USED 
C300 DEMOLITION, EROSION & SEDIMENTATION CONTROL PLAN 
C301-C399 NOT USED 
C400 OVERALL GRADING, DRAINAGE & SUBSURFACE LEACHING SYSTEM 

PLAN 
C401-C499 NOT USED 
C500 BACKWASH SYSTEM LEACHING FIELD PLAN 
C501-C899 NOT USED 
C900-C901 SITE DETAILS 

 ARCHITECTURAL DRAWINGS 
A100 FLOOR PLANS & ELEVATIONS 
A101-A199 NOT USED 
A200 SECTION, ROOF FRAMING PLAN, DETAILS & DOOR SCHEDULE 

 PLUMBING DRAWINGS 
P001 PLUMBING GENERAL NOTES & LEGEND 
P002-P099 NOT USED 
P100 FLOOR PLANS – PLUMBING 

 MECHANICAL DRAWINGS 
M100 FLOOR PLANS – MECHANICAL 

 ELECTRICAL DRAWINGS 
E100 ELECTRICAL SHED PLANS 
E101 ELECTRICAL GENERAL NOTES, LEGEND & DETAILS 

 AQUATICS DRAWINGS 
AQ001 GENERAL NOTES 
AQD01 DEMO SITE PLAN 
AQ002 SITE PLAN 
AQ003-AQ099 NOT USED 
AQ100 POOL PLAN 
AQ101-AQ109 NOT USED 
AQ110 POOL SECTIONS 



  
 DRAWING LIST 

 Ballantine Park Pool Improvements – Southbury 
 Drawing List-2 

AQ111-AQ119 NOT USED 
AQ120-AQ121 POOL DETAILS 
AQ122-AQ129 NOT USED 
AQ130 POOL PIPING SCHEMATIC & EQUIPMENT LIST 
AQ131-AQ139 NOT USED 
AQ140 POOL SITE PIPING 
AQ141-AQ149 NOT USED 
AQ150-AQ151 POOL MECHANICAL ROOM & DETAILS 
AQ152-AQ199 NOT USED 
AQ200 POOL DECK DRAINAGE & GRADING PLAN 
AQ201 POOL DECK EXPANSION & CONTRIL JOINT LAYOUT 
AQ202-AQ209 NOT USED 
AQ210 SITE DETAILS 

END OF SECTION 



SUBSURFACE DATA

Ballantine Park Pool Improvements – Southbury
003132-1

SECTION 003132 – SUBSURFACE DATA

PART 1 - GENERAL:

1.1 SCOPE:

A. A subsurface exploration program consisting of borings and test pits have been performed, with 
reasonable care.  The results of the exploration program are appended hereto and are a part of 
the Contract Documents.  If Contractors deem the subsurface information insufficient, they may, 
after obtaining Owner’s permission, carry out additional subsurface explorations, at no expense 
to the Owner.

B. Subsurface information provided in the Contract Documents is limited by the methods used for 
obtaining and expressing such data, and is subject to various interpretations.  The terms used to 
describe soils, rock, groundwater and such other conditions are subject to local usage and 
individual interpretation.

C. Borings have been drilled substantially at the locations indicated on the drawings and advanced 
to the depths shown on the logs.  Soil information presented in the boring logs, as to classification, 
gradation, properties, density and consistency, is based on visual observation of recovered 
samples.  Groundwater levels reported on the boring logs are those measured in the field at the 
particular location and at the time measurements were made, and do not necessarily represent 
permanent groundwater elevations. Groundwater elevations may be affected by temperature, 
rainfall, tidal fluctuation, and other factors that may not have been present at the time the 
measurements were made.  The Contractors should be aware that groundwater level fluctuations 
may affect methods of construction.

D. Subsurface exploration, soil and rock data are for the general information of the Contractors.  The 
Contractors are obligated to examine the site, review boring and test pit logs, all available 
information and records of explorations, investigations and other pertinent data for the site, and 
then based upon their own interpretations and investigations decide the character of material to 
be encountered and excavated, the suitability of the materials to be used for backfilling and such 
other purposes, the groundwater conditions, difficulties or obstacles likely to be encountered, and 
other conditions affecting the work. The subsurface data is accurate only at the particular 
locations and times the subsurface explorations were made.  No other warranty, either expressed 
or implied by the Owner, Engineer or their agents is made as to the accuracy of the subsurface 
information and data shown on the drawings or presented in the Contract Documents.

END OF SECTION 003132
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TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

2. Perc test performed at 72-in b.g.s.

3. Perc test resulted in less than 1 minute per in (MPI)

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

32"

84"

137"

Ap - Dark Grayish Brown Fine Sandy Loam (10YR 4/2)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Bw - Dark Yellowish Brown Fine Sandy Loam (10YR 3/6)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

C1 - Dark Yellowish Brown Fine Sand With Some Silt (10YR 4/6)                                                                                                                 

Massive - Loose                                                                                                                                                                         

10% Gravel                                                                                                                                                                                                                                                                                                     

C2 - Yellowish Brown Medium Coarse Sand (10YR 5/4)                                                                                                                 

Massive - Loose                                                                                                                                                                         

30% Gravel & 5% Cobbles                                                                                                                                                                                                                                                                                                     

C3 - Light Yellowish Brown Medium Sand (10YR 6/4)                                                                                                                 

Massive - Loose                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

- End of Exploration -

TP 1SHGW (Seasonal High Ground Water) Was Not Observed

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 1

Town of Southbury

Southbury

Kyle Elmy

10"

18"



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

2.

3.

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

SHGW (Seasonal High Ground Water) Was Not Observed TP 1

Perc test performed at 72-in b.g.s.

Perc test resulted in less than 1 minute per in (MPI)

Kyle Elmy

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 1

Town of Southbury

Southbury



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

2. Perc test performed at 66-in b.g.s.

3. Perc test resulted in less than 1 MPI

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

SHGW (Seasonal High Ground Water) Was Not Observed TP 2

22"

25"

72"

144"

Fill

- End of Exploration -

C1 - Brown Medium Coarse Sand (10YR 5/3)                                                                                                                 

Massive - Loose                                                                                                                                                                         

30% Gravel & 5% Cobbles                                                                                                                                                                                                                                                                                                     

C2 - Light Yellowish Brown Fine Sand (10YR 6/4)                                                                                                                 

Massive - Loose                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

36"

Bw - Yellowish Brown Fine Sandy Loam (10YR 5/6)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Ab - Dark Grayish Brown Fine Sandy Loam (10YR 4/2)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 2

Town of Southbury

Southbury

Kyle Elmy



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

2.

3.

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

SHGW (Seasonal High Ground Water) Was Not Observed TP 2

Perc test performed at 66-in b.g.s.

Perc test resulted in less than 1 MPI

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 2

Town of Southbury

Southbury

Kyle Elmy



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

2. Perc test performed at 66-in b.g.s.

3. Perc test resulted in less than 2 MPI

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

Bw - Yellowish Brown Fine Sandy Loam (10YR 5/6)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Ab - Dark Grayish Brown Fine Sandy Loam (10YR 4/2)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Fill

103"

C1 - Dark Yellowish Brown Fine Sand With Some Silt (10YR 4/4)                                                                                                                 

Massive - Loose                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

112"

C2 - Yellowish Brown Medium Coarse Sand (10YR 5/4)                                                                                                                 

Massive - Loose                                                                                                                                                                         

30% Gravel & 5% Cobbles                                                                                                                                                                                                                                                                                                     

SHGW (Seasonal High Ground Water) Was Not Observed TP 3

55"

60"

84"

156"

C3 - Pale Brown Fine Sand (10YR 6/3)                                                                                                                            

Massive - Loose                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

- End of Exploration -

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 3

Town of Southbury

Southbury

Kyle Elmy



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

2.

3.

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

SHGW (Seasonal High Ground Water) Was Not Observed TP 3

Perc test performed at 66-in b.g.s.

Perc test resulted in less than 2 MPI

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 3

Town of Southbury

Southbury

Kyle Elmy



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

SHGW (Seasonal High Ground Water) Was Not Observed TP 4

144"

C1 - Brown Medium Coarse Sand (10YR 5/3)                                                                                                                 

Massive - Loose                                                                                                                                                                         

50% Gravel & 5% Cobbles                                                                                                                                                                                                                                                                                                     

- End of Exploration -

24"

Fill

30"

Ab - Dark Grayish Brown Fine Sandy Loam (10YR 4/2)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

35"

Bw - Yellowish Brown Fine Sandy Loam (10YR 5/6)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 4

Town of Southbury

Southbury

Kyle Elmy



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

SHGW (Seasonal High Ground Water) Was Not Observed TP 4

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 4

Town of Southbury

Southbury

Kyle Elmy



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

SHGW (Seasonal High Ground Water) Was Not Observed TP 5

5"

24"

52"

76"

Ap - Dark Grayish Brown Fine Sandy Loam (10YR 4/2)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

144"

C3 - Light Yellowish Brown Coarse Sand (10YR 6/4)                                                                                                                 

Massive - Loose                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

- End of Exploration -

C2 - Yellowish Brown Medium Coarse Sand (10YR 5/4)                                                                                                                 

Massive - Loose                                                                                                                                                                         

30% Gravel & 5% Cobbles                                                                                                                                                                                                                                                                                                     

C1 - Dark Yellowish Brown Fine Sand With Some Silt (10YR 4/6)                                                                                                                 

Massive - Loose                                                                                                                                                                         

10% Gravel                                                                                                                                                                                                                                                                                                     

Bw - Dark Yellowish Brown Fine Sandy Loam (10YR 3/6)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 5

Town of Southbury

Southbury

Kyle Elmy



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

SHGW (Seasonal High Ground Water) Was Not Observed TP 5

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 5

Town of Southbury

Southbury

Kyle Elmy



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

2. Perc test performed at 62-in b.g.s.

3. Perc test resulted in less than 1 MPI

4. Hole was filled in prior to photos of full depth being able to be taken

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

Fill

SHGW (Seasonal High Ground Water) Was Not Observed TP 6

144"

C2 - Pale Brown Fine Sand (10YR 6/3)                                                                                                                          

Massive - Loose                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

- End of Exploration -

113"

90"

C1 - Brown Medium Coarse Sand (10YR 5/3)                                                                                                                 

Massive - Loose                                                                                                                                                                         

30% Gravel                                                                                                                                                                                                                                                                                                    

Bw - Yellowish Brown Fine Sandy Loam (10YR 5/6)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

52"

42"

Ab - Dark Grayish Brown Fine Sandy Loam (10YR 4/2)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 6

Town of Southbury

Southbury

Kyle Elmy



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

2.

3.

4. Hole was filled in prior to photos of full depth being able to be taken

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

SHGW (Seasonal High Ground Water) Was Not Observed TP 6

Perc test performed at 62-in b.g.s.

Perc test resulted in less than 1 MPI

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 6

Town of Southbury

Southbury

Kyle Elmy



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

2. Perc test performed at 60-in b.g.s., less than 1MPI

3. Conduit encountered at 30-in b.g.s

4. Hole was filled in prior to photos of full depth being able to be taken

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

SHGW (Seasonal High Ground Water) Was Not Observed TP 7

8"

Ab - Dark Grayish Brown Fine Sandy Loam (10YR 4/2)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Bw - Yellowish Brown Fine Sandy Loam (10YR 5/6)                                                                                                                 

Subangular Blocky - Friable                                                                                                                                                                                                                                                                                                                                                                                                                                                                
18"

42"

- End of Exploration -

144"

C1 - Brown Medium Coarse Sand (10YR 5/3)                                                                                                                 

Massive - Loose                                                                                                                                                                         

50% Gravel & 5% Cobbles                                                                                                                                                                                                                                                                                                     

C1 - Dark Yellowish Brown Fine Sand (10YR 4/6)                                                                                                                 

Massive - Loose                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 7

Town of Southbury

Southbury

Kyle Elmy



TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Jesse (DPW) ELEVATION see plan

OBSERVED BY DATE 6/15/23 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1.

2.

3.

4. Hole was filled in prior to photos of full depth being able to be taken

\\wse03.local\WSE\Projects\CT\Southbury CT\Southbury Ballantine Pool Design\Civil\Test Pits\[Southbury TP Logs.xlsx]TP 6

SHGW (Seasonal High Ground Water) Was Not Observed TP 7

Perc test performed at 60-in b.g.s., less than 1MPI

Conduit encountered at 30-in b.g.s

Ballantine Pool - ENG23-0438

611 Old Field Rd, Southbury, CT TP 7

Town of Southbury

Southbury

Kyle Elmy



CLIENT:

PROJECT:

TITLE:

0 15 30

APPROXIMATE  SCALE  IN  FEET
NOTE: SITE FEATURES ARE APPROXIMATE AND
SHOULD NOT BE USED FOR PLANNING PURPOSES.

Whernandez
Typewritten Text
BORING LOCATION PLAN

Whernandez
Typewritten Text
FIGURE 1

Whernandez
Image

Whernandez
Image

Whernandez
Typewritten Text
WESTON &SAMPSON

Whernandez
Image

Whernandez
Stamp

Whernandez
Typewritten Text
B2

Whernandez
Stamp

Whernandez
Typewritten Text
B1

Whernandez
Stamp

Whernandez
Typewritten Text
B3

Whernandez
Stamp

Whernandez
Typewritten Text
B4

Whernandez
Typewritten Text

Whernandez
Typewritten Text
611 OLD FIELD ROAD, SOUTHBURY, CT













 PERMITS 

 Ballantine Park Pool Improvements – Southbury 
 003143-1 

SECTION 003143 - PERMITS 
  
 
PART 1 – GENERAL 
 
1.1  DESCRIPTION 
 

This Section provides specific information and defines specific requirements of the Contractor 
regarding the preparation and acquisition of permits required to perform the work of this project.  

 
1.2  RELATED WORK 
 

A. Section 011100, CONTROL OF WORK AND MATERIALS 

B. Section 011419.16, DUST CONTROL  

 
C.        Section 015526.13, SIGNAGE (TRAFFIC CONTROL) 

D.        Section 015719, ENVIRONMENTAL PROTECTION  

 
E.       Section 310000, EARTHWORK 

F.       Section 312319, DEWATERING 

 
1.3 GENERAL REQUIREMENTS 
 

 A. The Owner has will obtain and pay for the permits listed below, which are required for this project.  
The Contractor shall obtain and pay for all other permits required, as defined under the Permits 
subsection of GENERAL CONDITIONS. 

  
 

Permits by Owner* Status 
 

Housatonic Valley Health District (HVHD)  

 B100a (Change in Use Application) (T.B.D.) 

Department of Energy & Environmental Protection (DEEP)  

 DEP-WD-GP-005 (General Permit for the Discharge of (T.B.D.) 

Swimming Pool Wastewater from a Public Pool)  

Department of Public Health (DPH)  

 Application for Approval of Plans and Specifications (T.B.D.) 

for a Public Pool(s)  
  

  
 
This list is provided to alert Contractor of anticipated permits but may not include all permits.  Contractor 
is responsible for all other construction permits per GENERAL CONDITIONS.  Contractor shall prepare 
permit application and obtain the permit after contract is awarded, bearing all expenses, and fees.   



 PERMITS 

 Ballantine Park Pool Improvements – Southbury 
 003143-2 

PART 2 – PRODUCTS (Not Used) 

PART 3 – EXECUTION 
 
3.1  PERFORM WORK IN ACCORDANCE WITH REQUIREMENTS: 

 
A. The Contractor shall perform the work in accordance with the Contract Documents, including the 

attached permits/order of conditions, and any applicable municipal requirements. 
 

B. Prior to commencing any construction activities, the Contractor shall demonstrate to the Owner 
and the Engineer, through on-site inspection and submitting copies of permits or approvals, that 
it is in full compliance with the terms and conditions of all permits specified herein.  The Contractor 
shall maintain full compliance with all permits throughout the performance of the work, and upon 
request, grant access to permitting authorities to inspect the site for the purpose of verifying such 
compliance.   

 
 
END OF SECTION 003143 
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 011000-1 

SECTION 011000 - SUMMARY OF WORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 PROJECT DESCRIPTION 

A. The Work of the Project is defined by the Contract Documents and consists of improvements of 
an existing pool and the construction of a new equipment shed. 

B. The Work generally includes, but is not necessarily limited to the following major elements: 

1. Removal of selected portions of the existing pool and surrounding areas and replacement 
with new as indicated on Drawings. 

2. Offsite disposal of all removed materials. 
3. Construction of a new shed building, including but not limiting to the following: 

a. Excavation, trenching, backfilling, grading, and seeding of disturbed areas. 
b. Provision and installation of concrete foundations, footings, and slab, including 

waterproofing and vapor retarders. 
c. Provision and installation of wall, ceiling, and roof framing. 
d. Provision and installation of roof sheathing, underlayment, shingles, and metal 

flashings, including gutters and downspouts. 
e. Provision and installation of wall sheathing, weather barrier, siding, and trim. 
f. Provision and installation of doors, frames, and associated hardware. 
g. Provision and installation of gypsum board, including painting and sealants 

throughout. 

4. Provision and installation of framing, gypsum, and wall protection panels at existing pool 
house. 

5. Provision and installation of water and gas piping, connecting to the existing pool house. 
6. Provision and installation of cross connection devices for pool makeup water and 

drainage from pool filtration equipment. 
7. Provision and installation of exhaust fans for pool equipment shed ventilation. 
8. Electrical: 

a. Provision and installation of a new electrical panel rated for 100A, 120/208V-3PH 
to be fed from an existing electrical panel located in the main building. 

b. Provision and installation of power connections, including associated disconnect 
where required, to suit new pool equipment, power receptacles, and lighting. 

c. Provision and installation of new lighting fixtures and controls and interior and 
exterior power receptacles, including emergency twin head wall packs. 

1.3 CONTRACTOR USE OF PREMISES 

A. General: Limit use of the premises to construction activities in areas indicated.  Do not disturb 
portions of Project site beyond areas in which the Work is indicated. 



  
 SUMMARY OF WORK 

 Ballantine Park Pool Improvements – Southbury 
 011000-2 

B. Confine operations to as small work areas and accessways as possible.  As much as possible 
and without damage to the finishes, doors, and related building systems, access the project 
area via the service doors designated by Owner. 

C. Keep driveways and entrances serving the premises clear and available to the Owner and 
emergency vehicles at all times. Do not use these areas for parking or storage of materials. 
Schedule deliveries to minimize space and time requirements for storage of materials and 
equipment on site. 

D. Use of the Existing Building: Maintain the existing building in a weathertight condition 
throughout the construction period.  Repair damage caused by construction operations. Take all 
precautions necessary to protect the building during the construction period. 

1. Contractor is responsible to secure project area/site from intrusions.  

1.4 SPECIAL REQUIREMENTS 

A. The Contractor shall ensure that all work performed is done so in a safe manner and that all 
his/her employees shall adhere to all applicable safety procedures and practices at all times.  
There may be children and staff in the vicinity of the work area during normal working hours.  
The Contractor shall be aware at all times that additional safety considerations should be taken.  
Particular care shall be taken by the Contractor, Subcontractors and all those in their employ, 
that all tools, equipment, ladders, etc. are never left unsupervised. 

B. Schedule: Work (meaning shop drawings and procurement) for the project can begin 
immediately after the contract signing however the on-site construction period cannot begin until 
the existing pool has been closed for the season (September 3, 2024, the earliest). Owner will 
provide Contractor a 30-day advanced notice of the exact start date. 

1. Equipment can be stored on the project site prior to construction however Contractor is 
responsible for its securement (storage box, trailer, etc.) Contractor to coordinate location 
with Owner. 

C. Smoking and Controlled Substance Restrictions: Use of tobacco products, alcoholic beverages, 
and other controlled substances inside the building or on the grounds is not permitted.  Strict 
adherence to the regulations will be enforced for the entire duration of the construction. 

D. Site Security – Identification Badges 

1. The Contractor shall provide a list of all contact persons.  The list shall include each 
trade, name of Contractor, contact person(s), phone numbers, fax numbers, Federal 
Employer Identification Number (FEIN), social security number if FEIN is not available, 
and Connecticut Tax Registration number. 

2. Prior to the start of work all Contractor and Sub-Contractor personnel assigned to 
perform work shall be required to fill out and submit to a background check at a cost 
provided by the Contractor.  All information shall be submitted to the Town of Fairfield.  
Information for background check includes the following: 

a. Identity Verification 
b. Criminal Background 
c. Additional checks as deemed warranted. 

3. Security badges will be worn by all project personnel during construction activities.  The 
Contractor will provide badges at no cost to the Owner.  The Contractor will be 



  
 SUMMARY OF WORK 

 Ballantine Park Pool Improvements – Southbury 
 011000-3 

responsible for monitoring the display of badges, including those of the personnel of all 
subcontractors and visitors to the project site. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 





DUST CONTROL

Ballantine Park Pool Improvements – Southbury
011419.16-1

SECTION 011419.16 – DUST CONTROL

PART 1 - GENERAL

1.1 DESCRIPTION

This section of the specification covers the control of dust via calcium chloride and water, complete.

PART 2 - PRODUCTS

2.1 CALCIUM CHLORIDE

A. Calcium chloride shall conform to the requirements of AASHTO-M 144, Type I or Type II and 
Specification for Calcium Chloride, ASTM D98.  The calcium chloride shall be packaged in 
moisture proof bags or in airtight drums with the manufacturer, name of product, net weight, 
and percentage of calcium chloride guaranteed by the manufacturer legibly marked on each 
container.

B. Calcium chloride failing to meet the requirements of the aforementioned specifications or that 
which has become caked or sticky in shipment, may be rejected by the Engineer.

2.2 WATER

A. Water shall not be brackish and shall be free from oil, acid, and injurious alkali or vegetable 
matter.

PART 3 - EXECUTION

3.1 APPLICATION

A. Calcium chloride shall be applied when ordered by the Engineer and only in areas which will 
not be adversely affected by the application.  See Section 015719, ENVIRONMENTAL 
PROTECTION.

B. Calcium chloride shall be uniformly applied at the rate of 1-1/2 pounds per square yard or at 
any other rate as required by the Engineer.  Application shall be by means of a mechanical 
spreader, or other approved methods.  The number and frequency of applications shall be 
determined by the Engineer.

C. Water may be sprinkler applied with equipment including a tank with gauge-equipped pressure 
pump and a nozzle-equipped spray bar.

D. Water shall be dispersed through the nozzle under a minimum pressure of 20 pounds per 
square inch, gauge pressure.

END OF SECTION 011419.16
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SECTION 012300 - ALTERNATES 

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 administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined 
in the Bidding Requirements that may be added to or deducted from the base bid amount if 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents. 

1. Alternates described in this Section are part of the Work only if enumerated in the 
Agreement. 

2. The cost or credit for each alternate is the net addition to or deduction from the Contract 
Sum to incorporate alternate into the Work.  No other adjustments are made to the 
Contract Sum. 

1.4 PROCEDURES 

A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate 
work of the alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 
items incidental to or required for a complete installation whether or not indicated as part 
of alternate. 

B. Notification: Immediately following award of the Contract, notify each party involved, in writing, 
of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred 
for later consideration.  Include a complete description of negotiated modifications to alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract.  No 
extensions of time shall be granted for accepted alternates. 

D. Schedule:  A schedule of alternates is included at the end of this Section.  Specification 
Sections referenced in schedule contain requirements for materials necessary to achieve the 
work described under each alternate. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. DEDUCT ALTERNATE #1: Pool Heater: Deduct from the Base Bid the provision and 
installation of the pool heating system as detailed on the Aquatics Drawings, Drawing M100, 
and in Section 131100.16 “Swimming Pool Equipment”. Contractor to leave infrastructure ready 
(capped, valved, etc.) for future use. 

B. DEDUCT ALTERNATE #2: Pool Heater Infrastructure: Deduct from the Base Bid the 
provision and installation of the pool heating system infrastructure as detailed on Drawing P100 
and in Section 221623 “Facility Natural-Gas Piping”. 

END OF SECTION 012300 
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SECTION 012500 - SUBSTITUTION 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. Section includes administrative and procedural requirements for substitutions. 

B. Related Sections: 

1. Section 016000 "Product Requirements" for requirements for submitting comparable 
product submittals for products by listed manufacturers. 

2. Divisions 02 through 49 Sections for specific requirements and limitations for 
substitutions. 

1.3 DEFINITIONS 

A. Substitutions: Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor. 

1. Substitutions for Cause:  Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product, regulatory changes, or 
unavailability of required warranty terms. 

2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not 
required in order to meet other Project requirements but may offer advantage to 
Contractor or Owner. 

1.4 SUBMITTALS 

A. Substitution Requests:  Submit three (3) copies of each request for consideration.  Identify 
product or fabrication or installation method to be replaced.  Include Specification Section 
number and title and Drawing numbers and titles. 

1. Substitution Request Form:  Use CSI Form 1.5C, 13.1A, or comparable form. 
2. Documentation:  Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Statement indicating why specified product or fabrication or installation cannot be 
provided, if applicable. 

b. Coordination information, including a list of changes or modifications needed to 
other parts of the Work and to construction performed by Owner and separate 
contractors, that will be necessary to accommodate proposed substitution. 

c. Detailed, SIDE-BY-SIDE comparison of significant qualities of proposed 
substitution with those of the Work specified.  Include annotated copy of applicable 
specification section.  Significant qualities may include attributes such as 
performance, weight, size, durability, visual effect, sustainable design 
characteristics, warranties, and specific features and requirements indicated.  
Indicate deviations, if any, from the Work specified. 
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d. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 

e. Samples, where applicable or requested. 
f. Certificates and qualification data, where applicable or requested. 
g. List of similar installations for completed projects with project names and 

addresses and names and addresses of Architects and Owners. 
h. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated. 
i. Research reports evidencing compliance with building code in effect for Project, 

from ICC-ES. 
j. Detailed comparison of Contractor's construction schedule using proposed 

substitution with products specified for the Work, including effect on the overall 
Contract Time.  If specified product or method of construction cannot be provided 
within the Contract Time, include letter from manufacturer, on manufacturer's 
letterhead, stating date of receipt of purchase order, lack of availability, or delays in 
delivery. 

k. Cost information, including a proposal of change, if any, in the Contract Sum. 
l. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents except as indicated in substitution request, is compatible 
with related materials, and is appropriate for applications indicated. 

m. Contractor's waiver of rights to additional payment or time that may subsequently 
become necessary because of failure of proposed substitution to produce 
indicated results. 

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within seven (7) days of receipt of a request for substitution.  
Architect will notify Contractor of acceptance or rejection of proposed substitution within 
fifteen (15) days of receipt of request, or seven (7) days of receipt of additional 
information or documentation, whichever is later. 

a. Forms of Acceptance:  Change Order, Construction Change Directive, or 
Architect's Supplemental Instructions for minor changes in the Work. 

b. Use product specified if Architect does not issue a decision on use of a proposed 
substitution within time allocated. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed substitution 
with related products and materials.  Engage qualified testing agency to perform compatibility 
tests recommended by manufacturers. 

1.6 PROCEDURES 

A. Coordination:  Modify or adjust affected work as necessary to integrate work of the approved 
substitutions. 

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Procurement Substitution Request: Submit to Architect seven (7) days prior to date of bid 
opening. 
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B. Substitutions for Cause:  Submit requests for substitution immediately upon discovery of need 
for change, but not later than fifteen (15) days prior to time required for preparation and review 
of related submittals. 

1. Conditions: Architect will consider Contractor's request for substitution when the following 
conditions are satisfied.  If the following conditions are not satisfied, Architect will return 
requests without action, except to record noncompliance with these requirements: 

a. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

b. Substitution request is fully documented and properly submitted. 
c. Requested substitution will not adversely affect Contractor's construction schedule. 
d. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
e. Requested substitution is compatible with other portions of the Work. 
f. Requested substitution has been coordinated with other portions of the Work. 
g. Requested substitution provides specified warranty. 
h. If requested substitution involves more than one (1) contractor, requested 

substitution has been coordinated with other portions of the Work, is uniform and 
consistent, is compatible with other products, and is acceptable to all contractors 
involved. 

C. Substitutions for Convenience:  Architect will consider requests for substitution if received within 
sixty (60) days after the Notice to Proceed.  Requests received after that time may be 
considered or rejected at discretion of Architect. 

1. Conditions: Architect will consider Contractor's request for substitution when the following 
conditions are satisfied.  If the following conditions are not satisfied, Architect will return 
requests without action, except to record noncompliance with these requirements: 

a. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 
Documents. 

c. Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

d. Substitution request is fully documented and properly submitted. 
e. Requested substitution will not adversely affect Contractor's construction schedule. 
f. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
g. Requested substitution is compatible with other portions of the Work. 
h. Requested substitution has been coordinated with other portions of the Work. 
i. Requested substitution provides specified warranty. 
j. If requested substitution involves more than one (1) contractor, requested 

substitution has been coordinated with other portions of the Work, is uniform and 
consistent, is compatible with other products, and is acceptable to all contractors 
involved. 
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PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SECTION 012600 - CONTRACT MODIFICATION 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. Section includes administrative and procedural requirements for handling and processing 
Contract modifications. 

B. Related Sections: 

1. Section 016000 "Product Requirements" for administrative procedures for handling 
requests for substitutions made after Contract award. 

1.3 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, 
"Architect's Supplemental Instructions." 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of proposed 
changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If 
necessary, the description will include supplemental or revised Drawings and Specifications. 

1. Proposal Requests issued by Architect are not instructions either to stop work in progress 
or to execute the proposed change. 

2. Within time specified in Proposal Request or twenty (20) days, when not otherwise 
specified, after receipt of Proposal Request, submit a quotation estimating cost 
adjustments to the Contract Sum and the Contract Time necessary to execute the 
change. 

a. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made.  If requested, furnish survey 
data to substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 
trade discounts. 

c. Include costs of labor and supervision directly attributable to the change. 
d. Include an updated Contractor's construction schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship.  Use available total float before requesting an 
extension of the Contract Time. 

e. Quotation Form:  Use forms acceptable to Architect. 

B. Contractor-Initiated Proposals:  If latent or changed conditions require modifications to the 
Contract, Contractor may initiate a claim by submitting a request for a change to the Architect. 
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1. Include a statement outlining reasons for the change and the effect of the change on the 
Work.  Provide a complete description of the proposed change.  Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made.  If requested, furnish survey data to 
substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

4. Include costs of labor and supervision directly attributable to the change. 
5. Include an updated Contractor's construction schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship.  Use available total float before requesting an extension of the 
Contract Time. 

6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed 
change requires substitution of one product or system for product or system specified. 

7. Proposal Request Form:  Use form acceptable to Architect. 

1.5 CHANGE ORDER PROCEDURES 

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

1.6 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: Architect may issue a Construction Change Directive on 
AIA Document G714.  Construction Change Directive instructs Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a complete description of change in the Work.  It 
also designates method to be followed to determine change in the Contract Sum or the 
Contract Time. 

B. Documentation:  Maintain detailed records on a time and material basis of work required by the 
Construction Change Directive. 

1. After completion of change, submit an itemized account and supporting data necessary 
to substantiate cost and time adjustments to the Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600 
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SECTION 012900 - PAYMENT 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 necessary to prepare and 
process Applications for Payment. 

B. Related Sections: 

1. Section 012600 "Contract Modification Procedures" for administrative procedures for 
handling changes to the Contract. 

2. Section 013200 "Construction Progress Documentation" for administrative requirements 
governing the preparation and submittal of the Contractor's construction schedule. 

3. Section 013300 "Submittal Procedures" for administrative requirements governing the 
preparation and submittal of the submittal schedule. 

1.3 SCHEDULE OF VALUES 

A. Coordination:  Coordinate preparation of the schedule of values with preparation of Contractor's 
construction schedule. 

1. Correlate line items in the schedule of values with other required administrative forms 
and schedules, including the following: 

a. Application for Payment forms with continuation sheets. 
b. Submittal schedule. 
c. Items required to be indicated as separate activities in Contractor's construction 

schedule. 

2. Submit the schedule of values to Architect at earliest possible date but no later than 
seven (7) days before the date scheduled for submittal of initial Applications for Payment. 

B. Format and Content:  Use the Project Manual table of contents as a guide to establish line items 
for the schedule of values.  Provide at least one (1) line item for each Specification Section. 

1. Identification: Include the following Project identification on the schedule of values: 

a. Project name and location. 
b. Name of Architect. 
c. Architect's project number. 
d. Contractor's name and address. 
e. Date of submittal. 

2. Arrange schedule of values consistent with format of AIA Document G703. 
3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 

evaluation of Applications for Payment and progress reports.  Coordinate with the Project 
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Manual table of contents.  Provide multiple line items for principal subcontract amounts in 
excess of five percent (5%) of Contract Sum. 

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
5. Provide a separate line item in the schedule of values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed. 

a. Differentiate between items stored on-site and items stored off-site.  If required, 
include evidence of insurance. 

6. Provide separate line items in the schedule of values for initial cost of materials, for each 
subsequent stage of completion, and for total installed value of that part of the Work. 

7. Each item in the schedule of values and Applications for Payment shall be complete.  
Include total cost and proportionate share of general overhead and profit for each item. 

a. Temporary facilities and other major cost items that are not direct cost of actual 
work-in-place may be shown either as separate line items in the schedule of 
values or distributed as general overhead expense, at Contractor's option. 

8. Schedule Updating:  Update and resubmit the schedule of values before the next 
Applications for Payment when Change Orders or Construction Change Directives result 
in a change in the Contract Sum. 

1.4 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment shall be consistent with previous applications and payments as 
certified by Architect and paid for by Owner. 

1. Initial Application for Payment, Application for Payment at time of Substantial Completion, 
and final Application for Payment involve additional requirements. 

B. Payment Application Times:  The date for each progress payment is indicated in the Agreement 
between Owner and Contractor.  The period of construction work covered by each Application 
for Payment is the period indicated in the Agreement. 

C. Application for Payment Forms:  Use AIA Document G702 and AIA Document G703 as form for 
Applications for Payment. 

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor.  Architect will return incomplete 
applications without action. 

1. Entries shall match data on the schedule of values and Contractor's construction 
schedule.  Use updated schedules if revisions were made. 

2. Include amounts for work completed following previous Application for Payment, whether 
or not payment has been received.  Include only amounts for work completed at time of 
Application for Payment. 

3. Include amounts of Change Orders and Construction Change Directives issued before 
last day of construction period covered by application. 

4. Indicate separate amounts for work being carried out under Owner-requested project 
acceleration. 

5. Include updated and approved Contractor’s construction schedule, potential Change 
Order Log and Product Submittal Log. 
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E. Stored Materials:  Include in Application for Payment amounts applied for materials or 
equipment purchased or fabricated and stored, but not yet installed.  Differentiate between 
items stored on-site and items stored off-site. 

1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of 
surety to payment, for stored materials. 

2. Provide supporting documentation that verifies amount requested, such as paid invoices.  
Match amount requested with amounts indicated on documentation; do not include 
overhead and profit on stored materials. 

3. Provide summary documentation for stored materials indicating the following: 

a. Materials previously stored and included in previous Applications for Payment. 
b. Work completed for this Application utilizing previously stored materials. 
c. Additional materials stored with this Application. 
d. Total materials remaining stored, including materials with this Application. 

F. Transmittal:  Submit three (3) signed and notarized original copies of each Application for 
Payment to Architect by a method ensuring receipt within 24 hours.  One (1) copy shall include 
waivers of lien and similar attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application. 

G. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of mechanic's 
liens from subcontractors, sub-subcontractors, and suppliers for construction period covered by 
the previous application. 

1. Submit partial waivers on each item for amount requested in previous application, after 
deduction for retainage, on each item. 

2. When an application shows completion of an item, submit conditional final or full waivers. 
3. Owner reserves the right to designate which entities involved in the Work must submit 

waivers. 
4. Submit final Application for Payment with or preceded by conditional final waivers from 

every entity involved with performance of the Work covered by the application who is 
lawfully entitled to a lien. 

5. Waiver Forms: Submit waivers of lien on forms, executed in a manner acceptable to 
Owner. 

H. Initial Application for Payment:  Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 
2. Schedule of values. 
3. Contractor's construction schedule (preliminary if not final). 
4. Products list (preliminary if not final). 
5. Schedule of unit prices. 
6. Submittal schedule (preliminary if not final). 
7. List of Contractor's staff assignments. 
8. List of Contractor's principal consultants. 
9. Copies of building permits. 
10. Copies of authorizations and licenses from authorities having jurisdiction for performance 

of the Work. 
11. Initial progress report. 
12. Report of preconstruction conference. 
13. Certificates of insurance and insurance policies. 
14. Performance and payment bonds. 
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15. Data needed to acquire Owner's insurance. 

I. Application for Payment at Substantial Completion:  After issuing the Certificate of Substantial 
Completion, submit an Application for Payment showing one hundred percent (100%) 
completion for portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete and a 
statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificates of Partial Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work. 

J. Final Payment Application:  Submit final Application for Payment with releases and supporting 
documentation not previously submitted and accepted, including, but not limited, to the 
following: 

1. Evidence of completion of Project closeout requirements. 
2. Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
6. AIA Document G707, "Consent of Surety to Final Payment." 
7. Evidence that claims have been settled. 
8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of 

date of Substantial Completion or when Owner took possession of and assumed 
responsibility for corresponding elements of the Work. 

9. Final liquidated damages settlement statement. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

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 administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following: 

1. General project coordination procedures. 
2. Administrative and supervisory personnel. 
3. Requests for Information (RFIs). 
4. Project meetings. 

B. Each contractor shall participate in coordination requirements.  Certain areas of responsibility 
are assigned to a specific contractor. 

C. Related Sections: 

1. Section 013200 "Construction Progress Documentation" for preparing and submitting 
Contractor's construction schedule. 

2. Section 017300 "Execution" for procedures for coordinating general installation and field-
engineering services, including establishment of benchmarks and control points. 

3. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract. 

1.3 DEFINITIONS 

A. RFI:  Request from Owner, Architect, or Contractor seeking information from each other during 
construction. 

1.4 COORDINATION 

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations, included in different Sections, that depend on each other for proper 
installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results where 
installation of one (1) part of the Work depends on installation of other components, 
before or after its own installation. 

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. 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. 
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1. Prepare similar memoranda for 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 to avoid conflicts and to ensure orderly progress of 
the Work.  Such administrative activities include, but are not limited to, the following: 

1. Preparation of 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. Pre-installation conferences. 
7. Startup and adjustment of systems. 
8. 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.  Coordinate use of 
temporary utilities to minimize waste. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated into, the Work.  Refer to other Sections for disposition of salvaged materials 
that are designated as Owner's property. 

1.5 KEY PERSONNEL 

A. Key Personnel Names:  Within fifteen (15) days of starting construction operations, submit a list 
of key personnel assignments, including superintendent and other personnel in attendance at 
Project site.  Identify individuals and their duties and responsibilities; list addresses and 
telephone numbers, including home, office, and cellular telephone numbers and email 
addresses.  Provide names, addresses, and telephone numbers of individuals assigned as 
standbys in the absence of individuals assigned to Project. 

1. Post copies of list in project meeting room, in temporary field office, and by each 
temporary telephone.  Keep list current at all times. 

1.6 REQUESTS FOR INFORMATION (RFIs) 

A. General:  Immediately on discovery of the need for additional information or interpretation of the 
Contract Documents, Contractor shall prepare and submit an RFI in the form specified. 

1. Architect will return RFIs submitted to Architect by other entities controlled by Contractor 
with no response. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 
work or work of subcontractors. 

B. Content of the RFI:  Include a detailed, legible description of item needing information or 
interpretation and the following: 

1. Project name. 
2. Project number. 
3. Date. 
4. Name of Contractor. 
5. Name of Architect. 
6. RFI number, numbered sequentially. 
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7. RFI subject. 
8. Specification Section number and title and related paragraphs, as appropriate. 
9. Drawing number and detail references, as appropriate. 
10. Field dimensions and conditions, as appropriate. 
11. Contractor's suggested resolution.  If Contractor's solution(s) impacts the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI. 
12. Contractor's signature. 
13. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, 

Shop Drawings, coordination drawings, and other information necessary to fully describe 
items needing interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of affected 
materials, assemblies, and attachments on attached sketches. 

C. RFI Forms:  AIA Document G716 or comparable form. 

D. Architect's Action:  Architect will review each RFI, determine action required, and respond.  
Allow seven (7) working days for Architect's response for each RFI.  RFIs received by Architect 
after 1:00 p.m. will be considered as received the following working day. 

1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for coordination information already indicated in the Contract 

Documents. 
d. Requests for adjustments in the Contract Time or the Contract Sum. 
e. Requests for interpretation of Architect's actions on submittals. 
f. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt of additional information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according to 
Section 012600 "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Architect in writing within ten (10) days of receipt of the 
RFI response. 

E. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 
to affected parties.  Review response and notify Architect within seven (7) days if Contractor 
disagrees with response. 

F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  
Submit log weekly. Include the following: 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect. 
4. RFI number including RFIs that were dropped and not submitted. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received. 
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8. Identification of related Minor Change in the Work, Construction Change Directive, and 
Proposal Request, as appropriate. 

1.7 PROJECT MEETINGS 

A. General: Schedule and conduct meetings and conferences at Project site, unless otherwise 
indicated. 

1. Attendees:  Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting.  Notify Owner and Architect of scheduled 
meeting dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
3. Minutes: General Contractor or Construction Manager is responsible for recording 

significant discussions and agreements achieved. General Contractor or Construction 
Manager is also responsible for distributing the meeting minutes to everyone concerned 
including Owner and Architect, within three (3) days of the meeting. 

B. Preconstruction Conference:  Schedule and conduct a preconstruction conference before 
starting construction, at a time convenient to Owner and Architect, but no later than fifteen (15) 
days after execution of the Agreement. 

1. Conduct the conference to review responsibilities and personnel assignments. 
2. Attendees:  Authorized representatives of Owner, Construction Administrator, Architect, 

and their consultants; Contractor and its superintendent; major subcontractors; suppliers; 
and other concerned parties shall attend the conference.  Participants at the conference 
shall be familiar with Project and authorized to conclude matters relating to the Work. 

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

a. Tentative construction schedule. 
b. Phasing. 
c. Critical work sequencing and long-lead items. 
d. Designation of key personnel and their duties. 
e. Lines of communications. 
f. Procedures for processing field decisions and Change Orders. 
g. Procedures for RFIs. 
h. Procedures for testing and inspecting. 
i. Procedures for processing Applications for Payment. 
j. Distribution of the Contract Documents. 
k. Submittal procedures. 
l. Preparation of record documents. 
m. Work restrictions. 
n. Working hours. 
o. Owner's occupancy requirements. 
p. Responsibility for temporary facilities and controls. 
q. Procedures for moisture and mold control. 
r. Procedures for disruptions and shutdowns. 
s. Parking availability. 
t. Office, work, and storage areas. 
u. Equipment deliveries and priorities. 
v. First aid. 
w. Security. 
x. Progress cleaning. 

4. Minutes: General Contractor or Construction Manager is responsible for recording and 
distributing meeting minutes. 
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C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each 
construction activity that requires coordination with other construction. 

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting.  Advise Architect 
of scheduled meeting dates. 

2. Agenda:  Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following: 

a. Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Possible conflicts. 
i. Compatibility problems. 
j. Time schedules. 
k. Weather limitations. 
l. Manufacturer's written recommendations. 
m. Warranty requirements. 
n. Compatibility of materials. 
o. Acceptability of substrates. 
p. Temporary facilities and controls. 
q. Space and access limitations. 
r. Regulations of authorities having jurisdiction. 
s. Testing and inspecting requirements. 
t. Installation procedures. 
u. Coordination with other work. 
v. Required performance results. 
w. Protection of adjacent work. 
x. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions. 

4. Reporting:  Distribute minutes of the meeting to each party present and to other parties 
requiring information. 

5. Do not proceed with installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date. 

D. Project Closeout Conference:  Schedule and conduct a Project closeout conference, at a time 
convenient to Owner and Architect, but no later than thirty (30) days prior to the scheduled date 
of Substantial Completion. 

1. Conduct the conference to review requirements and responsibilities related to Project 
closeout. 

2. Attendees:  Authorized representatives of Owner, Architect, and their consultants; 
Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the meeting.  Participants at the meeting shall be familiar with Project 
and authorized to conclude matters relating to the Work. 

3. Agenda:  Discuss items of significance that could affect or delay Project closeout, 
including the following: 
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a. Preparation of record documents. 
b. Procedures required prior to inspection for Substantial Completion and for final 

inspection for acceptance. 
c. Submittal of written warranties. 
d. Requirements for preparing operations and maintenance data. 
e. Requirements for demonstration and training. 
f. Preparation of Contractor's punch list. 
g. Procedures for processing Applications for Payment at Substantial Completion and 

for final payment. 
h. Submittal procedures. 
i. Responsibility for removing temporary facilities and controls. 

4. Minutes: General Contractor or Construction Manager is responsible for recording and 
distributing meeting minutes. 

E. Progress Meetings:  Conduct progress meetings at biweekly intervals. 

1. Coordinate dates of meetings with preparation of payment requests. 
2. Attendees: In addition to representatives of Owner and Architect, each Contractor, 

subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings.  All participants at the meeting shall be familiar with Project and authorized to 
conclude matters relating to the Work. 

3. 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 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 Contractor's construction schedule.  Determine how 
construction behind 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. 

1) Review schedule for next period. 

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) Progress cleaning. 
10) Quality and work standards. 
11) Status of correction of deficient items. 
12) Field observations. 
13) Status of RFIs. 
14) Status of proposal requests. 
15) Pending changes. 
16) Status of Change Orders. 
17) Pending claims and disputes. 
18) Documentation of information for payment requests. 
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4. Minutes: General Contractor or Construction Manager is responsible for recording and 
distributing meeting minutes. 

a. Schedule Updating:  Revise 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) 

END OF SECTION 013100 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

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 administrative and procedural requirements for documenting the progress of 
construction during performance of the Work, including the following: 

1. Contractor's construction schedule. 
2. Daily construction reports. 
3. Material location reports. 
4. Field condition reports. 
5. Special reports. 

B. Related Sections: 

1. Section 013300 "Submittal Procedures" for submitting schedules and reports. 
2. Section 014000 "Quality Requirements" for submitting a schedule of tests and 

inspections. 

1.3 DEFINITIONS 

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

1. Critical Activity:  An activity on the critical path that must start and finish on the planned 
early start and finish times. 

2. Predecessor Activity:  An activity that precedes another activity in the network. 
3. Successor Activity:  An activity that follows another activity in the network. 

B. Cost Loading:  The allocation of the schedule of values for the completion of an activity as 
scheduled.  The sum of costs for all activities must equal the total Contract Sum, unless 
otherwise approved by Architect. 

C. Critical Path:  The longest connected chain of interdependent 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. 

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

F. Resource Loading:  The allocation of manpower and equipment necessary for the completion of 
an activity as scheduled. 

1.4 INFORMATIONAL SUBMITTALS 

A. Format for Submittals:  Submit required submittals in the following format: 

1. PDF electronic file. 

B. Contractor's Construction Schedule:  Initial schedule, of size required to display entire schedule 
for entire construction period. 

1. Submit a working electronic copy of schedule, using software indicated, and labeled to 
comply with requirements for submittals.  Include type of schedule (initial or updated) and 
date on label. 

C. Daily Construction Reports:  Submit at weekly intervals. 

D. Material Location Reports:  Submit at weekly intervals. 

E. Field Condition Reports:  Submit at time of discovery of differing conditions. 

F. Special Reports:  Submit at time of unusual event. 

1.5 QUALITY ASSURANCE 

A. Prescheduling Conference:  Conduct conference at Project site to comply with requirements in 
Section 013100 "Project Management and Coordination." Review methods and procedures 
related to the Contractor's construction schedule, including, but not limited to, the following: 

1. Review software limitations and content and format for reports. 
2. Discuss constraints, including phasing, work stages and area separations. 
3. Review delivery dates for Owner-furnished products. 
4. Review schedule for work of Owner's separate contracts. 
5. Review time required for review of submittals and resubmittals. 
6. Review requirements for tests and inspections by independent testing and inspecting 

agencies. 
7. Review time required for completion and startup procedures. 
8. Review and finalize list of construction activities to be included in schedule. 
9. Review submittal requirements and procedures. 
10. Review procedures for updating schedule. 

1.6 COORDINATION 

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, 
submittal schedule, progress reports, payment requests, and other required schedules and 
reports. 
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1. Secure time commitments for performing critical elements of the Work from entities 
involved. 

2. Coordinate each construction activity in the network with other activities and schedule 
them in proper sequence. 

PART 2 - PRODUCTS 

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of 
Substantial Completion. 

1. Contract completion date shall not be changed by submission of a schedule that shows 
an early completion date, unless specifically authorized by Change Order. 

B. Activities:  Treat each story or separate area as a separate numbered activity for each principal 
element of the Work.  Comply with the following: 

1. Activity Duration:  Define activities so no activity is longer than twenty (20) days, unless 
specifically allowed by Architect. 

2. Procurement Activities:  Include procurement process activities for the following long lead 
items and major items, requiring a cycle of more than sixty (60) days, as separate 
activities in schedule.  Procurement cycle activities include, but are not limited to, 
submittals, approvals, purchasing, fabrication, and delivery. 

3. Submittal Review Time:  Include review and resubmittal times indicated in Section 
013300 "Submittal Procedures" in schedule.  Coordinate submittal review times in 
Contractor's construction schedule with submittal schedule. 

4. Startup and Testing Time:  Include not less than fifteen (15) days for startup and testing. 
5. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion and allow time for Architect's administrative procedures 
necessary for certification of Substantial Completion. 

6. Punch List and Final Completion:  Include not more than thirty (30) days for punch list 
and final completion. 

C. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and 
as follows in schedule and show how the sequence of the Work is affected. 

1. Phasing:  Arrange list of activities on schedule by phase. 
2. Work Restrictions:  Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 
b. Uninterruptible services. 
c. Use of premises restrictions. 
d. Provisions for future construction. 
e. Seasonal variations. 
f. Environmental control. 

3. Work Stages:  Indicate important stages of construction for each major portion of the 
Work, including, but not limited to, the following: 

a. Subcontract awards. 
b. Submittals. 
c. Purchases. 
d. Mockups. 
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e. Fabrication. 
f. Sample testing. 
g. Deliveries. 
h. Installation. 
i. Tests and inspections. 
j. Adjusting. 
k. Curing. 
l. Startup and placement into final use and operation. 

4. Construction Areas:  Identify each major area of construction for each major portion of 
the Work.  Indicate where each construction activity within a major area must be 
sequenced or integrated with other construction activities to provide for the following: 

a. Completion of mechanical installation. 
b. Completion of electrical installation. 
c. Substantial Completion. 

D. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but 
not limited to, the Notice to Proceed, Substantial Completion, and final completion. 

E. Cost Correlation:  At the head of schedule, provide a cost correlation line, indicating planned 
and actual costs.  On the line, show dollar volume of the Work performed as of dates used for 
preparation of payment requests. 

1. Refer to Section 012900 "Payment Procedures" for cost reporting and payment 
procedures. 

F. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to occur or 
commence prior to submittal of next schedule update.  Summarize the following issues: 

1. Unresolved issues. 
2. Unanswered RFIs. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 

G. Recovery Schedule:  When periodic update indicates the Work is fourteen (14) or more 
calendar days behind the current approved schedule, submit a separate recovery schedule 
indicating means by which Contractor intends to regain compliance with the schedule.  Indicate 
changes to working hours, working days, crew sizes, and equipment required to achieve 
compliance, and date by which recovery will be accomplished. 

H. Computer Scheduling Software:  Prepare schedules using current version of a program that has 
been developed specifically to manage construction schedules. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-chart-type, 
Contractor's construction schedule within seven (7) days of date established for the Notice to 
Proceed. 

B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of 
each week with a continuous vertical line. 

1. For construction activities that require three months or longer to complete, indicate an 
estimated completion percentage in ten percent (10%) increments within time bar. 
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2.3 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site: 

1. List of subcontractors at Project site. 
2. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. Equipment at Project site. 
5. Material deliveries. 
6. High and low temperatures and general weather conditions, including presence of rain or 

snow. 
7. Accidents. 
8. Meetings and significant decisions. 
9. Unusual events (refer to special reports). 
10. Stoppages, delays, shortages, and losses. 
11. Meter readings and similar recordings. 
12. Emergency procedures. 
13. Orders and requests of authorities having jurisdiction. 
14. Change Orders received and implemented. 
15. Construction Change Directives received and implemented. 
16. Services connected and disconnected. 
17. Equipment or system tests and startups. 
18. Partial completions and occupancies. 
19. Substantial Completions authorized. 

B. Material Location Reports: At weekly intervals, prepare and submit a comprehensive list of 
materials delivered to and stored at Project site. List shall be cumulative, showing materials 
previously reported plus items recently delivered. Include with list a statement of progress on 
and delivery dates for materials or items of equipment fabricated or stored away from Project 
site. 

C. Field Condition Reports:  Immediately on discovery of a difference between field conditions and 
the Contract Documents, prepare and submit a detailed report.  Submit with a Request for 
Information.  Include a detailed description of the differing conditions, together with 
recommendations for changing the Contract Documents. 

2.4 SPECIAL REPORTS 

A. General:  Submit special reports directly to Owner within one (1) day of an occurrence.  
Distribute copies of report to parties affected by the occurrence. 

B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at 
Project site, whether or not related directly to the Work, prepare and submit a special report.  
List chain of events, persons participating, response by Contractor's personnel, evaluation of 
results or effects, and similar pertinent information.  Advise Owner in advance when these 
events are known or predictable. 
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PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect 
actual construction progress and activities.  Issue schedule one (1) week before each regularly 
scheduled progress meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions have 
been recognized or made.  Issue updated schedule concurrently with the report of each 
such meeting. 

2. Include a report with updated schedule that indicates every change, including, but not 
limited to, changes in logic, durations, actual starts and finishes, and activity durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 

B. Distribution:  Distribute copies of approved schedule to Architect, Construction Administrator, 
Owner, separate contractors, testing and inspecting agencies, and other parties identified by 
Contractor with a need-to-know schedule responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and post in 

the same locations.  Delete parties from distribution when they have completed their 
assigned portion of the Work and are no longer involved in performance of construction 
activities. 

END OF SECTION 013200 
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SECTION 013233 - PHOTOGRAPHIC DOCUMENTATION 

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 administrative and procedural requirements for the following: 

1. Periodic construction photographs. 

B. Related Sections: 

1. Section 013300 "Submittal Procedures" for submitting photographic documentation. 
2. Section 017700 "Closeout Procedures" for submitting photographic documentation as 

project record documents at Project closeout. 

1.3 FORMATS AND MEDIA 

A. Digital Photographs:  Provide color images in JPG format, produced by a digital camera with 
minimum sensor size of 12 megapixels, and at an image resolution of not less than 3200 by 
2400 pixels. Use flash in low light levels or backlit conditions. 

B. Digital Images: Submit digital media as originally recorded in the digital camera, without 
alteration, manipulation, editing, or modifications using image-editing software. 

C. Metadata: Record accurate date and time from camera. 

D. File Names: Name media files with date, Project area, and sequential numbering suffix. 

1.4 CONSTRUCTION PHOTOGRAPHS 

A. General:  Take photographs using the maximum depth of field and in focus. Photographs with 
blurry or out-of-focus areas will not be accepted. 

1. Maintain key plan with each set of construction photographs that identifies each 
photographic location. 

2. Field Office Images:  Maintain one (1) set of images accessible in the field office at 
Project site, available at all times for reference.  Identify images in the same manner as 
those submitted to Architect. 

B. Periodic Construction Photographs:  Take eighteen to twenty (18-20) photographs weekly, 
coinciding with the cutoff date associated with each Application for Payment.  Select vantage 
points to show status of construction and progress since last photographs were taken. 

C. Additional Photographs: Architect may request photographs in addition to periodic photographs 
specified. 

1. In emergency situations, take additional photographs within 24 hours of request. 



  
 PHOTOGRAPHIC DOCUMENTATION 

 Ballantine Park Pool Improvements – Southbury 
 013233-2 

2. Circumstances that could require additional photographs include, but are not limited to, 
the following: 

a. Immediate follow-up when on-site events result in construction damage or losses. 
b. Substantial Completion of a major phase or component of the Work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013233 
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SECTION 013300 - SUBMITTAL 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. Section includes requirements for the submittal schedule and administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals. 

B. Related Sections: 

1. Section 012900 "Payment Procedures" for submitting Applications for Payment and the 
schedule of values. 

2. Section 013200 "Construction Progress Documentation" for submitting schedules and 
reports, including Contractor's construction schedule. 

3. Section 017823 "Operation and Maintenance Data" for submitting operation and 
maintenance manuals. 

4. Section 017839 "Project Record Documents" for submitting record Drawings, record 
Specifications, and record Product Data. 

1.3 DEFINITIONS 

A. Action Submittals:  Written and graphic information and physical samples that require 
Architect's responsive action.  Action submittals are those submittals indicated in individual 
Specification Sections as action submittals. 

B. Informational Submittals:  Written and graphic information and physical samples that do not 
require Architect's responsive action.  Submittals may be rejected for not complying with 
requirements.  Informational submittals are those submittals indicated in individual Specification 
Sections as informational submittals. 

C. File Transfer Protocol (FTP):  Communications protocol that enables transfer of files to and from 
another computer over a network and that serves as the basis for standard Internet protocols.  
An FTP site is a portion of a network located outside of network firewalls within which internal 
and external users are able to access files. 

D. Portable Document Format (PDF):  An open standard file format licensed by Adobe Systems 
used for representing documents in a device-independent and display resolution-independent 
fixed-layout document format. 

1.4 ACTION SUBMITTALS 

A. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule.  Include time required for review, ordering, manufacturing, 
fabrication, and delivery when establishing dates.  Include additional time required for making 
corrections or modifications to submittals noted by the Architect and additional time for handling 
and reviewing submittals required by those corrections. 
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1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 
Contractor's construction schedule. 

2. Submit concurrently with Contractor’s construction schedule.  Include submittals required 
during the first sixty (60) days of construction.  List those submittals required to maintain 
orderly progress of the Work and those required early because of long lead time for 
manufacture or fabrication. 

3. Format:  Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 
b. Specification Section number and title. 
c. Submittal Category:  Action, informational. 
d. Name of subcontractor. 
e. Description of the Work covered. 
f. Scheduled date for Architect's final release or approval. 
g. Scheduled dates for purchasing. 
h. Scheduled dates for installation. 

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Architect's Digital Data Files:  Electronic copies of the CAD Drawings of the Contract Drawings 
will not be provided by Architect for Vendor’s use in preparing submittals unless requested and 
Architect’s user agreement properly completed. 

B. 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. Submit all submittal items required for each Specification Section concurrently unless 
partial submittals for portions of the Work are indicated on approved submittal schedule. 

3. Submit action submittals and informational submittals required by the same Specification 
Section as separate packages under separate transmittals. 

4. 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. 

a. Architect reserves the right to withhold action on a submittal requiring coordination 
with other submittals until related submittals are received. 

C. Processing Time:  Allow time for submittal review, including time for resubmittals, as follows.  
Time for review shall commence on Architect's receipt of submittal.  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. 

1. Initial Review:  Allow ten (10) days for initial review of each submittal.  Allow additional 
time if coordination with subsequent submittals is required.  Architect will advise 
Contractor when a submittal being processed must be delayed for coordination. 

2. Resubmittal Review:  Allow ten (10) days for review of each resubmittal. 
3. Sequential Review: Where sequential review of submittals by Architect's consultants, 

Owner, or other parties is indicated, allow fifteen (15) days for initial review of each 
submittal. 

D. Identification and Information:  Place a permanent label or title block on each paper copy 
submittal item for identification. 
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1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space on label or beside title block to record Contractor's review and approval 

markings and action taken by Architect. 
3. Include the following information for processing and recording action taken: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Name of subcontractor. 
f. Name of supplier. 
g. Name of manufacturer. 
h. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number followed by a 
decimal point and then a sequential number (e.g., 061000.01).  
Resubmittals shall include an alphabetic suffix after another decimal point 
(e.g., 061000.01.A). 

i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Location(s) where product is to be installed, as appropriate. 
l. Other necessary identification. 

E. Identification and Information:  Identify and incorporate information in each electronic submittal 
file as follows: 

1. Assemble complete submittal package into a single indexed file with links enabling 
navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed by 
a decimal point and then a sequential number (e.g., LNHS-061000.01).  
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 
LNHS-061000.01.A). 

3. Provide means for insertion to permanently record Contractor's review and approval 
markings and action taken by Architect. 

4. Include the following information on an inserted cover sheet: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name of Contractor. 
e. Name of firm or entity that prepared submittal. 
f. Name of subcontractor. 
g. Name of supplier. 
h. Name of manufacturer. 
i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Location(s) where product is to be installed, as appropriate. 
l. Related physical samples submitted directly. 
m. Other necessary identification. 

5. Include the following information as keywords in the electronic file metadata: 
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a. Project name. 
b. Number and title of appropriate Specification Section. 
c. Manufacturer name. 
d. Product name. 

F. Options:  Identify options requiring selection by the Architect. 

G. Deviations:  Identify deviations from the Contract Documents on submittals. 

H. Additional Paper Copies:  Unless additional copies are required for final submittal, and unless 
Architect observes noncompliance with provisions in the Contract Documents, initial submittal 
may serve as final submittal. 

I. Transmittal:  Assemble each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Architect will return submittals, 
without review received from sources other than Contractor. 

1. Transmittal Form:  Provide locations on form for the following information: 

a. Project name. 
b. Date. 
c. Destination (To:). 
d. Source (From:). 
e. Names of subcontractor, manufacturer, and supplier. 
f. Category and type of submittal. 
g. Submittal purpose and description. 
h. Specification Section number and title. 
i. Indication of full or partial submittal. 
j. Drawing number and detail references, as appropriate. 
k. Transmittal number, numbered consecutively. 
l. Submittal and transmittal distribution record. 
m. Remarks. 
n. Signature of transmitter. 

2. On an attached separate sheet, prepared on Contractor's letterhead, record relevant 
information, requests for data, revisions other than those requested by Architect on 
previous submittals, and deviations from requirements in the Contract Documents, 
including minor variations and limitations.  Include same identification information as 
related submittal. 

J. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 
3. Resubmit submittals until they are marked with approval notation from Architect's action 

stamp. 

K. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities.  Show distribution on transmittal forms. 

L. Use for Construction:  Use only final submittals that are marked with approval notation from 
Architect's action stamp. 
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PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements: Prepare and submit submittals required by 
individual Specification Sections. Types of submittals are indicated in individual Specification 
Sections. 

1. Submit electronic submittals via email as PDF electronic files. 

a. Architect will return annotated file.  Annotate and retain one (1) copy of file as an 
electronic Project record document file. 

2. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 
specified in Section 017700 "Closeout Procedures." 

3. Certificates and Certifications Submittals: Provide a statement that includes signature of 
entity responsible for preparing certification. Certificates and certifications shall be signed 
by an officer or other individual authorized to sign documents on behalf of that entity. 

a. Provide a digital signature with digital certificate on electronically submitted 
certificates and certifications where indicated. 

b. Provide a notarized statement on original paper copy certificates and certifications 
where indicated. 

4. Test and Inspection Reports Submittals:  Comply with requirements specified in Section 
014000 "Quality Requirements." 

B. Product Data:  Collect information into a single submittal for each element of construction and 
type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 
is not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
e. Testing by recognized testing agency. 
f. Application of testing agency labels and seals. 
g. Notation of coordination requirements. 
h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams showing factory-installed wiring. 
b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

5. Submit Product Data before or concurrent with Samples. 
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C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 
following information, as applicable: 

a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of coordination requirements. 
e. Notation of dimensions established by field measurement. 
f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8½ by 11 inches but no larger than 30 by 42 inches. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories 
together in one (1) submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of applicable Specification Section. 

3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity.  Sample sets may be 
used to determine final acceptance of construction associated with each set. 

a. Samples that may be incorporated into the Work are indicated in individual 
Specification Sections.  Such Samples must be in an undamaged condition at time 
of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

E. 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. 

2. Manufacturer and product name, and model number if applicable. 
3. Number and name of room or space. 
4. Location within room or space. 

F. Contractor's Construction Schedule:  Comply with requirements specified in Section 013200 
"Construction Progress Documentation." 

G. Application for Payment: Comply with requirements specified in Section 012900 "Payment 
Procedures." 
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H. Schedule of Values: Comply with requirements specified in Section 012900 "Payment 
Procedures." 

I. 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 subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

J. 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 Architects and Owners, and other information specified. 

K. Welding Certificates:  Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents.  Submit record of Welding Procedure 
Specification and Procedure Qualification Record on American Welding Society (AWS) forms.  
Include names of firms and personnel certified. 

L. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying that 
Installer complies with requirements in the Contract Documents and, where required, is 
authorized by manufacturer for this specific Project. 

M. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead certifying 
that manufacturer complies with requirements in the Contract Documents.  Include evidence of 
manufacturing experience where required. 

N. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that 
product complies with requirements in the Contract Documents. 

O. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that 
material complies with requirements in the Contract Documents. 

P. Material Test Reports:  Submit reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting test results of material for compliance with 
requirements in the Contract Documents. 

Q. Product Test Reports:  Submit written reports indicating current product produced by 
manufacturer complies with requirements in the Contract Documents.  Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or 
on comprehensive tests performed by a qualified testing agency. 

R. 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.  
Include the following information: 

1. Name of evaluation organization. 
2. Date of evaluation. 
3. Time period when report is in effect. 
4. Product and manufacturers' names. 
5. Description of product. 
6. Test procedures and results. 
7. Limitations of use. 
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S. Schedule of Tests and Inspections:  Comply with requirements specified in Section 014000 
"Quality Requirements." 

T. 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. 

U. 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. 

V. Field Test Reports:  Submit 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. 

W. Maintenance Data:  Comply with requirements specified in Section 017823 "Operation and 
Maintenance Data." 

PART 3 - EXECUTION 

3.1 CONTRACTOR'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.  Mark with approval stamp before submitting to Architect. 

B. Project Closeout and Maintenance/Material Submittals:  Refer to requirements in Section 
017700 "Closeout Procedures." 

C. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name 
and location, submittal number, Specification Section title and number, name of reviewer, date 
of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 
and approved for compliance with the Contract Documents. 

3.2 ARCHITECT'S ACTION 

A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and 
will return them without action. 

B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or 
modifications required, and return it.  Architect will stamp each submittal with an action stamp 
and will mark stamp appropriately to indicate action. 

C. Informational Submittals: Architect will review each submittal and will not return it, or will return it 
if it does not comply with requirements. Architect will forward each submittal to appropriate 
party. 

D. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 
submittals has received prior approval from Architect. 

E. Incomplete submittals are not acceptable, will be considered nonresponsive, and will be 
returned without review. 
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F. Submittals not required by the Contract Documents may not be reviewed and may be 
discarded. 

END OF SECTION 013300 
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SECTION 014000 - QUALITY 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. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 
control. 

B. Testing and inspecting services are required to verify compliance with requirements specified or 
indicated.  These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 

1. Specific quality-assurance and -control requirements for individual work results are 
specified in their respective Specification Sections.  Requirements in individual Sections 
may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract 
Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control services 
required by Architect, Owner, or authorities having jurisdiction are not limited by 
provisions of this Section. 

C. Related Sections: 

1. Divisions 02 through 49 Sections for specific test and inspection requirements. 

1.3 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements.  Contractor’s quality-control services do not 
include contract enforcement activities performed by Architect. 

C. Preconstruction Testing:  Tests and inspections performed specifically for the Project before 
products and materials are incorporated into the Work, to verify performance or compliance with 
specified criteria. 

D. Product Tests: Tests and inspections that are performed by a nationally recognized testing 
laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to 
NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency 
qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish 
product performance and compliance with specified requirements. 
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E. Source Quality-Control Tests:  Tests and inspections that are performed at the source; for 
example, plant, mill, factory, or shop. 

F. Field Quality-Control Tests:  Tests and inspections that are performed on-site for installation of 
the Work and for completed Work. 

G. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency. 

H. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, and similar operations. 

1. Use of trade-specific terminology in referring to a trade or entity does not require that 
certain construction activities be performed by accredited or unionized individuals, or that 
requirements specified apply exclusively to specific trade or trades. 

I. Experienced:  When used with an entity or individual, "experienced" unless otherwise further 
described means having successfully completed a minimum of five (5) previous projects similar 
in nature, size, and extent to this Project; being familiar with special requirements indicated; and 
having complied with requirements of authorities having jurisdiction. 

1.4 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit a 
written request for additional information to Architect. 

1.5 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements:  If compliance with two (2) or more standards or 
requirements are specified and the standards or requirements establish different or conflicting 
requirements for minimum quantities or quality levels, comply with the most stringent 
requirement.  Refer conflicting requirements that are different, but apparently equal, to Architect 
for direction before proceeding. 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 
the minimum provided or performed.  The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements.  Refer uncertainties to Architect for a decision 
before proceeding. 

1.6 ACTION SUBMITTALS 

A. Delegated-Design Services Submittal: In addition to Shop Drawings, Product Data, and other 
required submittals, submit a statement signed and sealed by the responsible design 
professional, for each product and system specifically assigned to Contractor to be designed or 
certified by a design professional, indicating that the products and systems are in compliance 
with performance and design criteria indicated. Include list of codes, loads, and other factors 
used in performing these services. 
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1.7 INFORMATIONAL SUBMITTALS 

A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and 
responsibilities. 

B. Qualification Data: For Contractor's quality-control personnel. 

C. Contractor's Statement of Responsibility:  When required by authorities having jurisdiction, 
submit copy of written statement of responsibility submitted to authorities having jurisdiction 
before starting work on the following systems. 

1. Seismic-force-resisting system, designated seismic system, or component listed in the 
Statement of Special Inspections. 

2. Main wind-force-resisting system or a wind-resisting component listed in the Statement of 
Special Inspections. 

D. Testing Agency Qualifications:  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. 

E. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 

1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

F. Reports: Prepare and submit certified written reports and documents as specified. 

G. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents established for 
compliance with standards and regulations bearing on performance of the Work. 

1.8 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General:  Submit quality-control plan within ten (10) days of Notice to 
Proceed, and not less than five (5) days prior to preconstruction conference.  Submit in format 
acceptable to Architect.  Identify personnel, procedures, controls, instructions, tests, records, 
and forms to be used to carry out Contractor's quality-assurance and quality-control 
responsibilities.  Coordinate with Contractor's construction schedule. 

B. Quality-Control Personnel Qualifications:  Engage qualified personnel trained and experienced 
in managing and executing quality-assurance and quality-control procedures similar in nature 
and extent to those required for Project. 

C. Submittal Procedure:  Describe procedures for ensuring compliance with requirements through 
review and management of submittal process.  Indicate qualifications of personnel responsible 
for submittal review. 
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D. Testing and Inspection:  Include in quality-control plan a comprehensive schedule of Work 
requiring testing or inspection, including the following: 

1. Contractor-performed tests and inspections including subcontractor-performed tests and 
inspections.  Include required tests and inspections and Contractor-elected tests and 
inspections. Distinguish source quality-control tests and inspections from field quality-
control tests and inspections. 

2. Special inspections required by authorities having jurisdiction and indicated on the 
"Statement of Special Inspections." 

3. Owner-performed tests and inspections indicated in the Contract Documents. 

E. Continuous Inspection of Workmanship:  Describe process for continuous inspection during 
construction to identify and correct deficiencies in workmanship in addition to testing and 
inspection specified.  Indicate types of corrective actions to be required to bring work into 
compliance with standards of workmanship established by Contract requirements. 

F. Monitoring and Documentation:  Maintain testing and inspection reports including log of 
approved and rejected results.  Include work Architect has indicated as nonconforming or 
defective.  Indicate corrective actions taken to bring nonconforming work into compliance with 
requirements.  Comply with requirements of authorities having jurisdiction. 

1.9 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports:  Prepare and submit certified written reports specified in other 
Sections.  Include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports:  Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified in other 
Sections.  Include the following: 

1. Name, address, and telephone number of technical representative making report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
6. Statement whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 
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C. Factory-Authorized Service Representative's Reports:  Prepare written information documenting 
manufacturer's factory-authorized service representative's tests and inspections specified in 
other Sections.  Include the following: 

1. Name, address, and telephone number of factory-authorized service representative 
making report. 

2. Statement that equipment complies with requirements. 
3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
4. Statement whether conditions, products, and installation will affect warranty. 
5. Other required items indicated in individual Specification Sections. 

1.10 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. As applicable, procure products 
from manufacturers able to meet qualification requirements, warranty requirements, and 
technical or factory-authorized service representative requirements. 

C. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

D. Installer Qualifications:  A firm or individual experienced in installing, erecting, applying, or 
assembling work similar in material, design, and extent to that indicated for this Project, whose 
work has resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice 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 in material, design, and extent 
to those indicated for this Project. 

F. Specialists:  Certain Specification Sections require that specific construction activities shall be 
performed by entities who are recognized experts in those operations.  Specialists shall satisfy 
qualification requirements indicated and shall be engaged for the activities indicated. 

1. Requirements of authorities having jurisdiction shall supersede requirements for 
specialists. 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, as documented according 
to ASTM E 329; and with additional qualifications specified in individual Sections; and where 
required by authorities having jurisdiction, that is acceptable to authorities. 

H. Manufacturer's Technical Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to observe and inspect installation 
of manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project. 
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I. Factory-Authorized Service Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project. 

1.11 QUALITY CONTROL 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, 
Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of types of testing and inspecting they are engaged 
to perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work 
that failed to comply with the Contract Documents will be charged to Contractor, and the 
Contract Sum will be adjusted by Change Order. 

3. Costs for testing that is cancelled will be charged to the Contractor, and the Contract 
Sum will be adjusted by Change Order. 

B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility.  Perform additional quality-control activities, whether specified or not, 
to verify that the Work complies with requirements. 

1. Unless otherwise indicated, provide quality-control services specified and those required 
by authorities having jurisdiction.  Perform quality-control services required of Contractor 
by authorities having jurisdiction, whether specified or not. 

2. Engage a qualified testing agency to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 
writing by Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires 
testing or inspecting will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 

5. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct. 

C. Manufacturer'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 as specified in Section 013300 "Submittal 
Procedures." 

D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical 
representative to observe and inspect the Work.  Manufacturer's technical representative's 
services include participation in preinstallation conferences, examination of substrates and 
conditions, verification of materials, observation of Installer activities, inspection of completed 
portions of the Work, and submittal of written reports. 

E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents. 
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F. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of 
duties.  Provide qualified personnel to perform required tests and inspections. 

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the 
Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ tests 
are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 
inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-
control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or 
approve or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

G. Associated Contractor Services:  Cooperate with agencies and representatives 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 inspections. 
3. Adequate quantities of representative samples of materials that require testing and 

inspection.  Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 
7. Security and protection for samples and for testing and inspecting equipment at Project 

site. 

H. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance 
and quality-control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar 
quality-control services required by the Contract Documents Coordinate and submit 
concurrently with Contractor's construction schedule.  Update as the Work progresses. 

1. Distribution:  Distribute schedule to Owner, Architect, testing agencies, and each party 
involved in performance of portions of the Work where tests and inspections are required. 

1.12 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Conducted by a qualified testing agency as required by 
authorities having jurisdiction, as indicated in individual Specification Sections, and as follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures 
and reviewing the completeness and adequacy of those procedures to perform the Work. 

2. Notifying Architect and Contractor promptly of irregularities and deficiencies observed in 
the Work during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Architect, Contractor and to authorities having jurisdiction. 
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4. Submitting a final report of special tests and inspections at Substantial Completion, which 
includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and inspected 
work complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Prepare a record of tests and inspections.  Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to 
test and inspection log for Architect's reference during normal working hours. 

1. Submit log at Project closeout as part of Project Record Documents. 

3.2 REPAIR AND 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 
Specification Sections or matching existing substrates and finishes.  Restore patched 
areas and extend restoration into adjoining areas with durable seams that are as invisible 
as possible. Comply with the Contract Document requirements for cutting and patching in 
Section 017300 "Execution." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 014200 - REFERENCES 

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 DEFINITIONS 

A. General: Basic Contract definitions are included in the Conditions of the Contract. 

B. "Approved": When used to convey Architect's action on Contractor's submittals, applications, 
and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 
Conditions of the Contract. 

C. "Directed": A command or instruction by Architect. Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as "directed." 

D. "Indicated": Requirements expressed by graphic representations or in written form on Drawings, 
in Specifications, and in other Contract Documents. Other terms including "shown," "noted," 
"scheduled," and "specified" have the same meaning as "indicated." 

E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having 
jurisdiction, and rules, conventions, and agreements within the construction industry that control 
performance of the Work. 

F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 

G. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to 
dimension, finish, cure, protect, clean, and similar operations at Project site. 

H. "Provide": Furnish and install, complete and ready for the intended use. 

I. "Project Site": Space available for performing construction activities. The extent of Project site is 
shown on Drawings and may or may not be identical with the description of the land on which 
Project is to be built. 

1.3 INDUSTRY STANDARDS 

A. Applicability of Standards: Unless the Contract Documents include more stringent requirements, 
applicable construction industry standards have the same force and effect as if bound or copied 
directly into the Contract Documents to the extent referenced. Such standards are made a part 
of the Contract Documents by reference. 

B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless 
otherwise indicated. 

1. For standards referenced by applicable building codes, comply with dates of standards 
as listed in building codes. 
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C. Copies of Standards: Each entity engaged in construction on Project should be familiar with 
industry standards applicable to its construction activity. Copies of applicable standards are not 
bound with the Contract Documents. 

1. Where copies of standards are needed to perform a required construction activity, obtain 
copies directly from publication source. 

1.4 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities indicated in Gale's 
"Encyclopedia of Associations: National Organizations of the U.S." or in Columbia Books' 
"National Trade & Professional Associations of the United States." 

1. AABC - Associated Air Balance Council; www.aabc.com. 
2. AAMA - American Architectural Manufacturers Association; www.aamanet.org. 
3. AAPFCO - Association of American Plant Food Control Officials; www.aapfco.org. 
4. AASHTO - American Association of State Highway and Transportation Officials; 

www.transportation.org. 
5. AATCC - American Association of Textile Chemists and Colorists; www.aatcc.org. 
6. ABMA - American Bearing Manufacturers Association; www.americanbearings.org. 
7. ABMA - American Boiler Manufacturers Association; www.abma.com. 
8. ACI - American Concrete Institute; (Formerly: ACI International); www.concrete.org. 
9. ACPA - American Concrete Pipe Association; www.concrete-pipe.org. 
10. AEIC - Association of Edison Illuminating Companies, Inc. (The); www.aeic.org. 
11. AF&PA - American Forest & Paper Association; www.afandpa.org. 
12. AGA - American Gas Association; www.aga.org. 
13. AHAM - Association of Home Appliance Manufacturers; www.aham.org. 
14. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org. 
15. AI - Asphalt Institute; www.asphaltinstitute.org. 
16. AIA - American Institute of Architects (The); www.aia.org. 
17. AISC - American Institute of Steel Construction; www.aisc.org. 
18. AISI - American Iron and Steel Institute; www.steel.org. 
19. AITC - American Institute of Timber Construction; www.aitc-glulam.org. 
20. AMCA - Air Movement and Control Association International, Inc.; www.amca.org. 
21. ANSI - American National Standards Institute; www.ansi.org. 
22. AOSA - Association of Official Seed Analysts, Inc.; www.aosaseed.com. 
23. APA - APA - The Engineered Wood Association; www.apawood.org. 
24. APA - Architectural Precast Association; www.archprecast.org. 
25. API - American Petroleum Institute; www.api.org. 
26. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI). 
27. ARI - American Refrigeration Institute; (See AHRI). 
28. ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org. 
29. ASCE - American Society of Civil Engineers; www.asce.org. 
30. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See 

ASCE). 
31. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers; 

www.ashrae.org. 
32. ASME - ASME International; (American Society of Mechanical Engineers); 

www.asme.org. 
33. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org. 
34. ASSP - American Society of Safety Professionals (The); www.assp.org. 
35. ASTM - ASTM International; www.astm.org. 
36. ATIS - Alliance for Telecommunications Industry Solutions; www.atis.org. 
37. AVIXA - Audiovisual and Integrated Experience Association; (Formerly: Infocomm 

International); www.soundandcommunications.com. 
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38. AWEA - American Wind Energy Association; www.awea.org. 
39. AWI - Architectural Woodwork Institute; www.awinet.org. 
40. AWMAC - Architectural Woodwork Manufacturers Association of Canada; 

www.awmac.com. 
41. AWPA - American Wood Protection Association; www.awpa.com. 
42. AWS - American Welding Society; www.aws.org. 
43. AWWA - American Water Works Association; www.awwa.org. 
44. BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com. 
45. BIA - Brick Industry Association (The); www.gobrick.com. 
46. BICSI - BICSI, Inc.; www.bicsi.org. 
47. BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's 

Association); www.bifma.org. 
48. BISSC - Baking Industry Sanitation Standards Committee; www.bissc.org. 
49. BWF - Badminton World Federation; (Formerly: International Badminton Federation); 

www.bissc.org. 
50. CDA - Copper Development Association; www.copper.org. 
51. CE - Conformite Europeenne; www.ec.europa.eu/growth/single-market/ce-marking. 
52. CEA - Canadian Electricity Association; www.electricity.ca. 
53. CFFA - Chemical Fabrics and Film Association, Inc.; www.chemicalfabricsandfilm.com. 
54. CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org. 
55. CGA - Compressed Gas Association; www.cganet.com. 
56. CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org. 
57. CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org. 
58. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org. 
59. CLFMI - Chain Link Fence Manufacturers Institute; www.chainlinkinfo.org. 
60. CPA - Composite Panel Association; www.compositepanel.org. 
61. CRI - Carpet and Rug Institute (The); www.carpet-rug.org. 
62. CRRC - Cool Roof Rating Council; www.coolroofs.org. 
63. CRSI - Concrete Reinforcing Steel Institute; www.crsi.org. 
64. CSA - CSA Group; www.csa-group.org. 
65. CSI - Construction Specifications Institute (The); www.csiresources.org. 
66. CSSB - Cedar Shake & Shingle Bureau; www.cedarbureau.org. 
67. CTA - Consumer Technology Association; www.cta.tech. 
68. CTI - Cooling Technology Institute; (Formerly: Cooling Tower Institute); 

www.coolingtechnology.org. 
69. CWC - Composite Wood Council; (See CPA). 
70. DASMA - Door and Access Systems Manufacturers Association; www.dasma.com. 
71. DHA - Decorative Hardwoods Association; (Formerly: Hardwood Plywood & Veneer 

Association); www.decorativehardwoods.org. 
72. DHI - Door and Hardware Institute; www.dhi.org. 
73. ECA - Electronic Components Association; (See ECIA). 
74. ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA). 
75. ECIA - Electronic Components Industry Association; www.ecianow.org. 
76. EIA - Electronic Industries Alliance; (See TIA). 
77. EIMA - EIFS Industry Members Association; www.eima.com. 
78. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org. 
79. EOS/ESD Association; (Electrostatic Discharge Association); www.esda.org. 
80. ESTA - Entertainment Services and Technology Association; (See PLASA). 
81. ETL - Intertek (See Intertek); www.intertek.com. 
82. EVO - Efficiency Valuation Organization; www.evo-world.org. 
83. FCI - Fluid Controls Institute; www.fluidcontrolsinstitute.org. 
84. FIBA - Federation Internationale de Basketball; (The International Basketball Federation); 

www.fiba.com. 
85. FIVB - Federation Internationale de Volleyball; (The International Volleyball Federation); 

www.fivb.org. 
86. FM Approvals - FM Approvals LLC; www.fmglobal.com. 

http://www.ec.europa.eu/growth/single-market/ce-marking/
http://www.ecianow.org/
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87. FM Global - FM Global; (Formerly: FMG - FM Global); www.fmglobal.com. 
88. FRSA - Florida Roofing, Sheet Metal Contractors Association, Inc.; www.floridaroof.com. 
89. FSA - Fluid Sealing Association; www.fluidsealing.com. 
90. FSC - Forest Stewardship Council U.S.; www.fscus.org. 
91. GA - Gypsum Association; www.gypsum.org. 
92. GANA - Glass Association of North America; (See NGA). 
93. GS - Green Seal; www.greenseal.org. 
94. HI - Hydraulic Institute; www.pumps.org. 
95. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI). 
96. HMMA - Hollow Metal Manufacturers Association; (See NAAMM). 
97. HPVA - Hardwood Plywood & Veneer Association; (See DHA). 
98. HPW - H. P. White Laboratory, Inc.; www.hpwhite.com. 
99. IAPSC - International Association of Professional Security Consultants; www.iapsc.org. 
100. IAS - International Accreditation Service; www.iasonline.org. 
101. ICBO - International Conference of Building Officials; (See ICC). 
102. ICC - International Code Council; www.iccsafe.org. 
103. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net. 
104. ICPA - International Cast Polymer Association; www.theicpa.com. 
105. ICRI - International Concrete Repair Institute, Inc.; www.icri.org. 
106. IEC - International Electrotechnical Commission; www.iec.ch. 
107. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org. 
108. IES - Illuminating Engineering Society; (Formerly: Illuminating Engineering Society of 

North America); www.ies.org. 
109. IESNA - Illuminating Engineering Society of North America; (See IES). 
110. IEST - Institute of Environmental Sciences and Technology; www.iest.org. 
111. IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org. 
112. IGSHPA - International Ground Source Heat Pump Association; www.igshpa.org. 
113. II - Infocomm International; (See AVIXA). 
114. ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com. 
115. Intertek - Intertek Group; (Formerly: ETL SEMCO; Intertek Testing Service NA); 

www.intertek.com. 
116. ISA - International Society of Automation (The); (Formerly: Instrumentation, Systems, and 

Automation Society); www.isa.org. 
117. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA). 
118. ISFA - International Surface Fabricators Association; (Formerly: International Solid 

Surface Fabricators Association); www.isfanow.org. 
119. ISO - International Organization for Standardization; www.iso.org. 
120. ISSFA - International Solid Surface Fabricators Association; (See ISFA). 
121. ITU - International Telecommunication Union; www.itu.int. 
122. KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org. 
123. LMA - Laminating Materials Association; (See CPA). 
124. LPI - Lightning Protection Institute; www.lightning.org. 
125. MBMA - Metal Building Manufacturers Association; www.mbma.com. 
126. MCA - Metal Construction Association; www.metalconstruction.org. 
127. MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org. 
128. MFMA - Metal Framing Manufacturers Association, Inc.; www.metalframingmfg.org. 
129. MHI - Material Handling Industry of America; www.mhia.org. 
130. MIA - Marble Institute of America; (See NSI). 
131. MMPA - Moulding & Millwork Producers Association; www.wmmpa.com. 
132. MPI - Master Painters Institute; www.paintinfo.com. 
133. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.; 

www.mss-hq.org. 
134. NAAMM - National Association of Architectural Metal Manufacturers; www.naamm.org. 
135. NACE - NACE International; (National Association of Corrosion Engineers International); 

www.nace.org. 
136. NADCA - National Air Duct Cleaners Association; www.nadca.com. 

http://www.theicpa.com/
http://www.itu.int/
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137. NAIMA - North American Insulation Manufacturers Association; www.naima.org. 
138. NALP - National Association of Landscape Professionals; 

www.landscapeprofessionals.org. 
139. NBGQA - National Building Granite Quarries Association, Inc.; www.nbgqa.com. 
140. NBI - New Buildings Institute; www.newbuildings.org. 
141. NCAA - National Collegiate Athletic Association (The); www.ncaa.org. 
142. NCMA - National Concrete Masonry Association; www.ncma.org. 
143. NEBB - National Environmental Balancing Bureau; www.nebb.org. 
144. NECA - National Electrical Contractors Association; www.necanet.org. 
145. NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org. 
146. NEMA - National Electrical Manufacturers Association; www.nema.org. 
147. NETA - InterNational Electrical Testing Association; www.netaworld.org. 
148. NFHS - National Federation of State High School Associations; www.nfhs.org. 
149. NFPA - National Fire Protection Association; www.nfpa.org. 
150. NFPA - NFPA International; (See NFPA). 
151. NFRC - National Fenestration Rating Council; www.nfrc.org. 
152. NGA - National Glass Association (The); (Formerly: Glass Association of North America); 

www.glass.org. 
153. NHLA - National Hardwood Lumber Association; www.nhla.com. 
154. NLGA - National Lumber Grades Authority; www.nlga.org. 
155. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA). 
156. NOMMA - National Ornamental & Miscellaneous Metals Association; www.nomma.org. 
157. NRCA - National Roofing Contractors Association; www.nrca.net. 
158. NRMCA - National Ready Mixed Concrete Association; www.nrmca.org. 
159. NSF - NSF International; www.nsf.org. 
160. NSI - National Stone Institute; (Formerly: Marble Institute of America); 

www.naturalstoneinstitute.org. 
161. NSPE - National Society of Professional Engineers; www.nspe.org. 
162. NSSGA - National Stone, Sand & Gravel Association; www.nssga.org. 
163. NTMA - National Terrazzo & Mosaic Association, Inc. (The); www.ntma.com. 
164. NWFA - National Wood Flooring Association; www.nwfa.org. 
165. NWRA - National Waste & Recycling Association; www.wasterecycling.org 
166. PCI - Precast/Prestressed Concrete Institute; www.pci.org. 
167. PDI - Plumbing & Drainage Institute; www.pdionline.org. 
168. PLASA - PLASA; (Formerly: ESTA - Entertainment Services and Technology 

Association); www.plasa.org. 
169. RCSC - Research Council on Structural Connections; www.boltcouncil.org. 
170. RFCI - Resilient Floor Covering Institute; www.rfci.com. 
171. RIS - Redwood Inspection Service; www.redwoodinspection.com. 
172. SAE - SAE International; www.sae.org. 
173. SCTE - Society of Cable Telecommunications Engineers; www.scte.org. 
174. SDI - Steel Deck Institute; www.sdi.org. 
175. SDI - Steel Door Institute; www.steeldoor.org. 
176. SEFA - Scientific Equipment and Furniture Association (The); www.sefalabs.com. 
177. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See 

ASCE). 
178. SIA - Security Industry Association; www.siaonline.org. 
179. SJI - Steel Joist Institute; www.steeljoist.org. 
180. SMA - Screen Manufacturers Association; www.smainfo.org. 
181. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; 

www.smacna.org. 
182. SMPTE - Society of Motion Picture and Television Engineers; www.smpte.org. 
183. SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org. 
184. SPIB - Southern Pine Inspection Bureau; www.spib.org. 
185. SPRI - Single Ply Roofing Industry; www.spri.org. 
186. SRCC - Solar Rating & Certification Corporation; www.solar-rating.org. 

http://www.wasterecycling.org/
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187. SSINA - Specialty Steel Industry of North America; www.ssina.com. 
188. SSPC - SSPC: The Society for Protective Coatings; www.sspc.org. 
189. STI - Steel Tank Institute; www.steeltank.com. 
190. SWI - Steel Window Institute; www.steelwindows.com. 
191. SWPA - Submersible Wastewater Pump Association; www.swpa.org. 
192. TCA - Tilt-Up Concrete Association; www.tilt-up.org. 
193. TCNA - Tile Council of North America, Inc.; www.tileusa.com. 
194. TEMA - Tubular Exchanger Manufacturers Association, Inc.; www.tema.org. 
195. TIA - Telecommunications Industry Association (The); (Formerly: TIA/EIA - 

Telecommunications Industry Association/Electronic Industries Alliance); 
www.tiaonline.org. 

196. TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See 
TIA). 

197. TMS - The Masonry Society; www.masonrysociety.org. 
198. TPI - Truss Plate Institute; www.tpinst.org. 
199. TPI - Turfgrass Producers International; www.turfgrasssod.org. 
200. TRI - Tile Roofing Institute; www.tileroofing.org. 
201. UL - Underwriters Laboratories Inc.; www.ul.com. 
202. UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org. 
203. USAV - USA Volleyball; www.usavolleyball.org. 
204. USGBC - U.S. Green Building Council; www.usgbc.org. 
205. USITT - United States Institute for Theatre Technology, Inc.; www.usitt.org. 
206. WA - Wallcoverings Association; www.wallcoverings.org. 
207. WCLIB - West Coast Lumber Inspection Bureau; www.wclib.org. 
208. WCMA - Window Covering Manufacturers Association; www.wcmanet.org. 
209. WDMA - Window & Door Manufacturers Association; www.wdma.com. 
210. WI - Woodwork Institute; www.wicnet.org. 
211. WSRCA - Western States Roofing Contractors Association; www.wsrca.com. 
212. WWPA - Western Wood Products Association; http://www.wwpa.org. 

B. Code Agencies: Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following list. 
This information is believed to be accurate as of the date of the Contract Documents. 

1. IAPMO - International Association of Plumbing and Mechanical Officials; www.iapmo.org. 
2. ICC - International Code Council; www.iccsafe.org. 
3. ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org. 

C. Federal Government Agencies: Where abbreviations and acronyms are used in Specifications 
or other Contract Documents, they shall mean the recognized name of the entities in the 
following list. Information is subject to change and is up to date as of the date of the Contract 
Documents. 

1. COE - Army Corps of Engineers; www.usace.army.mil. 
2. CPSC - Consumer Product Safety Commission; www.cpsc.gov. 
3. DOC - Department of Commerce; National Institute of Standards and Technology; 

www.nist.gov. 
4. DOD - Department of Defense; www.quicksearch.dla.mil. 
5. DOE - Department of Energy; www.energy.gov. 
6. EPA - Environmental Protection Agency; www.epa.gov. 
7. FAA - Federal Aviation Administration; www.faa.gov. 
8. FG - Federal Government Publications; www.gpo.gov/fdsys. 
9. GSA - General Services Administration; www.gsa.gov. 
10. HUD - Department of Housing and Urban Development; www.hud.gov. 
11. LBL - Lawrence Berkeley National Laboratory; Environmental Energy Technologies 

Division; www.eetd.lbl.gov. 

http://www.wwpa.org/
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12. OSHA - Occupational Safety & Health Administration; www.osha.gov. 
13. SD - Department of State; www.state.gov. 
14. TRB - Transportation Research Board; National Cooperative Highway Research 

Program; The National Academies; www.trb.org. 
15. USDA - Department of Agriculture; Agriculture Research Service; U.S. Salinity 

Laboratory; www.ars.usda.gov. 
16. USDA - Department of Agriculture; Rural Utilities Service; www.usda.gov. 
17. USDOJ - Department of Justice; Office of Justice Programs; National Institute of Justice; 

www.ojp.usdoj.gov. 
18. USP - U.S. Pharmacopeial Convention; www.usp.org. 
19. USPS - United States Postal Service; www.usps.com. 

D. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the standards and 
regulations in the following list. This information is subject to change and is believed to be 
accurate as of the date of the Contract Documents. 

1. CFR - Code of Federal Regulations; Available from Government Printing Office; 
www.govinfo.gov. 

2. DOD - Department of Defense; Military Specifications and Standards; Available from DLA 
Document Services; www.quicksearch.dla.mil. 

3. DSCC - Defense Supply Center Columbus; (See FS). 
4. FED-STD - Federal Standard; (See FS). 
5. FS - Federal Specification; Available from DLA Document Services; 

www.quicksearch.dla.mil. 

a. Available from Defense Standardization Program; www.dsp.dla.mil. 
b. Available from General Services Administration; www.gsa.gov. 
c. Available from National Institute of Building Sciences/Whole Building Design 

Guide; www.wbdg.org. 

6. MILSPEC - Military Specification and Standards; (See DOD). 
7. USAB - United States Access Board; www.access-board.gov. 
8. USATBCB - U.S. Architectural & Transportation Barriers Compliance Board; (See 

USAB). 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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SECTION 015000 - TEMPORARY FACILITIES AND 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. Section includes requirements for temporary support, security, and protection facilities. 

B. Related Requirements: 

1. Section 011000 "Summary of Work" for work restrictions and limitations on utility 
interruptions. 

1.3 USE CHARGES 

A. General:  Installation and removal of and use charges for temporary facilities shall be included 
in the Contract Sum unless otherwise indicated.  Allow other entities to use temporary services 
and facilities without cost, including, but not limited to, Architect, testing agencies, and 
authorities having jurisdiction. 

B. Water and Sewer Service from Existing System: Water from Owner's existing water system is 
available for use without metering and without payment of use charges. Provide connections 
and extensions of services as required for construction operations. 

C. Electric Power Service from Existing System: Electric power from Owner's existing system is 
available for use without metering and without payment of use charges. Provide connections 
and extensions of services as required for construction operations. 

1.4 INFORMATIONAL SUBMITTALS 

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for 
construction personnel. 

B. Project Identification and Temporary Signs: Show fabrication and installation details, including 
plans, elevations, details, layouts, typestyles, graphic elements, and message content. 

1.5 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service.  Install service to comply with NFPA 70. 

B. Accessible Temporary Egress: Comply with applicable provisions in the United States Access 
Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1. 
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PART 2 - PRODUCTS 

2.1 TEMPORARY FACILITIES 

A. Field Offices: 

1. Prefabricated or mobile units with serviceable finishes, temperature controls, and 
foundations adequate for normal loading, if required by Contractor. Unit must be large 
enough for regular job meetings, plan review areas, submittal storage and other job file 
and administrative functions. 

a. If provided, Contractor will be responsible for its complete installation. 
b. No building space will be provided by the Owner for the Contractor’s field office. 

B. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to 
accommodate materials and equipment for construction operations. 

1. Sheds to be metal box storage units or have wood floors raised above the ground. 

a. Store combustible materials apart from building. 

2.2 EQUIPMENT 

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work. Relocate and modify facilities as required by progress of the 
Work. 

B. Provide each facility ready for use when needed to avoid delay.  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. General: Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

B. Water Service: Connect to Owner's existing water service facilities. Clean and maintain water 
service facilities in a condition acceptable to Owner. At Substantial Completion, restore these 
facilities to condition existing before initial use. 

C. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 
construction personnel.  Comply with requirements of authorities having jurisdiction for type, 
number, location, operation, and maintenance of fixtures and facilities. 

D. Electric Power Service: Connect to Owner's existing electric power service. Maintain equipment 
in a condition acceptable to Owner. 
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E. Electronic Communication Service: Regardless of availability of Owner’s service, the Contractor 
shall maintain at his expense secure and reliable WiFi wireless connection to internet with 
provisions for access by Architect, the Owner’s staff, Municipal Officials or Inspectors, and all 
subcontractors. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General: Comply with the following: 

1. Provide construction for temporary sheds located within construction area or within 30 
feet of building lines that is noncombustible according to ASTM E 136. Comply with 
NFPA 241. 

2. Maintain support facilities until Architect schedules Substantial Completion inspection. 
Remove before Substantial Completion. Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
Owner. 

B. Traffic Controls:  Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 
2. Maintain access for fire-fighting equipment and access to fire hydrants. 

C. Parking: Provide temporary parking areas for construction personnel. 

D. Project Signs: Provide Project signs as indicated and required by Owner. Unauthorized signs 
are not permitted. 

1. Identification Signs: Provide Project identification signs. 
2. Temporary Signs: Provide other signs as indicated and as required to inform public and 

individuals seeking entrance to Project. 

a. Provide temporary, directional signs for construction personnel and visitors. 
b. Refer to Section 015526.13 “Signage (Traffic Control”. 

3. Maintain and touch up signs so they are legible at all times. 

E. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle 
waste from construction operations. Comply with requirements of authorities having jurisdiction. 
Comply with progress cleaning requirements in Section 017300 "Execution." 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities. 

1. The Contractor shall locate and mark the exact locations of the utilities or services and 
adequately protect them from damage during the work.  In the event that any are 
accidentally disturbed, the Contractor shall repair or replace such damage immediately 
and restore service as promptly as possible. 

B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 
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C. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 
Refer to Section 015526.13 “Signage (Traffic Control)”. 

D. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and 
as required by authorities having jurisdiction. 

E. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, and 
similar activities.  Provide temporary weathertight enclosure for building exterior. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Temporary Facility Changeover:  Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

B. 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 property of Contractor.  
Owner reserves right to take possession of Project identification signs. 

2. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period.  Comply with final cleaning requirements specified in Section 017700 
"Closeout Procedures." 

END OF SECTION 015000 
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SECTION 015526.13 - SIGNAGE (TRAFFIC CONTROL) 
 
 
PART 1 - GENERAL 
 
1.1  WORK INCLUDED: 
 

 This Section covers furnishing and installing traffic control signs and other devices. 
 
1.2  SYSTEM DESCRIPTION: 
 

 The Contractor shall furnish and install all construction signs deemed necessary by and in 
accordance with the latest edition of Part VI of the Manual on Uniform Traffic Control Devices 
(MUTCD) as published by the U.S. Department of Transportation. 

 
PART 2 - PRODUCTS 
 
2.1  TRAFFIC WARNING AND REGULATING DEVICES: 
 

 Contractor shall provide warning signs, barricades and other devices in accordance with the 
specifications provided in the MUTCD.  Size of signs, lettering, colors, method of support and 
other factors prescribed in the MUTCD shall be adhered to. 

 
PART 3 - EXECUTION 
 
3.1  INSTALLATION: 
 

A. Contractor shall erect barricades, barrier fences, traffic signs, and other traffic control devices as 
required by the MUTCD, or as required by the Engineer, to protect the work area from traffic, 
pedestrians, and animals. 

 
B. Contractor shall relocate barricades, signs and other devices as necessary as the work 

progresses. 
 

C. Unless extended protection is required for specific areas, when the work has been completed, all 
temporary warning and regulatory devices used by the Contractor shall be removed so that traffic 
can move unimpeded through the area. 

 
 
END OF SECTION 015526.13 
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SECTION 015626 - TEMPORARY CHAIN LINK FENCE

PART 1 - GENERAL

1.1 WORK INCLUDED

A. The Contractor shall provide all labor, materials and appurtenances necessary for the installation, 
maintenance and dismantling of 8-foot temporary fencing.

B. The Contractor shall be responsible for securing the site from trespassers.  Existing fencing exists 
on portions of the site as shown on the Contract Drawings; it will be at the discretion of the 
Contractor to determine whether the existing fence is suitable for site safety and security.  The 
Contractor shall install temporary fencing across lengths of damaged/unsuitable fencing to 
secure the site and prevent trespassers.

1.2 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF SECTION 013300 SUBMITTAL 
PROCEDURES, SUBMIT THE FOLLOWING

A. Manufacturer’s literature of the materials specified herein.

B. Shop drawings of the temporary chain link fence and gates. 

1. Shop drawings shall indicate layout of temporary fencing, location and size of gates, 
existing pavement and roads, and other site-specific conditions. Prepare drawing after 
site observation and verification of existing conditions. 

PART 2 - PRODUCTS

2.1 TEMPORARY CHAIN LINK FENCING 

A. Unless otherwise indicated, type of 8-foot temporary chain link fencing shall be Contractor's option. 
Following types are acceptable: 

1. New materials or previously used salvaged chain link fencing in good condition. 

2. Posts: Galvanized steel pipe of diameter to provide rigidity. Post shall be suitable for 
setting in concrete footings, driving into ground, anchoring with base plates, or inserting 
in precast concrete blocks. 

3. Fabric: Woven galvanized steel wire mesh. Provide in continuous lengths to be wire tied 
to fence posts or prefabricated into modular pipe-framed fence panels. 
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B. Gates: Provide gates of the quantity and size indicated on the Contract Drawings or required for 
functional access to Site.

 
1. Fabricate of same material as used for fencing. 

2. Vehicle gates: 

a. Minimum width: 20 feet to allow access for emergency vehicles. 
b. Capable of manual operation by one person. 

PART 3 - EXECUTION

3.1      INSTALLATION 

A. The fence and gates shall be erected by skilled mechanics in accordance with the recommendations 
of the manufacturer and these specifications.  These specifications shall take precedence over the 
recommendations of the manufacturer if any discrepancy exists between them.

B. Posts

1. Maximum post spacing shall be 10-feet.  Post spacing shall be uniform and posts shall be 
plumb.  

2. Drive posts, set in holes and backfill, or anchor in precast concrete blocks. 

3. For soft and unstable ground conditions, cast concrete plug around post. 

4. Posts over pavement: Use steel post plates or precast concrete blocks. 

5. Gate posts: Use bracing or concrete footings to provide rigidity for accommodating size of 
gate. 

6. Temporary terminal posts shall be securely connected to existing fence posts to prevent 
site access/trespassing.  

 
C. Securely attach wire fabric to posts. Maximum area of unbraced fence fabric shall not exceed 

1,500 square feet.

D. Install with required hardware. 

E. Fabric shall be stretched taut, with the bottom edge following the existing grade, and shall be a 
continuous mesh between terminal posts.  Each span of fabric shall be attached independently at 
terminal posts.  Where terminal posts do not have provisions for weaving fabric to posts, stretcher 
bars shall be placed through the end weave of the fabric and secured to the post with bar bands 
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spaced not more than 15-inches apart on the post. Temporary terminal posts shall be secured to 
existing fence posts to prevent Site access/trespassing.

F. Fabric shall be attached with ties to line posts at intervals of not more than 14-inches (and to the 
top railing and braces at intervals not exceeding 24-inches).

G. The bottom tension wire shall be interlaced in the weave of the fabric, pulled taut and fastened to 
terminal posts.

3.2      MAINTENANCE AND REMOVAL 

A.  Maintain fencing in good condition. If damaged, immediately repair. 

B. Remove temporary fencing upon completion of Work or when no longer required for security or 
control. Backfill holes and compact. Holes in pavement shall be surfaced to match existing 
paving. Repair damage caused by installation of temporary fencing. 

END OF SECTION 015626
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SECTION 015719 - ENVIRONMENTAL PROTECTION 
 
 
PART 1 – GENERAL 
 
1.1 DESCRIPTION 
 

A. The work covered by this section of the specifications consists of furnishing all labor, materials, 
tools and equipment and performing all work required for the prevention of 

 environmental pollution during and as a result of construction operations under this contract. 
 

 B. The requirements set forth in this section of the specifications apply to cross-country areas, 
river and stream crossings, and construction in and adjacent to wetlands, unless otherwise 
specifically stated. 

 
 C. All work under this Contract shall be in accordance with the Conservation Commissions' Orders 

of Conditions as well as any conditional requirements applied, all of which are attached to 
Section 003143, PERMITS. 

 
D. Prior to commencement of work, the Contractor shall meet with representatives of the Engineer 

to develop mutual understandings relative to compliance of the environmental protection 
program. 

 
1.2  RELATED WORK 
 

A. Section 003143, PERMITS 
 

B. Section 011419.16, DUST CONTROL  
 

C. Section 013323, SUBMITTALS 
 

D. Section 310000, EARTHWORK  
 

E. Section 311100, CLEARING AND GRUBBING  
 

F. Section 312319, DEWATERING  
 

G. Section 315000, SUPPORT OF EXCAVATION   
 
1.3  SUBMITTALS 
 

A. The Contractor shall submit details and literature fully describing environmental protection 
methods to be employed in carrying out construction activities within 100 feet of wetlands or 
across areas designated as wetlands. 

 
PART 2 - PRODUCTS 
 
2.1 SILT FENCE: 
 

N/A 
 

2.2    STRAW BALES: 
 

N/A 
2.3    STRAW WATTLES: 
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N/A. 
   

2.4    SILT CURTAIN: 
 

N/A. 
 

2.5    COMPOST FILTER TUBE 
 

A. Material for the filter tubes shall be compost, except that no manure or bio- solids shall be used. 
In addition, no kiln-dried wood or construction debris shall be allowed. Particle size analysis: 
98% shall pass through a 3-inch (75mm) sieve; 30-50% shall pass 3/8 inches (10mm) sieve. 
 

B. Tubes for compost filters shall be a minimum of 12 inches, a maximum of 18” in diameter. Tube 
material shall be a knitted mesh with 1/8” - 3/8” (3-10 mm) openings and made of biodegradable 
(cotton or jute) materials. Photodegradable (HDPE or polypropylene) fabric may be used; 
however, photodegradable fabric must be removed and disposed of by the contractor, at his 
expense, at the end of the contract. Additional tubes shall be used at the direction of the 
Engineer. 

 
C. As shown in the detail, the 1 foot wide by 2-inch-deep wedge of compost spread along the top of 

the filter tube shall be incidental to this item. 
 

D. Stakes for anchors, if required, shall be nominal 2 x 2 stakes. 
 
2.6  CATCH BASIN PROTECTION 
 

A. To trap sediment and to prevent sediment from clogging drainage systems, catch basin 
protection in the form of a siltation sack (Siltsack as manufactured by ACF Environmental, Inc. 
or approved equal) shall be provided as approved by the Engineer. 

 
PART 3- EXECUTION 
 
3.1 NOTIFICATION AND STOPPAGE OF WORK 
  

A. The Engineer will notify the Contractor in writing of any non-compliance with the provisions of 
the Order of Conditions.  The Contractor shall, after receipt of such notice, immediately take 
corrective action.  Such notice, when delivered to the Contractor or its authorized 
representative at the site of the work, shall be deemed sufficient for the purpose.  If the 
Contractor fails to act promptly, the Owner may order stoppage of all or part of the work through 
the Engineer until satisfactory corrective action has been taken.  No claim for an extension of 
time or for excess costs or damage incurred by the Contractor as a result of time lost due to 
any stop work orders shall be made unless it was later determined that the Contractor was in 
compliance. 

 
3.2 AREA OF CONSTRUCTION ACTIVITY 
 

A. Insofar as possible, the Contractor shall confine its construction activities to those areas defined 
by the plans and specifications.  All land resources within the project boundaries and outside 
the limits of permanent work performed under this contract shall be preserved in their present 
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condition or be restored to a condition after completion of construction at least equal to that 
which existed prior to work under this contract. 

 
3.3 PROTECTION OF WATER RESOURCES 
 

 A. The Contractor shall not pollute streams, lakes or reservoirs with fuels, oils, bitumens, calcium 
chloride, acids or other harmful materials.  It is the Contractor's responsibility to comply with all 
applicable Federal, State, County and Municipal laws regarding pollution of rivers and streams. 

 
 B. Special measures should be taken to insure against spillage of any pollutants into public 

waters. 
 
3.4 CONSTRUCTION IN AREAS DESIGNATED AS WETLANDS ON THE DRAWINGS 
 

N/A 
 
3.5 PROTECTING AND MINIMIZING EXPOSED AREAS 
 

A. The Contractor shall limit the area of land which is exposed and free from vegetation during 
construction.  In areas where the period of exposure will be greater than two (2) months, 
temporary vegetation, mulching or other protective measures shall be provided as specified. 

 
B. The Contractor shall take account of the conditions of the soil where temporary cover crop will 

be used to insure that materials used for temporary vegetation are adaptive to the sediment 
control.  Materials to be used for temporary vegetation shall be approved by the Engineer. 

 
3.6 LOCATION OF STORAGE AREAS 
 

A. The location of the Contractor's storage areas for equipment and/or materials shall be upon 
cleared portions of the job site or areas to be cleared as a part of this project, and shall require 
written approval of the Engineer.  Plans showing storage facilities for equipment and materials 
shall be submitted for approval of the Engineer. 

 
B. No excavated materials or materials used in backfill operations shall be deposited within a 

minimum distance of one hundred (100) feet of any watercourse or any drainage facility.  
Adequate measures for erosion and sediment control such as the placement of baled straw 
around the downstream perimeter of stockpiles shall be employed to protect any downstream 
areas from siltation. 

 
C. There shall be no storage of equipment or materials in areas designated as wetlands. 
 
D. The Engineer may designate a particular area or areas where the Contractor may store 

materials used in its operations. 
 

E. Storage areas in cross-country locations shall be restored to pre-construction conditions with 
the planting of native species of trees and shrubs. 

 
3.7 PROTECTION OF LANDSCAPE 
 

A. The Contractor shall not deface, injure, or destroy trees or shrubs nor remove or cut them 
without written authority from the Owner.  No ropes, cables, or guys shall be fastened to or 
attached to any existing nearby trees for anchorages unless specifically authorized by the 
Engineer.  Excavating machinery and cranes shall be of suitable type and be operated with 
care to prevent injury to trees which are not to be removed, particularly overhanging branches 
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and limbs.  The Contractor shall, in any event, be responsible for any damage resulting from 
such use. 

 
B. Branches, limbs, and roots shall not be cut except by permission of the Engineer.  All cutting 

shall be smoothly and neatly done without splitting or crushing.  When there is unavoidable 
injury to branches, limbs and trunks of trees, the injured portions shall be neatly trimmed and 
covered with an application of grafting wax or tree healing paint as directed. 

 
C. Where, in the opinion of the Engineer, trees may possibly be defaced, bruised, injured, or 

otherwise damaged by the Contractor's equipment or by its blasting or other operations, the 
Engineer may require the Contractor to adequately protect such trees by placing boards, 
planks, poles or fencing around them.  Any trees or landscape feature scarred or damaged by 
the Contractor's equipment or operations shall be restored as nearly as possible to its original 
condition at the expense of the Contractor.  The Engineer will decide what method of restoration 
shall be used, and whether damaged trees shall be treated and healed or removed and 
disposed of under the provisions of Section 311100, CLEARING AND GRUBBING. 

 
D. Cultivated hedges, shrubs, and plants which could be injured by the Contractor's operations 

shall be protected by suitable means or shall be dug up, balled and temporarily replanted and 
maintained.  After construction operations have been substantially completed, they shall be 
replanted in their original positions and cared for until growth is re-established.  If cultivated 
hedges, shrubs, and plants are injured to such a degree as to affect their growth or diminish 
their beauty or usefulness, they shall be replaced by items of a kind and quality at least equal 
to that existing at the start of the work. 

 
3.8 CLEARING AND GRUBBING 
 

A. The Contractor shall clear and grub only on the Owner's land or the Owner's easements, and 
only the area required for construction operations, as approved by the Engineer.  Removal of 
mature trees (4-inches or greater DBH) will not be allowed on temporary easements. 

 
B. The Contractor shall not remove trees in the Owner's temporary easements without permission 

of the Engineer. 
 
3.9 DISCHARGE OF DEWATERING OPERATIONS 
 

A. Any water that is pumped and discharged from the trench and/or excavation as part of the 
Contractor's water handling shall be filtered by an approved method prior to its discharge into 
a receiving water or drainage system. 

 
B. Under no circumstances shall the Contractor discharge water to the areas designated as 

wetlands.  When constructing in a wetlands area, the Contractor shall discharge water from 
dewatering operations directly to the nearest drainage system, stream, or waterway after 
filtering by an approved method. 

 
C. The pumped water shall be filtered through filter fabric and baled hay, a vegetative filter strip 

or a vegetated channel to trap sediment occurring as a result of the construction operations.  
The vegetated channel shall be constructed such that the discharge flow rate shall not exceed 
a velocity of more than 1 foot per second.  Accumulated sediment shall be cleared from the 
channel periodically. 

 
3.10 DUST CONTROL 
 

A. During the progress of the work, the Contractor shall conduct its operations and maintain the 
area of its activities, including sweeping and sprinkling of streets as necessary, to minimize 
creation and dispersion of dust.  If the Engineer decides it is necessary to use calcium chloride 
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for more effective dust control, the Contractor shall furnish and spread the material, as directed.  
Calcium chloride shall be as specified under Section 014119.16, DUST CONTROL. 

 
B. Calcium Chloride shall not be used for dust control within a drainage basin or in the vicinity of 

any source of potable water. 
 

3.11 SEPARATION AND REPLACEMENT OF TOPSOIL 
 

A. Topsoil shall be carefully removed from cross-country areas where excavations are to be made, 
and separately stored to be used again as required.  The topsoil shall be stored in an area 
acceptable to the Engineer and adequate measures shall be employed to prevent erosion of 
said material. 

 
3.12 BALED STRAW 
 

N/A 
 
3.13 ERECTION AND MAINTENANCE OF COMPOST FILTER TUBES 
 

A. Where indicated on the drawings or where required by the Engineer, the Contractor shall erect 
and maintain compost filter tubes.  The silt fence shall be used specifically to contain sediment 
from runoff water and to minimize environmental damage caused by construction.  

 
3.14 SURFACE RESTORATION OF CROSS COUNTRY AREAS 
 

N/A 
 
3.15 CATCH BASIN PROTECTION 
  

A. Catch basin protection shall be used for every catch basin, shown on the plans or as required 
by the Engineer, to trap sediment and prevent it from clogging drainage systems and entering 
wetlands.  Siltation sack shall be securely installed under the catch basin grate.  Care shall be 
taken to keep the siltation sack from breaking apart or clogging.  All deposited sediment shall 
be removed periodically and at times prior to predicted precipitation to allow free drainage flow.  
Prior to working in areas where catch basins are to be protected, each catch basin sump shall 
be cleaned of all debris and protected.  The Contractor shall properly dispose of all debris at 
no additional cost to the Owner. 

 
B. All catch basin protection shall be removed by the Contractor after construction is complete. 

 
3.16  STRAW WATTLES 
 

N/A 

END OF SECTION 015719 
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SECTION 016000 - PRODUCT 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. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products. 

B. Related Sections: 

1. Section 012500 "Substitution Procedures" for requests for substitutions. 
2. Section 014200 "References" for applicable industry standards for products specified. 

1.3 DEFINITIONS 

A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock.  The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature, that is current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another project or 
facility. Products salvaged or recycled from other projects are not considered new 
products. 

3. Comparable Product:  Product that is demonstrated and approved through submittal 
process to have the indicated qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics that equal or 
exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," including make or 
model number or other designation, to establish the significant qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other characteristics 
for purposes of evaluating comparable products of additional manufacturers named in the 
specification. 

1.4 ACTION SUBMITTALS 

A. Comparable Product Requests:  Submit request for consideration of each comparable product.  
Identify product or fabrication or installation method to be replaced.  Include Specification 
Section number and title and Drawing numbers and titles. 

1. Include data to indicate compliance with the requirements specified in "Comparable 
Products" Article. 
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2. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within one (1) week of receipt of a comparable product 
request.  Architect will notify Contractor of approval or rejection of proposed comparable 
product request within fifteen (15) days of receipt of request, or seven (7) days of receipt 
of additional information or documentation, whichever is later. 

a. Form of Approval:  As specified in Section 013300 "Submittal Procedures." 
b. Use product specified if Architect does not issue a decision on use of a 

comparable product request within time allocated. 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Section 013300 
"Submittal Procedures." Show compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two (2) or more 
products for use on Project, select product compatible with products previously selected, even if 
previously selected products were also options. 

1. Each contractor is responsible for providing products and construction methods 
compatible with products and construction methods of other contractors. 

2. If a dispute arises between contractors over concurrently selectable but incompatible 
products, Architect will determine which products shall be used. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written 
instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 
to determine that products are undamaged and properly protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 
4. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 
5. Protect stored products from damage and liquids from freezing. 
6. Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces.  Coordinate location with Owner. 
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1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty:  Written warranty required by the Contract Documents to provide 
specific rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 
properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, prepare a 
written document using indicated form properly executed. 

3. Refer to Divisions 02 through 49. Sections for specific content requirements and 
particular requirements for submitting special warranties. 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract Documents, 
are undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products. 

6. Or Equal:  For products specified by name and accompanied by the term "or equal," or 
"or approved equal," or "or approved," comply with requirements in "Comparable 
Products" Article to obtain approval for use of an unnamed product. 

B. Product Selection Procedures: 

1. Product:  Where Specifications name a single manufacturer and product, provide the 
named product that complies with requirements.  Comparable products or substitutions 
for Contractor's convenience will not be considered. 

2. Manufacturer/Source: Where Specifications name a single manufacturer or source, 
provide a product by the named manufacturer or source that complies with requirements. 
Comparable products or substitutions for Contractor's convenience will not be 
considered. 

3. Products: 
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a. Restricted List:  Where Specifications include a list of names of both 
manufacturers and products, provide one (1) of the products listed that complies 
with requirements.  Comparable products or substitutions for Contractor's 
convenience will be considered, unless otherwise indicated. 

b. Non-Restricted List:  Where Specifications include a list of names of both available 
manufacturers and products, provide one (1) of the products listed, or an unnamed 
product, that complies with requirements.  Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product. 

4. Manufacturers: 

a. Restricted List:  Where Specifications include a list of manufacturers' names, 
provide a product by one (1) of the manufacturers listed that complies with 
requirements. Comparable products or substitutions for Contractor's convenience 
will be considered, unless otherwise indicated. 

b. Non-Restricted List:  Where Specifications include a list of available 
manufacturers, provide a product by one (1) of the manufacturers listed, or a 
product by an unnamed manufacturer, that complies with requirements.  Comply 
with requirements in "Comparable Products" Article for consideration of an 
unnamed manufacturer's product. 

5. Basis-of-Design Product: Where Specifications name a product, or refer to a product 
indicated on Drawings, and include a list of manufacturers, provide the specified or 
indicated product or a comparable product by one (1) of the other named manufacturers. 
Drawings and Specifications indicate sizes, profiles, dimensions, and other 
characteristics that are based on the product named. Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product by one (1) of the 
other named manufacturers. 

C. Visual Matching Specification:  Where Specifications require "match Architect's sample", 
provide a product that complies with requirements and matches Architect's sample.  Architect's 
decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Section 012500 "Substitution 
Procedures" for proposal of product. 

D. Visual Selection Specification:  Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or similar phrase, select a product that complies with 
requirements.  Architect will select color, gloss, pattern, density, or texture from manufacturer's 
product line that includes both standard and premium items. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration:  Architect will consider Contractor's request for comparable 
product when the following conditions are satisfied.  If the following conditions are not satisfied, 
Architect may return requests without action, except to record noncompliance with these 
requirements: 

1. Evidence that the proposed product does not require revisions to the Contract 
Documents, that it is consistent with the Contract Documents and will produce the 
indicated results, and that it is compatible with other portions of the Work. 

2. Detailed, SIDE-BY-SIDE comparison of significant qualities of proposed product with 
those named in the Specifications.  Significant qualities include attributes such as 
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performance, weight, size, durability, visual effect, and specific features and requirements 
indicated. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners, if requested. 
5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 - EXECUTION 

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 general administrative and procedural requirements governing execution of the 
Work including, but not limited to, the following: 

1. Field engineering. 
2. Installation of the Work. 
3. Cutting and patching. 
4. Progress cleaning. 
5. Starting and adjusting. 
6. Protection of installed construction. 
7. Correction of the Work. 

B. Related Sections: 

1. Section 013300 "Submittal Procedures" for submitting surveys. 
2. Section 017700 "Closeout Procedures" for submitting final property survey with Project 

Record Documents, recording of Owner-accepted deviations from indicated lines and 
levels, and final cleaning. 

1.3 DEFINITIONS 

A. Cutting:  Removal of in-place construction necessary to permit installation or performance of 
other work. 

B. Patching:  Fitting and repair work required to restore construction to original conditions after 
installation of other work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For land surveyor licensed in the State of Connecticut. 

B. Certified Surveys: Submit two (2) copies signed by land surveyor. 

C. Certificates:  Submit certificate signed by land surveyor certifying that location and elevation of 
improvements comply with requirements. 

1.5 CLOSEOUT SUBMITTALS 

A. Final Property Survey: Submit as indicated in Section 017839 “Project Record Documents” 
showing the Work performed and record survey data. 
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1.6 QUALITY ASSURANCE 

A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice in 
jurisdiction where Project is located and who is experienced in providing land-surveying 
services of the kind indicated. 

B. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of 
construction elements. 

1. Structural Elements:  When cutting and patching structural elements, notify Architect of 
locations and details of cutting and await directions from the Architect before proceeding.  
Shore, brace, and support structural element during cutting and patching.  Do not cut and 
patch structural elements in a manner that could change their load-carrying capacity or 
increase deflection. 

2. 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 results in 
increased maintenance or decreased operational life or safety. 

3. Other Construction Elements:  Do not cut and patch other construction elements or 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance 
or decreased operational life or safety. 

4. Visual Elements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch exposed construction 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. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 
possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when 
installed, will provide a match acceptable to the Architect for the visual and functional 
performance of in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  Before beginning sitework, investigate 
and verify the existence and location of underground utilities, mechanical and electrical 
systems, and other construction affecting the Work. 
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1. Before construction, verify the location and invert elevation at points of connection of 
sanitary sewer, storm sewer, water-service piping, underground electrical services, and 
other utilities. 

2. Furnish location data for work related to Project that must be performed by public utilities 
serving Project site. 

B. Examination and Acceptance of Conditions:  Before proceeding with each component of the 
Work, examine substrates, areas, and conditions, with Installer or Applicator present where 
indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance.  Record observations. 

1. Written Report:  Where a written report listing conditions detrimental to performance of 
the Work is required by other Sections, include the following: 

a. Description of the Work. 
b. List of detrimental conditions, including substrates. 
c. List of unacceptable installation tolerances. 
d. Recommended corrections. 

2. Verify compatibility with and suitability of substrates, including compatibility with existing 
finishes or primers. 

3. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

4. Examine walls, floors, and roofs for suitable conditions where products and systems are 
to be installed. 

5. Proceed with installation only after unsatisfactory conditions have been corrected.  
Proceeding with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information: Furnish information to local utility that is necessary to adjust, move, 
or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances 
located in or affected by construction. Coordinate with authorities having jurisdiction. 

B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck 
measurements before installing each product. Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 
clarification of the Contract Documents caused by differing field conditions outside the control of 
the Contractor, submit a request for information to Architect according to requirements in 
Section 013100 "Project Management and Coordination." 

3.3 FIELD ENGINEERING 

A. Certified Survey: On completion of foundation walls, major site improvements, and other work 
requiring field-engineering services, prepare a certified survey showing dimensions, locations, 
angles, and elevations of construction and sitework. 
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B. Final Property (Post-Construction) Survey: Contractor shall perform a post-construction 
“Improvement Location Survey” of the entire project area to depict as-built conditions with 
horizontal and vertical accuracy levels of A-2 & T-2. The topographic survey shall be performed 
by or under the supervision of and certified, signed, and sealed by a Registered Land Surveyor 
in the State of Connecticut. Survey to include (but not be limited to): structures (building, pool, 
accessory, etc.), utilities, sanitary/septic, drainage, hardscapes (pavement, sidewalks, etc.), 
other surfaces (lawn, gravel, etc.), trees/plantings, signs, fencing, grades/elevations, and all 
other visible surface features. Contractor shall also submit to the Engineer a minimum 20-
gigabyte flash drive with the electronic post-construction survey files. Contractor shall send the 
electronic post-construction survey files to the Engineer which shall be developed in AutoCAD 
2019 (or later) and the submittal shall include the Final AutoCAD DWG file documents, drawing 
line types, blocks, etc. The actual version of AutoCAD shall be coordinated with the Engineer. 
Contractor shall notify the Owner and Engineer at least 48-hours in advance of each survey. 

3.4 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated. 
4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in 

unoccupied spaces. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. Templates: Obtain and distribute to the parties involved templates for work specified to be 
factory prepared and field installed. Check Shop Drawings of other work to confirm that 
adequate provisions are made for locating and installing products to comply with indicated 
requirements. 

G. Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate 
size and number to securely anchor each component in place, accurately located and aligned 
with other portions of the Work.  Where size and type of attachments are not indicated, verify 
size and type required for load conditions. 

1. Mounting Heights:  Where mounting heights are not indicated, mount components at 
heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors, that are to be embedded in concrete or masonry.  Deliver 
such items to Project site in time for installation. 
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H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints. 

I. Hazardous Materials: Use products, cleaners, and installation materials that are not considered 
hazardous. 

3.5 CUTTING AND PATCHING 

A. Cutting and Patching, 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. 

B. Temporary Support:  Provide temporary support of work to be cut. 

C. 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. 

D. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption of free 
passage to adjoining areas is unavoidable, coordinate cutting and patching. 

E. Existing Utility Services:  Where existing services are required to be removed, relocated, or 
abandoned, bypass such systems before cutting to minimize interruption to occupied areas. 

F. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping.  Cut holes and slots neatly to minimum size required, and with 
minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 
3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 
4. Excavating and Backfilling:  Comply with requirements in applicable Division 31 Sections 

where required by cutting and patching operations. 
5. Proceed with patching after construction operations requiring cutting are complete. 

G. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other work.  Patch with durable seams that are as invisible as 
practicable.  Provide materials and comply with installation requirements specified in other 
Sections, where applicable. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate physical integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will minimize evidence of 
patching and refinishing. 

a. Clean piping, conduit, and similar features before applying paint or other finishing 
materials. 
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b. Restore damaged pipe covering to its original condition. 

3. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-
plane surface of uniform appearance. 

4. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 
weathertight condition. 

H. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, 
mortar, oils, putty, and similar materials from adjacent finished surfaces. 

3.6 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Enforce 
requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris. 

2. Do not hold waste materials more than seven (7) days during normal weather or three (3) 
days if the temperature is expected to rise above 80 deg F (27 deg C). 

3. Containerize hazardous and unsanitary waste materials separately from other waste.  
Mark containers appropriately and dispose of legally, according to regulations. 

a. Utilize containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where more than one installer has 
worked. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for 
proper execution of the Work. 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning materials 
specifically recommended.  If specific cleaning materials are not recommended, use cleaning 
materials that are not hazardous to health or property and that will not damage exposed 
surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to 
ensure freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials 
down sewers or into waterways.  Comply with waste disposal requirements in Section 015000 
"Temporary Facilities and Controls." 

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place.  Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 
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I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period.  Adjust and lubricate operable components to ensure 
operability without damaging effects. 

J. Limiting Exposures: Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

3.7 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation.  Remove 
malfunctioning units, replace with new units, and retest. 

B. Adjust equipment for proper operation.  Adjust operating components for proper operation 
without binding. 

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  
Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service:  Comply with qualification requirements in Section 014000 
"Quality Requirements." 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage or 
deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.9 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction. Restore damaged substrates and finishes. 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 
with matching materials, and properly adjusting operating equipment. 

B. Restore permanent facilities used during construction to their specified condition. 

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 
without visible evidence of repair. 

D. Repair components that do not operate properly.  Remove and replace operating components 
that cannot be repaired. 

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT 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. Section includes administrative and procedural requirements for contract closeout, including, 
but not limited to, the following: 

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 

B. Related Sections: 

1. Section 017300 "Execution" for progress cleaning of Project site. 
2. Section 017823 "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
3. Section 017839 "Project Record Documents" for submitting Record Drawings, Record 

Specifications, and Record Product Data. 
4. Section 017900 "Demonstration and Training" for requirements for instructing Owner's 

personnel. 
5. Divisions 02 through 49 Sections for specific closeout and special cleaning requirements 

for the Work in those Sections. 

1.3 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial 
Completion, complete the following.  List items below that are incomplete with request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of items on 
the list, and reasons why the Work is not complete. 

2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 

services and utilities. Include occupancy permits, operating certificates, and similar 
releases. 

5. Prepare and submit Project Record Documents, operation and maintenance manuals, 
final completion construction photographic documentation, damage or settlement 
surveys, property surveys, and similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location designated by 
Owner.  Label with manufacturer's name and model number where applicable. 

7. Complete startup testing of systems. 
8. Submit test/adjust/balance records. 
9. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
10. Advise Owner of changeover in heat and other utilities. 
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11. Submit changeover information related to Owner's occupancy, use, operation, and 
maintenance. 

12. Complete final cleaning requirements, including touchup painting. 
13. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare the Certificate of Substantial Completion after inspection or 
will notify Contractor of items, either on Contractor's list or additional items identified by 
Architect, 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. 

1.4 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining final completion, 
complete the following: 

1. Submit a final Application for Payment according to Section 012900 "Payment 
Procedures". 

2. Submit certified copy of Architect's Substantial Completion inspection list of items to be 
completed or corrected (punch list), endorsed and dated by Architect. The certified copy 
of the list shall state that each item has been completed or otherwise resolved for 
acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with insurance 
requirements. 

4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 
equipment, and systems. 

5. Secure and provide both temporary and final Certificate of Occupancy from the Building 
Official, meeting all local and state permit closeout requirements. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, 
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  
Architect will prepare a final Certificate for Payment after inspection or will notify Contractor of 
construction 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. 

1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Organization 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 Contractor that are outside the limits of construction.  Use 
CSI Form 14.1A or comparable form. 

1. Organize list of spaces in sequential order, starting with exterior areas first and 
proceeding from lowest floor to highest floor. 

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: 
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a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 

4. Submit list of incomplete items in the following format: 

a. PDF electronic file.  Architect will return annotated file. 

1.6 WARRANTIES 

A. Submittal Time:  Submit written warranties on request of Architect 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 fifteen (15) days of completion 
of designated portions of the Work that are completed and occupied or used by Owner during 
construction period by separate agreement with 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, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8½-by-11-inch 
paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 
tab to identify the product or installation.  Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," 
Project name, and name of Contractor. 

4. Scan warranties and bonds and assemble complete warranty and bond submittal 
package into a single indexed electronic PDF file with links enabling navigation to each 
item.  Provide table of contents at beginning of document. 

D. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 017700 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

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 administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following: 

1. Operation and maintenance documentation directory. 
2. Emergency manuals. 
3. Systems and equipment operation manuals. 
4. Systems and equipment maintenance manuals. 
5. Product maintenance manuals. 

B. Related Sections: 

1. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation 
and maintenance manuals. 

2. Divisions 02 through 49 Sections for specific operation and maintenance manual 
requirements for the Work in those Sections. 

1.3 DEFINITIONS 

A. System: An organized collection of parts, equipment, or subsystems united by regular 
interaction. 

B. Subsystem:  A portion of a system with characteristics similar to a system. 

1.4 CLOSEOUT SUBMITTALS 

A. Manual Content:  Operations and maintenance manual content is specified in individual 
specification sections, and as reviewed and approved at the time of Section submittals.  Submit 
reviewed manual content formatted and organized as required by this Section. 

1. Architect will comment on whether content of operation and maintenance submittals is 
acceptable. 

2. Where applicable, clarify and update reviewed manual content to correspond to revisions 
and field conditions. 

B. Format:  Submit operations and maintenance manuals in the following format: 

1. Two (2) thumb drives. Enable review comments on draft submittals. 
2. Two (2) paper copies.  Include a complete operation and maintenance directory.  Enclose 

title pages and directories in clear plastic sleeves.  Architect will return both copies to be 
given to the Owner. 
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C. Initial Manual Submittal:  Submit draft copy of each manual at least thirty (30) days before 
commencing demonstration and training.  Architect will comment on whether general scope and 
content of manual are acceptable. 

D. Final Manual Submittal:  Submit each manual in final form prior to requesting inspection for 
Substantial Completion and at least fifteen (15) days before commencing demonstration and 
training.  Architect will return copy with comments. 

1. Correct or modify each manual to comply with Architect's comments.  Submit copies of 
each corrected manual within fifteen (15) days of receipt of Architect's comments and 
prior to commencing demonstration and training. 

E. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation. 

1.5 FORMAT OF OPERATION AND MAINTENANCE MANUALS 

A. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required. 

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 
scanning of paper documents is required, configure scanned file for minimum readable 
file size. 

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name 
document files to correspond to system, subsystem, and equipment names used in 
manual directory and table of contents. Group documents for each system and 
subsystem into individual composite bookmarked files, then create composite manual, so 
that resulting bookmarks reflect the system, subsystem, and equipment names in a 
readily navigated file tree. Configure electronic manual to display bookmark panel on 
opening file. 

B. Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes. 

1. Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary 
to accommodate contents, sized to hold 8½-by-11-inch paper; with clear plastic sleeve on 
spine to hold label describing contents and with pockets inside covers to hold folded 
oversize sheets. 

a. If two (2) or more binders are necessary to accommodate data of a system, 
organize data in each binder into groupings by subsystem and related 
components. Cross-reference other binders if necessary to provide essential 
information for proper operation or maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, subject matter of contents, and 
indicate Specification Section number on bottom of spine. Indicate volume number 
for multiple-volume sets. 

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual. 
Mark each tab to indicate contents. Include typed list of products and major components 
of equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual. 

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic 
software storage media for computerized electronic equipment. Enclose title pages and 
directories in clear plastic sleeves. 

4. Supplementary Text: Prepared on 8½-by-11-inch white bond paper. 
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5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual. At appropriate locations in 
manual, insert typewritten pages indicating drawing titles, descriptions of contents, 
and drawing locations. 

1.6 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

A. Organization of Manuals:  Unless otherwise indicated, organize each manual into a separate 
section for each system and subsystem, and a separate section for each piece of equipment not 
part of a system.  Each manual shall contain the following materials, in the order listed: 

1. Title page. 
2. Table of contents. 
3. Manual contents. 

B. Title Page:  Include the following information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name and contact information for Contractor. 
6. Name and contact information for Architect. 
7. Names and contact information for major consultants to the Architect that designed the 

systems contained in the manuals. 
8. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents: List each product included in manual, identified by product name, indexed to 
the content of the volume, and cross-referenced to Specification Section number in Project 
Manual. 

1. If operation or maintenance documentation requires more than one (1) volume to 
accommodate data, include comprehensive table of contents for all volumes in each 
volume of the set. 

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by 
system, subsystem, and equipment.  If possible, assemble instructions for subsystems, 
equipment, and components of one (1) system into a single binder. 

1.7 EMERGENCY MANUALS 

A. Emergency Manual: Assemble a complete set of emergency information indicating procedures 
for use by emergency personnel and by Owner's operating personnel for types of emergencies 
indicated. 

B. Content:  Organize manual into a separate section for each of the following: 

1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 
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C. Type of Emergency:  Where applicable for each type of emergency indicated below, include 
instructions and procedures for each system, subsystem, piece of equipment, and component: 

1. Fire. 
2. Flood. 
3. Gas leak. 
4. Water leak. 
5. Power failure. 
6. Water outage. 
7. System, subsystem, or equipment failure. 
8. Chemical release or spill. 

D. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, 
and similar codes and signals.  Include responsibilities of Owner's operating personnel for 
notification of Installer, supplier, and manufacturer to maintain warranties. 

E. Emergency Procedures:  Include the following, as applicable: 

1. Instructions on stopping. 
2. Shutdown instructions for each type of emergency. 
3. Operating instructions for conditions outside normal operating limits. 
4. Required sequences for electric or electronic systems. 
5. Special operating instructions and procedures. 

1.8 SYSTEMS AND EQUIPMENT OPERATION MANUALS 

A. Systems and Equipment Operation Manual: Assemble a complete set of data indicating 
operation of each system, subsystem, and piece of equipment not part of a system. Include 
information required for daily operation and management, operating standards, and routine and 
special operating procedures. 

1. Engage a factory-authorized service representative to assemble and prepare information 
for each system, subsystem, and piece of equipment not part of a system. 

2. Prepare a separate manual for each system and subsystem, in the form of an 
instructional manual for use by Owner's operating personnel. 

B. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions.  Use designations for systems and 
equipment indicated on Contract Documents. 

2. Performance and design criteria if Contractor is delegated design responsibility. 
3. Operating standards. 
4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 

C. Descriptions:  Include the following: 

1. Product name and model number.  Use designations for products indicated on Contract 
Documents. 
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2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

D. Operating Procedures:  Include the following, as applicable: 

1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 
6. Normal shutdown instructions. 
7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 

E. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls 
as installed. 

F. Piped Systems:  Diagram piping as installed, and identify color-coding where required for 
identification. 

1.9 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 

A. Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating 
maintenance of each system, subsystem, and piece of equipment not part of a system. Include 
manufacturers' maintenance documentation, preventive maintenance procedures and 
frequency, repair procedures, wiring and systems diagrams, lists of spare parts, and warranty 
information. 

1. Engage a factory-authorized service representative to assemble and prepare information 
for each system, subsystem, and piece of equipment not part of a system. 

2. Prepare a separate manual for each system and subsystem, in the form of an 
instructional 

B. Content:  For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance 
service contracts, and warranty and bond information, as described below. 

C. Source Information:  List each system, subsystem, and piece of equipment included in manual, 
identified by product name and arranged to match manual's table of contents.  For each 
product, list name, address, and telephone number of Installer or supplier and maintenance 
service agent, and cross-reference Specification Section number and title in Project Manual and 
drawing or schedule designation or identifier where applicable. 

D. Manufacturers' Maintenance Documentation: Include the following information for each 
component part or piece of equipment: 
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1. Standard maintenance instructions and bulletins; include only sheets pertinent to product 
or component installed. Mark each sheet to identify each product or component 
incorporated into the Work. If data include more than one (1) item in a tabular format, 
identify each item using appropriate references from the Contract Documents. Identify 
data applicable to the Work and delete references to information not applicable. 

a. Prepare supplementary text if manufacturers' standard printed data are not 
available and where the information is necessary for proper operation and 
maintenance of equipment or systems. 

2. Drawings, diagrams, and instructions required for maintenance, including disassembly 
and component removal, replacement, and assembly. 

3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

E. Maintenance Procedures:  Include the following information and items that detail essential 
maintenance procedures: 

1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 
5. Aligning, adjusting, and checking instructions. 

F. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 
quarterly, semiannual, and annual frequencies. 

2. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance. 

G. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with 
parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services. 

H. Maintenance Service Contracts:  Include copies of maintenance agreements with name and 
telephone number of service agent. 

I. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

J. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control sequence 
and flow diagrams. Coordinate these drawings with information contained in record Drawings to 
ensure correct illustration of completed installation. 

1. Do not use original project record documents as part of maintenance manuals. 
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1.10 PRODUCT MAINTENANCE MANUALS 

A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care 
and maintenance of each product, material, and finish incorporated into the Work. 

B. Content: Organize manual into a separate section for each product, material, and finish.  
Include source information, product information, maintenance procedures, repair materials and 
sources, and warranties and bonds, as described below. 

C. Source Information:  List each product included in manual, identified by product name and 
arranged to match manual's table of contents.  For each product, list name, address, and 
telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual and drawing or schedule designation or 
identifier where applicable. 

D. Product Information:  Include the following, as applicable: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

E. Maintenance Procedures:  Include manufacturer's written recommendations and the following: 

1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

F. Repair Materials and Sources:  Include lists of materials and local sources of materials and 
related services. 

G. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

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 administrative and procedural requirements for project record documents, 
including the following: 

1. Record Drawings. 
2. Record Specifications. 
3. Record Product Data. 
4. Miscellaneous record submittals. 

B. Related Sections: 

1. Section 017700 "Closeout Procedures" for general closeout procedures. 
2. Section 017823 "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 
3. Divisions 02 through 49 Sections for specific requirements for project record documents 

of the Work in those Sections. 

1.3 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Comply with the following: 

1. Number of Copies:  Submit one (1) set(s) of marked-up record prints. 

B. Record Specifications:  Submit one (1) paper copy of Project's Specifications, including 
addenda and contract modifications. 

C. Record Product Data:  Submit one (1) paper copy of each submittal. 

1. Where record Product Data are required as part of operation and maintenance manuals, 
submit duplicate marked-up Product Data as a component of manual. 

PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints:  Maintain one (1) set of marked-up paper copies of the Contract Drawings and 
Shop Drawings. 

1. Preparation:  Mark record prints to show the actual installation where installation varies 
from that shown originally.  Require individual or entity who obtained record data, 
whether individual or entity is Installer, subcontractor, or similar entity, to provide 
information for preparation of corresponding marked-up record prints. 
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a. Give particular attention to information on concealed elements that would be 
difficult to identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 
c. Record data as soon as possible after obtaining it. 
d. Record and check the markup before enclosing concealed installations. 
e. Cross-reference record prints to corresponding archive photographic 

documentation. 

2. Content:  Types of items requiring marking include, but are not limited to, the following: 

a. Dimensional changes to Drawings. 
b. Revisions to details shown on Drawings. 
c. Locations and depths of underground utilities. 
d. Revisions to routing of piping and conduits. 
e. Revisions to electrical circuitry. 
f. Actual equipment locations. 
g. Duct size and routing. 
h. Locations of concealed internal utilities. 
i. Changes made by Change Order or Construction Change Directive. 
j. Changes made following Architect's written orders. 
k. Details not on the original Contract Drawings. 
l. Field records for variable and concealed conditions. 
m. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Utilize 
personnel proficient at recording graphic information in production of marked-up record 
prints. 

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 
between changes for different categories of the Work at same location. 

5. Mark important additional information that was either shown schematically or omitted 
from original Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 

B. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location. 

1. Record Prints:  Organize record prints and newly prepared record Drawings into 
manageable sets.  Bind each set with durable paper cover sheets.  Include identification 
on cover sheets. 

2. Format:  Paper copy. 
3. Identification:  As follows: 

a. Project name. 
b. Date. 
c. Designation "PROJECT RECORD DRAWINGS." 
d. Name of Architect. 
e. Name of Contractor. 

2.2 RECORD SPECIFICATIONS 

A. Preparation:  Mark Specifications to indicate the actual product installation where installation 
varies from that indicated in Specifications, addenda, and contract modifications. 
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1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, and 
equipment furnished, including substitutions and product options selected. 

3. Record the name of manufacturer, supplier, Installer, and other information necessary to 
provide a record of selections made. 

4. For each principal product, indicate whether record Product Data has been submitted in 
operation and maintenance manuals instead of submitted as record Product Data. 

5. Note related Change Orders, record Product Data, and record Drawings where 
applicable. 

B. Format:  Submit record Specifications as paper copy. 

2.3 RECORD PRODUCT DATA 

A. Preparation:  Mark Product Data to indicate the actual product installation where installation 
varies substantially from that indicated in Product Data submittal. 

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 Specifications, and record Drawings where 
applicable. 

B. Format:  Submit record Product Data as paper copy. 

1. Include record Product Data directory organized by specification section number and title, 
electronically linked to each item of record Product Data. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one (1) copy of each submittal during the construction period for project 
record document purposes.  Post changes and modifications to project record documents as 
they occur; do not wait until the end of Project. 

B. Maintenance of Record Documents and Samples:  Store record documents and Samples in the 
field office apart from the Contract Documents used for construction.  Do not use project record 
documents for construction purposes.  Maintain record documents in good order and in a clean, 
dry, legible condition, protected from deterioration and loss.  Provide access to project record 
documents for Architect's reference during normal working hours. 

END OF SECTION 017839 
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SECTION 017900 - DEMONSTRATION AND TRAINING 

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 administrative and procedural requirements for instructing Owner's personnel, 
including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 
2. Training in operation and maintenance of systems, subsystems, and equipment. 

B. Related Sections: 

1. Divisions 02 through 49 Sections for specific requirements for demonstration and training 
for products in those Sections. 

1.3 INFORMATIONAL SUBMITTALS 

A. Instruction Program:  Submit outline of instructional program for demonstration and training, 
including a list of training modules and a schedule of proposed dates, times, length of 
instruction time, and instructors' names for each training module.  Include learning objective and 
outline for each training module. 

1. Indicate proposed training modules utilizing manufacturer-produced demonstration for 
systems, equipment, and products in lieu of video recording of live instructional module. 

B. Attendance Record: For each training module, submit list of participants and length of 
instruction time. 

C. Evaluations: For each participant and for each training module, submit results and 
documentation of performance-based test. 

1.4 QUALITY ASSURANCE 

A. Facilitator Qualifications: A firm or individual experienced in training or educating maintenance 
personnel in a training program similar in content and extent to that indicated for this Project, 
and whose work has resulted in training or education with a record of successful learning 
performance. 

B. Instructor Qualifications: A factory-authorized service representative, complying with 
requirements in Section 014000 "Quality Requirements," experienced in operation and 
maintenance procedures and training. 

C. Pre-Instruction Conference:  Conduct conference at Project site to comply with requirements in 
Section 013100 "Project Management and Coordination." Review methods and procedures 
related to demonstration and training including, but not limited to, the following: 
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1. Inspect and discuss locations and other facilities required for instruction. 
2. Review and finalize instruction schedule and verify availability of educational materials, 

instructors' personnel, audiovisual equipment, and facilities needed to avoid delays. 
3. Review required content of instruction. 
4. For instruction that must occur outside, review weather and forecasted weather 

conditions and procedures to follow if conditions are unfavorable. 

1.5 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 
minimize disrupting Owner's operations. 

B. Coordinate instructors, including providing notification of dates, times, length of instruction time, 
and course content. 

C. Coordinate content of training modules with content of approved emergency, operation, and 
maintenance manuals.  Do not submit instruction program until operation and maintenance data 
has been reviewed and approved by Architect. 

PART 2 - PRODUCTS 

2.1 INSTRUCTION PROGRAM 

A. Program Structure: Develop an instruction program that includes individual training modules for 
each system and for equipment not part of a system, as required by individual Specification 
Sections. 

B. Training Modules: Develop a learning objective and teaching outline for each module. Include a 
description of specific skills and knowledge that participant is expected to master. For each 
module, include instruction for the following as applicable to the system, equipment, or 
component: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include the following: 

a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor is delegated design responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 

2. Documentation:  Review the following items in detail: 

a. Emergency manuals. 
b. Operations manuals. 
c. Maintenance manuals. 
d. Project record documents. 
e. Identification systems. 
f. Warranties and bonds. 
g. Maintenance service agreements and similar continuing commitments. 

3. Emergencies:  Include the following, as applicable: 
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a. Instructions on meaning of warnings, trouble indications, and error messages. 
b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 

4. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Instructions on stopping. 
h. Normal shutdown instructions. 
i. Operating procedures for emergencies. 
j. Operating procedures for system, subsystem, or equipment failure. 
k. Seasonal and weekend operating instructions. 
l. Required sequences for electric or electronic systems. 
m. Special operating instructions and procedures. 

5. Adjustments:  Include the following: 

a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
d. Economy and efficiency adjustments. 

6. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

7. Maintenance:  Include the following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Procedures for routine cleaning 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 
g. Instruction on use of special tools. 

8. Repairs:  Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and reassembly 

instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation and training 
module.  Assemble training modules into a training manual organized in coordination with 
requirements in Section 017823 "Operations and Maintenance Data." 

B. Set up instructional equipment at instruction location. 

3.2 INSTRUCTION 

A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to 
coordinate instructors, and to coordinate between Contractor and Owner for number of 
participants, instruction times, and location. 

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system. 

1. Architect will furnish an instructor to describe basis of system design, operational 
requirements, criteria, and regulatory requirements. 

2. Owner will furnish Contractor with names and positions of participants. 

C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires 
seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner with at least seven (7) days advance notice. 

D. Evaluation:  At conclusion of each training module, assess and document each participant's 
mastery of module by use of a demonstration performance-based test and ask Owner to sign-
off on for acceptance. 

E. Cleanup:  Collect used and leftover educational materials and give to Owner.  Remove 
instructional equipment.  Restore systems and equipment to condition existing before initial 
training use. 

END OF SECTION 017900 
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SECTION 024113.29 - ABANDONMENT OF SEWERS AND DRAINS 
 
 
PART 1 - GENERAL 
 
1.1  WORK INCLUDED 
 

A. This Section covers the abandonment of sewers and drains through various means including 
furnishing, handling and installation of all concrete and masonry plugs; removal and disposal of 
manholes and filling existing pipes with flowable fill, as shown on the Drawings and specified 
herein. 

 
B. The Contractor shall furnish all materials, tools, labor, and equipment to abandon existing sewers, 

combined sewers, and drains. 
 
1.2  RELATED WORK 
 

A. Section 030500 FIELD CONCRETE 
 
 B. Section 310513.22, FLOWABLE FILL  
 
1.3  REFERENCES 
 

 The following standards form a part of this specification, as referenced: 
 
 ASTM International (ASTM) 
 

 ASTM   C32 Specifications for Sewer and Manhole Brick (Made from Clay or                                   
     shale). 
 
1.4  SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF SECTION 013300 SUBMITTAL 

PROCEDURES, SUBMIT THE FOLLOWING: 
 

 Plan for abandoning existing pipe, showing equipment, methods and materials.  The plan shall 
be submitted to and reviewed by the Engineer before construction. 

 
 
PART 2 - PRODUCTS 
 
2.1  PLUGS 
 

A. Plugs installed at the open ends of the pipe to be abandoned shall be 15 inch CMP and 12-inch 
thick 3,000-psi cement concrete, or 8-inch thick brick masonry as directed.  The pipes to be 
abandoned include all sewer, combined sewer, and drains as specified herein and as shown on 
the Drawings. 

 
B. Precast cement concrete plugs that are used shall meet the requirements for 3,000 psi concrete 

and shall be free of cracks and spalls.  Brick masonry plugs shall be made of brick meeting the 
requirements of ASTM C32, for grade SS, hard brick. 

 
C. Mortar shall be composed of portland cement, hydrated lime, and sand, and the volume of sand 

shall not exceed three times the sum of the volumes of cement and lime.  The proportions of 
cement and lime shall be as directed and may vary from 1:1/4 for dense hard-burned brick to 
1:3/4 for softer brick.  In general, mortar for grade SS brick shall be mixed in the volume 
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proportions of 1:1/2:4-1/2; portland cement to hydrated lime to sand.  The cement concrete plug 
shall be covered with non-shrink grout to prevent leakage at the plug. 

 
2.2  PIPE FILL 
 

A. Fill used for the abandonment of sewers, combined sewers, and drains as shown on the drawings 
shall consist of clean fill, or flowable fill meeting the requirements included in Section 31 05 13.22 
Flowable Fill. 

 
B. Any variance from the specified material shown on the plans or as specified herein for the 

abandonment of the pipeline shall be subject to the written approval of the Engineer. 
 
 
PART 3 - EXECUTION 
 
3.1  INSTALLATION 
 

A. PLUGS 
 

1. Existing sewers or drains shall be plugged with 3,000 psi concrete or with brick masonry, 
as directed by the Engineer.  For non-circular pipes, the largest interior cross sectional 
dimension shall govern in determining size of abandonment. 

 
2. Plugs shall be of adequate strength to withstand the full soil and groundwater pressure but 

not less than 5 psi. 
 

3. Open ends of sewer and drain services less than 12-inches in diameter shall be plugged 
with the appropriate VC plugs or concrete plug as directed by the Engineer.  Such plug 
shall be made watertight with an application around the plug of an approved watertight 
compound. 

 
4. Masonry plugs shall be at least 8-inches thick and concrete plugs shall be at least 

12-inches thick.  Pipes entering a manhole or catch basin that are to be abandoned shall 
have a plug installed that is flush with the interior wall of the structure. 

 
B. PIPE FILL 

 
1. Existing sewers or drains 12-inches and larger shall be abandoned and filled with clean fill, 

or flowable fill, and plugged, as shown on the Drawings. 
 

2. Existing sewers or drains smaller than 12-inches shall be plugged and abandoned but need 
not be filled with clean fill or any other material unless otherwise specified by the Engineer. 

 
3. The method of filling the abandoned pipeline shall fill a minimum of 95 percent of the total 

annular volume of the pipe. 
 
3.2  REMOVAL AND DISPOSAL OF MANHOLES 
 

A. REMOVAL OF MANHOLES 
 

1. Frames and covers will be removed and delivered to the place designated by the Owner.  
 

2. After filling the pipes to be abandoned that are entering the manhole as specified above, 
the Contractor shall remove the cone section of a precast manhole or the top four feet of 
brick in a brick manhole. 
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3. The Contractor shall place and compact clean fill in the void left by the removal of the 
manhole. 

 
  4. The ground or paved surface shall be restored in accordance with the drawings. 
 

B. DISPOSAL OF MANHOLES 
 

1. The Contractor shall dispose of all manhole materials that are to be removed.  Unless the 
Owner designates a site for receiving the removed materials, the Contractor shall dispose 
of the materials at a site of its own choosing. 

 
 
END OF SECTION 024113.29 
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SECTION 024119 - SELECTIVE DEMOLITION 

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. Demolition and removal of selected site elements. 
2. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 

1. Section 011000 "Summary of Work" for restrictions on use of the premises, Owner-
occupancy requirements, and phasing requirements. 

2. Section 017300 "Execution" for cutting and patching procedures. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated 
to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 
and deliver to Owner ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 
damage, prepare for reuse, and reinstall where indicated. 

D. Remove and Replace: Detach items from existing construction and dispose of them off-site 
unless indicated to be salvaged or reinstalled.  Provide and install new items as specified. 

E. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 
indicated to be salvaged or reinstalled. 

F. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 
methods and equipment to prevent damage to the item and surfaces; disposing of items unless 
indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and 
their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.5 PRE-INSTALLATION MEETINGS 

A. Pre-demolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid 
delays. 

4. Review requirements of work performed by other trades that rely on substrates exposed 
by selective demolition operations. 

5. Review areas where existing construction is to remain and requires protection. 

1.6 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 
proposed for protecting individuals and property, for environmental protection, for dust control 
and for noise control. Indicate proposed locations and construction of barriers. 

B. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending 
dates for each activity. Ensure Owner's on-site operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Coordination of Owner's continuing occupancy of portions of existing building and of 

Owner's partial occupancy of completed Work. 

C. Pre-demolition Photographs: Show existing conditions of adjoining construction, including finish 
surfaces, that might be misconstrued as damage caused by demolition operations. Comply with 
Section 013233 "Photographic Documentation." Submit before Work begins. 

1.7 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 

1.8 FIELD CONDITIONS 

A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far 
as practical. 

B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

C. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 
Work. 

1. If suspected hazardous materials are encountered, do not disturb; immediately notify 
Architect and Owner. Hazardous materials will be removed by Owner under a separate 
contract.  Contractor will be required to coordinate with Owner’s vendor. 

D. Storage or sale of removed items or materials on-site is not permitted. 

E. Utility Service: Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations. 
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1. Maintain fire-protection facilities in service during selective demolition operations. 

1.9 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning 
selective demolition. Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing condition provided 
by Owner. Owner does not guarantee that existing conditions are same as those indicated in 
Project Record Documents. 

1. When unanticipated mechanical, electrical, or structural elements that conflict with 
intended function or design are encountered, investigate and measure the nature and 
extent of conflict. Promptly submit a written report to Architect. 

C. Survey of Existing Conditions: Record existing conditions by use of measured drawings and 
preconstruction photographs. 

1. Comply with requirements specified in Section 013233 "Photographic Documentation." 
2. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs of conditions that might be misconstrued as damage caused by salvage 
operations. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 
to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 
2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 
continuity of services/systems to other parts of building. 
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3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 
systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or 
compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 
d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and 
remove equipment and deliver to Owner. 

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material. 

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 
ductwork material and leave in place. 

3.3 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area 
and to and from occupied portions of building. 

2. Comply with requirements for temporary enclosures, dust control, heating, and cooling 
specified in Section 015000 "Temporary Facilities and Controls." 

B. Remove temporary barricades and protections where hazards no longer exist. 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. All removed materials and rubbish shall be constantly sprinkled with water or other 
dusting agent to mitigate dust.  Provide drop cloths or other type of coverings to prevent 
infiltration of dust to other parts of the existing building. 

2. Dispose of demolished items and materials promptly.  

B. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

C. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
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4. Reinstall items in locations indicated. Comply with installation requirements for new 
materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

D. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain 
and at regular intervals using power-driven saw, and then remove concrete between saw cuts. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 
construction and demolition waste landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent. 

B. Burning: Do not burn demolished materials. 

3.7 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 024119 
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SECTION 024119.13 - POOL STRUCTURE DEMOLITION 
 
 
PART 1 – GENERAL 
 
1.1 WORK INCLUDED: 
 

A. This Section Includes the following: 
 

1. Demolition and removal of existing pool structure. 
 
2. Demolition and removal of existing site structures. 
 
3. Demolition and removal of site improvements adjacent to a pool structure to be 

demolished. 
 
4. Removing below-grade construction. 
 
5. Disconnecting, capping or sealing and removing site utilities. 

 
B. Remove shall be defined as detaching items from existing construction and legally disposing of 

them off-site unless indicated to be removed and salvaged or recycled. 
 
C. Existing to Remain shall be defined as existing items of construction that are not to be removed 

and that are not otherwise indicated to be removed, removed and salvaged, or recycled. 
 

1.2 RELATED WORK: 
 
A. Related Sections include the following: 

 
1. Section 131100.13 – SUMMARY OF WORK FOR SWIMMING POOLS 
 

1.3 QUALITY ASSURANCE: 
 

A. Demolition Firm Qualifications: An experienced firm that has specialized in demolition work 
similar in material and extent to that indicated for this project. 

 
B. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning 

demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction. 
 
C. Predemolition Conference: Conduct conference at project site to comply with requirements in 

‘Information for Bidders’.  Review methods and procedures related to building demolition 
including, but not limited to, the following: 

 
1. Inspect and discuss condition of construction to be demolished. 
 
2. Review and finalize pool demolition schedule and verify availability of demolition personnel, 

equipment and facilities needed to make progress and avoid delays. 
 
3. Review and finalize protection requirements. 

 
1.4 REFERENCES: 

 
A. The following standards shall form part of these specifications as referenced: 

 
American National Standards Institute (ANSI) 
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ANSI A10.6-2006  Safety Requirements for Demolition Operations 
 

National Fire Protection Association (NFPA) 
 
NFPA 241 Standard for Safeguarding Construction, Alteration and Demolition 

Operations. 
 

1.5 SUBMITTALS: 
 

A. Proposed Environmental-Protection and Dust-Control Measures: Submit statement or Drawing 
that indicates the measures proposed for use, proposed locations and proposed time frame for 
their operation.  Identify options if proposed measures are later determined to be inadequate. 

 
B. Schedule of Demolition Activities: Indicate the following: 

 
1. Detailed sequence of demolition and removal work, with starting and ending dates for each 

activity. 
 
2. Interruption of utility services. 
 
3. Coordination for shutoff, capping and continuation of utility services. 
 
4. Locations of temporary protection. 
 
5. Coordination of Owner’s Abatement contractor’s work. 

 
C. Predemolition Photographs or Videotape: Show existing conditions of adjoining construction and 

site improvements, including finish surfaces, that might be misconstrued as damage caused by 
building demolition operations.  Submit before Work begins. 

 
D. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility 

licensed to accept hazardous waste. 
 
1.6 PROJECT CONDITIONS: 
 

A. Pools and decks to be demolished will be vacated and their use discontinued before start of 
Work. 

 
B. Public will occupy parking and playground adjacent to demolition area.  Conduct demolition so 

Public will not be disrupted. 
 

1. Provide not less than 72 hours’ notice to Owner of activities that will affect Owner’s 
operations. 

 
2. Maintain access to existing walkways, exits and other adjacent occupied or used facilities. 

 
C. Owner assumes no responsibility for buildings and structures to be demolished. 

 
1. Conditions existing at time of inspection for building purpose will be maintained by Owner 

as far as practical. 
 
2. Before demolition, Owner will remove all equipment, furniture and components that are not 

part of the demolition. 
 

D. Storage or sale of removed items or materials on-site is not permitted. 
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PART 2 – PRODUCTS (Not Used) 
 
PART 3 – EXECUTION 
 
3.1 EXAMINATION: 
 

A. Survey existing conditions and correlate with requirements indicated to determine extent of 
demolition required. 

 
B. Review Project Record Documents (survey Drawing) of existing construction provided by Owner.  

Owner does not guarantee that existing conditions are the same as those indicated in Project 
Record Documents. 

 
C. When unanticipated mechanical, electrical or structural elements are encountered, investigate 

and measure the nature and extent of the element.  Promptly submit a written report to Engineer. 
 
D. Verify that hazardous materials have been remediated before proceeding with deck demolition 

operations. 
 

3.2 PREPARATION: 
 

A. Existing Utilities: Locate, identify, disconnect and seal or cap off indicated utilities serving 
buildings and structures to be demolished. 

 
1. Arrange to shut off indicated utilities with utility companies. 
 
2. If utility services are required to be removed, relocated, or abandoned, before proceeding 

with building demolition provide temporary utilities that bypass buildings and structures to 
be demolished and that maintain continuity of service to other buildings and structures. 

 
3. Cut off pipe or conduit a minimum of 24-inches below grade. Cap, valve or plug and seal 

remaining portion of pipe or conduit after bypassing. 
 
3.3 PROTECTION: 
 

A. Existing Facilities: Protect adjacent walkways, loading docks, building entries, and other building 
facilities during demolition operations. 

 
B. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 

during demolition. 
 
C. Existing Utilities: Maintain utility services indicated to remain and protect them against damage 

during demolition operations. 
 
D. Temporary Protection: Erect temporary protection where required by authorities having 

jurisdiction and as indicated. Comply with requirements in ‘Information for Bidders’. 
 

1. Protect existing site improvements, appurtenances, and landscaping to remain. 
 
2. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line 

of groups of trees to remain. 
 
3. Provide temporary barricades and other protection required to prevent injury to people and 

damage to adjacent buildings and facilities to remain.  
 
 



  

 POOL STRUCTURE DEMOLITION 

 

 Ballantine Park Pool Improvements – Southbury 
 024119.13-4 

3.4 DEMOLITION, GENERAL: 
 

A. General: Demolish indicated existing pool structure and site improvements completely. Use 
methods required to complete the Work within limitations of governing regulations. 

 
B. Site Access and Temporary Controls: Conduct building demolition and debris-removal operations 

to ensure minimum interference with roads, streets, walks, walkways, and other adjacent 
occupied and used facilities. 

 
1. Do not close or obstruct streets, walks, walkways, or adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction. Provide alternate routes 
around closed or obstructed traffic ways if required by authorities having jurisdiction. 

 
2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with 

governing environmental-protection regulations. Do not use water when it may damage 
adjacent construction or create hazardous or objectionable conditions, such as ice, 
flooding, and pollution. 

 
3.5 MECHANICAL DEMOLITION: 
 

A. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished at junctures with 
construction indicated to remain, then break up and remove. 

 
B. Below-Grade Construction: Demolish pool walls, slabs, and other below-grade construction 

completely. 
 

C. All metal, reinforcing steel to be removed off site. 
 
D. Existing Utilities: Demolish and remove existing utilities and below-grade utility structures. 

 
3.6 EXPLOSIVE DEMOLITION: 

 
A. Explosives: Use of explosives shall not permitted for demolition purposes. 

 
3.7 SITE RESTORATION: 
 

A. Below-Grade Areas: Rough grade below-grade areas ready for further excavation or new 
construction. 

 
3.8 REPAIRS: 
 

A. General: Promptly repair damage to adjacent construction caused by demolition operations. 
 
3.9 RECYCLING DEMOLISHED MATERIALS: 
 

A. General: Separate recyclable demolished materials from other demolished materials to the 
maximum extent possible. Separate recyclable materials by type. 

 
3.10 DISPOSAL OF DEMOLISHED MATERIALS: 
 

A. General: Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise 
indicated to remain Owner’s property, remove demolished materials from project site and legally 
dispose of them in an EPA-approved landfill. 

 
1. Do not allow demolished materials to accumulate on-site. 
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2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 
and areas. 

 
B. Burning: Do not burn demolished materials. 
 
C. Disposal: Transport demolished materials off Owner’s property and legally dispose of them. 

 
3.11 CLEANING: 
 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by demolition 
operations. Return adjacent areas outside of the contract limits to condition existing before 
demolition operations began. 

 
END OF SECTION 024119.13 
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SECTION 030500 - FIELD CONCRETE 
 
 
PART 1 - GENERAL 
 
1.1  WORK INCLUDED 
 

A. This Section covers concrete and all related items necessary to place and finish the concrete 
work. 

 
B. Concrete thrust, and anchor blocks, to be provided at all water main bends, tees, plugs and wyes 

and at other locations required by the Engineer shall be installed in accordance with the details 
shown on the drawings and as specified in this section. 

 
C. Concrete encasement for piping with shallow cover and for encasement of telephone, and 

electrical duct bank when specified shall be installed in accordance with the details shown on the 
drawings and as specified in this section. 

 
1.2  RELATED WORK 
 

A. Section 310000, EARTHWORK 
 
1.3  REFERENCES 
 

A. The following standards form a part of this specification: 
 
 American Concrete Institute (ACI) 
 

ACI  304  Recommended Practice for Measuring, Mixing, Transporting, and Placing 
Concrete. 

 
ACI  305  Recommended Practice for Hot Weather Concreting 

  
ACI  306  Recommended Practice for Cold Weather Concreting 

 
ACI  SP-66 ACI  Detailing Manual 

 
ACI  318  Building Code Requirements for Reinforced Concrete 

 
 ASTM International (ASTM) 
 

ASTM  A615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement 
 

ASTM  C33 Concrete Aggregates 
 

ASTM  C94 Ready-Mixed Concrete 
 

ASTM  C143 Test for Slump of Portland Cement Concrete 
 

ASTM  C150 Portland Cement 
 

ASTM  C260 Air Entraining Admixtures for Concrete 
 

ASTM  C494 Chemical Admixtures for Concrete 
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1.4  SUBMITTALS: 
 

 Statement of materials constituting the design of mixes for each size aggregate as required by 
ASTM C94 shall be submitted to the Engineer within one week following award of the Contract. 

 
 
PART 2 - PRODUCTS 
 
2.1  CONCRETE 
 

A. All concrete, reinforced or non-reinforced, shall have a 28 day compressive strength of 3000 psi 
unless otherwise noted on the design drawings.  A minimum of 5.5 sacks of cement per cubic 
yard and a maximum water cement ratio of 6.9 gallons per sack shall be used. 

 
B. Concrete shall conform to ASTM C94.  The Contractor shall be responsible for the design of the 

concrete mixtures.  Slump shall be a maximum of 4-inches and a minimum of 2-inches, 
determined in accordance with ASTM C143. 

 
C. Admixtures shall be as specified in subsection 2.05.  No additional admixtures shall be used 

unless approved by the Engineer. 
 

D. No additional water, except for the amount indicated by the design mix shall be added to the 
concrete without the prior permission of the Engineer. 

 
2.2  REINFORCING 
 

 Reinforcing as shown on the plans or as required by the Engineer, shall conform to ACI 318 and 
ASTM A615 and shall be detailed in accordance with ACI SP-66.  All Steel reinforcing bars shall 
be grade 60. 

 
2.3  CEMENT 
 

 The cement shall be an approved brand of American manufactured Portland Cement, Type II 
conforming to the applicable requirements of ASTM C150. 

 
2.4  AGGREGATES 
 

A. Except as otherwise noted, the aggregate shall conform to the requirements of ASTM C33. 
 

B. Maximum size aggregate shall be 3/4-inch. 
 
2.5  ADMIXTURES 
 

A. All concrete (unless otherwise directed) shall contain an air entraining agent.  Air entrained 
concrete shall have air content by volume of 4 to 8 percent for 3/4-inch aggregate. 

 
B. Air entraining agent shall be in accordance with ASTM C260 and shall be Darex AEA, as 

manufactured by W.R. Grace & Company; Placewel (air entraining Type), as manufactured by 
Johns Manville; Sika AER as manufactured by Sika Chemical Company; or an approved equal 
product. 

 
C. Water reducing agent shall be WRDA, manufactured by W.R Grace & Company; Placewel 

(non-air entraining Type), as manufactured by Johns Manville; Sika Plastiment as manufactured 
by Sika Chemical Company; or an approved equal product. 
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D. Water reducing agent-retarder shall be "Daratard,” manufactured by W.R. Grace & Company; 
Sika Plastiment as manufactured by Sika Chemical Company; or an approved equal product. 

 
2.6  WATER 
 

A. Water for concrete shall be potable, free of deleterious amounts of oil, acid, alkali, organic matter 
and other deleterious substances. 

 
2.7  CONCRETE FORMS 
 

A. Forms for exterior and interior surfaces which will be exposed to view after the work is completed, 
whether such surfaces are painted or unpainted, shall be new plywood stock, steel, tempered 
masonite, or other materials which will provide smooth concrete surfaces without subsequent 
surface plastering.  Plastic or plastic-faced forms shall not be used, except with the prior approval 
of the Engineer. 

 
B. Form ties shall be cone type or equal, with waterstop, which leaves no metal closer than 2-inches 

to finished face of concrete. 
 
C. Form release agent shall be a non-staining, non-yellowing, non-toxic liquid free from kerosene 

and resins of the type recommended by the manufacturer of the forming system being used such 
as EZ strip by L&M Construction Chemicals, Omaha, NB and "Magic Kote" by Symons Corp., 
Des Plaines, IL or approved equal. 

 
D. Where steel adjacent to vertical faces of forms cannot be otherwise secured, mortar doughnuts 

shall be used to prevent steel from lying too close to the finish vertical faces of the concrete 
 
PART 3 - EXECUTION 
 
3.1  PREPARATION 
 

A. Before placing concrete, forms and the space to be occupied by the concrete shall be thoroughly 
cleaned and reinforcing steel and embedded metal shall be free from dirt, oil, mill scale, loose 
rust, paint or the material which would tend to reduce the bond. 

 
B. Earth, concrete, masonry, or other water permeable material against which concrete is to be 

placed shall be thoroughly saturated with water immediately before concrete is placed. 
 

C. No concrete shall be placed until the consolidation of the ground and the arrangement and details 
of forms and reinforcing have been inspected and approved by the Engineer. 

 
3.2  THRUST AND ANCHOR BLOCKS 
 

A. Minimum bearing areas for thrust blocks and dimensions of anchor blocks shall be as shown on 
the drawings. 

 
B. Concrete for thrust and anchor blocks shall be placed against undisturbed earth, and wooden 

side forms shall be used to provide satisfactory lines and dimensions.  Felt roofing paper shall be 
placed to protect joints.  No concrete shall be placed so as to cover joints, bolts or nuts, or to 
interfere with the removal of the joints. 

 
3.3  FILL CONCRETE 
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A. Fill concrete shall be placed in those locations as indicated on the design drawings.  Fill concrete 
shall consist of materials as previously specified, with a minimum 28-day compressive strength 
of 3000 psi. 

 
B. Before fill concrete is placed, the following procedures shall be used to prepare surfaces; all dirt, 

scum and laitance shall be removed by chipping and washing.  The clean, roughened base 
surface shall be saturated with water, but shall have no free water on the surface.  A coat of 1:2 
cement-sand grout, approximately 1/8-inch thick, shall be well scrubbed into the thoroughly 
dampened concrete base.  The concrete fill shall be placed immediately, before the grout has 
dried or set. 

 
C. Fill concrete shall be brought to lines and grades as shown on the design drawings. 

 
3.4  CONCRETE PLACING DURING COLD WEATHER 
 

A. Concrete shall not be placed on frozen ground, and no frozen material or material containing ice 
shall be used.  Materials for concrete shall be heated when temperature is below 40oF, or is 
expected to fall to below 40oF, within 73 hours, and the concrete after placing shall be protected 
by covering, heat, or both. 

 
B. All details of Contractor's handling and protecting of concrete during freezing weather shall be 

subject to the approval of the Engineer.  All procedures shall be in accordance with the provisions 
of ACI 306. 

 
3.5  CONCRETE PLACING DURING HOT WEATHER 
 

A. Concrete just placed shall be protected from the direct rays of the sun and the forms and 
reinforcement just prior to placing shall be sprinkled with cold water.  The Contractor shall make 
every effort to minimize delays, which will result in excessive mixing of the concrete after arrival 
on the job. 

 
B. During periods of excessively hot weather (90oF or above), ingredients in the concrete shall be 

cooled insofar as possible and cold mixing water shall be used to maintain the temperature of the 
concrete at permissible levels all in accordance with the provisions of ACI 305.  Any concrete with 
a temperature above 90oF, when ready for placement, will not be acceptable, and will be rejected. 

 
3.6  FIELD QUALITY CONTROL 
 

A. Concrete inspection and testing shall be performed by the Engineer or by an inspection 
laboratory, designated by the Engineer, engaged and paid for by the Owner.  Testing equipment 
shall be supplied by the laboratory, and the preparation of samples and all testing shall be 
performed by the laboratory personnel.  Full assistance and cooperation, concrete for samples, 
and such auxiliary personnel and equipment as needed shall be provided by the Contractor. 

 
B. At least 4 standard compression test cylinders shall be made and tested and 1 slump test from 

each day's placement of concrete.  A minimum of four compression test cylinders shall be made 
and tested for each 100 cubic yards of each type and design strength of concrete placed.  One 
cylinder shall be tested at 7 days, and two at 28 days.  The fourth cylinder from each set shall be 
kept until the 28 day test report on the second and third cylinders in the same set has been 
received.  If the average compressive strength of the two 28 day cylinders does not achieve the 
required level, the Engineer may elect to test the fourth cylinder immediately or test it after 56 
days.  If job experience indicates additional cylinder tests or other tests are required for proper 
control or determination of concrete quality, such tests shall be made. 
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C. The Engineer shall have the right to reject concrete represented by low strength tests.  Rejected 
concrete shall be promptly removed and replaced with concrete conforming to the specification.  
The decision of the Engineer as to whether substandard concrete is to be accepted or rejected 
shall be final. 

 
END OF SECTION 030500 
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SECTION 031100 - CONCRETE FORMWORK FOR SWIMMING POOLS 

 

PART 1 – GENERAL 

1.1 WORK INCLUDED: 

 

In this section of the specifications covers the furnishing and installation of forms for 

cast-in-place concrete. 

 

1.2 RELATED WORK: 

 

A. Section 032100, CONCRETE REINFORCEMENT FOR SWIMMING POOLS 

 

B. Section 033100, CAST-IN-PLACE CONCRETE FOR SWIMMING POOLS 

 

1.3 REFERENCES: 

 

The following standards form a part of this specification: 

 

AMERICAN CONCRETE INSTITUTE (ACI) 

 

ACI 301 Standard Specifications for Structural Concrete  

 

ACI 347 Recommended Practices for Concrete Formwork 

 

U.S. ARMY CORPS OF ENGINEERS (CE) 

 

CE 03300 Cast in Place Concrete 

 

PART 2 – PRODUCTS 

 

2.1 MATERIALS: 

 

A. Forms for exterior and interior surfaces which will be exposed to view after the work is 

completed, whether such surfaces are painted or unpainted, shall be new plywood stock, steel, 

tempered Masonite, or other materials which will provide smooth concrete surfaces without 

subsequent surface plastering.  Plastic or plastic-faced forms shall not be used, except with the 

prior approval of the Engineer. 

 

B. Form ties shall be cone type or equal, with waterstop, which leaves no metal closer than 

2-inches to finished face of concrete. 

 

C. Form release agent shall be a non-staining, non-yellowing, non-toxic liquid free from kerosene 

and resins of the type recommended by the manufacturer of the forming system being used 

such as EZ strip by L&M Construction Chemicals, Omaha, NB and "Magic Kote" by Symons 

Corp., Des Plaines, IL or approved equal. 

 

D. Where steel adjacent to vertical faces of forms cannot be otherwise secured, mortar doughnuts 

shall be used to prevent steel from lying too close to the finish vertical faces of the concrete. 

PART 3 – EXECUTION 
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3.1 PREPARATION: 

 

Surfaces of forms to be in contact with concrete shall be greased with nonstaining form release 

compound.  Wetting will not be accepted as a substitute.  Approval of the Engineer shall be 

obtained before use of coated materials or liners in lieu of form release compound, except as 

modified herein. 

 

3.2 CONSTRUCTION: 

 

A. For concrete surfaces which will be visible after completion of the structure, painted or 

unpainted, the type and the precise location of form ties, nails joints between form members, 

and any other features which will leave a visible trace in the finished concrete, will be subject to 

the approval of the Engineer. 

 

B. Formwork shall be so constructed, braced, or tied that the formed surfaces of the concrete will 

be perfectly true, smooth, and to the dimensions shown on the drawings.  All forms used for 

circular sections shall be true arcs as indicated on the drawings.  Short chords will not be 

acceptable.  Form line shall present an uninterrupted surface conforming to radii indicated on 

the drawings. 

 

C. Forms shall be sufficiently tight to prevent leakage of mortar, and when necessary shall have 

temporary openings as required for thorough cleaning, and as required for introduction of 

concrete to avoid excessive free fall.  Panels damaged in stripping or otherwise shall not be 

reused.  

 

D. Unless otherwise noted on the design drawings, forms shall be filleted and chamfered at all 

sharp corners, and exposed edges with a 3/4-inch chamfer.  Chamfer shall not be used where 

masonry or other material will subsequently be installed flush with one of the adjacent surfaces 

of the concrete.  Where a wash or slope is indicated on the drawings no additional chamfer is 

required. 

3.3 REMOVAL OF FORMS: 

 

A. Except as otherwise specifically authorized by the Engineer, forms shall not be removed before 

the concrete has attained a strength of at least 30 percent of the ultimate strength prescribed 

by the design and not before reaching the following number of day-degrees [whichever is the 

longer]: 

 

 Forms for       Day-Degree* 

 

 Beams and Slabs         500 

 Walls and vertical surfaces        200 

 

* Day-Degree: Total number of days times average daily air temperature at surface of concrete.  

For example, 5 days at a daily weighted average temperature of 60 deg F equals 300 day-

degrees.  Temperatures below 50 deg F are not to be considered in determining Day-Degree. 

 

B. Where beams, girder, columns, walls and similar vertical forms are adequately supported on 

shores, the side forms may be removed after 24 hours of cumulative curing time provided the 

side forms support no loads other than the lateral pressure of the plastic concrete.  Cumulative 

curing time represents the sum of time intervals, not necessarily consecutive, during which the 

temperature of the air surrounding the concrete is above 50 deg. F in accordance with 

American Concrete Institute standards. 
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C. Shoring shall not be removed until the concrete has attained at least 70 percent of the specified 

strength and sufficient strength to support safely its own weight and the construction live loads 

upon it. 

 

D. Forms shall be removed in such a manner as not to impair safety and serviceability of the 

structure.  Concrete exposed by form removal shall have sufficient strength not to be damaged 

by the removal operation. 

 

END OF SECTION 031100 
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SECTION 032100 - CONCRETE REINFORCEMENT FOR SWIMMING POOLS 

 

PART 1 – GENERAL 

1.1 WORK INCLUDED: 

 

In this section of the specifications covers the furnishing and installation of reinforcement for 

cast-in-place concrete. 

 

1.2 RELATED WORK: 

 

A. Section 031100, CONCRETE FORMWORK FOR SWIMMING POOLS 

 

B. Section 033713, SHOTCRETE FOR SWIMMING POOLS 

 

1.3 SYSTEM DESCRIPTION 

 

Materials and construction shall conform to ACI 3l8 and ACI 350 unless otherwise noted on the 

design drawings or modified herein. 

 

1.4 SUBMITTALS:   

 

In accordance with requirements of General Specifications, submit the following: 

 

A. The Contractor shall furnish the Engineer with complete checked, reinforcing steel shop 

drawings and bar lists.  Shop drawing shall include the grade of steel used as well as splice 

lengths. 

 

B. Mill test reports shall accompany drawings.  Fabrication shall not commence until the drawings 

and mill test reports have been released by the Engineer. 

 

C. When fiber reinforcement is used, the contractor shall submit manufacturer's data confirming 

that material meets the specification. 

 

1.5 REFERENCES: 

 

A. The following standards form a part of these specifications: 

 

 American Concrete Institute (ACI) 

 

ACI  3l8  Building Code Requirements for Concrete 

 

ACI  347  Recommended Practice for Concrete Formwork  

 

ACI 350  Environmental Engineering Concrete Structures 

 

ACI SP-66  ACI Detailing Manual  

 

ASTM International (ASTM) 

 

ASTM   A185 Standard Specification for Welded Steel Wire Fabric for Concrete 
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   Reinforcement 

 

ASTM   A497 Specification for Welded Deformed Steel Wire Fabric for 

   Concrete Reinforcement 

 

ASTM   A6l5 Deformed Billet-Steel Bars for Concrete Reinforcement 

 

 American Welding Society (AWS) 

 

AWS   12.1  Recommended Practices for Welding Reinforcing Steel, Metal 

   Inserts and Connections in Reinforced Concrete Construction 

 

PART 2 – PRODUCTS 

 

2.1 MATERIALS: 

 

A. Steel reinforcing bars shall conform to ASTM A6l5, Grade 60, and A775. 

 

B. Epoxy-coated bars shall be rejected. 

 

C. Welded steel wire fabric shall conform to ASTM A185 and/or ASTM A497.  Gauge and spacing 

of wires shall be as indicated on the drawings. 

 

D. Reinforcing steel shall be detailed in accordance with ACI SP-66 modified as applicable to 

conform to ACI 350. 

 

E. Reinforcement shall be accurately formed to the dimensions indicated on the drawings.  Bars 

shall be shipped to the site with bars of the same size and shape, fastened in bundles with 

securely wired-on metal identification tags listing both size and mark. 

 

F. Any bar showing cracks after bending shall be discarded. 

 

G. Steel failing to meet the requirements of this specification or the drawings will be rejected and 

shall be removed from the site immediately. 

PART 3 – EXECUTION 

3.1 STEEL INSTALLATION: 

 

A. Before being placed in position, reinforcement shall be thoroughly cleaned of loose mill and rust 

scale, dirt, and other coatings (including ice), that reduce or destroy bond.  When there is a 

delay in depositing concrete after reinforcement is in place, bars shall be reinspected and 

cleaned as necessary. 

 

B. After forms have been oiled, but before concrete is placed, all steel shall be securely wired in 

the exact position called for, and shall be maintained in that position until all concrete is placed 

and compacted.  Chair bars and supports shall be provided in a number and arrangement 

satisfactory to the Engineer. 

 

C. Concrete blocks having a minimum bearing area of 2-inches by 2-inches and equal in quality to 

that specified for the slab, shall be used for supporting reinforcing bars for slabs on grade.  

Wood blocks, stones, brick chips, etc., shall not be used to support reinforcement. 
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D. Metal supports shall be of types that will not penetrate the surface of formwork or slab and 

which will not show through or stain surfaces that are to be exposed to view, painted or 

unpainted. 

 

E. Welding of reinforcing bars will be permitted only where permission of the Engineer has been 

obtained in advance.  Such welding shall be performed only under conditions established by 

the Engineer, and in accordance with AWS 12.1. 

 

F. Reinforcement, which is to be exposed for a considerable length of time after having been 

placed, shall be painted with a heavy coat of cement grout, if required by the Engineer. 

 

 

END OF SECTION 032100 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

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. Cast-in-place concrete, including concrete materials, mixture design, placement procedures, 
and finishes. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one (1) or more of the 
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 
materials subject to compliance with requirements. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: For each concrete mixture. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 
2. Submit alternate design mixtures when characteristics of materials, Project conditions, 

weather, test results, or other circumstances warrant adjustments. 

C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and 
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, 
and supports for concrete reinforcement. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, ready-mixed concrete manufacturer, and testing agency. 

B. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Steel reinforcement and accessories. 
4. Curing compounds. 
5. Floor and slab treatments. 
6. Bonding agents. 
7. Adhesives. 
8. Vapor retarders. 
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9. Semi-rigid joint filler. 
10. Joint-filler strips. 
11. Repair materials. 

C. Material Test Reports: For the following, from a qualified testing agency: 

1. Aggregates: Include service record data indicating absence of deleterious expansion of 
concrete due to alkali aggregate reactivity. 

D. Floor surface flatness and levelness measurements indicating compliance with specified 
tolerances. 

E. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 

B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94 requirements for production facilities 
and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

C. Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field-Testing Technician, 
Grade 1, according to ACI CP-1 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency laboratory 
supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, Grade II. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 
damage. 

1.8 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301, ACI 306.1, and as follows. 

1. Protect concrete work from physical damage or reduced strength that could be caused by 
frost, freezing actions, or low temperatures. 

2. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for 
three (3) successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301. 

3. Do not use frozen materials or materials containing ice or snow. 
4. Do not place concrete in contact with surfaces less than 35 deg F (1.7 deg C), other than 

reinforcing steel. 
5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 

accelerators unless otherwise specified and approved in mixture designs. 
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B. Hot-Weather Placement: Comply with ACI 301, ACI 305.1, and as follows: 

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F (35 deg C).  
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, “Specifications for Structural Concrete,” Sections 1 through 5. 
2. ACI 117, “Specifications for Tolerances for Concrete Construction and Materials.” 

2.2 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and 

as follows: 

a. High-density overlay, Class 1 or better. 
b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 

sealed. 
c. Structural 1, B-B or better; mill oiled and edge sealed. 
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum. 

D. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or 
adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form 
ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1-inch to the plane of exposed 
concrete surface. 

2. Furnish ties that, when removed, will leave holes no larger than 1-inch in diameter in 
concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or 
waterproofing. 
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2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615, Grade 60, deformed. 

B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064, plain, fabricated from as-drawn steel wire 
into flat sheets. 

C. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064, flat sheet. 

2.4 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A 615, Grade 60, plain-steel bars, cut true to length with ends square and 
free of burrs. 

B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel wire, 
plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use 
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 

2.5 CONCRETE MATERIALS 

A. Source Limitations: 

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire 
Project. 

2. Obtain each type or class of cementitious material of the same brand from the same 
manufacturer's plant. 

3. Obtain aggregate from single source, with documented service record data of at least ten 
(10) years' satisfactory service in similar applications and service conditions using similar 
aggregates and cementitious materials. 

4. Obtain admixtures from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C 150, Type I/II, gray. 
2. Fly Ash: ASTM C 618, Class F or C. 

C. Normal-Weight Aggregates: ASTM C 33, Class 3S coarse aggregate or better, graded. 

1. Maximum Coarse-Aggregate Size: ¾-inch nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Water: ASTM C 94 and potable. 

2.6 ADMIXTURES 

A. Air-Entraining Admixture: ASTM C 260. 

B. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do 
not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not 
use calcium chloride or admixtures containing calcium chloride. 
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1. Water-Reducing Admixture: ASTM C 494, Type A. 
2. Retarding Admixture: ASTM C 494, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017, Type II. 

2.7 WATERSTOPS 

A. Self-Expanding Butyl Strip Waterstops:  Manufactured rectangular or trapezoidal strip, butyl rubber 
with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, ¾-by-1-
inch. 

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. Carlisle Coatings & Waterproofing, Inc.; MiraSTOP 
b. CETCO; Volclay Waterstop-RX 
c. Concrete Sealants Inc.; Conseal CS-231 
d. Greenstreak; Swellstop 
e. Henry Company, Sealants Division; Hydro-Flex 
f. JP Specialties, Inc.; Earth Shield Type 20 
g. Substitutions: In accordance with Section 012500 “Substitution Procedures”. 

2.8 VAPOR RETARDERS 

A. Sheet Vapor Retarder, Class A: ASTM E 1745, Class A; not less than 10 mils thick. Include 
manufacturer's recommended adhesive or pressure-sensitive tape. 

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. Carlisle Coatings & Waterproofing, Inc.; Blackline 400 
b. Fortifiber Building Systems Group; Moistop Ultra 15 
c. Grace Construction Products, W.R. Grace & Co; Florprufe 120 
d. Raven Industries, Inc.; Vapor Block 15 
e. Stego Industries, LLC; Stego Wrap 15 mil 
f. Substitutions: In accordance with Section 012500 “Substitution Procedures”. 

2.9 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of inorganic 
silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and 
densifies concrete surfaces. 

B. Products:  Subject to compliance with requirements, provide one (1) of the following: 

1. Euco Chemical Co.; Euco Diamond Hard 
2. Dayton Superior Corporation; Day-Chem Sure Hard 
3. BASF Chemical Company; Kure-N-Harden 
4. Substitutions: In accordance with Section 012500 “Substitution Procedures”. 
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2.10 CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Water: Potable. 

D. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, non-
dissipating, certified by curing compound manufacturer to not interfere with bonding of floor 
covering. 

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. BASF Construction Chemicals - Building Systems; Kure-N-Seal WB 
b. ChemMasters; Safe-Cure & Seal 20 
c. Dayton Superior Corporation; Safe Cure and Seal (J-18) 
d. Euclid Chemical Company (The), an RPM company; Aqua Cure VOX; 

Clearseal WB 150 
e. Meadows, W. R., Inc.; Vocomp-20 
f. Vexcon Chemicals, Inc.; Starseal 309 
g. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2.11 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 

B. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. 

C. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034-inch-thick, with bent tab 
anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris. 

2.12 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied 
in thicknesses from 1/8-inch and that can be feathered at edges to match adjacent floor elevations. 

1. Cement Binder:  ASTM C 150, Portland cement or hydraulic or blended hydraulic cement as 
defined in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate:  Well-graded, washed gravel, 1/8- to ¼-inch or coarse sand as recommended by 
underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi at twenty-eight (28) days when tested 
according to ASTM C 109. 

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in 
thicknesses from ¼-inch and that can be filled in over a scarified surface to match adjacent floor 
elevations. 

1. Cement Binder:  ASTM C 150, Portland cement or hydraulic or blended hydraulic cement as 
defined in ASTM C 219. 
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2. Primer: Product of topping manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate:  Well-graded, washed gravel, 1/8- to ¼-inch or coarse sand as recommended by 
topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi at twenty-eight (28) days when tested 
according to ASTM C 109. 

2.13 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland 
cement in concrete as follows: 

1. Fly Ash: Twenty-five percent (25%). 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement. 

D. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use high-range water-reducing admixture in concrete, as required, for placement and 
workability. 

2. Use water-reducing and -retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs 
and parking structure slabs, concrete required to be watertight, and concrete with a w/c ratio 
below 0.50. 

2.14 CONCRETE MIXTURES 

A. Footings and Foundation Walls:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4500 psi at twenty-eight (28) days. 
2. Maximum Water-Cementitious Materials Ratio:  0.45. 
3. Slump Limit:  4 inches for concrete with verified slump of 2 to 4 inches before adding high-

range water-reducing admixture or plasticizing admixture, plus or minus 1-inch. 
4. Air Content:  Six percent (6%), plus or minus one and one-half percent (+/-1.5%) at point of 

delivery for ¾-inch nominal maximum aggregate size. 

B. Slabs-on-Grade: Normal-weight concrete. 

1. Minimum Compressive Strength: 4000 psi at twenty-eight (28) days. 
2. Minimum Cementitious Materials Content: 540 lb./cu. yd. 
3. Slump Limit: 4 inches, plus or minus 1-inch. 
4. Air Content: Do not allow air content of trowel-finished floors to exceed three percent (3%). 

2.15 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 
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2.16 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94, and 
furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 
delivery time from 1½ hours to 75 minutes; when air temperature is above 90 deg F (32 
deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure can 
support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, 
and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 

1. Class A, 1/8-inch for smooth-formed finished surfaces. 
2. Class B, ¼-inch for rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide 
crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms 
for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations 
and slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use 
strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is 
inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent loss 
of concrete mortar. Locate temporary openings in forms at inconspicuous locations. 

H. Do not chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 
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L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining work that is 
attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying with tolerances 
in Section 7.5 of AISC 303. 

2. Install dovetail anchor slots in concrete structures as indicated. 

3.3 REMOVING AND REUSING FORMS 

A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does not 
support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 
24 hours after placing concrete.  Concrete has to be hard enough to not be damaged by form-
removal operations and curing and protection operations need to be maintained. 

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new 
form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align 
and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces unless 
approved by Architect. 

3.4 INSTALLATION OF VAPOR RETARDER 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with ASTM E 
1643 and manufacturer's written instructions. 

1. Install vapor retarder with longest dimension parallel with direction of concrete pour. 
2. Face laps away from exposed direction of concrete pour. 
3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor 

retarder to concrete. 
4. Lap joints 6 inches and seal with manufacturer's recommended tape. 
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing entire 

perimeter to floor slabs, grade beams, foundation walls, or pile caps. 
6. Terminate vapor retarder with termination bar at walls not less than 8 inches above grade. 
7. Seal penetrations in accordance with vapor retarder manufacturer's instructions. 
8. Protect vapor retarder during placement of reinforcement and concrete. 

a. Repair damaged areas by patching with vapor retarder material, overlapping 
damages area by 6 inches on all sides, and sealing to vapor retarder. 

3.5 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 
reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 
placing concrete. 
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B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that reduce 
bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate and support 
reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing 
reinforcing bars. 

1. Weld reinforcing bars according to AWS D1.4, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced to minimize 
sagging. Lap edges and ends of adjoining sheets at least one (1) mesh spacing. Offset laps of 
adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with wire. 

3.6 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 
indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 
construction joints unless otherwise indicated. Do not continue reinforcement through sides 
of strip placements of floors and slabs. 

2. Form keyed joints as indicated. Embed keys at least 1½ inches into concrete. 
3. Locate joints for slabs in the middle third of spans. 
4. Locate horizontal joints in walls at underside of floors and slabs and at the top of footings or 

floor slabs. 
5. Space vertical joints in walls 50 feet o.c. Locate joints beside piers integral with walls, near 

corners, and in concealed locations where possible. 
6. Use a bonding agent at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces. 

C. Control Joints in Slabs-on-Grade: Form weakened-plane control joints, sectioning concrete into 
areas as indicated. Construct control joints for a depth equal to at least one-fourth (¼) of concrete 
thickness as follows: 

1. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive or 
diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action does not 
tear, abrade, or otherwise damage surface and before concrete develops random control 
cracks. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete 
surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than ½-inch or more than 1-inch below finished 
concrete surface where joint sealants, specified in Section 079200 "Joint Sealants," are 
indicated. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than one (1) length is 
required, lace or clip sections together. 
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E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or 
asphalt coat one-half of dowel length to prevent concrete bonding to one (1) side of joint. 

3.7 WATERSTOPS 

A. Self-Expanding Strip Waterstops:  Install in construction joints and at other locations indicated, 
according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and 
firmly pressing into place.  Install in longest lengths practicable. 

3.8 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is 
complete and that required inspections are completed. 

B. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture. 

C. Deposit concrete continuously in one (1) layer or in horizontal layers of such thickness that no new 
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness. 

1. If a section cannot be placed continuously, provide construction joints as indicated. 
2. Deposit concrete to avoid segregation. 
3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and 

in a manner to avoid inclined construction joints. 
4. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

a. Do not use vibrators to transport concrete inside forms. 
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly 

penetrate placed layer and at least 6 inches into preceding layer. 
c. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity. 
d. At each insertion, limit duration of vibration to time necessary to consolidate concrete 

and complete embedment of reinforcement and other embedded items without 
causing mixture constituents to segregate. 

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Do not place concrete floors and slabs in a checkerboard sequence. 
2. Consolidate concrete during placement operations, so concrete is thoroughly worked around 

reinforcement and other embedded items and into corners. 
3. Maintain reinforcement in position on chairs during concrete placement. 
4. Screed slab surfaces with a straightedge and strike off to correct elevations. 
5. Level concrete, cut high areas, and fill low areas. 
6. Slope surfaces uniformly to drains where required. 
7. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface 

plane, before excess bleedwater appears on the surface. 
8. Do not further disturb slab surfaces before starting finishing operations. 

3.9 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and 
defects repaired and patched. Remove fins and other projections that exceed specified limits on 
formed-surface irregularities. 
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1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an 
orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defects. 
Remove fins and other projections that exceed specified limits on formed-surface irregularities. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish. 

C. Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where indicated: 

1. Smooth-Rubbed Finish: Not later than one (1) day after form removal, moisten concrete 
surfaces and rub with carborundum brick or another abrasive until producing a uniform color 
and texture. Do not apply cement grout other than that created by the rubbing process. 

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick paint 
to coat surfaces and fill small holes.  Mix one-part Portland cement to one and one-half parts 
fine sand with a 1:1 mixture of bonding admixture and water.  Add white Portland cement in 
amounts determined by trial patches so color of dry grout will match adjacent surfaces.  
Scrub grout into voids and remove excess grout. When grout whitens, rub surface with clean 
burlap and keep surface damp by fog spray for at least 36 hours. 

3.10 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, re-straightening, and finishing 
operations for concrete surfaces. Do not wet concrete surfaces. 

B. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as 
indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-
bristle broom perpendicular to main traffic route.  Coordinate required final finish with 
Architect before application. 

3.11 MISCELLANEOUS CONCRETE ITEM INSTALLATION 

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in place 
unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-place 
construction. Provide other miscellaneous concrete filling indicated or required to complete the 
Work. 

3.12 CONCRETE CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. 

1. Comply with ACI 301 and ACI 306.1 for cold-weather protection during curing. 
2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing. 

B. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, 
and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  
If removing forms before end of curing period, continue curing for the remainder of the curing 
period. 

C. Cure concrete according to ACI 308.1, by one (1) or a combination of the following methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven (7) days with the 
following materials: 
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a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for 
curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 
inches, and sealed by waterproof tape or adhesive. Cure for not less than seven (7) days. 
Immediately repair any holes or tears during curing period, using cover material and 
waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
penetrating liquid floor treatments. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 
within 3 hours after initial application. Maintain continuity of coating and repair damage 
during curing period. 

a. Removal: After curing period has elapsed, remove curing compound without 
damaging concrete surfaces by method recommended by curing compound 
manufacturer unless manufacturer certifies curing compound does not interfere with 
bonding of floor covering used on Project. 

3.13 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor treatment 
according to manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete 
surface repairs. 

2. Do not apply to concrete that is less than seven (7) days' old. 
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and 

repeat brooming or scrubbing.  Rinse with water; remove excess material until surface is dry.  
Apply a second coat in a similar manner if surface is rough or porous. 

B. Sealing Coat:  Uniformly apply a continuous sealing coat of curing and sealing compound to 
hardened concrete by power spray or roller according to manufacturer's written instructions. 

3.14 TOLERANCES 

A. Conform to ACI 117. 

3.15 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least six (6) months. Do not fill joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces 
of joints clean and dry. 

C. Install semi-rigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints. 
Overfill joint and trim joint filler flush with top of joint after hardening. 
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3.16 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: 

1. Repair and patch defective areas when approved by Architect. 
2. Remove and replace concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one (1) part Portland cement to two 
and one-half (2½) parts fine aggregate passing a No. 16 sieve, using only enough water for 
handling and placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, 
air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and 
other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than ½-
inch in any dimension to solid concrete. Limit cut depth to ¾-inch. Make edges of cuts 
perpendicular to concrete surface. Clean, dampen with water, and brush-coat holes and 
voids with bonding agent. Fill and compact with patching mortar before bonding agent has 
dried. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding 
agent. 

2. Repair defects on surfaces exposed to view by blending white Portland cement and 
standard Portland cement so that, when dry, patching mortar will match surrounding color. 
Patch a test area at inconspicuous locations to verify mixture and color match before 
proceeding with patching. Compact mortar in place and strike off slightly higher than 
surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and structural 
performance as determined by Architect. 

D. Repair materials and installation not specified above may be used, subject to Architect's approval. 

3.17 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector and qualified testing and inspecting 
agency to perform field tests and inspections and prepare test reports. 

B. Inspections: 

1. Steel reinforcement placement. 
2. Verification of use of required design mixture. 
3. Concrete placement, including conveying and depositing. 
4. Curing procedures and maintenance of curing temperature. 
5. Verification of concrete strength before removal of shores and forms from beams and slabs. 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency: Obtain at least one (1) composite sample for each 100-cu. yd. or fraction 
thereof of each concrete mixture placed each day. 

a. When frequency of testing provides fewer than five (5) compressive-strength tests for 
each concrete mixture, testing shall be conducted from at least five (5) randomly 
selected batches or from each batch if fewer than five (5) are used. 
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2. Slump: ASTM C 143; one (1) test at point of placement for each composite sample, but not 
less than one (1) test for each day's pour of each concrete mixture. Perform additional tests 
when concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one (1) test for 
each composite sample, but not less than one (1) test for each day's pour of each concrete 
mixture. 

4. Concrete Temperature: ASTM C 1064; one (1) test hourly when air temperature is 40 deg F 
(4.4 deg C) and below or 80 deg F (27 deg C) and above, and one (1) test for each 
composite sample. 

5. Compression Test Specimens: ASTM C 31. 

a. Cast and field cure four (4) sets of two (2) standard cylinder specimens for each 
composite sample. 

6. Compressive-Strength Tests: ASTM C 39. 

a. Test one (1) set of two (2) field-cured specimens at seven (7) days and one (1) set of 
two (2) specimens at twenty-eight (28) days. 

b. A compressive-strength test shall be the average compressive strength from a set of 
two (2) specimens obtained from same composite sample and tested at age 
indicated. 

7. When strength of field-cured cylinders is less than eighty-five percent (85%) of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective 
procedures for protecting and curing in-place concrete. 

8. Strength of each concrete mixture will be satisfactory if every average of any three (3) 
consecutive compressive-strength tests equals or exceeds specified compressive strength 
and no compressive-strength test value falls below specified compressive strength by more 
than 500 psi. 

9. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor 
within 48 hours of testing. Reports of compressive-strength tests shall contain Project 
identification name and number, date of concrete placement, name of concrete testing and 
inspecting agency, location of concrete batch in Work, design compressive strength at 
twenty-eight (28) days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 

10. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

11. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect. Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42 or by other methods as directed by Architect. 

12. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

13. Correct deficiencies in the Work that test reports and inspections indicate do not comply with 
the Contract Documents. 

D. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of 
finishing. 

3.18 PROTECTION OF LIQUID FLOOR TREATMENTS 

A. Protect liquid floor treatment from damage and wear during the remainder of construction period.  
Use protective methods and materials, including temporary covering, recommended in writing by 
liquid floor treatments installer. 
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END OF SECTION 033000 
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SECTION 033100 - CAST-IN- PLACE CONCRETE FOR SWIMMING POOLS 
 
 
PART 1 – GENERAL 
 
1.1 WORK INCLUDED: 
 

A. The work of this Section consists of all plain and reinforced concrete work as shown on the 
drawings and as specified herein, and includes, but is not limited to the following: 

 
1. Furnishing, placing, curing and finishing of all plain and reinforced concrete work for the 

pool floor, pool walls, pool surge tanks, pits, footings and supports. 
 
2. Furnishing, erection and removal of formwork. 
 
3. Furnishing and placing of reinforcing steel and related accessories. 
 
4. Furnishing and installation of vapor barrier. 
 
5. Furnishing and installing concrete grout for pool, gutter, fittings and anchors. 
 
6. Furnishing and installation of joint fillers. 
 
7. Setting of anchor bolts and grouting of leveling plates and bearing plates. 
 
8. Coordination with all other trades for locating of all pipe sleeves, duct openings, keys, 

chases, electrical boxes and conduits, anchors, inserts, fastenings and other devices 
required by other trades. 

 
9. Hardening of exposed concrete floors, Multi-Kote waterproof membrane on pool and tanks. 
 
10. Concrete finish shall be acceptable for tile, plaster, paint, Diamond Brite®, Pebble Tec®, 

or Pebble Fina®. 
 

B. Install the following items furnished by other Sections: 
 

1. Anchor bolts, embedded plates with bolts or anchors as indicated by the drawings. 
 
2. Dovetail anchor slots, as indicated by the drawings. 

 
1.2 RELATED WORK: 
 

A. The following items of related work are specified and included in other Sections of this 
Specification: 

 
1. Section 031100, CONCRETE FORMWORK FOR SWIMMING POOLS 

 
2. Section 032100, CONCRETE REINFORCEMENT FOR SWIMMING POOLS 

 
3. Section 033700, WALKWAYS, DECKS AND EXTERIOR SLABS 

 
4. Section 079201, WATERSTOPS AND SEALANTS FOR SWIMMING POOL 

 
5. Section 092400, SWIMMING POOL PLASTER 

 
6. Section 093413, SWIMMING POOL TILE 
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7. Section 131100.16, SWIMMING POOL EQUIPMENT  
 

8. Section 310000, EARTHWORK 
 
1.3 QUALITY ASSURANCE: 
 

A. All materials, measuring, mixing, transportation, placing and curing shall be subject to inspection 
by the Engineer or by the testing agency.  However, such inspection, wherever conducted, shall 
not relieve the Contractor of its responsibility to furnish materials and workmanship in accordance 
with Contract requirements, nor shall inspector’s acceptance of material or workmanship prevent 
later rejection of same by the Owner or Engineer if defects are discovered. 

 
B. A qualified testing agency for additional testing and inspection will be selected by the Owner and 

shall be paid directly by the Contractor, approved by Owner. 
 
C. The Contractor shall retain the services of a qualified testing agency, approved by the Engineer, 

to test aggregate and to prepare or review mix designs for each strength of concrete specified, 
and shall submit mix designs and test results to the Engineer for approval.  The cost of all such 
preliminary services shall be borne by the Contractor. 

 
D. Field Test to be paid by Contractor. 
 
E. Advise the testing agency of intent to place concrete by notification at least 24 hours to the time 

of placement. 
 
F. Concrete will be sampled and tested for quality control as follows: 

 
1. Sampling fresh concrete: ASTM C 172 
 
2. Compression test specimens: ASTM C 31 
 
3. Slump: ASTM C 143 
 
4. Air content: ASTM C 231 
 
5. Compressive strength: ASTM C 39 

 
G. Cooperate with the testing agency’s work and provide help as required for taking and storing 

samples.  Provide storage facilities for concrete cylinders at the site.  Facilities must protect 
cylinders from effects of low or high temperatures in cold or hot weather, respectively. 

 
H. Compression tests shall consist of four (4) cylinders for each test made, cured and tested by the 

laboratory during the progress of the job.  At least one (1) test shall be made for each strength of 
concrete up to 50 cubic yards pour, and at least one (1) test per strength for each 50 cubic yards 
thereafter.  Unless otherwise approved by the Engineer.  Concrete for each set of cylinders shall 
be from one (1) sample representative of the entire batch.  All cylinders shall be standard (6-
inches by 12-inches. 

 
I. When tests of control specimens fall below required strength, the Engineer may require core 

specimens taken from concrete in question and tested in accordance with ASTM C 42.  If these 
specimens do not meet strength requirements, Engineer will have right to require additional 
curing, load tests, strengthening or removal and unacceptable, and in addition, removal of such 
sound portions of structure as necessary to ensure safety, appearance, and durability of the 
structure.  Additional testing, load tests, strengthening or removal and replacement of parts of 
structure shall be at the Contractor’s expense. 
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J. Testing required because of changes requested by the Contractor in materials, sources of 
materials or mix portions and extra testing of concrete or materials because of failure to meet the 
Specification requirements is to be paid by the Contractor. 
 

1.4 NOTIFICATION OF RELATED TRADES: 
 

A. Notify all other trades responsible for installing chases, insets, sleeves, anchors, louvers, etc., 
when ready for such installation, and for final checking immediately before concrete is placed.  
Cooperate with such trades to obtain proper installation. 

 
B. Leave openings in walls for pipes, ducts, etc., for mechanical and electrical work, as shown on 

Drawings or required by layout of mechanical systems. 
 
1.5 QUALIFICATIONS OF CONCRETE CONTRACTOR: 
 

A. Experience Qualification: Work shall be performed by or under direct supervision of Contractor 
with five years (5) experience in construction and equipping of public pools.  Submit list of five 
(5) projects, completed within the last two (2) years, for which swimming pool contractor was 
responsible for equipping of concrete, similarly equipped pools for public use. 

 
B. Installation of Pool System and Equipment: Pool equipment and system shall be installed by 

specialists, experienced in swimming pool work and licensed or approved by manufacturer to 
ensure installation and performance in accordance with manufacturer to ensure installation and 
performance in accordance with manufacturer’s warranties and guarantees. 
 

1.6 REFERENCES: 
 

A. The following standards are a part of these specifications as referenced: 
 

American Concrete Institute (ACI) 
 

ACI 301 Structural Concrete for Buildings 
 
ACI 302 Recommended Practice for Concrete Floor and Slab Construction 
 
ACI 304 Recommended Practice for Measuring, Mixing, Transporting and 

Replacing Concrete 
 
ACI 305 Recommended Practice for Hot Weather Concreting 
 
ACI 306 Recommended Practice for Cold Weather Concreting 
 
ACI 318 Building Code Requirements for Reinforced Concrete 
 
ACI 347 Recommended Practice for Concrete Formwork 
 
ACI 350 Concrete Sanitary Engineering Structures 
 
ACI 350.1 Tightness Testing of Environmental Engineering Concrete Containment 

Structures 
 

ASTM International (ASTM) 
 
ASTM C33 Concrete Aggregates 
 
ASTM C39 Compressive Strength of Cylindrical Concrete Specimens 
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ASTM C42 Obtaining and Testing Drilled Cores and Sawed Beams of Concrete 
 
ASTM C87 Effect of Organic Impurities in Fine Aggregate on Strength of Mortar 
 
ASTM C94 Ready-Mixed Concrete 
 
ASTM C143 Standard Method for Slumps of Portland Cement Concrete 
 
ASTM C150 Portland Cement 
 
STM C171 Sheet Materials for Curing Concrete 
 
ASTM C231 Air Content of Freshly Mixed Concrete by the Pressure Method 
 
ASTM C260 Air-Entraining Admixtures for Concrete 
 
ASTM C309 Liquid Membrane-Forming Compounds for Curing Concrete 
 
ASTM C494  Chemical Admixtures for Concrete 
 
ASTM D1751 Preformed Expansion Joint Fillers for Concrete Paving and Structural 

Construction (Nonextruding and Resilient Bituminous Types) 
 
ASTM D1752 Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete 

Paving and Structural Construction 
 

B. In case of conflict between the References and the Project Specification, the Project Specification 
shall govern.  In the case of conflict between References, the more stringent shall govern. 

 
C. When compliance with any such References is specified herein for materials or a manufactured 

or fabricated product, the Contractor, if requested, shall furnish an affidavit from the manufacturer 
or fabricator certifying that the materials or product delivered to the job meets the requirements 
specified.  However, such certification shall not relieve the Contractor from the responsibility of 
complying with any added requirements specified herein. 

 
D. Concrete Reinforcing Steel Institute (CRSI). 

 
1.7 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 013300 SUBMITTAL 

PROCEDURES, SUBMIT THE FOLLOWING: 
 

A. Submit complete shop drawings and data for the Engineer’s approval. 
 
B. Provide submittals for fabricating and placing reinforcing steel.  Show all required information for 

cutting, bending and placing reinforcing bars and show all accessories and support bars on 
placing drawings.  Indicate suitable marks for placing bars. 

 
C. Provide submittals of forms for exposed round columns and architecturally exposed concrete, 

showing layout of joint patters and exposed cone recesses at wall ties. 
 
D. Provide concrete Mix Data as specified in Part 2.02B – air-entraining agent shall conform to 

ASTM C 260. 
 
E. Provide manufacturer’s data for other products, which are considered for use. 
 
F. Fabrication of any material or performing of any work prior to the final approval of the submittals 

will be entirely at the risk of the Contractor. 
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G. The Contractor is responsible for furnishing and installing materials called for in the Contract 
Documents, even though these materials may have been omitted from approved submittals. 

 
1.8 DELIVERY, STORAGE AND HANDLING: 
 

A. All materials shall be stored to prevent damage from the elements and other causes. 
 
B. Cement and aggregates shall be stored in such a manner as to prevent deterioration or intrusion 

of foreign matter.  Any materials which have deteriorated, or which have been damaged, shall 
not be used for concrete. 

 
C. Store reinforcement steel on wood skids to protect it from earth and damage from trucking or 

other construction operations.  Reinforcement shall be free from loose mill scale, rust, release 
agent, concrete splatter and other extraneous coatings at the time it is embedded in the concrete. 

 
D. All forms shall be stored in a neat manner and orderly fashion, protected from the weather and 

abuse.   
 
E. Materials, which are judged not acceptable for this project, shall not be stored on site, but shall 

be immediately removed from the site. 
 
PART 2 – PRODUCTS 
 
2.1 MATERIALS: 
 

A. Cement shall be Portland Cement conforming to ASTM C 150, Type II. 
 
B. WHITE PORTLAND CEMENT:  Where the plans indicate that on pool walls, slabs and spray 

feature splashpads a white cement is to be used in place of standard gray cement concrete, the 
cement shall be White Portland Cement conforming with the requirements of Standard 
Specification for Type I Portland Cement, ASTM C150, for Portland Cement, except that it shall 
contain not more than 0.50% by weight Ferric Oxide (Fe2O3).  One such product meeting the 
above requirements is Lehigh White Portland Cement – Type I, as manufactured by Lehigh 
Cement Co., Allentown, PA; or Federal Cement, Woodstock, Ontario, Canada; TXL, Dallas, TX; 
Elite Crete Sys., Indiana, or approved equal. 

 
C. Water shall be from the local municipal supply. 

 
2.2 ADMIXTURES: 
 

A. Water-reducing agent shall conform to ASTM C 494, Type A.  Water-reducing agent shall be 
compatible with air-entraining agent. 

 
B. Air-entraining agent shall conform to ASTM C 260. 
 
C. Calcium Chloride or admixtures containing more than 0.1% Chloride ions are not permitted. 

 
2.3 AGGREGATES: 

 
A. Coarse Aggregate shall be hard, durable, uncoated crushed stone or gravel conforming to ASTM 

C 33.  Coarse aggregate shall pass through ¾-inch sieve except 3/8-inch at toppings less than 
3-inches thick. 

 
B. Fine Aggregate shall be sand, clean, hard, durable, uncoated grains, free from silt, loam and 

clay, to meet ASTM C 33. 
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C. Fine aggregate for White Portland Cement pool shell construction shall consist of washed inert 
White sand shall conforming to ASTM C144. The source of sand shall remain the same 
throughout the pool shell.  Contractor may use of crushed limestone or quartzite as where natural 
sands is not available.   Contractor shall submit an analysis of the material to be utilized and a 
sample for review and approval prior to construction. 

 
2.4 CONCRETE REINFORCEMENT: 
 

A. Reinforcing steel shall conform to ASTM A 615 deformed bars, Grade 60 except stirrups and ties, 
which may be Grade 40. 

 
B. Welded wire fabric shall conform to ASTM A 185 in flat sheets.  Where surface is being painted, 

concrete shall be furnished to smooth surface acceptable for paint. 
 
C. Bar supports, metal accessories and other devices necessary for proper assembly of concrete 

reinforcing shall be of standardized factory-made wire bar supports.  Wire for tying shall be ASTM 
A 82, 18 gauge black annealed wire. 

 
2.5 FORM WORK: 

 
A. Forms for exposed round columns shall be seamless unless otherwise approved by the Engineer.  

Forms shall be lined so as to produce a smooth, hard concrete finish free of lines, spirals or 
indentations upon removal.  Where surface is being painted, concrete shall be finished to smooth 
surface, acceptable for paint. 

 
B. Forms for concrete surfaces not exposed to view in finished work shall be made of wood, metal 

or other material subject to approval of Engineer. 
 
C. Form release agent shall be of a non-staining type, specifically manufactured for concrete forms. 
 
D. Form Ties shall be factory-fabricated, removable or snap back of approved design.  Wire shall 

be at least 1-½-inches back from exterior surfaces and 1-inch from interior surfaces.  Furnish with 
removable wooden or plastic cones of approved sizes where called for, with waterproof stop at 
exposed Architectural concrete surfaces.   

 
2.6 SURFACE CONDITIONERS: 

 
A. Joint filler when used with caulking or sealants, shall be cork type, non-extruding, self-expanding 

filler strips conforming to ASTM D 1752, III.  Where no sealant or caulking is required, strips may 
be non-extruding bituminous type in accordance with ASTM D 1751. 

 
B. Vapor Barrier shall be 0.006-inch polyethylene film. 
 
C. Perimeter Insulation shall be extruded polystyrene foam “Styrofoam Brand Tongue and Groove” 

by Dow Chemical, or equal approved by Engineer.  Molded bead polystyrene is not permitted. 
 
D. Waterproof Kraft Paper shall be in accordance with ASTM C 171. 
 
E. Non-Shrink Grout: Shall be ‘Masterfloor 713’ by Master Builders, ‘Sono Grout’ by Sonneborn 

Contech, Inc.  ‘Five Star Grout’ by U.S. Grout Corporation or equal approved by the Engineer. 
 
2.7 JOINT SEALANT: 

 
A. Joint sealant for construction and control joints shall be a two-part polysulfide base sealant 

conforming to Thiokol's Building Trade Performance Specification, Class A (self-leveling), Type 
II (hardness: 35-45 Shore A), or as by BASF Inc., D.H. Harris, or approved equal. 
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B. Contractor shall refer to Specification Section 07 92 01 - Waterstops & Sealants for Swimming 
Pool for joint sealants to be used within the proposed pool shell for pool walls, pool slabs and 
gutter to pool wall joints. 

 
2.8 CONCRETE MIXES: 

 
A. Strength requirements: 

 
1. Deck, footings, ballast slab, pool and tank shall have a minimum compressive strength of 

4,500 psi at 28 days. 
 

B. All concrete shall be proportioned in accordance with ACI Standard 211.1, “Recommended 
Practice for Selecting Proportion for Normal and Heavyweight Concrete” and comply with the 
requirements of ACI 301, “Specifications for Structural Concrete” Chapter 3, Method 1 (trial 
batches) or Method 2 (field experience). 

 
C. Air-entraining and water-reducing agents shall be used in all concrete, in strict accordance with 

the manufacturer’s printed instructions.  Total air entrained in freshly mixed concrete shall be five 
percent (5.0%) plus or minus one percent (1.0%) of volume of concrete with required strengths 
maintained, except that all interior slabs subject to abrasion shall have a maximum air content of 
three percent (3%) and at swimming pool/surge tank which shall have six percent (6%) air 
content. 

 
D. Water: Cement Ratio – All concrete subjected to freezing and thawing shall have a maximum 

water-cement ratio of 0:50%.  All concrete required to be watertight and/or subjected to 
groundwater shall have a maximum water-cement ratio of 0:45%.  This is total water in mix at 
time of placement, including free water of aggregates and liquid admixtures. 

 
E. Slump of concrete: 

 
1. Footings: 4-inches 
 
2. Slab-on-grade: 3-inches 
 
3. Slab-on-metal forms: 3-inches 
 
4. Reinforced slabs, beams, walls, columns, and parapets: 4-inches 

 
F. Pre-mix admixtures in solution form and dispense as recommended by the manufacturer.  Include 

the water in the solution in the design water content of the mixtures. 
 
PART 3 – EXECUTION 
 
3.1 SUBGRADE: 

 
A. The subgrade for the walk shall be shaped to a true surface conforming to the proposed slope of 

the walk, thoroughly rolled at optimum moisture content and tamped with a power roller weighing 
not less than one (1) ton and not more than five (5) tons.  All depressions occurring shall be filled 
with suitable material and again rolled or tamped until the surface is smooth and hard.   

 
3.2 BASE: 

 
A. After the subgrade has been prepared as herein before specified, a base of gravel borrow, at 

optimum moisture content, shall be placed upon it and shall be thoroughly rolled by a power roller 
and tamped.  The gravel base shall be at least 18-inches thick below and parallel to the proposed 
finished surface as shown on the plans.   
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3.3 FORMING: 
 

A. Acceptable tolerances shall be as specified in ACI 347 “Recommended Practice for Concrete 
Formwork”. 

 
B. Swimming pool tolerances shall be Length: 0-inch minus, ½-inch plus, depth: 1-inch minus, 2-

inch plus.  Vertical end walls straight and true to a tolerance of ½-inch to a depth of 3-feet. 
 
C. Forms shall be constructed to conform to shapes, lines, and dimensions shown, plumb and 

straight, and shall be maintained sufficiently rigid to prevent deformation under load.  Forms shall 
be sufficiently tight to prevent the leakage of grout.  Securely brace and shore forms to prevent 
displacement and to safely support the construction loads. 

 
D. Treat forms with a form release agent applied according to the manufacturer’s instructions, by 

roller, brush or spray to produce a uniform thin film without bubbles or streaks.  Apply the release 
agent in two coats for the first use of the form and in one coat for each additional use. 

 
3.4 MIXING PROCESS: 
 

A. Ready-mixed concrete shall be mixed and transported in accordance with “Specification for 
Ready-Mixed Concrete” ASTM C 94, and ACI 304, “Recommended Practice for Measuring, 
Mixing, Transporting and Placing Concrete”. 

 
3.5 REINFORCING: 
 

A. Reinforcing shall be securely tied and supported to maintain proper spacing and minimum 3-
inches cover during placing operations.  Take particular care to bend tie wire ends away from 
exposed faces of beams, slabs and columns.  In no case shall ends of tie wires project towards 
or touch formwork. 

 
3.6 EMBEDDED ITEMS: 
 

A. Coordinate the installation of all embedded items required by all trades.  Such items normally are 
to be in place prior to the placing of reinforcing steel. 

 
3.7 EXPANSION JOINTS: 

 
A. Expansion joints shall be located as shown on the plans and details and as required by the 

Engineer.   
 

B. Expansion joints shall be placed at pours (not to exceed four hundred (400) square feet 
maximum) which abut walls, structures or other pavements, or as required by the Engineer. 

 
3.8 JOINTS: 
 

A. Provide construction joints as shown on the Drawings, but in any case limit the maximum 
dimensions for placement of concrete in any one placement as follows: 

 
1. Walls: 75 Feet 

 
2. Reinforced Slabs, beams: 100 Feet 

 
3. Slabs-on-grade: 100 Feet 

 
4. Slabs-on-metal forms: 100 Feet 
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B. Construction joint shall be formed with Keyed bulkheads.  Reinforcement shall continue through 
the joint and additional reinforcement shall be placed as indicated on the Drawings. 

 
C. Provide control joints as shown on the Drawings, but in any case, limit the maximum dimensions 

between joints as follows: 
 
1. Slabs-on-grade: 30 Feet 
 

D. Control joints shall be saw cut or as approved by Engineer.  Reinforcement shall continue through 
the joint. 

 
E. All joints in the swimming pool/surge tank shall be made with keyways and waterstops. 

 
3.9 PLACING: 
 

A. Notify Engineer at least 24 hours prior to each placement. 
 
B. Do not place concrete until soil bearing material, reinforcing steel, inserts, sleeves and other work 

to be built into the concrete have been inspected and approved by the Engineer and all trades 
concerned. 

 
C. In hot weather, all concreting shall be done in accordance with ACI 305 “Recommended Practice 

for Hot Weather Concreting”. 
 

1. When temperature rises above seventy degrees Fahrenheit (70 F), all surfaces of 
concrete shall be protected against rapid drying. 

 
2. Concrete delivered to the forms shall have a temperature of not over 90 degrees F.  
 

3. The temperature of the forms shall not be over ninety degrees Fahrenheit (90 F). 
 
4. Use ice as part of mixing water in massive concrete elements. 

 
D. In cold weather, all concreting shall be done in accordance with ACI 306, “Recommended 

Practice for Cold Weather Concreting”. 
 

1. When the average daily temperature falls below forty degrees Fahrenheit (40 F), all 
surfaces of concrete shall be maintained at a temperature of at least fifty degrees 

Fahrenheit (50 F) and not over ninety degrees Fahrenheit (90 F) for seven (7) days. 
 
2. Concrete delivered to the forms shall have a temperature of at least sixty degrees 

Fahrenheit (60 F) and not over ninety degrees Fahrenheit (90 F). 
 
3. The temperature of the forms including gravel base, shall be at least forty degrees 

Fahrenheit (40 F). 
 
4. The Contractor shall maintain a record of temperature of the concrete at the most exposed 

surfaces of each placement at the beginning and at the end of each day of the curing 
period, which shall be available to the Engineer. 
 

E. Conveying: Concrete shall be handled from the mixer to the place of final deposit as rapidly as 
practicable by methods which will prevent separation or loss of ingredients and in a manner which 
will assure that the required quality of the concrete is retained. 
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F. Depositing: Delivery and placement of concrete shall be programmed so that the time lapse 
between batching and placement shall not exceed 1-1/2 hours.  Concrete shall not be allowed a 
free fall of over 4-feet.  Concrete shall be deposited as nearly as practicable in its final position 
to avoid segregation due to re-handling or flowing. 

 
G. Concrete placed in the swimming pool/surge tank shall be placed monolithically to the maximum 

extent possible. 
 
H. Concrete shall be deposited continuously, in horizontal layers of such thickness [not deeper than 

18-inches] that no concrete will be deposited on concrete, which has hardened sufficiently to 
cause the formation of seams or planes of weakness within the section.  Placing shall be carried 
out at such a rate that the concrete, which is being integrated, with fresh concrete is still plastic.  
Concrete, which has partially hardened or has been contaminated by foreign materials, shall not 
be deposited. 

 
I. Concrete shall be consolidated with the aid of mechanical vibrators in conformance with ACI –

“Recommended Practice for Consolidation of Concrete” to produce a dense, homogeneous mass 
without voids or pockets.  Vibrators should be placed in concrete rapidly so as to penetrate 
approximately 3-inches to 4-inches into the previous lift, to blend the two layers.  Vibrating 
techniques must assure that when the course aggregate reaches the form, it stops and the matrix 
fills the voids. 

 
3.10 FINISHING OF CONCRETE SURFACES: 
 

A. The intent of this Specification is to secure for the job materials and workmanship of such quality 
that the surface is acceptable for tile, plaster, paint, Diamond Brite®, Pebble Tec®, or Pebble 
Fina® and that special finishing will be required to produce concrete surfaces equal to the best 
obtainable with the concrete and forming materials specified.  Surfaces which reveal, upon 
removal of forms, imperfections of such magnitude as to seriously impair the appearance of the 
structure, in the opinion of the Engineer, shall be deemed cause for rejection, and concrete 
members containing such imperfections shall be entirely removed and replaced without damage 
to adjacent materials or extra expense to the Owner.  Lesser imperfections of concrete surfaces 
shall be patched and finished in accordance with the following procedures: 

 
B. Patching: Areas to be patched shall not exceed 1-1/2 square feet for each 1000 square feet of 

surface area.  Patches shall match in every respect, the color and texture of the surrounding 
surfaces.  Mix formulation shall be determined by trial to obtain a color match when both the 
patch and the surrounding concrete are cured and dry.  After initial set, surfaces of patches shall 
be textured manually to obtain a match with the surrounding surfaces.  All patches are subject to 
Engineer’s final acceptance as to appearance and quality. 

 
C. Exposed Vertical Surfaces: Immediately after removal of forms, chip off all fins and other 

projections, and patch all voids, honeycombs and air pockets exceeding ¾-inch in any dimension.  
In areas where concentrations of small voids occur, patch a sufficient number of the voids to 
produce a uniform appearance across the entire panel.  Smooth out projections and fins with wet 
carborundum stones or power grinders to extent required by Engineer.  Pull tie rods and pack 
voids formed by wood tie-rod cones to a point ¾-inch from finish surface. 

 
D. All exposed concrete shall be thoroughly cleaned to remove stains, laitance, dust, form oil, and 

all other surface residue by use of water, stiff brushes, sandpaper or other means approved by 
the Engineer. 

 
E. Finishing of Concealed Concrete Surfaces: At surfaces to receive waterproofing membranes or 

damp proofing coatings, chip off fins and other projections and trowel patch all voids, 
honeycombs and air pockets exceeding ½-inch in any dimension.  Pull tie-rods and patch voids 
formed by tie-rod cones flush with adjacent surfaces.  At outside faces of foundation walls, except 
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for surfaces to receive waterproofing membranes, trowel patch all voids, honeycombs and air 
pockets exceeding ¾-inch in depth.  At other concealed surfaces, patching, if any, shall be as 
required by the Engineer and shall, in general, be only such as is required to assure or protect 
the structural integrity of concrete or reinforcing. 

 
3.11 FLOOR AND OTHER FLATWORK FINISHES: 
 

A. Concrete for finish floor slabs shall be poured as dry as practicable within allowable slump range.  
Except when otherwise indicated or specified, concrete finish floor slabs shall be monolithically 
finished between expansion joints at required elevation by screeding, floating and troweling to 
provide smooth, even, non-porous finish, free of trowel marks and acceptable for painted finish.  
Do not begin finish troweling until concrete has hardened sufficiently to prevent excess fines from 
working to the surface.  After troweling is complete and slabs have set sufficiently to ring the 
trowel, the surfaces of all slabs exposed in the finished work shall be given a second steel 
troweling to a burnished finish. 

 

B. Concrete for floor slabs shall be poured to the proper elevations adding concrete to compensate 
for joist and beam deflections.  Slab thickness indicated on drawings is a minimum. 

 

C. Finish surface shall not vary more than ¼-inch when measured by a 10-0” straight edge, except 
at sub-slabs to receive resilient or wood flooring which shall not vary more than 1/8-inch when 
measured by a 10-0” straight edge.  Leveling of the slab by the Contractor to this tolerance for 
resilient flooring will be allowed by the use of latex type underlayment as approved by the 
Engineer. 

 

D. Concrete slabs to receive Portland Cement setting beds or concrete or fills shall be given a rough 
wood float or broom finish. 

 

E. No dry cement or mixture of sand and cement shall be applied to surface of any concrete slab to 
absorb moisture. 

 

F. Protect floors from damage until completion of job. 
 
3.12 CURING AND PROTECTION: 
 

A. Forms shall be removed without damage to concrete and to allow time for proper finish.  The 
contractor shall be responsible for the safety of the construction during and after form removal.  
No act of the Engineer shall relieve the Contractor of this responsibility. 

 
B. Protect corners from damage after form removal by boxing, corner boards or other means 

approved by the Engineer. 
 
C. Formwork for columns, walls, beam sides and other parts not supporting the weight of concrete 

may be removed as soon as the concrete has reached 30% of its specified 28-day strength, but 
not before 36 hours, provided it is properly cured and protected. 

 
D. Formwork for beam soffits, slabs and other parts supporting the weight of concrete shall remain 

in place until the concrete has reached 100 percent of its specified 28-day strength except that 
after the concrete has reached 75 percent of its specified 28-day strength, but not before 7 days, 
the form work may be removed and the elements securely re-shored. 

 
E. Re-shoring shall remain in place until concrete has reached its specified 28-day strength and 

until members can safely support their weight and the load thereon.  Until the 28-day strength 
has been achieved, all concrete shall be protected from shock, vibration and heavy loads. 
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F. Bracing for foundation walls retaining earth shall remain in place until upper level floor slab has 
achieved its 28-day strength. 

 
G. Wet cure concrete after finishing is complete.  Continue wet cure for seven (7) days after 

installation. 
 

3.13 VAPOR BARRIER: 
 

A. Apply perimeter insulation in a continuous layer extending below the slab on grade to the top of 
the wall footing on the inside surface of the exterior foundation walls.  Insulation shall be 2-inch 
thick, set in trowel coat of approved mastic.  Lay up insulation, applying mastic to all sides of 
edges in accordance with manufacturer’s instructions. 

 
B. ¾-inch thick insulation shown installed between concrete floor slabs and concrete foundation 

walls shall be of same material as specified for perimeter. 
 
3.14 CUTTING OF HOLES: 
 

A. Cut holes required by other trades in any cast-in-place concrete, which did not receive sleeves.  
Use a core drilling process or sawing process which produces clean sharp edges and the 
minimum hole size, which accommodates the piping, conduit, or equipment requiring the 
opening. 

 
B. Obtain approval of Engineer before cutting any holes for any trades.  

 
3.15 NON-SHRINK GROUT: 

 
A. Grout solid all gutters, column leveling plates, anchors, inlets, drains and beam bearing plates in 

accordance with manufacturer’s recommendations. 
 

3.16 POOL SHELL CONSTRUCTION WITH WHITE PORTLAND CEMENT: 
 

A. General: 
 

1. The contractor shall construct the swimming pool shell and spray feature splash pad using 
"white Portland cement" as described in this specification section. The surrounding 
concrete pool deck shall be constructed using "standard gray cement concrete". 
 

2. Due to the requirements of constructing the proposed pool walls, slab and splashpad 
utilizing "white Portland cement", the contractor shall apply the final surface finish to the 
pool, immediately after stripping of forms or after slabs have cured sufficiently.  The 
contractor shall provide the final surface finish by trowelling and rubbing the new concrete 
finish to achieve a smooth finish free of voids, bumps, or other imperfections.  The final 
pool slab surface shall have slight, but sufficient roughness to prevent hazardous slips by 
pool patrons. 
 

3. The construction of the concrete pool walls and slabs shall be as outlined below and as 
per all relevant specification sections. 

 
B. Placement of concrete: 

 
1. During construction of wading pool slabs and walls and spray area splashpad, the 

contractor shall place concrete and thoroughly vibrate as required by the specifications to 
prevent any "honeycombs", voids, or other blemishes in the finished face of the concrete.  
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C. Finishing of formed pool wall & vertical surfaces: 
 

1. Contractor shall provide a “smooth-rubbed finish” on all pool walls and vertical surfaces.  
Contractor shall first provide a “smooth-formed finish” on all walls and vertical surfaces to 
receive the smooth-rubbed finish.  Any defective areas shall be repaired and patched with 
all fins or other projections completely removed and smoothed. 
 

2. Contractor shall provide a smooth-rubbed finish on pool walls and vertical surfaces not 
later than one (1) day after form removal.  Contractor shall ensure that concrete is 
sufficiently strong to resist damage from form removal and finishing operations, but 
sufficiently “green” to be worked properly. 
 

3. Smooth-rubbed finish shall be accomplished as follows:  moisten concrete surfaces and 
rub with a carborundum brick or other abrasive until producing a uniform texture and color.  
Do not apply cement grout other than that created by the rubbing process. 
 

4. After finishing operations are complete, the contractor shall cover all concrete work to 
maintain suitable moisture content while the concrete finishes curing as per the 
specifications. 

 
D. Finishing of pool floor slabs: 

 
1. Pool slabs shall be finished with a “non-slip broom” finish.  Broom finish shall be light and 

suitable for walking on with bare feet. 
 

E. Curing of pool concrete walls & vertical surfaces: 
 

1. After the contractor has stripped forms and applied smooth-rubbed finish, the concrete pool 
walls or other vertical surfaces shall be covered to keep concrete moist for a minimum of 
seven (7) days. 

 
F. Grouting of stainless steel pool gutter: 

 
1. After the pool gutter system has been installed, the pool contractor shall place a non-

metallic, non-shrink grout underneath and behind the gutter to completely encase the 
stainless steel gutter system. 
 

2. Grout shall be a mixture of white Portland cement and sand, designed to achieve a 5000 
psi 28-day compressive strength.  Contractor shall submit a design mix data sheet for 
review and approval of the department.  Aggregate for grout shall conform to aggregate as 
referenced herein.  Prior approval of the Owner shall be obtained for the use of proprietary 
grouts and the instructions of the Owner shall be followed strictly in their use. 

 
3. Grout material shall include Sika Interplast-N as manufactured by Sika Corp. or approved 

equal, to provide expanding, fluidifying and water-reducing properties to the grout mixture.  
Mixing proportions shall be as per the manufacturer's recommendations. 
 

4. Contractor shall erect formwork against the face of the concrete pool walls prior to the 
placement of the grout mixture to ensure a smooth and consistent finish.  Forms shall be 
rigid and well braced to provide a final finish similar to previously poured pool walls. 
 

5. Repair of form ties holes and other faults shall be accomplished immediately after removal 
of the concrete form work.  Voids shall be cleaned out, roughened, thoroughly wetted, 
brushed with bonding agent and filled with a mortar of cement and sand in the same 
materials, proportions, color and finish used in the surrounding concrete.  The surface of 
the patch shall be flush with the surrounding surface after finishing operations are 
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complete.  Surface shall be kept continuously damp until the patches are firm enough to 
be rubbed without damage.  Finish to match surface finish of pool wall. 
 

G. Sample Panels: 
 

1. The Contractor shall construct a five (5’) foot wide minimum sample wall section and a five 
foot by five foot (5’x5’) minimum sample pool slab section for review and approval by the 
Owner prior to construction. 

 
END OF SECTION 033100 
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SECTION 033700 - WALKWAYS, DECKS AND EXTERIOR SLABS 
 
PART 1 - GENERAL 
 
1.1 WORK INCLUDED: 
 

A. The work under this Section shall include the furnishing and construction of variable depth 
reinforced and unreinforced cement concrete decks, walks and pavement areas and reinforced 
concrete slabs as shown on the drawings to the lines and grades shown on the plans and in 
accordance with these Specifications. 

 
B. All concrete sidewalks shall receive a pigment additive at the plant in order to mute the color from 

the bright white that is typical of standard concrete plant mixed concrete, as further defined below. 
 
C. Install anchors for deck equipment supplied in Division 13.  All anchors and equipment shall be 

grounded in accordance with NEC, Article 680. 
 
1.2  RELATED WORK: 
 

A. The following sections contain work that relates to this section: 
 

 
1. Section 032100, CONCRETE REINFORCEMENT 
 
2. Section 033100, CAST-IN-PLACE CONCRETE FOR SWIMMING POOLS 
 
3. Division 13, SPECIAL CONSTRUCTION (SWIMMING POOLS) 
 
4. Section 310000, EARTHWORK 

 
1.3 REFERENCES: 
 

A. Reference to the standards, specifications and tests of technical societies, organizations and 
governmental bodies are made in the Contract Documents.   

 
1. AASHTO - American Association of State Highway and Transportation Officials (tests or 

specifications).   
 
2. ASTM - ASTM International. 
  
3. Massachusetts Department of Transportation (MassDOT) Standard Specifications for 

Highways and Bridges. 
 
4. NEC – National Electrical Code, Article 680 

 
1.4  SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF GENERAL SPECIFICATIONS, 

SUBMIT THE FOLLOWING: 
 

A. Submit slump test and compressive strength test results for all concrete work on a daily basis or 
as required by the Engineer. 

 
1.05  SPECIAL REQUIREMENTS: 
 

A. The Contractor shall be required to pour up to eight sample panels of concrete (25 square feet 
per panel) to exhibit the color (attained through the addition of the required pigment), scoring and 
finishing treatments for review and approval.  The final approved samples shall set the standard 
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for all remaining concrete sidewalk installations and any variation from this standard shall be 
deemed unacceptable and cause the sidewalk pour in question to be redone until results are 
satisfactory to the Engineer. 

 
B. The Contractor shall protect all freshly finished panels of concrete and shall provide any or all 

security necessary to ensure that panels are not defaced or finish marred by vandalism.  If so 
required by the Engineer, any defaced or marred panels shall be entirely removed and replaced, 
including sawcutting, demolition, disposal, and replacement, at no cost to the Owner.  No 
refinishing, grouting, mortaring and rubbing shall be accepted to "restore" any marred panels. 

 
PART 2 - PRODUCTS 
 
2.1  GRAVEL BORROW: 
 

 A. Gravel Borrow as specified in Section 310000, EARTHWORK of these Specifications.   
 
2.2  CEMENT CONCRETE: 
 

A. Cement Concrete as specified in Section 033100 of these Specifications. 
 
2.3  EXPANSION JOINTS: 
 

A. Premolded non-extruding resilient non-bituminous type filler conforming to AASHTO-M135 per 
Section 033100 of these Specifications.  Expansion joints shall be a maximum of 30-inches apart.  
Contractor shall provide shop drawings of proposed expansion joint layout prior to installation of 
concrete. 

 
2.4  SEALANT: 
 

A. Gray polyurethane sealant per Section 033100 of these Specifications. 
 
2.5 REINFORCING RODS: 
 

A. No. 4 reinforcing bars for installation into concrete pavements with dowels at expansion joints or 
other requirements for reinforcing. 

 
2.6 WELDED WIRE MESH: 
 

A. Welded wire mesh, 4-inch x 4-inch, W2.9 x W2.9, conforming to ASTM A185, for placement in 
four (4) inch depth cement concrete pavements, as required by the construction details. 

 
2.7 CURING COMPOUND: 
 

A. Type 2 liquid membrane forming compound for curing concrete per ASTM C309. 
  
PART 3 - EXECUTION 
 
3.1  SUBGRADE: 
 

A. The subgrade for the walk shall be shaped to a true surface conforming to the proposed slope of 
the walk, thoroughly rolled at optimum moisture content and tamped with a power roller weighing 
not less than one (1) ton and not more than five (5) tons.  All depressions occurring shall be filled 
with suitable material and again rolled or tamped until the surface is smooth and hard.   

 
 
 



  
 WALKWAYS, DECKS AND EXTERIOR SLABS 

 Ballantine Park Pool Improvements – Southbury 
 033700-3 

3.2  BASE: 
 

A. After the subgrade has been prepared as herein before specified, a base of gravel borrow, at 
optimum moisture content, shall be placed upon it and shall be thoroughly rolled by a power roller 
and tamped.  The gravel base shall be at least six (6) inches in thickness for sidewalks and to 
the required depth below and parallel to the proposed finished surface as shown on the plans.   

 
3.3  FORMS: 
 

A. The forms for one (1) course sidewalks shall be smooth, free from warp, of sufficient strength to 
resist springing out of shape, and of depth to conform to the thickness of the proposed walk.  All 
mortar or dirt shall be completely removed from forms that have been previously used.  The forms 
shall be well stacked and thoroughly braced and set to the established lines with their upper edge 
conforming to the grade of the finished walk, which will have sufficient pitch from the outside to 
the edge of the walk to provide for surface drainage, but which shall be three-eighths (3/8) of an 
inch per foot unless shown otherwise on the plans or required by the Engineer.  Before the 
concrete is placed the subbase shall be thoroughly dampened so that it is moist throughout, but 
without puddles of water.  The concrete shall be placed to as close to the final position as 
practicable with precautions taken not to overwork it while it is still plastic.  The concrete shall be 
thoroughly spaded along the forms or screeded to eliminate voids or honeycombs at the edges.   

 
3.4  REINFORCEMENT: 
 

A. For four (4) inch depth pavements welded wire mesh shall be set in the middle of the pour with 
approved spacers so that there is two (2) inches of concrete cover top and bottom.  The mesh 
shall run continuous between expansion joints.  Overlap one grid and wire tie if two pieces are 
joined together in a run.   

 
B. For pavements of variable depths with haunches, reinforcing bars shall be placed as indicated 

on the plans and properly supported, to the satisfaction of the Engineer. 
 
3.5 EXPANSION JOINTS: 
 

A. Expansion joints shall be located as shown on the plans and details and as required by the 
Engineer.   

 
B. Expansion joints shall be placed at pours (not to exceed four hundred (400) square feet 

maximum) which abut walls, structures or other pavements, or as required by the Engineer. 
 
3.6 CONTROL JOINTS: 
 

A.  Control joints shall be located as shown on the plans and details and as required by the Engineer. 
 
B. All concrete sidewalks and concrete edges shall be colored as specified.  On the base specified 

above, the pigmented concrete shall be thoroughly consolidated in place.  It shall be four (4) 
inches in depth except where noted otherwise and as shown in the contract drawings.  In 
conveying the concrete from the place of mixing to the place of deposit, the operation must be 
conducted in such a manner so that no mortar will be lost, and the concrete must be so handled 
that the concrete will be of uniform composition throughout, showing neither excess nor lack of 
mortar in any one place.  The concrete materials shall be mixed to produce concrete of such 
consistency that the water will flush to the surface under heavy tamping.  Retamping of the 
concrete will not be permitted.  The application of neat cement to the surface in order to hasten 
hardening is prohibited.  Experienced and competent cement finishers approved by the Engineer 
shall do the finishing of concrete surface.   
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3.8  FINISH: 
 

A. No finishing operation shall be performed until all bled water and water sheen has left the surface 
and the concrete has started to stiffen.  After water sheen has left the surface and the concrete 
has started to stiffen, edging operations where required shall be completed.  All tool marks shall 
be eliminated.  After edging and jointing operations, the surface shall be floated with aluminum 
or magnesium floats.  Immediately following floating, the surface shall be steel-troweled.  After 
trowelling, the Contractor shall draw a fine nylon push broom lightly over the surface to produce 
a non-slip condition.  If necessary, tooled joints and edges shall be rerun before and after 
trowelling to maintain uniformity and brooming shall eliminate all tool marks.  

 
3.9  CURING: 
 

A. Type 2 pigmented liquid membrane-forming curing compound shall be applied immediately 
following final finishing before any marked dehydration of the concrete or surface checking 
occurs.  The compound shall be applied in one or two applications, as required by the Engineer.  
When the compound is applied in two applications, the second shall follow the first within thirty 
(30) minutes.  The compound shall be applied in a continuous film by means of power-operated 
pressure spraying equipment at a rate not less than one (1) gallon per two hundred (200) square 
feet of surface.  Sufficient pressure shall be applied to the spray machine to force the compound 
to leave the nozzle as a fine spray.  The material shall adhere to the surface and make a tight 
bond to the concrete but shall have a fugitive dye.  The compound shall form a uniform continuous 
coherent film that will not check, crack, or peel, and be free from pinholes or other imperfections.   

 
B. Whenever the atmospheric temperature is ninety degrees F (90ºF) or more, the Engineer shall 

have the right to require a second application of compound at no expense to the City.  Any section 
damaged by rain or in any other way before the compound has dried to a stable coating shall be 
retreated by the Contractor at no additional expense to the City.   

 
C. Concrete surfaces to which the compound has been applied shall be protected for a period of at 

least three (3) days.  All vehicular and pedestrian traffic is considered injurious to the film of the 
applied compound. Any damage to the film within the three (3) day period shall be promptly 
repaired by application of the compound.  Adequate protection shall be provided where 
temperatures of forty degrees F (40oF) or lower occur during placing of concrete and during the 
early curing period.  The minimum temperature of fresh concrete after placing and for the first 
three (3) days shall be maintained above fifty-five degrees F (55oF).  In addition to the above 
requirements, an additional three (3) days of protection from freezing shall be maintained.   

 
END OF SECTION 033700 
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SECTION 033713 - SHOTCRETE FOR SWIMMING POOLS 

PART 1 – GENERAL 

1.1 WORK INCLUDED: 

 

A. Shotcrete applied by dry-mix or wet-mix process, as shown on the drawings, and as specified 

herein, and includes, but is not limited to the following: 

 

B. Furnishing, placing, curing, and finishing of all reinforced Shotcrete work. 

 

C. Furnishing, erection and removal of formwork and shoring. 

 

D. Furnishing and placing of reinforcing steel and related accessories. 

 

E. Furnishing and installation of weirs, piping, connection bars and fasteners. 

 

F. Furnishing and installation of railing anchor sockets, and shotcrete steps. 

 

G. Furnishing and installation of joint fillers. 

 

H. Coordination with all other trades for locating of all pipe sleeves, duct openings, keys, chases, 

electrical boxes and conduits, anchors, inserts, fastenings, and other devices required by other 

trades. 

 

I. Wet cure of exposed shotcrete for ten days. 

 

J. Shotcrete fill for stair treads and landings. 

 

K. Shotcrete for encasement of main drains and PVC floor return pipes and inlets. 

 

L. Finish of shotcrete surfaces acceptable for paint or Plaster finish as specified. 

 

M. Dewatering of site during shotcrete operation as required to keep excavation dry and free of 

groundwater. 

 

1.2 RELATED WORK: 

 

A. Section 032100, CONCRETE REINFORCEMENT FOR SWIMMING POOLS 

 

B. Section 092400, SWIMMING POOL PLASTER 

 

C. Section 131100, SUMMARY OF WORK FOR SWIMMING POOLS 

 

1.3 REFERENCES: 

 

A. American Concrete Institute (ACI): 

 

1. ACI 117R - Specifications for Tolerances for Concrete Construction and Materials. 

 

2. ACI 301 - Specifications for Structural Concrete. 
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3. ACI 305R - Hot Weather Concreting. 

 

4. ACI 306.1 - Specification for Cold Weather Concreting. 

 

5. ACI 506R - Guide to Shotcrete. 

 

6. ACI 506.2 - Specification for Shotcrete. 

 

B. ASTM International (ASTM): 

 

1. ASTM A 36 - Specification for Carbon Structural Steel. 

 

2. ASTM A 82 - Specification for Steel Wire, Plain, for Concrete Reinforcement. 

 

3. ASTM A 153 - Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 

 

4. ASTM A 185 - Specification for Steel Welded Wire Reinforcement, Plain, for Concrete. 

 

5. ASTM A 307 - Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile 

Strength. 

 

6. ASTM A 497 - Specification for Steel Welded Wire Reinforcement, Deformed, for 

Concrete. 

 

7. ASTM A 615 - Specification for Deformed and Plain Billet-Steel Bars for Concrete 

Reinforcement. 

 

8. ASTM A 706 - Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete 

Reinforcement. 

 

9. ASTM A 767 - Specification for Zinc-Coated (Galvanized) Steel Bars for Concrete 

Reinforcement. 

 

10. ASTM A 820 - Specification for Steel Fibers for Fiber Reinforced Concrete. 

 

11. ASTM C 33 - Specification for Concrete Aggregates. 

 

12. ASTM C 42 - Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of 

Concrete. 

 

13. ASTM C 150 - Specification for Portland Cement. 

 

14. ASTM C 171 - Specification for Sheet Materials for Curing Concrete. 

 

15. ASTM C 173 - Test Method for Air Content of Freshly Mixed Concrete by the Volumetric 

Method. 

 

16. ASTM C 231 - Test Method for Air Content of Freshly Mixed Concrete by the Pressure 

Method. 

 

17. ASTM C 260 - Specification for Air-Entraining Admixtures for Concrete. 
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18. ASTM C 309 - Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete. 

 

19. ASTM C 494 - Specification for Chemical Admixtures for Concrete. 

 

20. ASTM C 618 - Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for 

Use as a Mineral Admixture in Concrete. 

 

21. ASTM C 979 - Specification for Pigments for Integrally Colored Concrete. 

 

22. ASTM C 1064 - Test Method for Temperature of Freshly Mixed Portland Cement 

Concrete. 

 

23. ASTM C 1077 - Practice for Laboratories Testing Concrete and Concrete Aggregates for 

Use in Construction and Criteria for Laboratory Evaluation. 

 

24. ASTM C 1116 - Specification for Fiber-Reinforced Concrete and Shotcrete. 

 

25. ASTM C 1141 - Specification for Admixtures for Shotcrete. 

 

26. ASTM C 1240 - Specification for Silica Fume for Use as a Mineral Admixture in Hydraulic 

Cement Concrete, Mortar, and Grout. 

 

27. ASTM D 1751 - Specification for Preformed Expansion Joint Filler for Concrete Paving 

and Structural Construction (Non-extruding and Resilient Bituminous Types). 

 

28. ASTM D 1752 - Specification for Preformed Sponge Rubber and Cork Expansion Joint 

Fillers for Concrete Paving and Structural Construction. 

 

29. ASTM E 329 - Specification for Agencies Engaged in the Testing and/or Inspection of 

Materials Used in Construction. 

 

C. Concrete Reinforcing Steel Institute (CRSI): 

 

1. Manual of Standard Practice. 

 

2. SSPC: The Society for Protective Coatings. 

 

3. SSPC-SP 6/NACE No. 3 2000 - Joint Surface Preparation Standard SSPC-SP 6/NACE 

No. 3: Commercial Blast Cleaning. 

 

1.4 DEFINITIONS: 

 

A. Shotcrete: Mortar or concrete pneumatically projected onto a surface at high velocity. 

 

B. Dry-Mix Shotcrete (Base Bid): Shotcrete with most of the water added at nozzle. 

 

C. Wet-Mix Shotcrete (Alternate Bid): Shotcrete with ingredients, including mixing water, mixed 

before introduction into delivery hose or supplied by ready mix company. 
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1.5 SUBMITTALS:   

 

A. Submit under provisions of Section 013300 – SUBMITTAL PROCEDURES. 

 

B. Product Data: Submit for manufactured materials and products including reinforcement and 

forming accessories, shotcrete materials and curing compounds. 

 

C. Shop Drawings: Submit for details of fabricating, bending, and placing reinforcement.  Include 

support and anchor details, number and location of splices, and special reinforcement required 

for openings through shotcrete structures. 

 

D. Design Mixes: For each shotcrete mix. 

 

E. Quality Assurance/Control Submittals: 

 

1. Submit manufacturer's certificates that products meet or exceed specified 

requirements. 

 

2. Submit test results prepared by a qualified independent testing laboratory. 

 

1.6 QUALITY ASSURANCE: 

 

A. Manufacturer Qualifications: Firm specializing in manufacture of shotcrete materials, with 

minimum 10 years’ experience. 

 

B. Quality Assurance/Control Testing: Test Reports prepared by a qualified independent 

laboratory indicating compliance with the following performance requirements: 

 

1. ACI 301, Specifications for Structural Concrete. 

 

2. ACI 506.2, Specification for Shotcrete. 

 

C. Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077 

and ASTM E 329 for testing indicated. 

 

D. Pre-Installation Meeting: At least three weeks prior to commencing masonry work conduct a 

meeting at the project site to discuss contract requirements and job conditions; require the 

attendance of Contractor, and installers of related materials; notify Engineer in advance of 

meeting. 

 

1.7 PROJECT CONDITIONS: 

 

A. Cold-Weather Shotcreting: Protect shotcrete work from physical damage or reduced strength 

caused by frost, freezing, or low temperatures according to ACI 306.1 and as follows: 

 

1. Discontinue shotcreting when ambient temperature is 40 deg. F and falling. Uniformly 

heat water and pre-packaged materials before mixing to obtain a shotcrete shooting 

temperature of not less than 50 deg. F and not more than 90 deg. F. 

 

2. Do not use frozen materials or materials containing ice or snow. 
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3. Do not place shotcrete on frozen surfaces or surfaces containing frozen materials. 

 

4. Do not use calcium chloride, salt, or other materials containing antifreeze agents. 

 

B. Hot-Weather Shotcreting: Mix, place, and protect shotcrete according to ACI 506R when hot 

weather conditions and high temperatures would seriously impair quality and strength of 

shotcrete, and as follows: 

 

1. Cool ingredients before mixing to maintain shotcrete temperature at time of placement 

below 100 deg. F for dry mix or 90 deg. F for wet mix. 

 

2. Reduce temperature of reinforcing steel and receiving surfaces below 100 deg. F before 

shotcreting. 

 

C. Contractor shall submit to the Engineer a minimum of 21 days prior to the pour the proposed 

method of curing the placed shell for either hot weather or cold weather curing.   

 

PART 2 – PRODUCTS 

 

2.1 FORM MATERIALS: 

 

A. Forms:  Form facing panels that will provide continuous, straight, smooth, concrete surfaces.  

Furnish panels in largest practicable sizes to minimize number of joints. 

 

2.2 REINFORCING MATERIALS: 

 

A. Reinforcing Bars: ASTM A 615, Grade 60 (Grade 420), deformed. 

 

B. Plain-Steel-Welded Wire Fabric: ASTM A 185, fabricated from as-drawn steel wire into flat 

sheets. 

 

C. Deformed Steel Welded Wire Fabric: ASTM A 497, flat sheet. 

 

D. Supports: Bolsters, chairs, spacers, ties, and other devices for spacing, supporting, and 

fastening reinforcing steel in place according to CRSI's "Manual of Standard Practice" and as 

follows: 

 

1. For uncoated reinforcement, use CRSI Class 1, plastic-protected bar supports. 

 

E. Reinforcing Anchors:  ASTM A 36, un-headed rods or ASTM A 307, Grade A, hex-head bolts; 

carbon steel; and carbon-steel nuts. 

 

1. Finish:  Hot-dip zinc coating, ASTM A 153, Class C. 

 

F. Epoxy coated rebar shall be rejected. 

 

2.3 SHOTCRETE READY MIXED: 

 

A. Ready Mixed Concrete:  Except as otherwise provided in these specifications, ready mixed 

concrete shall be batched, mixed, and transported in accordance with "Specifications for Ready 

Mixed Concrete" (ASTM C-94). 
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B. Mixing Water Control: 

 

1. Concrete which arrives at the site with slump below that suitable for placement may be 

adjusted by the addition of water to increase slump provided that the maximum slump is 

not exceeded.  Any addition of water to increase slump shall be followed by mixing of at 

least 30 revolutions of the drum. 

 

2. After adjustment to the proper slump, discharging shall be allowed for as long as the 

concrete retains its workability without the addition of water. 

 

3. Compressive strength of the mixture shall be 4500 PSI after 28 days. 

 

2.4 SHOTCRETE MATERIALS DRY PROCESS: 

 

A. SPEC MIX dry process Shotcrete is a pre-blended, high early strength, cement-based product 

containing Portland cement, aggregate (ACI Gradation 1, 2 or 3), fly ash, silica fume, steel or 

synthetic fibers, and chemical admixtures specifically designed for use in pool construction. 

 

1. Coloring Agent: ASTM C 979, synthetic mineral-oxide pigments or colored, water-

reducing admixtures, color stable, nonfading, and resistant to lime and other alkalis. 

 

2. Applicable Standards: ASTM A 820, ASTM C 33, ASTM C 150, ASTM C 260, ASTM C 

494, ASTM C 618, ASTM C 1116, ASTM C 1141, ASTM C 1240, ACI 506.2. 

 

3. Or approved equal. 

 

2.5 ACCESSORY MATERIALS: 

 

A. Water: Clean and free from deleterious acids, alkalis, and organic matter. 

 

B. Ground Wire: High-strength steel wire, 0.8 to 1 mm in diameter. 

 

C. Joint Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork, or 

self-expanding cork. 

 

2.6 CURING MATERIALS: 

 

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 

approximately 9 oz./sq. yd. dry. 

 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

 

C. Water: Clean and free from deleterious acids, alkalis, and organic matter. 

 

D. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. 

 

2.7 SHOTCRETE MIXTURES, GENERAL: 

 

A. Prepare design mixes for each type and strength of shotcrete. 
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B. Design-Mix Adjustments:  Subject to compliance with requirements, shotcrete design-mix 

adjustments may be proposed when characteristics of materials, Project conditions, weather, 

test results, or other circumstances warrant. 

 

2.8 SHOTCRETE MIXTURES: 

 

A. Mix pre-packaged shotcrete materials with water either in dry mix or wet mix process to provide 

shotcrete with the following properties: 

 

1. Compressive Strength (28 Days):  4500 psi. 

 

2. If pre-packaged, air-entrained mixtures are selected, verify that normal-weight, wet-mix 

shotcrete has an air content before pumping of 8 percent with a tolerance of plus or 

minus 1 percent. 

 

3. Water: Cement Ratio – All concrete shall have a maximum water-cement ratio of 0:45%.  

This is total water in mix at time of placement, including free water of aggregates and 

liquid admixtures. 

 

4. Slump of concrete: 

 

a. Walls:    Minimum 1-inch, maximum 3-inches 

b. Floors:    4-inches 

c. Slab-on-metal forms:  3-inches 

 

5. Pre-mix admixtures in solution form and dispense as recommended by the manufacturer.  

Include the water in the solution in the design water content of the mixtures. 

 

2.9  SHOTCRETE EQUIPMENT: 

 

A. Mixing Equipment: Capable of thoroughly mixing shotcrete materials in sufficient quantities to 

maintain continuous placement. 

 

B. Dry-Mix Delivery Equipment: Capable of discharging aggregate-cement mixture into delivery 

hose under close control and maintaining continuous stream of uniformly mixed materials at 

required velocity to discharge nozzle. Equip discharge nozzle with manually operated water-

injection system for directing even distribution of water to aggregate-cement mixture. 

 

1. Provide uniform, steady supply of clean, compressed air to maintain constant nozzle 

velocity while simultaneously operating blow pipe for cleaning away rebound. 

 

2. Provide water supply with uniform pressure at discharge nozzle to ensure uniform mixing 

with aggregate-cement mix. Provide water pump to system if line water pressure is 

inadequate. 

 

C. Wet-Mix Delivery Equipment:  Capable of discharging aggregate-cement-water mixture 

accurately, uniformly, and continuously. 
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2.10  MIXING: 

A. Dry-Mix Process:  Dampen pre-packaged shotcrete materials and thoroughly mix prior to use. 

 

1. Verify with manufacturer the water mix ratio at head to achieve specified mix design prior 

to application. 

 

B. Wet-Mix Process: Thoroughly mix clean water with pre-packaged shotcrete materials in batch 

mixer prior to use. 

 

1. Verify with manufacturer quantity of water to be added to batch to achieve specified mix 

design. 

PART 3 – EXECUTION 

3.1 PREPARATION: 

 

A. Concrete or Masonry: Before applying shotcrete, remove unsound or loose materials and 

contaminants that may inhibit shotcrete bonding. Chip or scarify areas to be repaired to extent 

necessary to provide sound substrate. Cut edges square and ½-inch deep at perimeter of work, 

tapering remaining shoulder at 1:1 slope into cavity to eliminate square shoulders. Dampen 

surfaces before shotcreting. 

 

1. Abrasive blast or hydroblast existing surfaces that do not require chipping to remove 

paint, oil, grease, or other contaminants and to provide roughened surface for proper 

shotcrete bonding. 

 

B. Earth: Compact and trim to line and grade before placing shotcrete.  Do not place shotcrete on 

frozen surfaces. Dampen surfaces before shotcreting. 

 

C. Rock: Clean rock surfaces of loose materials, mud, and other foreign matter that might weaken 

shotcrete bonding. 

 

D. Steel: Clean steel surfaces by abrasive blasting according to SSPC-SP 6/NACE No. 3, 

"Commercial Blast Cleaning." 

 

3.2 FORMS: 

 

A. General: Design, erect, support, brace, and maintain forms, according to ACI 301, to support 

shotcrete and construction loads and to facilitate shotcreting. Construct forms so shotcrete 

members and structures are secured to prevent excessive vibration or deflection during 

shotcreting. 

 

1. Fabricate forms to be readily removable without impact, shock, or damage to shotcrete 

surfaces and adjacent materials. 

 

2. Construct forms to required sizes, shapes, lines, and dimensions using ground wires and 

depth gages to obtain accurate alignment, location, and grades in finished structures. 

Construct forms to prevent leakage but permit escape of air and rebound during 

shotcreting. Provide for openings, offsets, blocking, screeds, anchorages, inserts, and 

other features required in the Work. 
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B. Form openings, chases, recesses, bulkheads, keyways, and screeds in formwork. Determine 

sizes and locations from trades providing such items. Accurately place and securely support 

items built into forms. 

 

3.3 STEEL REINFORCEMENT: 

 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 

supporting reinforcement. 

 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials that weaken 

shotcrete bonding. 

 

C. Securely embed reinforcing anchors into existing substrates, located as required. 

 

D. Accurately position, support, and rigidly secure reinforcement against displacement by 

formwork, construction, or shotcreting. Locate and support reinforcement by metal chairs, 

runners, bolsters, spacers, and hangers, as required. 

 

E. Place reinforcement to obtain minimum coverage for shotcrete protection. Arrange, space, and 

securely tie bars and bar supports to hold reinforcement in position during shotcreting. Set wire 

ties with ends directed into shotcrete, not toward exposed shotcrete surfaces. 

 

F. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at least one full 

mesh and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in 

either direction. 

 

3.4 JOINTS: 

 

A. Construction Joints: Locate and install construction joints tapered to a 1:1 slope where joint is 

not subject to compression loads and square where joint is perpendicular to main 

reinforcement. Continue reinforcement through construction joints, unless otherwise indicated. 

 

B. Contraction Joints: Construct contraction joints in shotcrete using saw cuts 1/8-inch wide by 1/3 

slab depth or joint-filler strips 1/4-inch wide by 1/3 shotcrete depth, unless otherwise indicated. 

 

1. After shotcrete has cured, remove strip inserts and clean groove of loose debris. 

2. Space joints as shown on the contact plans, horizontally and vertically. 

3. Tool edges round on each side of strip inserts if floated or troweled finishes are required. 

 

3.5 ALIGNMENT CONTROL: 

 

A. Ground Wires: Install ground wires to establish thickness and planes of shotcrete surfaces. 

Install ground wires at corners and offsets not established by forms.  Pull ground wires taut and 

position adjustment devices to permit additional tightening. 

 

3.6 EMBEDDED ITEMS: 

 

A. Place and secure anchorage devices and other embedded items required for adjoining work 

that is attached to or supported by shotcrete. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 
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3.7 APPLICATION: 

 

A. Apply temporary protective coverings and protect adjacent surfaces against deposit of rebound 

and overspray or impact from nozzle stream. 

 

B. Moisten substrate immediately before placing shotcrete. 

 

1. Moisten wood forms immediately before placing shotcrete where form coatings are not 

used. 

 

C. Provide a platform that permits nozzleman unobstructed access to the receiving surface. Place 

shotcrete first in corners, recesses, and other areas where rebound or overspray cannot 

escape easily. 

 

D. Apply shotcrete according to ACI 506.2. 

 

E. Apply dry-mix shotcrete materials within 45 minutes after pre-dampening and wet-mix shotcrete 

materials within 90 minutes after batching. 

 

F. Deposit shotcrete continuously in multiple passes, to required thickness, without cold joints and 

laminations developing. Place shotcrete with nozzle held perpendicular to receiving surface. 

Begin shotcreting in corners and recesses. 

 

1. Remove and dispose of rebound and overspray materials during shotcreting to maintain 

clean surfaces and to prevent rebound entrapment. 

 

G. Maintain reinforcement in position during shotcreting. Place shotcrete to completely encase 

reinforcement and other embedded items. Maintain steel reinforcement free of overspray and 

prevent buildup against front face during shotcreting. 

 

H. Do not place subsequent lifts until previous lift of shotcrete can support new shotcrete. 

 

I. Do not apply shotcrete on surfaces with standing water or running water. 

 

J. Place shotcrete to completely encase reinforcing steel. Encase reinforcement by shooting with 

sufficient velocity and plasticity so material flows around and behind the reinforcement. Front 

face of reinforcement shall remain clean during encasement. 

 

K. Place shotcrete to provide the cover over reinforcement required by ACI 301 or as otherwise 

detailed on drawings. 

 

L. Do not permit shotcrete to sag, slough, or dislodge. 

 

M. Remove hardened overspray, rebound, and laitance from shotcrete surfaces to receive 

additional layers of shotcrete; dampen surfaces before shotcreting. 

 

N. Do not disturb shotcrete surfaces before beginning finishing operations. 

 

O. Remove ground wires or other alignment control devices after shotcrete placement. 
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P. Installation Tolerances:  Place shotcrete without exceeding installation tolerances permitted by 

ACI 117R, increased by a factor of 2. 

 

3.8 SURFACE FINISHES: 

 

A. General:  Finish shotcrete according to descriptions in ACI 506R for the following finishes: 

 

B. Natural Finish: 

 

1. Gun Finish: Natural undisturbed finish. 

 

2. Rod Finish: Rough-textured finish obtained by cutting or screeding exposed face of 

shotcrete to plane by rod or straightedge after initial set. 

 

C. Flash-Coat Finish: After screeding and rodding surface, apply up to 1/4-inch coat of shotcrete 

using ACI 506R, Gradation No. 1, fine-screened sand modified with maximum aggregate size 

not exceeding No. 4 sieve to provide a finely textured finish. 

 

D. Flash-Coat and Final Finish: After screeding and rodding surface, apply up to 1/4-inch coat of 

shotcrete using ACI 506R, Gradation No. 1, fine-screened sand modified with maximum 

aggregate size not exceeding No. 4 sieve and apply brush-float finish. 

 

E. Finish-Coat Finish: After screeding and rodding surface, apply shotcrete finish coat, ¼- to 1-

inch thick, using ACI 506R, Gradation No. 1, fine-screened sand modified with maximum 

aggregate size not exceeding No. 4 sieve to provide a finish of uniform texture and 

appearance. 

 

F. Finish-Coat and Final Finish: After screeding and rodding surface, apply shotcrete finish coat, 

¼- to 1-inch thick, using ACI 506R, Gradation No. 1, fine-screened sand modified with 

maximum aggregate size not exceeding No. 4 sieve and apply brush-float finish. 

 

3.9 CURING: 

 

A. Protect freshly placed shotcrete from premature drying and excessive cold or hot temperatures. 

 

B. Start initial curing as soon as free water has disappeared from shotcrete surface after placing 

and finishing. 

 

C. Curing Exposed Surfaces: Cure shotcrete by one of the following methods: 

 

1. Moisture Curing: Keep surfaces continuously moist for at least seven days with water, 

continuous water-fog spray, water-saturated absorptive covers, or moisture-retaining 

covers. Lap and seal sides and ends of covers. 

 

2. Curing Compound: Apply curing compound uniformly in continuous operation by power 

spray according to manufacturer's written instructions. Recoat areas subjected to heavy 

rainfall within three hours after initial application. Maintain continuity of coating and repair 

damage during curing period. 

 

a. Apply curing compound to natural or gun-finished shotcrete at rate of 1 gal./100 

sq. ft. 
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D. Curing Formed Surfaces: Cure formed shotcrete surfaces by moist curing with forms in place 

for full curing period or until forms are removed. If forms are removed, continue curing by 

methods specified above, as applicable. 

3.10  FORM REMOVAL: 

A. Forms not supporting weight of shotcrete may be removed after curing at not less than 50 

deg. F for 24 consecutive hours after gunning, provided shotcrete is hard enough not to be 

damaged by form-removal operations and provided curing and protecting operations are 

maintained. 

 

1. Leave forms supporting weight of shotcrete in place until shotcrete has attained design 

compressive strength. Determine compressive strength of in-place shotcrete by testing 

representative field-cured specimens of shotcrete. 

 

2. Remove forms only if shores have been arranged to permit removal of forms without 

loosening or disturbing shores. 

 

C. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or 

otherwise damaged form facing materials are unacceptable for exposed surfaces. Apply new 

form coating compound as specified for new formwork. 

3.11  FIELD QUALITY CONTROL: 

A. Testing Laboratory: Independent of the Owner, Engineer and Contractor; the testing laboratory, 

in addition to meeting requirements of ASTM E-329 and must be an approved laboratory 

competent to perform concrete physical testing. All tests must be performed in strict 

accordance with the applicable ASTM standard. 

 

B. Distribution of Results of Tests: Within 24 hours of results of tests, copies of the results shall be 

submitted to the Engineer, Contractor and the supplier if applicable. 

 

C. Shotcrete Testing: 

 

1. Air Content: ASTM C 173, volumetric method or ASTM C 231, pressure method; 1 test 

for each compressive-strength test for each mix of air-entrained, wet-mix shotcrete 

measured before pumping. 

 

2. Shotcrete Temperature: ASTM C 1064; 1 test hourly when air temperature is 40 deg. F 

and below and when 80 deg. F and above, and 1 test for each set of compressive-

strength specimens. 

 

3. In-Place Shotcrete: Take a set of 3 unreinforced cores for each mix and for each workday 

or for every 50 cu. yd. of shotcrete placed; whichever is less. Test cores for compressive 

strength according to ACI 506.2 and ASTM C 42.  Do not cut steel reinforcement. 

 

a. Strength of shotcrete will be considered satisfactory when mean compressive 

strength of each set of 3 unreinforced cores equals or exceeds 85 percent of 

specified compressive strength, with no individual core less than 75 percent of 

specified compressive strength.  Cores shall be tested at seven and twenty-eight 

days for compressive strength. 
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b. For dry applied process, shotcrete shall be shot onto 30-inch by 30-inch panels 

for every 50 cubic yards placed.  Four cores shall be taken from these panels 

and tested.  Testing shall be performed in accordance with ASTM C1140.  Cores 

shall be tested at seven and twenty-eight days for compressive strength. 

3.12  REPAIRS:  

A. Remove and replace shotcrete that is delaminated or exhibits laminations, voids, or sand/rock 

pockets exceeding limits for specified core grade of shotcrete. 

 

1. Remove unsound or loose materials and contaminants that may inhibit bond of shotcrete 

repairs.  Chip or scarify areas to be repaired to extent necessary to provide sound 

substrate. Cut edges square and ½-inch deep at perimeter of work, tapering remaining 

shoulder at 1:1 slope into cavity to eliminate square shoulders. Dampen surfaces and 

apply new shotcrete. 

 

C. Repair core holes from in-place testing according to repair provisions in ACI 301 and match 

adjacent finish, texture, and color. 

 

3.13  CLEANING: 

E. Remove and dispose of rebound and overspray materials from final shotcrete surfaces and 

areas not intended for shotcrete placement. 

 

END OF SECTION 033713 
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SECTION 034800.13 - PRECAST CONCRETE COLLECTOR TANKS & STRUCTURES 
 

 
PART 1 - GENERAL 
 
1.1 WORK INCLUDED: 
 

A. This section of the specification covers the furnishing and installation of the holding tank. 
 
1.2 RELATED WORK: 

  
A. Section 079201, WATERSTOPS & SEALANTS FOR SWIMMING POOLS 
 
B. Section 131100, SUMMARY OF WORK FOR SWIMMING POOLS 
 
C. Section 131100.16, SWIMMING POOL EQUIPMENT 
 
D. Section 310000, EARTHWORK 

 
1.3 QUALITY ASSURANCE: 
 

A. The collector tank shall be tested with a static water test to ensure the tank does not leak. 
 
1.4 SUBMITTALS:   
 

A. In accordance with requirements of General Specifications, submit the following: 
 
B. Shop drawings of the materials of this section. 
 
C. Tank drawings shall be stamped by a State of Connecticut Registered Professional Engineer. 

They shall display that they are designed to withstand hydraulic uplift. Uplift shall be established 
with the water table at the top of the tank. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS: 
 

A. Collector Tank: The holding tank shall be sized in accordance with contract plans, reinforced 
concrete tank. Provide a seamless tank below the proposed lid. Precast Concrete Collector tank 
shall have an HS-20 minimum load rating. A hatch cover shall be incorporated into the precast 
tank with a precast riser to extend the hatch level with the proposed grade. 

 
B. Tanks shall have a minimum capacity of 5,000 gallons. 

 
 
C. The tank shall be constructed of 5,000 psi concrete, shall have a minimum wall thickness of 6-

inches, and shall be coated with a bituminous coating on the exterior of the structure. 
 
D. The holding tank shall be constructed to meet or exceed a design loading class of AASHTO 

HS20-44. 
 

E. A riser section with a 3’-0” by 3’-0” opening for the collector tank shall be an aluminum hatch with 
stainless steel frame and hardware as specified on the contract plans.  Hatches shall extend from 
the top slab of the holding tank finished flush with the finished deck, as indicated on the drawings.  
Riser sections seams shall be watertight.  Hatch covers shall be Model TER Single Leaf 
manufactured by Bilco. Providing 150 lb./SF with a deck recess cover to accept concrete infill. 
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F. All tank segment seals shall be Butyl Rubber, designed for drinking water use.  The Butyl Rubber 
seal shall be able to withstand breakdown from Sodium Hypochlorite, or Calcium Hypochlorite.  

 
G. All penetrations shall be sealed with a Link Seal or approved equal.  All penetrations shall have 

a mechanical seal.   
 

H. Tank shall have rubber coated ladder rungs aligned over an access hatch extending to the bottom 
of the tank.   

 
I. Exterior of the tank shall receive a bituminous coating. 

 
J. All joints shall be sealed in accordance with caulking found in Specification Section 079201 

WATERSTOPS & SEALANTS FOR SWIMMING POOLS. 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A. The Collector Tanks and appurtenances shall be installed in accordance with the manufacturer's 
instructions, as detailed on the drawings, and in accordance with local and state codes. 

 
B.  Penetrations shall be coordinated by the Contractor. 
 

3.2 TESTING: 
 

A. The Collector Tank shall be water tested for a 24 hour period.  The tank shall be filled to the static 
water level proposed in the above mentioned tanks.  The tank shall stay at the static water level 
for a minimum of 24 hours. If in this time the water in the tank drops more than a ¼-inch, the tank 
shall be drained, repaired, and retested until the tank complies with the above mentioned 
allowable loss.  

 
END OF SECTION 034800.13 
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SECTION 061000 - ROUGH CARPENTRY 

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. Framing with dimension lumber. 
2. Wood blocking and nailers. 
3. Wood furring and grounds. 
4. Plywood backing panels. 

B. Related Requirements: 

1. Section 061600 "Sheathing” for sheathing, subflooring, and underlayment. 

1.3 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal or greater but less than 5 inches nominal in 
least dimension. 

C. Lumber grading agencies, and the abbreviations used to reference them, include the following: 

1. NeLMA:  Northeastern Lumber Manufacturers' Association. 
2. SPIB:  The Southern Pine Inspection Bureau. 
3. NLGA:  National Lumber Grades Authority. 
4. WCLIB:  West Coast Lumber Inspection Bureau. 
5. WWPA:  Western Wood Products Association. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product.  Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.  Indicate 
type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.  Include 
physical properties of treated materials based on testing by a qualified independent 
testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both before 
and after exposure to elevated temperatures, based on testing by a qualified independent 
testing agency according to ASTM D 5664. 
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4. For products receiving a waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to Project site. 

5. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment. 

1.5 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For dimension lumber specified to comply with minimum allowable unit 
stresses. Indicate species and grade selected for each use and design values approved by the 
ALSC Board of Review. 

B. Evaluation Reports:  For the following, from ICC-ES: 

1. Wood-preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Power-driven fasteners. 
4. Powder-actuated fasteners. 
5. Post-installed anchors. 
6. Metal framing anchors. 
7. Expansion anchors. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 
circulation.  Protect lumber from weather by covering with waterproof sheeting, securely 
anchored.  Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified.  Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber. 

B. Maximum Moisture Content of Lumber:  Fifteen percent (15%) unless otherwise indicated. 
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2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction not in 
contact with the ground, and Use Category UC4a for items in contact with the ground. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of fifteen percent (15%).  Do not 
use material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application:  Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping and similar concealed members in 
contact with masonry or concrete. 

3. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, materials shall comply with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame 
spread index of 25 or less when tested according to ASTM E 84, and with no evidence of 
significant progressive combustion when the test is extended an additional 20 minutes, and with 
the flame front not extending more than 10.5 feet beyond the centerline of the burners at any 
time during the test. 

1. Treatment shall not promote corrosion of metal fasteners. 
2. Treated materials shall comply with requirements specified above for fire-retardant-

treated lumber and plywood by pressure process after being subjected to accelerated 
weathering according to ASTM D 2898.  Use for all locations and where indicated. 

3. Design Value Adjustment Factors:  Treated lumber shall be tested according 
ASTM D 5664 and design value adjustment factors shall be calculated according to 
ASTM D 6841.  For enclosed roof framing, framing in attic spaces, and where high 
temperature fire-retardant treatment is indicated, provide material with adjustment factors 
of not less than 0.85 modulus of elasticity and 0.75 for extreme fiber in bending for 
Project's climatological zone. 

C. Kiln-dry lumber and plywood after treatment to a maximum moisture content of fifteen percent 
(15%). 

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 
agency. 

E. Application:  Treat plywood backing panels. 
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2.4 DIMENSION LUMBER FRAMING 

A. Non-Load-Bearing Interior Partitions (Studs, Posts, Etc.): Construction or No. 2 grade and 
better. 

1. Species: 

a. Hem-fir (north); NLGA. 
b. Douglas fir-larch; WCLIB or WWPA. 
c. Douglas fir-south; WWPA. 
d. Hem-fir; WCLIB or WWPA. 
e. Douglas fir-larch (north); NLGA. 

B. Joists, Rafters, and Other Framing Not Listed Above:  No. 2 grade. 

1. Species: 

a. Hem-fir (north); NLGA. 
b. Southern pine; SPIB. 
c. Douglas fir-larch; WCLIB or WWPA. 
d. Spruce-pine-fir; NLGA. 
e. Douglas fir-south; WWPA. 
f. Hem-fir; WCLIB or WWPA. 
g. Douglas fir-larch (north); NLGA. 
h. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.5 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Grounds. 

B. Dimension Lumber Items: Standard, Stud, or No. 3 grade lumber of any of the following 
species: 

1. Hem-fir (north); NLGA. 
2. Hem-fir; WCLIB or WWPA. 
3. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

C. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose. 

D. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

2.6 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in 
thickness indicated or, if not indicated, not less than ¾-inch nominal thickness. 
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2.7 FASTENERS 

A. General:  Fasteners shall be of size and type indicated and shall comply with requirements 
specified in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners of Type 304 stainless-steel. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

D. Wood Screws:  ASME B18.6.1. 

E. Lag Bolts:  ASME B18.2.1 

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where 
indicated, flat washers. 

G. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC01 or ICC-ES AC193 as appropriate for the substrate. 

1. Material:  Stainless-steel with bolts and nuts complying with ASTM F 593 and 
ASTM F 594, Alloy Group 1 or 2. 

H. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with capability 
to sustain, without failure, a load equal to six (6) times the load imposed when installed in unit 
masonry assemblies and equal to four (4) times the load imposed when installed in concrete as 
determined by testing per ASTM E 488 conducted by a qualified independent testing and 
inspecting agency. 

1. Material: Carbon-steel components, zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5. 

2.8 METAL FRAMING ANCHORS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one (1) of the following: 

1. Simpson Strong-Tie Co., Inc. 
2. USP Structural Connectors 
3. Substitutions: Under provisions of Section 012500 “Substitution Procedures”. 

B. Allowable Design Loads: Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those of basis-of-design products. Manufacturer's published 
values shall be determined from empirical data or by rational engineering analysis and 
demonstrated by comprehensive testing performed by a qualified independent testing agency. 

C. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A 653, G60 
coating designation. 

1. Use for interior locations unless otherwise indicated. 

http://www.specagent.com/LookUp/?ulid=6271&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801860&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801861&mf=04&src=wd
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D. Joist Hangers: U-shaped joist hangers with 2-inch- long seat and 1¼-inch wide nailing flanges 
at least eighty-five percent (85%) of joist depth. 

E. Bridging:  Rigid, V-section, nailless type, 0.050-inch-thick, length to suit joist size and spacing. 

F. Rafter Tie-Downs (Hurricane or Seismic Ties): Bent strap tie for fastening rafters or roof trusses 
to wall studs below, 2¼ inches wide by 0.062-inch-thick.  Tie fits over top of rafter or truss and 
fastens to both sides of rafter or truss, face of top plates, and side of stud below. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

B. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit rough carpentry accurately to other construction; scribe and cope as needed for 
accurate fit. Locate nailers, blocking, and similar supports to comply with requirements for 
attaching other construction. 

C. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring 
backing panels.  Install fire-retardant treated plywood backing panels with classification marking 
of testing agency exposed to view. 

D. Install metal framing anchors to comply with manufacturer's written instructions. Install fasteners 
through each fastener hole. 

E. Do not splice structural members between supports unless otherwise indicated. 

F. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where 
framing or blocking does not provide a surface for fastening edges of panels. Space clips 
not more than 16 inches o.c. 

G. Sort and select lumber so that natural characteristics will not interfere with installation or with 
fastening other materials to lumber.  Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

H. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC). 
2. ICC-ES evaluation report for fastener. 
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J. Use steel common nails unless otherwise indicated.  Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials.  
Make tight connections between members.  Install fasteners without splitting wood.  Drive nails 
snug but do not countersink nail heads unless otherwise indicated. 

3.2 CEILING JOIST AND RAFTER FRAMING INSTALLATION 

A. Ceiling Joists:  Install ceiling joists with crown edge up and complying with requirements 
specified above for floor joists.  Face nail to ends of parallel rafters. 

1. Where ceiling joists are at right angles to rafters, provide additional short joists parallel to 
rafters from wall plate to first joist; nail to ends of rafters and to top plate and nail to first 
joist or anchor with framing anchors or metal straps. Provide 1-by-8-inch nominal size or 
2-by-4-inch nominal size stringers spaced 48 inches o.c. crosswise over main ceiling 
joists. 

B. Rafters:  Notch to fit exterior wall plates and use metal framing anchors.  Double rafters to form 
headers and trimmers at openings in roof framing, if any, and support with metal hangers.  
Where rafters abut at ridge, place directly opposite each other and nail to ridge member or use. 

3.3 WOOD BLOCKING AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work.  Form to shapes indicated 
and cut as required for true line and level of attached work.  Coordinate locations with other 
work involved. 

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces 
unless otherwise indicated. 

END OF SECTION 061000 
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SECTION 061600 - SHEATHING 

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. Wall sheathing. 
2. Roof sheathing. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for plywood backing panels. 
2. Section 072500 "Weather Barriers" for air and vapor barrier applied over wall sheathing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated plywood complies with requirements. Indicate 
type of preservative used and net amount of preservative retained. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Evaluation Reports: For following products, from ICC-ES: 

1. Wood-preservative-treated plywood. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 
Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 
Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PANEL PRODUCTS 

A. Thickness: As needed to comply with requirements specified, but not less than thickness 
indicated. 

B. Factory mark panels to indicate compliance with applicable standard. 
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2.2 PRESERVATIVE-TREATED PLYWOOD 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to 
authorities having jurisdiction. 

C. Application: Treat items indicated on Drawings and plywood in contact with masonry or concrete 
or used with roofing, flashing, vapor barriers, and waterproofing. 

2.3 WALL SHEATHING 

A. Plywood Sheathing: DOC PS 1, C-D Grade, Exposure 1 sheathing. 

1. Nominal Thickness: Not less than ½-inch unless otherwise indicated. 

2.4 ROOF SHEATHING 

A. Plywood Roof Sheathing: DOC PS 1, Exposure 1 sheathing. 

1. Nominal Thickness: Not less than 5/8-inch unless otherwise indicated. 

2.5 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 

1. For roof and wall sheathing, provide fasteners of Type 304 stainless-steel. 

B. Nails, Brads, and Staples: ASTM F 1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

D. Screws for Fastening Sheathing to Wood Framing: ASTM C 1002. 

2.6 MISCELLANEOUS MATERIALS 

A. Adhesives for Field Gluing Panels to Wood Framing: Formulation complying with ASTM D 3498 
that is approved for use with type of construction panel indicated by manufacturers of both 
adhesives and panels. 

1. Adhesives shall have a VOC content of 70 g/L or less. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 
use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 
do not span between fewer than three (3) support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building Code. 
2. ICC-ES evaluation report for fastener. 

D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections. Install fasteners without splitting wood. 

E. Coordinate roof and wall sheathing installation with flashing and joint-sealant installation so 
these materials are installed in sequence and manner that prevent exterior moisture from 
passing through completed assembly. 

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements. 

G. Coordinate sheathing installation with installation of materials installed over sheathing so 
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 
forecast. 

3.2 WOOD STRUCTURAL PANEL INSTALLATION 

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood 
Construction Guide," for types of structural-use panels and applications indicated. 

B. Fastening Methods: Fasten panels as indicated below: 

1. Roof and Wall Sheathing: 

a. Glue and screw to wood framing. 
b. Space panels 1/8-inch apart at edges and ends. 

END OF SECTION 061600 
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SECTION 062013 - EXTERIOR FINISH CARPENTRY 

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. Exterior cellular PVC trim and foam plastic moldings, louvers, etc. (composite). 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for furring, blocking, and other carpentry work not 
exposed to view. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials, dimensions, profiles, textures, and colors and include construction and application 
details. 

1. Include data on products, including manufacturer’s specification product sheet. 

B. Submit shop drawings for products indicating dimensions, adjacent construction, materials, 
thicknesses, fabrication details, required clearances, field jointing, tolerances, colors, finishes, 
methods of support, and anchorages. 

C. Samples: For each type of product involving selection of colors, profiles, or textures. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Cellular PVC trim. 
2. Foam plastic moldings. 

B. Sample Warranties: For manufacturer's warranties. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this 
section with a minimum five (5) years documented experience. 

B. Installer Qualifications: Company specializing in performing Work of this section with minimum 
two (2) years documented experience with projects of similar scope and complexity. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber, plywood, and other panels flat with spacers between each bundle to provide air 
circulation. 

1. Protect materials from weather by covering with waterproof sheeting, securely anchored. 
2. Provide for air circulation around stacks and under coverings. 

B. Store and handle in strict compliance with manufacturer's written instructions and 
recommendations. 

1.7 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecast weather 
conditions permit work to be performed and at least one (1) coat of specified finish can be 
applied without exposure to rain, snow, or dampness. 

B. Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged. 

1. Indications that materials are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that materials are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

1.8 WARRANTY 

A. Manufacturer's Warranty for Cellular PVC Trim: Manufacturer agrees to repair or replace trim 
that fails due to defects in manufacturing within specified warranty period. Failures include, but 
are not limited to, deterioration, delamination, and excessive swelling from moisture. 

1. Warranty Period: Twenty-five (25) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 EXTERIOR TRIM, PANELS, AND MOLDINGS 

A. Cellular PVC Trim: Extruded, expanded PVC with a small-cell microstructure, recommended by 
manufacturer for exterior use, made from UV- and heat-stabilized, rigid material. 

1. Basis-of-Design: 

a. Azek Building Products; Azek Trim 

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. Fypon Ltd. 
b. Kleer Lumber, LLC 
c. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

3. Density: Not less than 31 lb./cu. ft. 
4. Heat Deflection Temperature: Not less than 130 deg F (54 deg C), according to 

ASTM D 648. 
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5. Coefficient of Thermal Expansion: Not more than 4.5 x 10-5 inches/inch x deg F (8.1 x 10-

5 mm/mm x deg C). 
6. Water Absorption: Not more than one percent (1%), according to ASTM D 570. 
7. Flame-Spread Index: 75 or less, according to ASTM E 84. 
8. Shop Finish: White. 

B. Foam Plastic Moldings: Molded product of shapes indicated, recommended by manufacturer for 
exterior use, with a tough outer skin on exposed surfaces; factory primed. Exposed surfaces 
shall not be shaped after molding. 

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. Fypon Ltd. 
b. Focal Point Architectural Products 
c. Melton Classics Incorporated 
d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2. Density: Not less than 20 lb./cu. ft. 
3. Flame-Spread Index: Not more than 75 when tested according to ASTM E 84. 
4. Size and profile as indicated on Drawings. 
5. Shop Finish: White. 

2.2 MISCELLANEOUS MATERIALS 

A. Fasteners for Exterior Finish Carpentry: Provide nails or screws, in sufficient length to penetrate 
not less than 1½ inches into substrate.  Staples, small brads, and wire nails are not acceptable. 

1. For applications not otherwise indicated, provide stainless-steel fasteners. 

B. Adhesive for Cellular PVC Trim and Panels: Product recommended by trim manufacturer. 

C. Flashing: Comply with requirements in Section 076200 "Sheet Metal Flashing and Trim" for 
flashing materials installed in exterior finish carpentry. 

D. Insect Screening for Soffit Vents and Louvers: Stainless-steel, 18-by-18-inch mesh. 

E. Continuous Soffit Vents: Aluminum hat channel shape with perforations, 2 inches wide and in 
lengths not less than 96 inches. 

1. Finish: As selected by Architect and Owner from manufacturer’s full range to match 
adjacent finishes. 

F. Sealants: Latex, complying with ASTM C 834 Type OP, Grade NF and with applicable 
requirements in Section 079200 "Joint Sealants," recommended by sealant manufacturer and 
manufacturer of substrates for intended application. 

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. BASF Building Systems; Sonolac 
b. Bostik, Inc.; Chem-Calk 600 
c. Pecora Corporation; AC-20+ 
d. Tremco Incorporated; Tremflex 834 
e. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

http://www.specagent.com/LookUp/?uid=123456826177&mf=&src=wd
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2.3 FABRICATION 

A. Back out or kerf backs of standing and running trim wider than 5 inches, except members with 
ends exposed in finished work. 

B. Ease edges of lumber less than 1-inch in nominal thickness to 1/16-inch radius and edges of 
lumber 1 inch or more in nominal thickness to 1/8-inch radius. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance. 

B. Examine finish carpentry materials before installation. Reject materials that are wet, moisture 
damaged, and mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 

3.3 INSTALLATION, GENERAL 

A. Do not use materials that are unsound, warped, improperly treated or finished, inadequately 
seasoned, or too small to fabricate with proper jointing arrangements. 

1. Do not use manufactured units with defective surfaces, sizes, or patterns. 

B. Install exterior finish carpentry level, plumb, true, and aligned with adjacent materials. 

1. Use concealed shims where necessary for alignment. 
2. Scribe and cut exterior finish carpentry to fit adjoining work. 
3. Refinish and seal cuts as recommended by manufacturer. 
4. Install to tolerance of 1/8-inch in 96 inches for level and plumb. Install adjoining exterior 

finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch 
maximum offset for reveal installation. 

5. Coordinate exterior finish carpentry with materials and systems in or adjacent to it. 
6. Provide cutouts for mechanical and electrical items that penetrate exterior finish 

carpentry. 

3.4 TRIM AND MOLDING INSTALLATION 

A. Install cellular PVC trim and foam plastic moldings to comply with manufacturer's written 
instructions. 

B. Install trim with minimum number of joints practical, using full-length pieces from maximum 
lengths of lumber available. Do not use pieces less than 24 inches long except where 
necessary. 

1. Stagger end joints in adjacent and related members. 
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C. Fit exterior joints to exclude water. 

1. Cope at returns and miter at corners to produce tight-fitting joints with full-surface contact 
throughout length of joint. 

2. Plane backs of casings to provide uniform thickness across joints, where necessary for 
alignment. 

D. Where face fastening is unavoidable, countersink fasteners, fill surface flush (prefabricated 
plugs), and sand unless otherwise indicated. 

3.5 ADJUSTING 

A. Replace exterior finish carpentry that is damaged or does not comply with requirements. 

1. Exterior finish carpentry may be repaired or refinished if work complies with requirements 
and shows no evidence of repair or refinishing. 

B. Adjust joinery for uniform appearance. 

3.6 CLEANING 

A. Clean exterior finish carpentry on exposed and semi-exposed surfaces. 

B. Touch up factory-applied finishes to restore damaged or soiled areas. 

3.7 PROTECTION 

A. Protect installed products from damage from weather and other causes during construction. 

B. Remove and replace finish carpentry materials that are wet, moisture damaged, and mold 
damaged. 

1. Indications that materials are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that materials are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 062013 
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SECTION 071326 - SELF-ADHERING SHEET WATERPROOFING 

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. Modified bituminous sheet waterproofing. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review waterproofing requirements including surface preparation, substrate condition 
and pretreatment, minimum curing period, forecasted weather conditions, special details 
and sheet flashings, installation procedures, testing and inspection procedures, and 
protection and repairs. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, and tested physical and performance 
properties of waterproofing. 

2. Include manufacturer's written instructions for evaluating, preparing, and treating 
substrate. 

B. Shop Drawings: Show locations and extent of waterproofing and details of substrate joints and 
cracks, expansion joints, sheet flashings, penetrations, inside and outside corners, tie-ins with 
adjoining waterproofing, and other termination conditions. 

C. Samples: For each exposed product and for each color and texture specified, including the 
following products: 

1. 8-by-8-inch square of waterproofing and flashing sheet. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Field quality-control reports. 

C. Sample Warranties: For special warranties. 
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by waterproofing manufacturer. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Apply waterproofing within the range of ambient and substrate 
temperatures recommended in writing by waterproofing manufacturer. Do not apply 
waterproofing to a damp or wet substrate. 

1. Do not apply waterproofing in snow, rain, fog, or mist. 

B. Maintain adequate ventilation during preparation and application of waterproofing materials. 

1.8 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement waterproofing material 
for waterproofing that does not comply with requirements or that fails to remain watertight within 
specified warranty period. 

1. Warranty Period: Five (5) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Source Limitations for Waterproofing System: Obtain waterproofing materials from single source 
from single manufacturer. 

2.2 MODIFIED BITUMINOUS SHEET WATERPROOFING 

A. Modified Bituminous Sheet for Vertical Applications: Minimum 60-mil nominal thickness, self-
adhering sheet consisting of 56 mils of rubberized asphalt laminated on one (1) side to a 4-mil-
thick, polyethylene-film reinforcement, and with release liner on adhesive side. 

1. Basis-of-Design: 

a. GCP Applied Technologies, Inc.; Bituthene 3000/Low Temperature 

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. Carlisle Coatings & Waterproofing Inc 
b. Meadows, W.R., Inc. 
c. Tamko Building Products, Inc. 
d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

3. Physical Properties: 

a. Tensile Strength, Membrane: 250 psi minimum; ASTM D 412, Die C, modified. 
b. Ultimate Elongation: Three hundred percent (300%) minimum; ASTM D 412, 

Die C, modified. 



  
 SELF-ADHERING SHEET WATERPROOFING 

 Ballantine Park Pool Improvements – Southbury 
 071326-3 

c. Low-Temperature Flexibility: Pass at minus 20 degrees F (minus 29 degrees C); 
ASTM D 1970. 

d. Crack Cycling: Unaffected after one hundred (100) cycles of 1/8-inch movement; 
ASTM C 836. 

e. Puncture Resistance: 40 lbf minimum; ASTM E 154. 
f. Water Absorption: 0.2 percent weight-gain maximum after 48-hour immersion at 70 

degrees F (21 degrees C); ASTM D 570. 
g. Water Vapor Permeance: 0.05 perms maximum; ASTM E 96, Water Method. 

4. Sheet Strips: Self-adhering, rubberized-asphalt strips of same material and thickness as 
sheet waterproofing. 

2.3 AUXILIARY MATERIALS 

A. Furnish auxiliary materials recommended by waterproofing manufacturer for intended use and 
compatible with sheet waterproofing. 

1. Furnish liquid-type auxiliary materials that comply with VOC limits of authorities having 
jurisdiction. 

B. Primer: Liquid solvent-borne primer recommended for substrate by sheet-waterproofing material 
manufacturer. 

C. Liquid Membrane: Elastomeric, two-component liquid, cold fluid applied, of trowel grade or low 
viscosity. 

D. Substrate Patching Membrane: Low-viscosity, two-component, modified asphalt coating. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the waterproofing. 

1. Verify that concrete has cured and aged for minimum time period recommended in 
writing by waterproofing manufacturer. 

2. Verify that substrate is visibly dry and within the moisture limits recommended in writing 
by manufacturer. Test for capillary moisture by plastic sheet method according to 
ASTM D 4263. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean, prepare, and treat substrates according to manufacturer's written instructions. Provide 
clean, dust-free, and dry substrates for waterproofing application. 

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray 
affecting other construction. 

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other 
penetrating contaminants or film-forming coatings from concrete. 
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D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, 
holes, and other voids. 

E. Prepare, fill, prime, and treat joints and cracks in substrates. Remove dust and dirt from joints 
and cracks according to ASTM D 4258. 

1. Install sheet strips of width according to manufacturer's written instructions and center 
over treated construction and contraction joints and cracks exceeding a width of 1/16-
inch. 

F. Corners: Prepare, prime, and treat inside and outside corners according to ASTM D 6135. 

1. Install membrane strips centered over vertical inside corners. Install ¾-inch fillets of liquid 
membrane on horizontal inside corners and as follows: 

a. At footing-to-wall intersections, extend liquid membrane in each direction from 
corner or install membrane strip centered over corner. 

G. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations 
through waterproofing and at drains and protrusions according to ASTM D 6135. 

3.3 MODIFIED BITUMINOUS SHEET-WATERPROOFING APPLICATION 

A. Install modified bituminous sheets according to waterproofing manufacturer's written 
instructions and recommendations in ASTM D 6135. 

B. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that will be 
covered by sheet waterproofing in same day. Reprime areas exposed for more than 24 hours. 

C. Apply and firmly adhere sheets over area to receive waterproofing. Accurately align sheets and 
maintain uniform 2½-inch-minimum lap widths and end laps. Overlap and seal seams, and 
stagger end laps to ensure watertight installation. 

1. When ambient and substrate temperatures range between 25 and 40 degrees F (minus 4 
and plus 5 degrees C), install self-adhering, modified bituminous sheets produced for 
low-temperature application. Do not use low-temperature sheets if ambient or substrate 
temperature is higher than 60 degrees F (16 degrees C). 

D. Apply continuous sheets over already-installed sheet strips, bridging substrate cracks, 
construction, and contraction joints. 

E. Seal edges of sheet-waterproofing terminations with mastic. 

F. Install sheet-waterproofing and auxiliary materials to tie into adjacent waterproofing. 

G. Repair tears, voids, and lapped seams in waterproofing not complying with requirements. Slit 
and flatten fishmouths and blisters. Patch with sheet waterproofing extending 6 inches beyond 
repaired areas in all directions. 

3.4 FIELD QUALITY CONTROL 

A. Engage a site representative qualified by waterproofing membrane manufacturer to inspect 
substrate conditions, surface preparation, membrane application, flashings, protection, and 
drainage components; and to furnish daily reports to Architect. 
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B. Prepare test and inspection reports. 

3.5 PROTECTION, REPAIR, AND CLEANING 

A. Do not permit foot or vehicular traffic on unprotected membrane. 

B. Protect waterproofing from damage and wear during remainder of construction period. 

C. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair 
substrates, reapply waterproofing, and repair sheet flashings. 

D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 071326 
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SECTION 072500 - WEATHER BARRIERS 

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. Building wrap. 
2. Flexible flashing. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. For building wrap, include data on air and water-vapor permeance based on testing 
according to referenced standards. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports:  For water-resistive barrier and flexible flashing, from ICC-ES. 

PART 2 - PRODUCTS 

2.1 WATER-RESISTIVE BARRIER 

A. Building Wrap:  ASTM E 1677, Type I air barrier; with flame-spread and smoke-developed 
indexes of less than 25 and 450, respectively, when tested according to ASTM E 84; UV 
stabilized; and acceptable to authorities having jurisdiction. 

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. Dow Chemical Company (The); Styrofoam Weathermate Plus Brand 
Housewrap 

b. DuPont (E. I. du Pont de Nemours and Company); Tyvek CommercialWrap 
c. Raven Industries Inc.; Fortress Pro Weather Protective Barrier 
d. VaproShield LLC; RevealShield SA 
e. Substitutions: Under provisions of Section 012500 “Substitution Procedures”. 

2. Water-Vapor Permeance:  Not less than 28 perms per ASTM E 96, Desiccant Method 
(Procedure A). 

3. Air Permeance:  Not more than 0.004 cfm/sq. ft. at 0.3-inch wg when tested according to 
ASTM E 2178. 

4. Allowable UV Exposure Time:  Not less than 3 months. 
5. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly. 
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B. Building-Wrap Tape:  Pressure-sensitive plastic tape recommended by building-wrap 
manufacturer for sealing joints and penetrations in building wrap. 

2.2 FLEXIBLE FLASHING 

A. Butyl Rubber Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl 
rubber compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded 
polyolefin to produce an overall thickness of not less than 64 mil. 

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. DuPont (E. I. du Pont de Nemours and Company); Flexwrap NF 
b. Raven Industries Inc. 
c. Substitutions: Under provisions of Section 012500 “Substitution Procedures”. 

2.3 MISCELLANEOUS MATERIALS 

A. Fasteners:  1-5/8-inch rust-resistant screw with 2-inch diameter plastic cap or manufacturer 
approved 1¼ or 2-inch metal gasketed washer. 

B. Sealants:  As specified in Section 079200 “Joint Sealants”. 

C. Adhesives:  Provide adhesive recommended by weather barrier manufacturer. 

D. Primers:  Provide flashing manufacturer recommended primer to assist in adhesion between 
substrate and flashing. 

PART 3 - EXECUTION 

3.1 WATER-RESISTIVE BARRIER INSTALLATION 

A. Cover exposed exterior surface of sheathing with water-resistive barrier securely fastened to 
framing immediately after sheathing is installed. 

B. Cover sheathing with water-resistive barrier as follows: 

1. Cut back barrier ½-inch on each side of the break in supporting members at expansion- 
or control-joint locations. 

2. Apply barrier to cover vertical flashing with a minimum 4-inch overlap unless otherwise 
indicated. 

C. Building Wrap:  Comply with manufacturer's written instructions. 

1. Seal seams, edges, fasteners, and penetrations with tape. 
2. Extend into jambs of openings and seal corners with tape. 

3.2 FLEXIBLE FLASHING INSTALLATION 

A. Apply flexible flashing where indicated to comply with manufacturer's written instructions. 

1. Prime substrates as recommended by flashing manufacturer. 
2. Lap seams and junctures with other materials at least 4 inches except that at flashing 

flanges of other construction, laps need not exceed flange width. 
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3. Lap flashing over water-resistive barrier at bottom and sides of openings. 
4. Lap water-resistive barrier over flashing at heads of openings. 
5. After flashing has been applied, roll surfaces with a hard rubber or metal roller to ensure 

that flashing is completely adhered to substrates. 

END OF SECTION 072500 





 
 ASPHALT SHINGLES 

 Ballantine Park Pool Improvements – Southbury 
073113-1 

SECTION 073113 - ASPHALT SHINGLES 

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. Asphalt shingles. 
2. Underlayment. 
3. Roof vents. 
4. Metal flashing and trim. 

B. Related Sections: 

1. Section 061000 "Rough Carpentry" for wood blocking. 
2. Section 061600 "Sheathing" for roof sheathing. 
3. Section 076200 "Sheet Metal Flashing and Trim" for metal flashings. 

1.3 DEFINITION 

A. Roofing Terminology: See ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and 
Waterproofing Manual" for definitions of terms related to roofing work in this Section. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Samples: For each exposed product and for each color and texture specified. 

1. Asphalt Shingles: Full size. 
2. Ridge and Hip Cap Shingles: Full size. 
3. Roof Vent: 12-inch-long Sample. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Product Test Reports: For each type of asphalt shingle and underlayment product indicated, for 
tests performed by manufacturer and witnessed by a qualified testing agency. 

C. Evaluation Reports: For synthetic underlayment, from ICC-ES or other testing and inspecting 
agency acceptable to authorities having jurisdiction, indicating that product is suitable for 
intended use under applicable building codes. 
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D. Sample Warranty: For manufacturer's warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For asphalt shingle to include in maintenance manuals. 

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. 

1. Asphalt Shingles: 100 sq. ft of each type, in unbroken bundles. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Store roofing materials in a dry, well-ventilated location protected from weather, sunlight, and 
moisture according to manufacturer's written instructions. 

B. Store underlayment rolls on end on pallets or other raised surfaces. Do not double stack rolls. 

C. Protect unused roofing materials from weather, sunlight, and moisture when left overnight or 
when roofing work is not in progress. 

D. Handle, store, and place roofing materials in a manner to prevent damage to roof deck or 
structural supporting members. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations: Install self-adhering sheet underlayment within the range of ambient 
and substrate temperatures recommended by manufacturer. 

1.12 WARRANTY 

A. Manufacturer’s Warranty: Manufacturer agrees to repair or replace components of roof system 
that fail within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Manufacturing defects. 
b. Structural failures including failure of asphalt shingles to self-seal after a 

reasonable time. 

2. Warranty includes asphalt shingles, underlayment, fasteners, roofing accessories, metal 
flashings, and other components of roofing system for an edge-to-edge warranty. 

3. Material Warranty Period: Minimum forty (40) years from date of Substantial Completion. 
4. Workmanship Warranty Period: Twenty (20) years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Exterior Fire-Test Exposure: Provide asphalt shingles and related roofing materials identical to 
those of assemblies tested for Class A fire resistance according to ASTM E 108 or UL 790 by 
Underwriters Laboratories or another testing and inspecting agency acceptable to authorities 
having jurisdiction. Identify products with appropriate markings of applicable testing agency. 

2.2 GLASS-FIBER-REINFORCED ASPHALT SHINGLES 

A. Multi-Tab-Strip Asphalt Shingles: ASTM D 3462, “Architectural Style”, UL Rating of A and Wind 
Resistance Label; glass-fiber reinforced, mineral-granule surfaced, and self-sealing. 

1. 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: 

a. CertainTeed Corporation; Landmark Premium 
b. GAF Materials Corporation; Timberline Ultra HD 
c. Owens Corning; Duration Premium 
d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2. Color and Blends: As selected by Architect and Owner from manufacturer's entire range, 
to match existing adjacent building. 

B. Hip and Ridge Shingles: Manufacturer's standard units to match asphalt shingles. 

2.3 UNDERLAYMENT MATERIALS 

A. Self-Adhering Sheet Underlayment, Polyethylene Faced (Ice & Water Shield):  ASTM D 1970, 
minimum of 40-mil-thick, slip-resisting, polyethylene-film-reinforced top surface laminated to 
SBS-modified asphalt adhesive, with release paper backing; cold applied. 

1. 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: 

a. GCP Applied Technologies, Inc. 
b. Johns Manville, a Berkshire Hathaway company 
c. Owens Corning 
d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2.4 ROOF VENTS 

A. Rigid Ridge Vent: Manufacturer's standard, rigid section high-density polypropylene or other 
UV-stabilized plastic ridge vent for use under ridge shingles. 

1. 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: 

a. Air Vent, Inc.; a Gibraltar Industries company 
b. Cor-A-Vent, Inc. 
c. GAF Materials Corporation 

http://www.specagent.com/LookUp/?uid=123456821082&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799877&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799878&mf=04&src=wd
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d. Owens Corning 
e. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2.5 ACCESSORIES 

A. Asphalt Roofing Cement: ASTM D 4586, Type II, asbestos free. 

B. Roofing Nails: ASTM F 1667; aluminum, stainless-steel, copper, or hot-dip galvanized-steel wire 
shingle nails, minimum 0.120-inch-diameter, barbed shank, sharp-pointed, with a minimum 3/8-
inch-diameter flat head and of sufficient length to penetrate ¾-inch into solid wood decking or 
extend at least 1/8-inch through plywood sheathing. 

1. Where nails are in contact with metal flashing, use nails made from same metal as 
flashing. 

2.6 METAL FLASHING AND TRIM 

A. General: Comply with requirements in Section 076200 "Sheet Metal Flashing and Trim." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

1. Examine roof sheathing to verify that sheathing joints are supported by framing and 
blocking or metal clips and that installation is within flatness tolerances. 

2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and completely 
anchored; and that provision has been made for flashings and penetrations through 
asphalt shingles. 

B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the 
Work. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 UNDERLAYMENT INSTALLATION 

A. General: Comply with underlayment manufacturer's written installation instructions applicable to 
products and applications indicated unless more stringent requirements apply. 

B. Self-Adhering Sheet Underlayment: Install, wrinkle free, on roof deck. Comply with low-
temperature installation restrictions of underlayment manufacturer if applicable. Install lapped in 
direction that sheds water. Lap sides not less than 3½ inches. Lap ends not less than 6 inches 
staggered 24 inches between courses. Roll laps with roller. Cover underlayment within seven 
(7) days. 

3.3 METAL FLASHING INSTALLATION 

A. General: Install metal flashings and other sheet metal to comply with requirements in 
Section 076200 "Sheet Metal Flashing and Trim." 
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3.4 ASPHALT SHINGLE INSTALLATION 

A. General: Install asphalt shingles according to manufacturer's written instructions and asphalt 
shingle recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual." 

B. Install starter strip along lowest roof edge, consisting of an asphalt shingle strip with tabs 
removed with self-sealing strip face up at roof edge. 

1. Extend asphalt shingles ½-inch over fasciae at eaves and rakes. 
2. Install starter strip along rake edge. 

C. Install first and remaining courses of asphalt shingles stair-stepping diagonally across roof deck 
with manufacturer's recommended offset pattern at succeeding courses, maintaining uniform 
exposure. 

D. Fasten asphalt shingle strips with a minimum of four (4) roofing nails located according to 
manufacturer's written instructions. 

1. Where roof slope is less than 4:12, seal asphalt shingles with asphalt roofing cement 
spots. 

F. Open Valleys: Cut and fit asphalt shingles at open valleys, trimming upper concealed corners of 
shingle strips. Maintain uniform width of exposed open valley from highest to lowest point. 

1. Set valley edge of asphalt shingles in a 3-inch-wide bed of asphalt roofing cement. 
2. Do not nail asphalt shingles to metal open-valley flashings. 

G. Ridge Vents: Install continuous ridge vents over asphalt shingles according to manufacturer's 
written instructions. Fasten with roofing nails of sufficient length to penetrate sheathing. 

H. Hip and Ridge Shingles: Maintain same exposure of cap shingles as roofing shingle exposure. 
Lap cap shingles at ridges to shed water away from direction of prevailing winds. Fasten with 
roofing nails of sufficient length to penetrate sheathing. 

1. Fasten ridge cap asphalt shingles to cover ridge vent without obstructing airflow. 

END OF SECTION 073113 
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SECTION 074646 - FIBER CEMENT SIDING 

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 fiber cement siding. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood furring, grounds, nailers, and blocking. 
2. Section 062013 "Exterior Finish Carpentry" for exterior cellular PVC trim. 
3. Section 072500 "Weather Barriers" for weather-resistive barriers. 

1.3 COORDINATION 

A. Coordinate siding installation with flashings and other adjoining construction to ensure proper 
sequencing. 

1.4 PRE-INSTALLATION MEETINGS 

A. Pre-installation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes. 

B. Samples: For each type, color, texture, and pattern required. 

1. 12-inch-long-by-actual-width Sample of siding. 
2. 12-inch-long-by-actual-width Samples of trim and accessories. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of fiber-cement siding. 

B. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing 
agency, for fiber-cement siding. 

C. Research/Evaluation Reports: For each type of fiber-cement siding required, from ICC-ES. 

D. Sample Warranty: For special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of product, including related accessories, to include in 
maintenance manuals. 
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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. 

1. Furnish full lengths of fiber-cement siding including related accessories, in a quantity equal 
to two percent (2%) of amount installed. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with labels intact until time of use. 

B. Store materials on elevated platforms, under cover, and in a dry location. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace products that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including cracking and deforming. 
b. Deterioration of materials beyond normal weathering. 

2. Warranty Period: Thirty (30) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain products, including related accessories, from single source from single 
manufacturer. 

2.2 FIBER-CEMENT SIDING 

A. General: ASTM C 1186, Type A, Grade II, fiber-cement board, noncombustible when tested 
according to ASTM E 136; with a flame-spread index of 25 or less when tested according to 
ASTM E 84. 

1. Basis-of-Design: 

a. James Hardie Building Products; HardiePlank Select Cedarmill  

2. Manufacturers: 

a. Allura USA 
b. Certainteed Corporation 
c. Maxitile 
d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

B. Labeling: Provide fiber-cement siding that is tested and labeled according to ASTM C 1186 by a 
qualified testing agency acceptable to authorities having jurisdiction. 

C. Nominal Thickness: Not less than ¼-inch. 
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D. Horizontal Pattern:  Boards 6¼ to 6½ inches (5-inch exposure)  in plain style, to match existing 
adjacent building. 

1. Texture: Wood grain. 

E. Color: Factory-finished, as selected by Architect and Owner from manufacturer’s entire range, to 
match existing adjacent building. 

2.3 ACCESSORIES 

A. Siding Accessories, General: Provide starter strips, edge trim, outside and inside corner caps, and 
other items as recommended by siding manufacturer for building configuration. 

1. Provide accessories matching color and texture of adjacent siding unless otherwise 
indicated. 

B. Flashing: Provide aluminum flashing complying with Section 076200 "Sheet Metal Flashing and 
Trim" at window and door heads and where indicated. 

C. Fasteners: 

1. For fastening to wood, use ribbed bugle-head screws of sufficient length to penetrate a 
minimum of 1-inch into substrate. 

2. For fastening fiber cement, use stainless-steel fasteners. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and other 
conditions affecting performance of fiber-cement siding and related accessories. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 

3.3 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions applicable to products and 
applications indicated unless more stringent requirements apply. 

1. Do not install damaged components. 
2. Install fasteners no more than 16 inches o.c. 
3. Provide minimum 6-inch clearance between panel system and finished grade. 

B. Cut panels to fit around penetrations with maximum ¼-inch gaps. Smooth and seal cut edges. 

C. Place fasteners exposed, minimum 3/8-inch from panel edges and 2 inches from top and bottom 
edges at panel corners, in orderly fastening pattern. 

D. Install joint sealants as specified in Section 079200 "Joint Sealants" and to produce a weathertight 
installation. 
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3.4 ADJUSTING AND CLEANING 

A. Remove damaged, improperly installed, or otherwise defective materials and replace with new 
materials complying with specified requirements. 

B. Clean finished surfaces according to manufacturer's written instructions and maintain in a clean 
condition during construction. 

END OF SECTION 074646 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

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. Formed roof-drainage sheet metal fabrications. 
2. Formed steep-slope roof sheet metal fabrications. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood nailers, curbs, and blocking. 
2. Section 077200 "Roof Accessories" for equipment supports, roof hatches, vents, and 

other manufactured roof accessory units. 

1.3 COORDINATION 

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of 
penetrations to be flashed, and joints and seams in adjacent materials. 

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, 
joints, and seams to provide leak-proof, secure, and noncorrosive installation. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for each manufactured product and accessory. 

B. Shop Drawings:  For sheet metal flashing and trim. 

1. Include plans, elevations, sections, and attachment details. 
2. Detail fabrication and installation layouts, expansion-joint locations, and keyed details.  

Distinguish between shop- and field-assembled work. 
3. Include identification of material, thickness, weight, and finish for each item and location 

in Project. 
4. Include details for forming, including profiles, shapes, seams, and dimensions. 
5. Include details for joining, supporting, and securing, including layout and spacing of 

fasteners, cleats, clips, and other attachments.  Include pattern of seams. 
6. Include details of termination points and assemblies. 
7. Include details of roof-penetration flashing. 
8. Include details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and 

counterflashings as applicable. 
9. Include details of special conditions. 
10. Include details of connections to adjoining work. 
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11. Detail formed flashing and trim at scale of not less than 3 inches per 12 inches (1:5). 

C. Samples: For each type of sheet metal and accessory indicated with factory-applied finishes. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For fabricator. 

B. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

C. Sample Warranty:  For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in 
maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Employs skilled workers who custom fabricate sheet metal flashing 
and trim similar to that required for this Project and whose products have a record of successful 
in-service performance. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials that might 
cause staining, denting, or other surface damage.  Store sheet metal flashing and trim materials 
away from uncured concrete and masonry. 

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight 
and high humidity, except to extent necessary for period of sheet metal flashing and trim 
installation. 

1.9 WARRANTY 

A. Special Warranty on Finishes:  Manufacturer agrees to repair finish or replace sheet metal 
flashing and trim that shows evidence of deterioration of factory-applied finishes within specified 
warranty period. 

1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  Twenty (20) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Sheet metal flashing and trim assemblies, including cleats, anchors, and fasteners, are to 
withstand wind loads, structural movement, thermally induced movement, and exposure to 
weather without failure due to defective manufacture, fabrication, installation, or other defects in 
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construction.  Completed sheet metal flashing and trim are to not rattle, leak, or loosen, and are 
to remain watertight. 

B. Sheet Metal Standard for Flashing and Trim:  Comply with NRCA's "The NRCA Roofing 
Manual: Architectural Metal Flashing, Condensation and Air Leakage Control, and Reroofing" 
and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles 
shown unless more stringent requirements are indicated. 

C. Wind Design Standard: Manufacture and install copings and roof edge flashings tested 
according to Chapter 16 of the International Building Code and capable of resisting the following 
design pressure: 

1. Design Pressure: As indicated on Drawings and per Building Code, whichever is most 
stringent. 

D. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects.  Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces. 

2.2 SHEET METALS 

A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying 
strippable, temporary protective film before shipping. 

B. Aluminum Sheet: ASTM B 209, alloy as standard with manufacturer for finish required, with 
temper as required to suit forming operations and performance required; with smooth, flat 
surface. 

1. Exposed Coil-Coated Finish: 

a. Two-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not less 
than seventy percent (70%) PVDF resin by weight in color coat.  Prepare, pretreat, 
and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

2. Color: As selected by Architect and Owner from manufacturer's entire range, to match 
existing adjacent building. 

2.3 UNDERLAYMENT MATERIALS 

A. Felt:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt; non-perforated. 

B. Slip Sheet:  Rosin-sized building paper, 3 lb./100 sq. ft. minimum. 

2.4 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other 
miscellaneous items as required for complete sheet metal flashing and trim installation and as 
recommended by manufacturer of primary sheet metal unless otherwise indicated. 
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B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads and recommended by 
manufacturer of primary sheet metal. 

1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or 
factory-applied coating. Provide metal-backed EPDM or PVC sealing washers 
under heads of exposed fasteners bearing on weather side of metal. 

b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal 
being fastened. 

c. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching 
internal gutter width. 

2. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless-steel. 

C. Sealant Tape: Pressure-sensitive, one hundred percent (100%) solids, polyisobutylene 
compound sealant tape with release-paper backing.  Provide permanently elastic, non-sag, 
nontoxic, non-staining tape ½-inch-wide and 1/8-inch-thick. 

D. Elastomeric Sealant: ASTM C 920, elastomeric polysulfide polymer sealant; of type, grade, 
class, and use classifications required to seal joints in sheet metal flashing and trim and remain 
watertight. 

E. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 
movement. 

F. Bituminous Coating:  Cold-applied asphalt emulsion according to ASTM D 1187. 

G. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application. 

2.5 FABRICATION, GENERAL 

A. General:  Custom fabricate sheet metal flashing and trim to comply with details shown and 
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, 
metal thickness, and other characteristics of item required.  Fabricate sheet metal flashing and 
trim in shop to greatest extent possible. 

1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 
performance requirements, but not less than that specified for each application and 
metal. 

2. Obtain field measurements for accurate fit before shop fabrication. 
3. Form sheet metal flashing and trim to fit substrates without excessive oil canning, 

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded 
back to form hems. 

4. Conceal fasteners and expansion provisions where possible.  Do not use exposed 
fasteners on faces exposed to view. 

B. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to 
a tolerance of ¼-inch in 20 feet on slope and location lines indicated on Drawings and within 
1/8-inch offset of adjoining faces and of alignment of matching profiles. 

C. Expansion Provisions:  Form metal for thermal expansion of exposed flashing and trim. 
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1. Form expansion joints of intermeshing hooked flanges, not less than 1-inch-deep, filled 
with butyl sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

D. Sealant Joints:  Where movable, non-expansion-type joints are required, form metal to provide 
for proper installation of elastomeric sealant according to cited sheet metal standard. 

E. Fabricate cleats and attachment devices from same material as accessory being anchored or 
from compatible, noncorrosive metal. 

F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal 
standard for application, but not less than thickness of metal being secured. 

G. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with 
elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use. 

H. Do not use graphite pencils to mark metal surfaces. 

2.6 ROOF-DRAINAGE SHEET METAL FABRICATIONS 

A. Hanging Gutters: Fabricate to cross section required, complete with end pieces, outlet tubes, 
and other accessories as required. Fabricate in minimum 96-inch-long sections. Furnish flat-
stock gutter brackets and twisted gutter spacers and straps fabricated from same metal as 
gutters, of size recommended by cited sheet metal standard but with thickness not less than 
twice the gutter thickness. Fabricate expansion joints, expansion-joint covers, and gutter 
accessories from same metal as gutters. 

1. Gutter Profile: As indicated on Drawings, but to match existing adjacent building. 
2. Expansion Joints: Lap type. 
3. Fabricate from the following materials: 

a. Aluminum: 0.050-inch-thick. 

B. Downspouts: Fabricate downspouts in profile and dimensions to match existing adjacent 
building, complete with mitered elbows. Furnish with metal hangers from same material as 
downspouts and anchors. Shop fabricate elbows. 

1. Fabricate from the following materials: 

a. Aluminum: 0.040-inch-thick. 

C. Gutter Diverter: Fabricate to dimensions and shape required and from the following materials: 

1. Aluminum: 0.050-inch thick. 

2.7 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Valley Flashing: Fabricate from the following materials: 

1. Aluminum: 0.032-inch-thick. 

B. Drip Edges: Fabricate from the following materials: 

1. Aluminum: 0.032-inch-thick. 
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C. Eave, Rake, Ridge, and Hip Flashing: Fabricate from the following materials: 

1. Aluminum: 0.032-inch-thick. 

D. Roof-Penetration Flashing: Fabricate from the following materials: 

1. Aluminum: 0.032-inch-thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, substrate, and other conditions affecting performance of 
the Work. 

1. Verify compliance with requirements for installation tolerances of substrates. 
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 

anchored. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 UNDERLAYMENT INSTALLATION 

A. Felt Underlayment:  Install felt underlayment, wrinkle free, using adhesive to minimize use of 
mechanical fasteners under sheet metal flashing and trim.  Apply in shingle fashion to shed 
water, with lapped joints of not less than 2 inches. 

B. Apply slip sheet, wrinkle free, directly on substrate before installing sheet metal flashing and 
trim. 

3.3 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in 
place, with provisions for thermal and structural movement.  Use fasteners, protective coatings, 
separators, sealants, and other miscellaneous items as required to complete sheet metal 
flashing and trim system. 

1. Install sheet metal flashing and trim true to line, levels, and slopes.  Provide uniform, neat 
seams with minimum exposure of solder, welds, and sealant. 

2. Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance.  Verify shapes and dimensions of surfaces to be covered before fabricating 
sheet metal. 

3. Space cleats not more than 12 inches apart.  Attach each cleat with at least two (2) 
fasteners.  Bend tabs over fasteners. 

4. Install exposed sheet metal flashing and trim with limited oil canning, and free of buckling 
and tool marks. 

5. Torch cutting of sheet metal flashing and trim is not permitted. 
6. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection:  Where dissimilar metals contact each other, or where metal contacts 
pressure-treated wood or other corrosive substrates, protect against galvanic action or 
corrosion by painting contact surfaces with bituminous coating or by other permanent 
separation as recommended by sheet metal manufacturer or cited sheet metal standard. 
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1. Coat concealed side of sheet metal flashing and trim with bituminous coating where 
flashing and trim contact wood, ferrous metal, or cementitious construction. 

2. Underlayment:  Where installing sheet metal flashing and trim directly on cementitious or 
wood substrates, install underlayment and cover with slip sheet. 

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at maximum of 10 feet with no joints within 24 inches of corner or intersection. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1-inch-deep, filled 
with sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

D. Fasteners:  Use fastener sizes that penetrate wood blocking or sheathing not less than 1¼ 
inches for nails and not less than ¾ inch for wood screws. 

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation. 

F. Seal joints as required for watertight construction. 

1. Use sealant-filled joints unless otherwise indicated.  Embed hooked flanges of joint 
members not less than 1-inch into sealant.  Form joints to completely conceal sealant.  
When ambient temperature at time of installation is between 40 and 70 deg F (4 and 21 
deg C), set joint members for fifty percent (50%) movement each way.  Adjust setting 
proportionately for installation at higher ambient temperatures.  Do not install sealant-type 
joints at temperatures below 40 deg F (4 deg C). 

2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint 
Sealants." 

3.4 ROOF-DRAINAGE SYSTEM INSTALLATION 

A. General: Install sheet metal roof-drainage items to produce complete roof-drainage system 
according to cited sheet metal standard unless otherwise indicated. Coordinate installation of 
roof perimeter flashing with installation of roof-drainage system. 

B. Hanging Gutters: Join sections with soldered joints. Provide for thermal expansion. Attach 
gutters at eave or fascia to firmly anchor them in position. Provide end closures and seal 
watertight with sealant. Slope to downspouts. 

1. Fasten gutter spacers to front and back of gutter. 
2. Anchor and loosely lock back edge of gutter to continuous eave or apron flashing. 
3. Anchor gutter with gutter brackets spaced not more than 24 inches apart to roof deck, 

unless otherwise indicated, and loosely lock to front gutter bead. 
4. Install gutter with expansion joints at locations not exceeding 50 feet apart. Install 

expansion-joint caps. 
5. Install gutter diverters on gutter edges at all roof valleys, minimum 8 inches tall with two 

(2) 14-inch-long legs. Increase height and leg length by 2 inches for valleys longer than 
20 feet. 

C. Downspouts: Join sections with 1½ inch telescoping joints. 

1. Provide hangers with fasteners designed to hold downspouts securely to walls. Locate 
hangers at existing locations minimum, but at top and bottom and at approximately 60 
inches o.c. 
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2. Provide elbows at base of exposed downspout onto concrete splash blocks to direct 
water away from building. 

3.5 ROOF FLASHING INSTALLATION 

A. General:  Install sheet metal flashing and trim to comply with performance requirements and 
cited sheet metal standard.  Provide concealed fasteners where possible, and set units true to 
line, levels, and slopes.  Install work with laps, joints, and seams that are permanently watertight 
and weather resistant. 

B. Fasciae and Other Exposed Flashings:  Anchor to resist uplift and outward forces according to 
recommendations in cited sheet metal standard unless otherwise indicated.  Interlock bottom 
edge of roof edge flashing with continuous cleat anchored to substrate at staggered 3-inch 
centers. 

C. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top 
edge flared for elastomeric sealant, extending minimum of 4 inches over base flashing. Install 
stainless-steel draw band and tighten. 

D. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation of 
roofing and other items penetrating roof. Seal with elastomeric sealant and clamp flashing to 
pipes that penetrate roof. 

3.6 ERECTION TOLERANCES 

A. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed tolerance 
of ¼-inch in 20 feet on slope and location lines indicated on Drawings and within 1/8-inch offset 
of adjoining faces and of alignment of matching profiles. 

3.7 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean off excess sealants. 

C. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 
are installed unless otherwise indicated in manufacturer's written installation instructions.  On 
completion of sheet metal flashing and trim installation, remove unused materials and clean 
finished surfaces as recommended by sheet metal flashing and trim manufacturer.  Maintain 
sheet metal flashing and trim in clean condition during construction. 

D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated 
beyond successful repair by finish touchup or similar minor repair procedures. 

END OF SECTION 076200 
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SECTION 077200 - ROOF ACCESSORIES 

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. Preformed flashing sleeves. 

B. Related Sections: 

1. Section 076200 "Sheet Metal Flashing and Trim" for shop- and field-formed metal 
flashing, roof-drainage systems, roof expansion-joint covers, and miscellaneous sheet 
metal trim and accessories. 

1.3 COORDINATION 

A. Coordinate layout and installation of roof accessories with roofing membrane and base flashing 
and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and 
noncorrosive installation. 

B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be 
supported. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of roof accessory. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

B. Shop Drawings: For roof accessories. 

1. Include plans, elevations, keyed details, and attachments to other work. Indicate 
dimensions, loadings, and special conditions. Distinguish between plant- and field-
assembled work. 

C. Samples: For each exposed product and for each color and texture specified, prepared on 
Samples of size to adequately show color. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Roof plans, drawn to scale, and coordinating penetrations and roof-
mounted items. Show the following: 

1. Size and location of roof accessories specified in this Section. 
2. Method of attaching roof accessories to roof or building structure. 
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3. Other roof-mounted items including mechanical and electrical equipment, ductwork, 
piping, and conduit. 

4. Required clearances. 

B. Sample Warranties: For manufacturer’s special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For roof accessories to include in operation and maintenance 
manuals. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Roof accessories shall withstand exposure to weather and resist 
thermally induced movement without failure, rattling, leaking, or fastener disengagement due to 
defective manufacture, fabrication, installation, or other defects in construction. 

2.2 PREFORMED FLASHING SLEEVES 

A. Exhaust Vent Flashing: Double-walled metal flashing sleeve or boot, insulation filled, with 
integral deck flange, 12 inches high, with removable metal hood and slotted metal collar. 

1. 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: 

a. Custom Solution Roof and Metal Products 
b. Thaler Metal USA Inc. 
c. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2. Metal: Aluminum sheet, 0.063-inch-thick. 
3. Diameter: As required. 
4. Finish: Manufacturer's standard. 

B. Vent Stack Flashing: Metal flashing sleeve, uninsulated, with integral deck flange. 

1. 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: 

a. Custom Solution Roof and Metal Products 
b. Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc. 
c. Thaler Metal USA Inc. 
d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2. Metal: Aluminum sheet, 0.063-inch-thick. 
3. Height: 19 inches. 
4. Diameter: As required. 
5. Finish: Manufacturer's standard. 
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2.3 METAL MATERIALS 

A. Aluminum Sheet: ASTM B 209, manufacturer's standard alloy for finish required, with temper to 
suit forming operations and performance required. 

1. Mill Finish: As manufactured. 

2.4 MISCELLANEOUS MATERIALS 

A. General: Provide materials and types of fasteners, protective coatings, sealants, and other 
miscellaneous items required by manufacturer for a complete installation. 

B. Wood Nailers: Softwood lumber, pressure treated with waterborne preservatives for 
aboveground use, acceptable to authorities having jurisdiction, containing no arsenic or 
chromium, and complying with AWPA C2; not less than 1½ inches thick. 

C. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187. 

D. Underlayment: 

1. Felt: ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, non-perforated. 
2. Polyethylene Sheet: 6-mil-thick polyethylene sheet complying with ASTM D 4397. 
3. Slip Sheet: Building paper, 3-lb/100 sq. ft. minimum, rosin sized. 

E. Fasteners: Roof accessory manufacturer's recommended fasteners suitable for application and 
metals being fastened. Match finish of exposed fasteners with finish of material being fastened. 
Provide non-removable fastener heads to exterior exposed fasteners. Furnish the following 
unless otherwise indicated: 

1. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless-steel. 

F. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or 
silicone or a flat design of foam rubber, sponge neoprene, or cork. 

G. Elastomeric Sealant: ASTM C 920, elastomeric polymer sealant as recommended by roof 
accessory manufacturer for installation indicated; low modulus; of type, grade, class, and use 
classifications required to seal joints and remain watertight. 

H. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for expansion joints with limited movement. 

I. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application. 

J. Concrete Splash Blocks: 2-foot-long x 1-foot-wide flared concrete splash block pitched to drain 
away from the building, with side walls and textured finish. 

2.5 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 
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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. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored. 

C. Verify dimensions of roof openings for roof accessories. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Install roof accessories according to manufacturer's written instructions. 

1. Install roof accessories level, plumb, true to line and elevation, and without warping, jogs 
in alignment, excessive oil canning, buckling, or tool marks. 

2. Anchor roof accessories securely in place so they are capable of resisting indicated 
loads. 

3. Use fasteners, separators, sealants, and other miscellaneous items as required to 
complete installation of roof accessories and fit them to substrates. 

4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or 
loosening of fasteners and seals. 

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 
contact with each other or with corrosive substrates by painting contact surfaces with 
bituminous coating or by other permanent separation as recommended by manufacturer. 

1. Coat concealed side of uncoated aluminum roof accessories with bituminous coating 
where in contact with wood, ferrous metal, or cementitious construction. 

2. Underlayment: Where installing roof accessories directly on cementitious or wood 
substrates, install a course of felt underlayment and cover with a slip sheet, or install a 
course of polyethylene sheet. 

3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of 
roof accessories for waterproof performance. 

C. Preformed Flashing-Sleeve Installation: Secure flashing sleeve to roof membrane according to 
flashing-sleeve manufacturer's written instructions. 

D. Seal joints with elastomeric or butyl sealant as required by roof accessory manufacturer. 

3.3 REPAIR AND CLEANING 

A. Clean exposed surfaces according to manufacturer's written instructions. 

B. Clean off excess sealants. 

C. Replace roof accessories that have been damaged or that cannot be successfully repaired by 
finish touchup or similar minor repair procedures. 

END OF SECTION 077200 
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SECTION 079200 - JOINT SEALANTS 

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. Silicone joint sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product indicated. 

B. Samples: Manufacturer's color charts consisting of strips of cured sealants showing the full 
range of colors available for each product exposed to view. 

C. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Product Certificates: For each kind of joint sealant and accessory, from manufacturer. 

C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 
testing agency, indicating that sealants comply with requirements. 

D. Warranties: Sample of special warranties. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 

B. Source Limitations: Obtain each kind of joint sealant from single source from single 
manufacturer. 

C. Product Testing: Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications: An independent testing agency qualified according to 
ASTM C 1021 to conduct the testing indicated. 
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1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.7 WARRANTY 

A. Special Installer's Warranty: Manufacturer's standard form in which Installer agrees to repair or 
replace joint sealants that do not comply with performance and other requirements specified in 
this Section within specified warranty period. 

1. Warranty Period: Two (2) years from date of Substantial Completion. 

B. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following: 

1. Movement of the structure caused by structural settlement or errors attributable to design 
or construction resulting in stresses on the sealant exceeding sealant manufacturer's 
written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from natural causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. VOC Content of Interior Sealants: Sealants and sealant primers used inside the 
weatherproofing system shall comply with the following: 

1. Architectural sealants shall have a VOC content of 250 g/L or less. 

C. Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied joint sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 

D. Stain-Test-Response Characteristics: Where sealants are specified to be non-staining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have 
not stained porous joint substrates indicated for Project. 

E. Colors of Exposed Joint Sealants: As selected by Architect and Owner from manufacturer's 
entire range, to match adjacent where required. 
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2.2 SILICONE JOINT SEALANTS 

A. Silicone, Non-Staining: Non-Staining, single-component, non-sag, plus fifty percent (+50%) and 
minus fifty percent (-50%) movement capability, non-traffic-use, neutral-curing silicone joint 
sealant; ASTM C 920, Type S, Grade NS, Class 50, Use NT. 

1. Products: 

a. Dow Corning Corporation 
b. Master Bond, Inc. 
c. Pecora Corporation 
d. Tremco Incorporated 
e. Substitutions: Under provisions of Section 012500 “Substitution Procedures”. 

B. Mildew-Resistant, Single-Component, Non-sag, Neutral-Curing Silicone Joint Sealant: 
ASTM C 920, Type S, Grade NS, Class 25, for Use NT. 

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. Pecora Corporation; 898 
b. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2.3 JOINT SEALANT BACKING 

A. General: Provide sealant backings of material that are non-staining; are compatible with joint 
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 
by sealant manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C 1330, Type B (bi-cellular material with a surface skin), 
and of size and density to control sealant depth and otherwise contribute to producing optimum 
sealant performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint 
surfaces at back of joint. Provide self-adhesive tape where applicable. 

2.4 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape: Non-staining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants. Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air. Porous 
joint substrates include the following: 

a. Concrete. 
b. Masonry. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants. Nonporous joint substrates include the following: 

a. Metal. 
b. Glass. 
c. Porcelain enamel. 
d. Glazed surfaces of ceramic tile. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or prior 
experience. Apply primer to comply with joint-sealant manufacturer's written instructions. 
Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 
surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears. Remove tape immediately after 
tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 
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C. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application 

and replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Non-Sag Sealants: Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified in subparagraphs below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 
4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193. 
5. Provide recessed joint configuration of recess depth and at locations indicated per 

Figure 8C in ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

3.4 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint sealants and 
of products in which joints occur. 

3.5 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion. If, despite such protection, damage 
or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 
so installations with repaired areas are indistinguishable from original work. 

3.6 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal non-traffic surfaces. 

1. Joint Locations: 
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a. Joints as indicated. 

2. Joint Sealant: Silicone, non-staining, S, NS, 50, NT. 

B. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal non-
traffic surfaces. 

1. Joint Sealant Location: 

a. Joints as indicated. 

2. Joint Sealant: Mildew resistant, single component, non-sag, neutral curing, silicone. 

END OF SECTION 079200 
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SECTION 079201 - WATERSTOPS & SEALANTS FOR SWIMMING POOLS 

PART 1 – GENERAL 

1.1 WORK INCLUDED: 

 

A. Furnish all materials, equipment, labor and services required for all waterstops, caulking, 

reinforced PVC waterproof membrane and sealants. 

 

B. Include sealants, joint backup, primers, elastomeric and PVC waterstop. 

 

C. Waterstop and sealants are required on all concrete containment curbs, and where pool walls 

meet pool’s poured-floor, pool walls meet pool walls, floor-to-floor, at all tank walls, pool supports 

and manholes, at any construction or expansion joint, and as shown on the drawings. 

 

D. Furnish and install waterproof coating and sealants for pool. 

 

E. See drawings for locations and additional details. 

 

1. Furnish, install, and maintain all staging, scaffolding, and hoisting required for this work. 

 

1.2 RELATED WORK:  

 

A. The related work shall be performed under other sections: 

 

1. Section 033100, CAST-IN-PLACE CONCRETE FOR SWIMMING POOLS 

 

2. Section 033713, SHOTCRETE FOR SWIMMING POOLS 

 

3. Section 034800.13, PRECAST CONCRETE COLLECTOR TANKS & STRUCTURES 

 

4. Section 092400, SWIMMING POOL PLASTER 

 

5. Section 131100, SUMMARY OF WORK FOR SWIMMING POOLS 

 

1.3 QUALITY ASSURANCE: 

 

A. Materials used in fulfilling the requirements of this Section shall be suitable for each intended use 

and shall be of the type specified for each category.  Materials shall be applied under 

temperatures required for each type in accordance with the manufacturer’s recommendations. 

 

B. In addition to other requirements, compounds shall contain no acid or ingredients that will affect 

masonry, corrode metal, or have injurious effects on paint. 

 

C. Use proper materials specified herein for each location where drawings call for sealants. 

 

D. Submit manufacturer’s certification of compliance with these specifications for each material.  

(Acceptable for use in swimming pools.) 

 

1.4 REFERENCES:  

 

A. Work shall conform to codes and standards of the following agencies as further cited herein: 
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1. Federal Specifications published by the United States Government, available from General 

Services Administration, Specification and Consumer Information Distribution Service, 

Washington Navy Yard Building 197, Washington, D.C. 

 

1.5 SUBMITTALS, IN ACCORDANCE WITH SECTION 013300 SUBMITTAL PRODCEDURES, 

SUBMIT THE FOLLOWING:   

 

A. Manufacturer’s literature of the materials of this section. 

 

1.6 SAMPLES:  

 

A. Submit samples of all products listed in PART 2 – PRODUCTS. 

 

B. Sealant samples shall be 3-inch strips joining wood, metal or hardboard.  Joint backup sample 

shall be 6-inches long, ½-inch or greater in diameter.  Foam sealant shall also be 6-inches long. 

 

C. Submit manufacturer’s product description, performance and test data on all materials, for 

Engineer’s review. 

 

D. Colors of all materials shall be as selected by Owner or Owners representative. 

 

1.7 DELIVERY, STORAGE AND HANDLING: 

 

A. Each container shall bear an unbroken seal, test number and label of the manufacturer upon 

delivery at the site.  Unlabeled materials will be rejected and shall be removed from the site and 

replaced with approved-labeled materials at no additional cost to the Owner. 

 

B. Deliver materials to site and install work under this Section in ample time to avoid delay in job 

progress and at such times as to permit proper coordination of the various parts. 

 

C. Store waterstop materials under tarps to protect from oil, dirt and sunlight. 

 

1.8 GUARANTEES: 

 

A. Attention is directed to provisions of the GENERAL CONDITIONS regarding guarantees and 

warranties for work under this Contract. 

 

B. Manufacturers shall provide their standard guarantees for work under this Section. However, 

such guarantees shall be in addition to and not in lieu of all other liabilities which manufacturers 

and Contractor may have by law or by other provisions for the Contract Documents. 

 

PART 2 – PRODUCTS 

 

2.1 SEALANTS – POOL DECK, POOL, AND ALL SUBMERGED APPLICATIONS: 

 

A. Sealants shall be non-staining materials conforming to the requirements of United States of 

America Standards Institute "Standard Specification for Polysulfide Base Sealing Compounds for 

the Building Trade", USA 116.l. Compound shall be Class A (self-leveling), or Class B (non-sag), 

as applicable in each case for the joint to be caulked.  Color of sealant shall match as closely as 

possible the color of the surrounding materials, and when used adjacent to masonry work the 

compound shall match the color of the mortar in the masonry joints. Precise color shall in all 
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cases be subject to the approval of the Engineer. Material shall be a Two-Part Polysulfide base, 

and resistant to chlorine up to 20 PPM. 

 

B. Manufacturers of the products shall be: 

 

1. WR Meadows – Deck-o-Seal 

2. Pecora Corporation – GC2+ 

3. Euclid – Tammsflex NS & SL 

 

2.2 JOINT-SEALANT BACKINGS: 

 

A. General: Provide sealant backings of material and type that are nonstaining; are compatible with 

joint substrates, sealants, primers, and other joint fillers; and are approved for applications 

indicated by sealant manufacturer based on field experience and laboratory testing. 

 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin) 

as approved in writing by joint-sealant manufacturer for joint application indicated, and of size 

and density to control sealant depth and otherwise contribute to producing optimum sealant 

performance. 

 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint 

surfaces at back of joint where such adhesion would result in sealant failure. Provide self-

adhesive tape where applicable. 

 

2.3 MISCELLANEOUS MATERIALS: 

 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 

sealants to joint substrates indicated, as determined from preconstruction joint sealant substrate 

tests and field tests. 

 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 

and sealant backing materials, free of oily residues or other substances capable of staining or 

harming joint substrates and adjacent nonporous surfaces in any way, and formulated to promote 

optimum adhesion of sealants to joint substrates. 

 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

 

2.4 WATERSTOPS: 

 

A. Waterstop manufacturer shall demonstrate five years (minimum) continuous, successful 

experience in production of Waterstop. 

 

B. Provide flexible PVC (polyvinyl chloride) waterstop as manufactured by Greenstreak or approved 

equal, profile style number (717 ribbed with center bulb 6-inch for interior pool application, and 

701 ribbed with center bulb 4-inch for gutter and deck connection). 

 

C. The PVC waterstop shall be extruded from an elastomeric plastic material of which the basin 

resin is prime virgin polyvinyl chloride. The PVC compound shall not contain any scrapped or 

reclaimed material or pigment whatsoever. 
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D. PVC waterstop shall not stain or discolor concrete or adjacent metal structures. 

 

E. Performance Requirements as follows: 

Property  Test Method  Required Limits  

Water absorption  ASTM D 570  0.15% max  

Tear Resistance  ASTM D 624  300 lb./in (52.5 kN/m) min.  

Ultimate Elongation  ASTM D 638  350% min.  

Tensile Strength  ASTM D 638  2000 psi (13.78 MPa) min.  

Low Temperature Brittleness  ASTM D 746  No Failure @ -35o F (-37o C)  

Stiffness in Flexure  ASTM D 747  700 psi (4.82 MPa) min.  

Specific Gravity  ASTM D 792  1.38 max.  

Hardness, Shore A  ASTM D 2240  79 ± 3  

Tensile Strength after accelerated extraction  CRD-C 572  1600 psi (9.54 MPa) min.  

Elongation after accelerated extraction  CRD-C 572  300% min.  

Effect of Alkalis after 7 days:  

Weight Change  

Hardness Change  

CRD-C 572  between -0.10% / +0.25%  

+/- 5 points  

 

2.5 ACCESSORIES: 

 

A. Provide factory made waterstop fabrications for all changes of direction, intersections, and 

transitions leaving only straight butt joint splices for the field.  

 

B. Provide hog rings or grommets spaced at 12-inches on center along length of waterstop.  

 

C. Provide Teflon coated, thermostatically controlled waterstop splicing irons for field butt splices.  

 

PART 3 – EXECUTION 

 

3.1 INSPECTION: 

 

A. Surfaces to receive waterstop and sealants shall be clean, dry and free of oil, dust and loose 

particles. 

 

B. Before starting work, inspect all surfaces to receive waterstop and sealant work and report in 

writing to the Engineer any surfaces that are not suitable for application of such materials. 

 

C. Unsuitable surfaces shall be corrected before work begins. Commencement of material 

application to any surface shall constitute acceptance of that surface as proper to receive the 

work.  Subsequent defects in work shall be corrected under this Section without additional cost 

to the Owner. 
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3.2 PREPARATION FOR SEALANTS AND WATERSTOPS: 

 

A. Notify the proper trades of locations where adequate rabbets for sealant have not been provided; 

all such rabbets shall be prepared by cutting and cleaning out material to the minimum depth 

required and by grinding to the minimum width by the appropriate trade. 

 

B. Wire brush full depth of joints in concrete, masonry, mortar and plaster as required to obtain a 

firm, clean surface.  Clean metal surfaces with wire brush where required to remove scale and 

other deposits and wipe clean with a mild, non-staining solvent.  Clean other surfaces by methods 

approved by the sealant manufacturer.  Where joint has been mortar-filled, rake out existing 

mortar 3¾-inches deep. 

 

C. Prime surfaces to receive sealing compounds where recommended by manufacturer in 

accordance with manufacturer’s printed instructions. 

 

D. Install continuous lengths of joint backing material in proper size, shape, and depth.  Except 

where otherwise specified or recommended by manufacturer, depths of joints with a width less 

than or equal to ½-inch shall be approximately the same as the width.  Depth of joints greater 

than ½-inch in width shall be approximately ½ the width of the joint.  No sealed joint shall be less 

than ¼-inch deep. 

 

E. Install joint backup in all exterior joints in excess of 5/8-inch depth, and in all interior joints 

requiring backup, placing the bead in the joint in a manner that will assure constant sealant 

material depth.  Set bead into joint continuously by slightly stretching during placement to permit 

compression against sides of joint without surface wrinkles or buckles. 

 

F. Waterproof membrane shall be installed on clean concrete surface and membrane drain shall be 

protected from being plugged or covered with material. 

 

3.3 SEALANT APPLICATION: 

 

A. Apply sealant only to clean, dry surfaces, and only when the ambient temperature is within 

manufacturer’s recommended range. 

 

B. Application shall be in strict accordance with manufacturer’s printed instructions. 

 

C. Apply gun grade sealants with sealant guns of type approved by sealant manufacturer using 

nozzles sized to fit into joints and drive material with sufficient pressure to fill all voids. Install 

sealants in continuous, uninterrupted, full-length beads. Superficial pointing of joints with a thin 

bead of compound will not be acceptable. 

 

D. Apply pouring grade sealant at horizontal and deck joints in accordance with manufacturer’s 

recommendations over joint backing. Joints shall be continuously filled, level and smooth. 

 

E. Neatly point and tool all finished joints, concave, uniformly smooth and free of wrinkles, waves, 

sag lines, and other imperfections. Keep outer edge of sealant 1/8-inch back from face of 

surrounding material. Remove masking tape immediately after tooling but before sealant has set. 

 

F. Provide sealant at exterior saddles and thresholds not sealed under another Section.  Set same 

in a full bed of exterior sealant not less than 3/8-inch thick.  Clean off excess compound after 

installing. 
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G. Surfaces of all materials adjoining sealant joints shall be fully protected and be kept clean and 

free of smears of compound or other soiling due to sealant application.  Use non-staining masking 

tape as required. 

 

3.4 COMPRESSION SEAL INSTALLATION (WATERSTOP): 

 

A. Follow manufacturer’s instructions for sizing and installing PVC. Use tools, adhesives and 

lubricants as recommended. 

 

B. Seal shall fill entire opening snugly to prevent water entry.  Edges shall be straight and without 

ripples or wrinkles. 

 

C. All connections shall be welded together and tested to insure watertight seal. 

 

3.5 INSTALLATION: 

 

A. Field butt splices shall be heat fused welded using a Teflon coated thermostatically controlled 

waterstop splicing iron at approximately 380°F. Follow approved manufacturer 

recommendations. Lapping of waterstop, use of adhesives, or solvents shall not be allowed.  

 

B. Center waterstop in joint and secure waterstop in correct position using hog rings or grommets 

spaced at 12-inches on center along the length of the waterstop and wire tie to adjacent 

reinforcing steel.  

 

3.6 FIELD QUALITY CONTROL: 

 

A. Waterstop splicing defects which are unacceptable include, but are not limited to the following:  

 

1. Tensile strength less than 80 percent of parent section.  

 

2. Misalignment of center bulb, ribs, and end bulbs greater than 1/16-inch.  

 

3. Bond failure at joint deeper than 1/16-inch or 15 percent of material thickness.  

 

4. Misalignment that reduces waterstop cross section more than 15 percent.  

 

5. Visible porosity in the weld.  

 

6. Bubbles or inadequate bonding.  

 

7. Visible signs of splice separation when cooled splice is bent by hand at a sharp angle.  

 

8. Charred or burnt material.  

 

3.7 PROTECTION AND CLEANING: 

 

A. Clean all surfaces of adjacent surfaces, which have been marked or soiled by the work of this 

Section, removing all excess materials there from.  Use only cleaning materials and solvents that 

will not damage the surfaces in any way. 

 

B. Remove all debris and rubbish as the work progresses, and legally dispose of same. 
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C. At completion of work, do final cleaning, leaving the work and adjacent surfaces in a clean and

neat condition.

END OF SECTION 079201
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

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 hollow-metal work. 

B. Related Requirements: 

1. Section 087100 “Door Hardware" for door hardware for hollow-metal doors and frames. 

1.3 DEFINITIONS 

A. Minimum Thickness:  Minimum thickness of base metal without coatings according to 
SDI A250.8. 

1.4 COORDINATION 

A. Coordinate requirements for installation of door hardware. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, core descriptions, fire-resistance 
ratings, and finishes. 

B. Shop Drawings:  Include the following: 

1. Elevations of each door type. 
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, joints, field splices, and connections. 
7. Details of accessories. 
8. Details of moldings, removable stops, and glazing. 

C. Samples:  For units with factory-applied color finishes. 

D. Product Schedule: For hollow-metal work prepared by or under the supervision of supplier, 
using same reference numbers for details and openings as those on Drawings.  Coordinate with 
final Door Hardware Schedule. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit 
and Project-site storage.  Do not use non-vented plastic. 

B. Deliver welded frames with two (2) removable spreader bars across bottom of frames, tack 
welded to jambs and mullions. 

C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 
4-inch-high wood blocking.  Provide minimum ¼-inch space between each stacked door to 
permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design: 

1. Steelcraft; an Allegion company 

B. 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. Ceco Door Products; an ASSA ABLOY Group company 
2. Curries Company; an ASSA ABLOY Group company 
3. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

C. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer. 

2.2 EXTERIOR HOLLOW-METAL DOORS AND FRAMES 

A. Construct exterior doors and frames to comply with the standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified. 

B. Maximum-Duty Doors and Frames: SDI A250.8, Level 4. 

1. Physical Performance: Level A according to SDI A250.4. 
2. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 
b. Thickness: 1¾ inches. 
c. Face: Metallic-coated steel sheet, minimum thickness of 14-gauge, with minimum 

A40 coating. 
d. Edge Construction: Model 2, Seamless. 
e. Core: Vertical steel stiffened. 

3. Frames: 

a. Materials: Metallic-coated steel sheet, minimum thickness of 14-gauge, with 
minimum A40 coating. 

b. Construction: Face welded. 

4. Exposed Finish: Prime. 

http://www.specagent.com/LookUp/?uid=123456827262&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827229&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827232&mf=04&src=wd
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2.3 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame 
standard, and suitable for performance level indicated. 

2. Quantity: Minimum of three (3) anchors per jamb, with one additional anchor for frames 
with no floor anchor. Provide one (1) additional anchor for each 24 inches of frame height 
above 7 feet. 

3. Post-Installed Expansion Anchor:  Minimum 3/8-inch-diameter bolts with expansion 
shields or inserts, with manufacturer’s standard pipe spacer. 

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 

C. Material: ASTM A 879, Commercial Steel (CS), 04Z coating designation; mill phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008 or 
ASTM A 1011; hot-dip galvanized according to ASTM A 153, Class B. 

2.4 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008, Commercial Steel (CS), Type B; suitable for exposed 
applications. 

B. Metallic-Coated Steel Sheet: ASTM A 653, Commercial Steel (CS), Type B. 

C. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153. 

D. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 
attaching hollow-metal frames of type indicated. 

E. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of 
fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed 
indexes of 25 and 50, respectively; passing ASTM E 136 for combustion characteristics. 

2.5 FABRICATION 

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form 
metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, 
fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project site, 
clearly identify work that cannot be permanently factory assembled before shipment. 

B. Hollow-Metal Doors: 

1. Steel-Stiffened Door Cores: Provide minimum thickness 20-gauge, steel vertical 
stiffeners of same material as face sheets extending full-door height, with vertical webs 
spaced not more than 6 inches apart. Spot weld to face sheets no more than 5 inches 
o.c. Fill spaces between stiffeners with glass- or mineral-fiber insulation. 

2. Vertical Edges for Single-Acting Doors: Bevel edges 1/8-inch in 2 inches. 
3. Top Edge Closures: Close top edges of doors with flush closures of same material as 

face sheets. 
4. Bottom Edge Closures: Close bottom edges of doors with end closures or channels of 

same material as face sheets. 
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5. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to permit 
moisture to escape. Seal joints in top edges of doors against water penetration. 

C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames. 

1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

2. Floor Anchors:  Weld anchors to bottoms of jambs with at least four (4) spot welds per 
anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at 
bottoms of jambs. 

3. Jamb Anchors:  Provide spacing of anchors as follows: 

a. Stud-Wall Type:  Locate anchors not more than 18 inches from top and bottom of 
frame.  Space anchors not more than 32 inches o.c. 

b. Post-Installed Expansion Type:  Locate anchors not more than 6 inches from top 
and bottom of frame.  Space anchors not more than 26 inches o.c. 

4. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers 
as follows.  Keep holes clear during construction. 

a. Single-Door Frames:  Drill stop in strike jamb to receive three (3) door silencers. 

D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet. 

E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 
SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce frames to receive non-templated, mortised, and surface-mounted door 
hardware. 

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation 
of hollow-metal work for hardware. 

2.6 LOUVERS 

A. Provide louvers for doors, where indicated, which comply with SDI 111, with blades or baffles 
formed of 0.020-inch-thick, cold-rolled steel sheet set into 0.032-inch-thick steel frame. 

1. Sightproof Louver: Stationary louvers constructed with inverted-V or inverted-Y blades. 

B. Form corners of moldings with hairline joints. Provide fixed frame moldings on outside of 
exterior doors and frames. 

2.7 STEEL FINISHES 

A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. 

B. Drill and tap doors and frames to receive non-templated, mortised, and surface-mounted door 
hardware. 

3.3 INSTALLATION 

A. Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place.  Comply 
with approved Shop Drawings and manufacturer's written instructions. 

B. Hollow-Metal Frames:  Install hollow-metal frames for doors, transoms, sidelites, borrowed lites, 
and other openings, of size and profile indicated.  Comply with SDI A250.11 as required by 
standards specified. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 

a. Where frames are fabricated in sections because of shipping or handling 
limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. 

b. Install frames with removable stops located on secure side of opening. 
c. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
d. Check plumb, square, and twist of frames as walls are constructed.  Shim as 

necessary to comply with installation tolerances. 
e. Solidly pack mineral-fiber insulation inside frames. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and 
secure with post-installed expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of post-installed 
expansion anchors if so indicated and approved on Shop Drawings. 

3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames. 
4. In-Place Concrete Construction: Secure frames in place with post-installed expansion 

anchors. Countersink anchors, and fill and make smooth, flush, and invisible on exposed 
faces. 

5. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, 
twist, and plumb to the following tolerances: 
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a. Squareness:  Plus or minus 1/16-inch, measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16-inch, measured at jambs on a horizontal line 
parallel to plane of wall. 

c. Twist:  Plus or minus 1/16-inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16-inch, measured at jambs at floor. 

C. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances specified 
below. Shim as necessary. 

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable. 

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

END OF SECTION 081113 
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SECTION 083113 - ACCESS DOORS AND FRAMES 

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. Access doors and frames for ceilings. 

B. Related Requirements: 

1. Section 233300 "Air Duct Accessories" for heating and air-conditioning duct access 
doors. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, materials, individual components and profiles, and finishes. 

B. Samples: For each type of access door and frame and for each finish specified, complete 
assembly minimum 6 by 6 inches in size. 

C. Product Schedule: For access door and frame schedule. 

PART 2 - PRODUCTS 

2.1 ACCESS DOORS AND FRAMES 

A. Basis-of-Design Product: 

1. J. L. Industries, Inc.; Div. of Activar Construction Products Group 

B. 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. Babcock-Davis 
2. Larsen's Manufacturing Company 
3. Milcor Inc. 
4. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

C. Source Limitations: Obtain each type of access door and frame from single source from single 
manufacturer. 

D. Flush Access Doors with Exposed Flanges: 
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1. Basis-of-Design Product: Model TM 
2. Description: Face of door flush with frame, with exposed flange and concealed hinge. 
3. Locations: Ceiling. 
4. Uncoated Steel Sheet for Door: Nominal 0.060-inch, 16-gauge. 

a. Finish: Factory prime. 

5. Frame Material: Same material, thickness, and finish as door. 
6. Latch and Lock:  Cam latch, key operated. 

2.2 MATERIALS 

A. Steel Plates, Shapes, and Bars: ASTM A 36. 

B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A 879, with cold-rolled steel sheet 
substrate complying with ASTM A 1008, Commercial Steel (CS), exposed. 

C. Frame Anchors: Same type as door face. 

D. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to ASTM A 153 or 
ASTM F 2329. 

2.3 FABRICATION 

A. General: Provide access door and frame assemblies manufactured as integral units ready for 
installation. 

B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials 
with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam 
marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish 
mounting holes, attachment devices and fasteners of type required to secure access doors to 
types of supports indicated. 

D. Latching and Lock Hardware: 

1. Quantity: Furnish number of latches and locks required to hold doors tightly closed. 
2. Keys: Furnish two (2) keys per lock and key all locks alike. 

2.4 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

D. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, 
conversion coating, and applying and baking finish. 
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1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, universal 
primer immediately after surface preparation and pretreatment. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for 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. Comply with manufacturer's written instructions for installing access doors and frames. 

3.3 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

END OF SECTION 083113 
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SECTION 087100 - DOOR HARDWARE 

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. Mechanical door hardware for the following: 

a. Swinging doors. 

1.3 COORDINATION 

A. Installation Templates:  Distribute for doors, frames, and other work specified to be factory 
prepared. Check Shop Drawings of other work to confirm that adequate provisions are made for 
locating and installing door hardware to comply with indicated requirements. 

1.4 PRE-INSTALLATION MEETINGS 

A. Pre-installation Conference:  Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

2. Inspect and discuss preparatory work performed by other trades. 
5. Review required testing, inspecting, and certifying procedures. 

1.5 ACTION SUBMITTALS 

A. All door hardware is to be submitted under a single submittal package, regardless of door 
material. 

B. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes. 

C. Samples: For each exposed product in each finish specified, in manufacturer's standard size. 

1. Tag Samples with full product description to coordinate Samples with door hardware 
schedule. 

D. Door Hardware Schedule:  Prepared by or under the supervision of Installer.  Coordinate door 
hardware schedule with doors, frames, and related work to ensure proper size, thickness, hand, 
function, and finish of door hardware. 

1. Submittal Sequence:  Submit door hardware schedule concurrent with submissions of 
Product Data, Shop Drawings, and Samples.  Coordinate submission of door hardware 
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schedule with scheduling requirements of other work to facilitate the fabrication of other work 
that is critical in Project construction schedule. 

2. Format:  Use same scheduling sequence and format and use same door numbers as in the 
door hardware schedule in the Contract Documents. 

3. Content:  Include the following information: 

a. Identification number, location, hand, fire rating, size, and material of each door and 
frame. 

b. Locations of each door hardware set, cross-referenced to Drawings on floor plans 
and to door and frame schedule. 

c. Complete designations, including name and manufacturer, type, style, function, size, 
quantity, function, and finish of each door hardware product. 

d. Fastenings and other pertinent information. 
e. Explanation of abbreviations, symbols, and designations contained in door hardware 

schedule. 
f. Mounting locations for door hardware. 
g. List of related door devices specified in other Sections for each door and frame. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Test Reports:  For compliance with accessibility requirements, for tests performed by 
manufacturer and witnessed by a qualified testing agency, for door hardware on doors located in 
accessible routes. 

C. Sample Warranty:  For special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of door hardware to include in maintenance manuals. 

B. Schedules:  Final door hardware and keying schedule. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved by 
product manufacturers who is available during the course of the Work to consult with Contractor, 
Architect, and Owner about door hardware and keying. 

1. Warehousing Facilities:  In Project's vicinity. 
2. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 
Project site. 

B. Tag each item or package separately with identification coordinated with the final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each item 
or package. 

C. Deliver keys to Owner by registered mail or overnight package service. 
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1.10 WARRANTY 

A. Special Warranty:  Manufacturer's agrees to repair or replace components of door hardware that 
fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking, or breakage. 
b. Faulty operation of doors and door hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering 

and use. 

2. Warranty Period: Three (3) years from date of Substantial Completion, unless otherwise 
indicated. 

a. Exit Devices: Two (2) years from date of Substantial Completion. 
b. Manual Closers:  Ten (10) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain each type of door hardware from single manufacturer. 

2.2 PERFORMANCE REQUIREMENT 

A. Means of Egress Doors:  Latches do not require more than 15 lbf to release the latch.  Locks do 
not require use of a key, tool, or special knowledge for operation. 

B. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with 
ICC/ANSI A117.1. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist 
and that operate with a force of not more than 5 lbf. 

2. Bevel raised thresholds with a slope of not more than 1:2. Provide thresholds not more than 
½-inch-high. 

3. Adjust door closer sweep periods so that, from an open position of 90 degrees, the door will 
take at least 5 seconds to move to a point 3 inches (12 degrees) from the latch. 

2.3 SCHEDULED DOOR HARDWARE 

A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article to 
comply with requirements in this Section. 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products 
equivalent in function and comparable in quality to named products, where allowed. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities 
of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" Article.  Products 
are identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products:  Manufacturer and product designation are listed for each 
door hardware type required for the purpose of establishing minimum requirements.  
Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Article. 
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2.4 CONTINUOUS HINGES 

A. Continuous Hinges:  BHMA A156.26; minimum 0.120-inch-thick, hinge leaves with minimum 
overall width of 4 inches; fabricated to full height of door and frame and to template screw 
locations; with components finished after milling and drilling are complete. 

B. Continuous, Gear-Type Hinges: Extruded-aluminum, pinless, geared hinge leaves joined by a 
continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust bearings. 

1. Basis-of-Design: 

a. Markar Architectural Products, Inc.; a subsidiary of Adams Rite Manufacturing Co. 

2. 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: 

a. Ives, an Allegion company 
b. Hager Companies 
c. McKinney Products Company; an ASSA ABLOY Group company 
d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2.5 EXIT DEVICES AND AUXILIARY ITEMS 

A. Exit Devices and Auxiliary Items: BHMA A156.3. 

1. Basis-of-Design Product: 

a. Von Duprin; an Allegion company; Series 99L, 06 trim 

2. 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: 

a. Dormakaba Group 
b. Von Duprin, an Allegion company 
c. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

B. Coordinate exit device operation with cylinder locks where specified. 

C. Interior panic hardware shall be cut ½ width of door from latch side only. 

D. All exit devices shall be provided with cylinder dogging hardware for manual keying. 

E. At paired exit device doors where indicated, provide keyed removable mullions similar to Von 
Duprin steel mullion, Model #9954. 

2.6 LOCK CYLINDERS 

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless-steel, or nickel silver. 

1. Manufacturer:  Same manufacturer as for keying. 

B. Standard Lock Cylinders:  BHMA A156.5; Grade 1; permanent cores that are removable; face 
finished to match lockset. 
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2.7 KEYING 

A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, appendix. 
Incorporate decisions made in keying conference. 

1. Great-Grand Master Key System:  Change keys, a master key, a grand master key, and a 
great-grand master key operate cylinders to match existing keying system of adjacent 
building. 

B. Keys:  Brass. 

1. Quantity:  In addition to one (1) extra key blank for each lock, provide the following: 

a. Great-Grand Master Keys:  Five (5). 

2.8 SURFACE CLOSERS 

A. Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch 
speeds controlled by key-operated valves and forged-steel main arm. Comply with manufacturer's 
written recommendations for size of door closers depending on size of door, exposure to weather, 
and anticipated frequency of use. Provide factory-sized closers, adjustable to meet field conditions 
and requirements for opening force. 

1. Basis-of-Design Product: 

a. LCN; an Allegion company; 4040XP Series 

2. 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: 

a. Dormakaba Group 
b. SARGENT Manufacturing Company, an ASSA ABLOY Group company 
c. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

B. Door closers to have delayed action cylinder, sized to the door leaf size. 

1. Marked closer/stop/hold, shall be HCush series. 

C. Door closers are to be mounted on the least conspicuous side of the door. The hardware supplier 
shall consult with the Architect to verify applications and note mounting locations on the hardware 
schedule. 

2.9 WEATHERSTRIPPING 

A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length for 
gasketing other than for smoke control, as tested according to ASTM E 283; with resilient or flexible 
seal strips that are easily replaceable and readily available from stocks maintained by 
manufacturer. 

1. Basis-of-Design Product: 

a. Pemko Manufacturing Co., an ASSA ABLOY Group company 

1) Head and Jamb: #328AA, solid neoprene in an extruded aluminum housing. 
2) Meeting Stile: #369APK, solid neoprene in an extruded aluminum housing. 

http://www.specagent.com/LookUp/?uid=123456813410&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813786&mf=04&src=wd
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3) Sill: #321CN with extruded aluminum housing, solid neoprene. 

2. 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: 

a. National Guard Products 
b. Zero International, an Allegion company 
c. Substitutions: In accordance with Section 012500 “Substitution Procedures”. 

2.10 THRESHOLDS 

A. Thresholds:  BHMA A156.21; fabricated to full width of opening indicated. 

1. Basis-of-Design Product: 

a. Pemko Manufacturing Co., an ASSA ABLOY Group company; 2005AT 

1) Similar to this style but size will vary, refer to Drawings for type. 

2. 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: 

a. National Guard Products 
b. Zero International, an Allegion company 
c. Substitutions: In accordance with Section 012500 “Substitution Procedures”. 

2.11 METAL PROTECTIVE TRIM UNITS 

A. Metal Protective Trim Units:  BHMA A156.6; fabricated from 0.050-inch-thick stainless-steel; with 
manufacturer's standard machine or self-tapping screw fasteners. 

1. Basis-of-Design Product: 

a. Burns Manufacturing Incorporated 

2. 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: 

a. IVES Hardware, an Allegion company 
b. Rockwood Manufacturing Company, an ASSA ABLOY Group company 
c. Substitutions: In accordance with Section 012500 “Substitution Procedures”. 

B. All plates are 2 inches less width of door on single doors, 1-inch less width of door on pairs. 

1. Mop Plates: 8 inches high. 

2.12 AUXILIARY DOOR HARDWARE 

A. Auxiliary Hardware:  BHMA A156.16. 

1. 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: 

a. Hager Companies 
b. Rockwood Manufacturing Company, an ASSA ABLOY Group company 

http://www.specagent.com/LookUp/?uid=123456813410&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790704&mf=04&src=wd
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c. Stanley Commercial Hardware, a division of Dormakaba 
d. Substitutions: In accordance with Section 012500 “Substitution Procedures”. 

2.13 FABRICATION 

A. Base Metals:  Produce door hardware units of base metal indicated, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  Furnish 
metals of a quality equal to or greater than that of specified door hardware units and 
BHMA A156.18. 

B. Fasteners: Provide door hardware manufactured to comply with published templates prepared for 
machine, wood, and sheet metal screws. Provide screws that comply with commercially recognized 
industry standards for application intended, except aluminum fasteners are not permitted. Provide 
Phillips flat-head screws with finished heads to match surface of door hardware, unless otherwise 
indicated. 

1. Concealed Fasteners: For door hardware units that are exposed when door is closed, 
except for units already specified with concealed fasteners. Do not use through bolts for 
installation where bolt head or nut on opposite face is exposed unless it is the only means of 
securely attaching the door hardware. Where through bolts are used on hollow door and 
frame construction, provide sleeves for each through bolt. 

a. Spacers or Sex Bolts: For through bolting of hollow-metal doors. 

1) All closers to be installed using through bolting. 

2. Gasketing Fasteners: Provide noncorrosive fasteners for exterior applications and 
elsewhere as indicated. 

2.14 FINISHES 

A. Provide finishes complying with BHMA A156.18.  Unless otherwise specified in the hardware sets 
or specification, materials and finishes for the buildings shall be as follows: 

1. BHMA 626 or 630 as a minimum. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in 
the same piece are not acceptable.  Variations in appearance of other components are acceptable 
if they are within the range of approved Samples and are assembled or installed to minimize 
contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for installation 
tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other 
conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Steel Doors and Frames: For surface-applied door hardware, drill and tap doors and frames 
according to ANSI/SDI A250.6. 

3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights to comply with the following unless 
otherwise indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames:  ANSI/SDI A250.8. 

B. Install each door hardware item to comply with manufacturer's written instructions.  Where cutting 
and fitting are required to install door hardware onto or into surfaces that are later to be painted or 
finished in another way, coordinate removal, storage, and reinstallation of surface protective trim 
units with finishing work.  Do not install surface-mounted items until finishes have been completed 
on substrates involved. 

1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 
substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 
fasteners and anchors according to industry standards. 

C. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than the 
number recommended by manufacturer for application indicated or one (1) hinge for every 30 
inches of door height, whichever is more stringent, unless other equivalent means of support for 
door, such as spring hinges or pivots, are provided. 

D. Lock Cylinders: Install construction cores to secure building and areas during construction period. 

1. Replace construction cores with removable cores as indicated in keying schedule. 

E. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant 
complying with requirements specified in Section 079200 "Joint Sealants." 

F. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 

1. Do not notch perimeter gasketing to install other surface-applied hardware. 

G. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 

H. Door Bottoms: Apply to bottom of door, forming seal with threshold/saddle when door is closed. 

3.4 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate 
as intended.  Adjust door control devices to compensate for final operation of heating and 
ventilating equipment and to comply with referenced accessibility requirements. 

1. Door Closers:  Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 
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3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without damage 
or deterioration at time of Substantial Completion. 

3.6 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance 
instructions for Owner's continued adjustment, maintenance, and removal and replacement of door 
hardware. 

B. Maintenance Service:  Beginning at Substantial Completion, provide six (6) months' full 
maintenance by skilled employees of door hardware Installer.  Include quarterly preventive 
maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and 
adjusting as required for proper door and door hardware operation.  Provide parts and supplies that 
are the same as those used in the manufacture and installation of original products. 

3.7 DOOR HARDWARE SCHEDULE 

A. Provide hardware as specified in the previous articles in sets according to the following schedule 
and as indicated in the Door Schedule on the Drawings. 

B. The hardware supplier shall meet with the Architect and/or Owner to determine lock functions and 
keying requirements. 

 HW-1   HW-2 

EACH TO HAVE: EACH TO HAVE: 
  CONTINUOUS HINGES  CONTINUOUS HINGES 
 1 EXIT DEVICE (STOREROOM) 2 EXIT DEVICES (STOREROOM) 
 1 CLOSER/STOP/HOLD 1 REMOVABLE MULLION 
 1 MOP PLATE 2 CLOSER/STOP/HOLDS 
 1 THRESHOLD 2 MOP PLATES 
  WEATHERSTRIPPING 1 THRESHOLD 
     WEATHERSTRIPPING 

 DOOR: 101 DOOR: 102 

END OF SECTION 087100 
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SECTION 089000 - LOUVERS AND VENTS 

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. Fixed, extruded-aluminum louvers. 

B. Related Requirements: 

1. Section 081113 "Hollow Metal Doors and Frames" for louvers in hollow-metal doors. 

1.3 DEFINITIONS 

A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply to this 
Section unless otherwise defined in this Section or in referenced standards. 

B. Horizontal Louver:  Louver with horizontal blades; i.e., the axes of the blades are horizontal. 

C. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain it to 
channels in jambs and mullions, which carry it to bottom of unit and away from opening. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. For louvers specified to bear AMCA seal, include printed catalog pages showing 
specified models with appropriate AMCA Certified Ratings Seals. 

B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, details, and 
attachments to other work.  Show frame profiles and blade profiles, angles, and spacing. 

1. Show weep paths, gaskets, flashing, sealant, and other means of preventing water 
intrusion. 

2. Show mullion profiles and locations. 

C. Samples:  For each type of metal finish required. 

1.5 INFORMATIONAL SUBMITTALS 

A. Sample Warranties: For manufacturer's special warranties. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to the following: 
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1. AWS D1.2, "Structural Welding Code - Aluminum." 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual dimensions of openings by field measurements before 
fabrication. 

1.8 WARRANTY 

A. Special Finish Warranty, Factory-Applied Finishes: Standard form in which manufacturer agrees 
to repair finishes or replace aluminum that shows evidence of deterioration of baked enamel, 
powder coat, or organic finishes within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested in accordance with 
ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with ASTM D4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period: Twenty (20) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain fixed louvers and vents from single source from a single 
manufacturer where indicated to be of same type, design, or factory-applied color finish. 

2.2 PERFORMANCE REQUIREMENTS 

A. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes. 

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

B. SMACNA Standard: Comply with recommendations in SMACNA's "Architectural Sheet Metal 
Manual" for fabrication, construction details, and installation procedures. 

2.3 FIXED EXTRUDED-ALUMINUM LOUVERS 

A. Horizontal, Drainable-Blade Louver: 

1. Basis-of-Design Product: 

a. Ruskin Company; ELF-6375X 

2. 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: 

a. Airolite Company, LLC (The) 
b. Arrow United Industries; a division of Mestek, Inc. 

http://www.specagent.com/LookUp/?ulid=211&mf=04&src=wd
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c. Greenheck Fan Corporation 
d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

3. Louver Depth:  6 inches. 
4. Frame and Blade Nominal Thickness:  Not less than 0.081-inch. 
5. Blade Angle:  37.5 degrees. 
6. Mullion Type:  Fully recessed. 
7. AMCA Seal: Mark units with AMCA Certified Ratings Seal. 

2.4 LOUVER SCREENS 

A. General:  Provide screen at each exterior louver. 

1. Screen Location for Fixed Louvers:  Interior face. 
2. Screening Type:  Bird screening. 

B. Secure screen frames to louver frames with stainless-steel machine screws, spaced a 
maximum of 6 inches from each corner and at 12 inches o.c. 

C. Louver Screen Frames:  Fabricate with mitered corners to louver sizes indicated. 

1. Metal:  Same kind and form of metal as indicated for louver to which screens are 
attached. Reinforce extruded-aluminum screen frames at corners with clips. 

2. Finish:  Same finish as louver frames to which louver screens are attached. 
3. Type:  Rewirable frames with a driven spline or insert. 

D. Louver Screening for Aluminum Louvers: 

1. Bird Screening:  Aluminum, 5/8-inch- square mesh, 0.040-inch wire. 

2.5 MATERIALS 

A. Aluminum Extrusions:  ASTM B 221, Alloy 6063-T5. 

B. Aluminum Sheet:  ASTM B 209, Alloy 3003 or 5005 with temper as required for forming, or as 
otherwise recommended by metal producer for required finish. 

C. Fasteners:  Use types and sizes to suit unit installation conditions. 

1. Use Phillips flat-head tamper-resistant screws for exposed fasteners unless otherwise 
indicated. 

2. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners. 
3. For color-finished louvers, use fasteners with heads that match color of louvers. 

D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.6 FABRICATION 

A. Assemble louvers in factory to minimize field splicing and assembly.  Disassemble units as 
necessary for shipping and handling limitations.  Clearly mark units for reassembly and 
coordinated installation. 

B. Vertical Assemblies:  Where height of louver units exceeds fabrication and handling limitations, 
fabricate units to permit field-bolted assembly with close-fitting joints in jambs and mullions, 
reinforced with splice plates. 
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1. Continuous Vertical Assemblies:  Fabricate units without interrupting blade-spacing 
pattern unless horizontal mullions are indicated. 

C. Maintain equal louver blade spacing to produce uniform appearance. 

D. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances 
made for fabrication and installation tolerances, adjoining material tolerances, and perimeter 
sealant joints. 

1. Frame Type:  Channel or flange unless otherwise indicated. 

E. Include supports, anchorages, and accessories required for complete assembly. 

F. Provide vertical mullions of type and at spacings indicated, but not more than is recommended 
by manufacturer, or 72 inches o.c., whichever is less. 

1. Fully Recessed Mullions: Where indicated, provide mullions fully recessed behind louver 
blades. Where length of louver exceeds fabrication and handling limitations, fabricate 
with close-fitting blade splices designed to permit expansion and contraction. 

2. Exterior Corners:  Prefabricated corner units with mitered and welded blades and with 
semi-recessed mullions at corners. 

G. Provide subsills made of same material as louvers for recessed louvers. 

H. Join frame members to each other and to fixed louver blades with fillet welds, threaded 
fasteners, or both, as standard with louver manufacturer unless otherwise indicated or size of 
louver assembly makes bolted connections between frame members necessary. 

2.7 ALUMINUM FINISHES 

A. High-Performance Organic Finish, Two-Coat PVDF: Fluoropolymer finish complying with 
AAMA 2605 and containing not less than seventy percent (70%) PVDF resin by weight in color 
coat. 

1. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating 
and resin manufacturers' written instructions. 

2. Color and Gloss:  As selected by Architect and Owner from manufacturer's entire range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and openings, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of 
anchorages that are to be embedded in concrete or masonry construction. Coordinate delivery 
of such items to Project site. 
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3.3 INSTALLATION 

A. Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work. 

B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws 
where required to protect metal surfaces and to make a weathertight connection. 

C. Form closely fitted joints with exposed connections accurately located and secured. 

D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 
indicated. 

E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no 
evidence remains of corrective work.  Return items that cannot be refinished in the field to the 
factory, make required alterations, and refinish entire unit or provide new units. 

F. Protect unpainted galvanized- and nonferrous-metal surfaces that are in contact with concrete, 
masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy coating of 
bituminous paint or by separating surfaces with waterproof gaskets or nonmetallic flashing. 

G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, 
where weathertight louver joints are required.  Comply with Section 079200 "Joint Sealants" for 
sealants applied during louver installation. 

3.4 ADJUSTING AND CLEANING 

A. Clean exposed louver and vent surfaces that are not protected by temporary covering, to 
remove fingerprints and soil during construction period.  Do not let soil accumulate during 
construction period. 

B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not 
harmful to finishes.  Thoroughly rinse surfaces and dry. 

C. Restore louvers and vents damaged during installation and construction, so no evidence 
remains of corrective work.  If results of restoration are unsuccessful, as determined by 
Architect, remove damaged units and replace with new units. 

1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss 
of, and is compatible with, factory-applied finish coating. 

END OF SECTION 089000 
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SECTION 092400 - SWIMMING POOL PLASTER 

 

PART 1 – GENERAL 

 

1.1 WORK INCLUDED: 

 

A. Plaster pool floor and walls with approved design mix. 

 

B. Plaster Pool floor and walls with Diamond Brite or approved equal. 

 

C. Interior pool waterproofing system. 

 

D. Water analysis and pre-fill requirements. 

 

1.2 RELATED WORK: 

 

A. Section 033713, SHOTCRETE FOR SWIMMING POOLS 

 

B. Section 079201, WATERSTOPS & SEALANTS FOR SWIMMING POOLS 

 

C. Section 093413, SWIMMING POOL TILE 

 

D. Section 131100, SUMMARY OF WORK FOR SWIMMING POOLS 

 

1.3 QUALITY ASSURANCE: 

 

A. Materials used in fulfilling the requirements of this Section shall be suitable for each intended use 

and shall be of the type specified for each category. Materials shall be applied under 

temperatures required for each type in accordance with the manufacturers’ recommendations. 

 

B. In addition to other requirements, compounds shall contain no acid or ingredients that will affect 

masonry, corrode metal, or have injurious effects on paint. 

 

C. Use proper materials specified herein for each location whether Drawings call for “caulking” or 

“sealant”. 

 

D. Submit manufacturers’ certification of compliance with these specifications for each material.  

(Acceptable for use in swimming pool.) 

 

E. Protect all pipes, fittings, gutters and drains from debris during preparation and plaster 

operations. 

 

1.4 REFERENCES: 

 

A. The following standards form part of these specifications as referenced: 

 

ASTM International (ASTM) 

 

ASTM  C150   Portland Cement 

 

ASTM  C144  Aggregate for Masonry Mortar 
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ASTM   C207  Hydrated Lime for Masonry Purposes 

 

ASTM  C206-03 Finishing Hydrated Lime 

 

1.5 SUBMITTALS, IN ACCORDANCE WITH SECTION 013300 SUBMITTAL PROCEDURES, 

SUBMIT THE FOLLOWING:: 

 

 

A. Samples: Prepare 24-inch by 24-inch square panel at the site showing color and texture for pool 

plaster.  Finished plasterwork shall match the approved sample panel. 

 

B. Certificates attesting that the materials furnished meet the requirements specified herein. 

 

C. Certifications:  Resumes of the individuals performing the work and a list or previously completed 

projects in the last five years that uses the same material and technique as the material being 

submitted 

 

D. Test Report: Results of domestic water analysis and calculation of amounts of chemicals required 

to balance pool water on initial fill of pool. 

 

1.6 PRODUCT DELIVERY AND STORAGE: 

 

A. Deliver manufactured materials to site in manufacturers’ original unbroken packages or 

containers bearing manufacturers’ name and brand labels. Keep cementitious materials dry until 

ready to be used and stored off the ground, under cover and away from damp surfaces. 

 

1.7 JOB CONDITIONS: 

 

A. Apply plaster in swimming pool only when ambient temperature is above 40°F and below 90°F 

and protect applied plaster from rapid drying by sun or wind until curing is completed or pool is 

filled with water. Proper application temperatures shall confirm with the submitted products 

manufacturers specifications. 

 

1.8 GUARANTEES:   

 

A. The Contractor warrants to the Owner that materials and equipment furnished under the contract 

will be of good quality and new unless otherwise required or permitted by the Contract 

documents, that the work will be free from defects not inherent in the quality required or permitted 

and that the work will conform to the requirements of the Contract Documents.  Work not 

conforming to these requirements, including substitutions not properly approved and authorized 

may be considered defective. The Contractor’s warranty excludes remedy for damage or defect 

caused by abuse, improper or insufficient maintenance, improper operation, modifications not 

executed by the Contractor or improper wear and tear under normal usage. If required by the 

Owner, the Contractor shall furnish satisfactory evidence as to the kind and quality of materials 

and equipment. All warranties shall be for a period of one year, unless otherwise specified. 

 

B. The Contractor shall agree to repair or replace any work at no cost to the Owner, upon written 

notification from the Owner within the warranty period. Prorated warranties are not acceptable. 
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PART 2 – PRODUCTS 

 

2.1 APPROVED SUPPLIERS AND COLOR STYLES: 

 

A. An exposed aggregate finish plaster shall be supplied and installed in all areas 2-ft and shallower. 

Except where noted on the contract plans. 

 

B. A standard finish plaster shall be supplied and installed in all areas deeper than 2-ft. Except 

where noted on the contract plans. 

 

C. Diamond Brite plaster by Southern Grout & Mortar, Pompano Beach, FL.  Color shall be 

“Premium White”.  This style shall be applied on all walls and floor of the pool.   

 

D. Wet Edge Technologies Plaster, Mesa, AZ.  Color shall be “Polar White”. This style shall be 

applied on all walls and floor of the pool.  

 

E. Or Approved Equal. 

 

F. Water: Clean, fresh, from domestic potable source. 

 

G. Contractor to submit color sampling with colors that are similar to the ones listed above if an 

alternative sample is to be selected.  

 

H. Any changes in plaster material shall receive a 2-inch x 2-inch non-skid ceramic tile between the 

two plaster finishes. 

 

2.2 PROPORTION MIXING: 

 

A. Materials are specified on a volume basis and shall be measured in approved containers, which 

will ensure that the specified proportions will be controlled and accurately maintained during the 

progress of the work. Measuring materials with shovels (“shovel count”) is not permitted. 

 

B. White Marble Pool Plaster Finish Coat: Mix finish in proportion of one part by volume of white 

Portland Cement to not more than two parts by volume of aggregates (specified white marble 

dust). 

 

C. Special plaster additives must be pre-approved by Engineer prior to use. 

 

D. Mixing: Perform mixing in approved mechanical mixers of the type in which quantity of water can 

be controlled accurately and uniformly. While mixer is in continuous operation, charge 

approximately 90% of estimated quantity of water, half of sand, all cement, and the other one-

half of the sand into mixer in that sequence and mix thoroughly with remainder of water until 

mixture is uniform in color and consistency. Avoid excess mixing to prevent hasty solution of 

cement resulting in accelerated set. Discard plaster, which has begun to set before it is used, 

retempering is not allowed. Do not use any caked or lump materials.  Completely empty mixer 

and mixing boxes after each batch is mixed and keep free  of old plaster. 

 

2.3 WATERPROOFING SYSTEM: 

 

A. A penetrating waterproof system shall be exposed on all concrete surfaces that will be 

submerged inside the pool prior to installation of a plaster finish.  The product shall be 
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manufactured by Aquron or approved equal.  Product by Aquron shall be CSPS, which shall 

be installed by a manufacturer certified installer, or approved equal.   

 

B. Product shall meet all technical requirements listed below: 

 

1. Physical:  Liquid 

2. Color:  Clear 

3. Odor: None 

4. Specific gravity: 1.11± 

5. Flash point:  None 

6. pH: 12± 

7. Toxicity: None 

8. Boiling Point: 212ºF/100ºC 

9. Freeze Temperature  32ºF/0ºC 

10. Hazardous Vapors:  None 

11. Weight per Gallon:  9.18lbs/4.16kg 

12. Environmental Impact:  Neutral 

13. User-friendly: Yes 

14. Shelf Life: Indefinite 

15. Freeze Harm: None (Allow to Thaw Completely) 

16. Surface Bond Quality: Excellent 

17. Flammability:  None 

18. VOC/VOS Content: None 

19. Resistance to UV:  Excellent 

20. Paintable:  Yes 

21. Pollutants:  None 

22. Waste Disposal Methods: Non-hazardous 

23. Resistance to Abrasion:  Excellent 

24. Polymerization:  nil 

25. Solids before Applied: nil 

26. Solids after Applied:  100% 

27. R-Factor: Increases up to 20 

28. Recommended Coverage: 150 sq. feet per US gallon 

29. 3.5 sq. meters per liter 

 

C. This product shall be used on the walls of the pool or in any areas that are constructed with 

cast-in-place concrete or will be in a submerged condition. 

 

D. Furnish and install multicoat waterproof membrane, or approved equal, for any areas where 

structure is constructed with cast-in-place concrete. 

PART 3 – EXECUTION 

3.1 PREPARATION OF SURFACES: 

 

A. Clean base surfaces of projections, dust, loose particles, grease, bond breakers, and foreign 

matter; make sufficiently rough to provide a strong mechanical bond.  Wash entire concrete pool 

shell with acidic solution within two (2) hours of plastering. Do not apply plaster directly to the 

surfaces of masonry or concrete that are coated with any acidic solution compound or similar 

agent until compound or agent is completely removed by water blasting. Thoroughly wash entire 

surface with 2,000-psi high-pressure water immediately prior to plastering. Wet cementitious 

base surfaces with a fine fog water spray to produce a uniformly moist condition and check 
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screeds, pool equipment, and accessories for correct alignment before plastering is started. Do 

not apply plaster to base surfaces containing frost. Install temporary coverings as required to 

protect adjoining surfaces from staining or damage by plastering operations. 

 

B. Bond coats or scratch coats used must be pre-approved by Engineer prior to application on pool 

surface. 

 

3.2 APPLICATION OF PLASTER: 

 

A. General: Apply finish plaster to minimum ½-inch thickness at any location.  Apply finish plaster 

by hand or machine. If plastering machine is used, control fluidity of plaster to have a slump not 

exceeding 1-1/2-inches when tested using a 2-inch by 4-inch by 6-inch high slump cone. Do not 

add additional water to the mix after determining water content to meet this slump. Perform slump 

test according to the following procedure: 

 

1. Place cone on level, dry non-absorptive base plate. 

 

2. While holding cone firmly against base plate, fill cone with plaster taken directly from hose 

or nozzle of plastering machine, tamping with a metal rod during filling to release all air 

bubbles. 

 

3. Screed off plaster level with top of cone. Remove cone by lifting it straight up with a slow 

and smooth motion. 

 

4. Place cone in a vertical position adjacent to freed plaster sample using care not to jiggle 

base plate. 

 

5. Lay straightedge across top of cone being careful not to vibrate cone, measure slump in 

inches from bottom edge of straightedge to the top of slumped plaster sample. 

 

B. Workmanship: Apply finish plaster in two coats by “double-back” method with second coat 

applied as soon as first coat is tamped and initially floated.  Apply plaster with sufficient pressure 

to provide a good bond on bases. Work plaster to screeds at intervals of from 5 feet to 8 feet on 

straight surfaces. Apply smooth trowel finish without waves, cracks, trowel marks, ridges, pits, 

crazing, discoloration, projections, or other imperfections. Form plaster carefully around curves 

and angles, and consequent drooping of applications. Produce surfaces free of visible junction 

marks in finish coat where one day’s work adjoins another. 

 

C. Curing: Cure plaster with fine fog water spray applied to finish coat as frequently as required to 

prevent dry-out of plaster. Keep plaster damp until pool is filled.  Prevent damage or staining of 

plaster by troweling. 

 

D. Patching, Pointing, and Cleaning Up: Upon completion, cut out and patch loose, cracked, 

damaged, or defective plaster; patches matching existing plaster in texture, color, and finish, 

flush with adjoining plaster. Perform pointing and patching of surfaces and plasterwork abutting 

or adjoining any other finish work in a neat and workmanlike manner. If 10 percent or more of the 

pool’s plaster finish is found to be defective, the plaster shall be removed from all surfaces and 

replaced completely. Remove plaster droppings or spatterings from all surfaces. Leave plaster 

surfaces in clean, unblemished condition ready for pool filling. Remove protective coverings from 

adjoining surfaces. Remove rubbish and debris from the site. 

 

3.3 PRE-FILL SPECIFICATION: 
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A. Contractor shall employ a qualified water testing agency to analyze the domestic water with which 

the pool will be filled within 2 weeks of the plaster date and shall employ a swimming pool 

experienced water chemistry consultant to determine types and quantities of chemicals required 

to ensure calcium-balanced water immediately upon the completion of water filling. 

 

B. Have on hand quantities of the chemicals as determined above, plus 25% overage for follow-up 

treatment. These chemicals, typically including calcium chloride, bicarbonate of soda, and 

muriatic acid, in addition to standard chlorine products and alkalizer/ph control products required 

elsewhere. 

 

C. The surge tanks shall not be plastered until all other work in the area is substantially complete 

and the filtration system and chlorination systems are complete and ready for start-up. The 

Contractor shall supply all chemicals required for treatment of the pool water. 

 

D. Contractor shall submit domestic water analysis to Owner and/or Engineer at least 2 weeks prior 

to filling the pool(s). 

 

 

END OF SECTION 092400 
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SECTION 092900 - GYPSUM BOARD 

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. Interior gypsum board. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Samples:  For the following products: 

1. Trim Accessories: Full-size Sample in 12-inch-long length for each trim accessory 
indicated. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack 
panels flat and supported on risers on a flat platform to prevent sagging. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold 
damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E 90 and classified according 
to ASTM E 413 by an independent testing agency. 
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2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

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. Georgia-Pacific Gypsum LLC 
2. National Gypsum Company 
3. USG Corporation 
4. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

B. Mold (Moisture)-Resistant Gypsum Board: ASTM C 1396. With moisture- and mold-resistant 
core and paper surfaces. 

1. Core: As indicated on Drawings. 
2. Long Edges: Tapered. 
3. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

2.4 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 
2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
d. L-Bead:  L-shaped; exposed long flange receives joint compound. 
e. U-Bead:  J-shaped; exposed short flange does not receive joint compound. 
f. Expansion (control) joint. 
g. Curved-Edge Cornerbead: With notched or flexible flanges. 

2.5 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475. 

B. Joint Tape: 

1. Interior Gypsum Board:  Paper. 

C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, 
use setting-type taping compound. 

2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and 
trim flanges, use drying-type, all-purpose compound. 

3. Fill Coat:  For second coat, use drying-type, all-purpose compound. 
4. Finish Coat:  For third coat, use drying-type, all-purpose compound. 

http://www.specagent.com/LookUp/?ulid=249&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792438&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792440&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792444&mf=04&&mf=04&src=wd
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2.6 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations. 

B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

C. Acoustical Joint Sealant:  Manufacturer's standard non-sag, paintable, non-staining latex 
sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission 
through perimeter joints and openings in building construction as demonstrated by testing 
representative assemblies according to ASTM E 90. 

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. Pecora Corporation; AC-20 FTR 
b. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant 
c. USG Corporation; SHEETROCK Acoustical Sealant 
d. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2. Acoustical joint sealant shall have a VOC content of 250 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer 
present, for compliance with requirements and other conditions affecting performance. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent 
panels not less than one (1) framing member. 

C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with 
not more than 1/16-inch of open space between panels.  Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered 
edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not 
make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

http://www.specagent.com/LookUp/?ulid=261&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814802&mf=04&&mf=04&src=wd
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F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow ¼-
to 3/8-inch-wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide ¼- to ½-inch-wide spaces at these locations and trim edges 
with edge trim where edges of panels are exposed.  Seal joints between edges and abutting 
structural surfaces with acoustical sealant. 

H. Wood Framing: Install gypsum panels over wood framing, with floating internal corner 
construction. Do not attach gypsum panels across the flat grain of wide-dimension lumber, 
including floor joists and headers. Float gypsum panels over these members or provide control 
joints to counteract wood shrinkage. 

I. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings 
and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both 
faces of partitions at perimeters and through penetrations.  Comply with ASTM C 919 and with 
manufacturer's written recommendations for locating edge trim and closing off sound-flanking 
paths around or through assemblies, including sealing partitions above acoustical ceilings. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board where indicated on Drawings. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels in most economical direction, with ends and 
edges occurring over firm bearing unless otherwise indicated or required by fire-
resistance-rated assembly, and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels. 

3. Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

3.4 INSTALLING TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations approved 
by Architect for visual effect. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners, unless otherwise indicated. 
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2. Bullnose Bead:  Use at outside corners. 
3. LC-Bead:  Use at exposed panel edges. 
4. L-Bead:  Use where indicated. 
5. U-Bead:  Use at exposed panel edges. 
6. Curved-Edge Cornerbead: Use at curved openings. 

3.5 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces 
for decoration.  Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C 840: 

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 4: At panel surfaces that will be exposed to view, receiving wallcoverings, flat, and 

non-flat paints. 

a. Primer and its application to surfaces are specified in Section 099600 “High-
Performance Coatings”. 

3.6 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall 
application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 092900 
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SECTION 093413 - SWIMMING POOL TILE 

 

PART 1 – GENERAL 

 

1.1 WORK INCLUDED: 

 

A. Ceramic tile finish on floor and wall targets, racing lanes, warning stripes, zero depth entry, and 

all exposed protruding edges under the water surface as indicated on pool drawings, or as 

shown on contract documents. 

 

B. PVC or Tile Markings shall be supplied and installed on gutter by pool contractor. 

 

1.2 RELATED WORK: 

 

A. Section 033713, SHOTCRETE FOR SWIMMING POOLS 

 

B. Section 092400, SWIMMING POOL PLASTER 

 

C. Section 131100, SUMMARY OF WORK FOR SWIMMING POOLS 

 

1.3 QUALITY ASSURANCE: 

 

A. Work and materials for tiling shall be in accordance with system W244-91 of the TCA 

Handbook. 

 

1.4 REFERENCES: 

 

A. The following standards for a part of these specifications as referenced: 

 

ASTM International (ASTM) 

 

ASTM  C1028   Tile Slip Resistance 

 

ASTM  C1027   Tile Resistance to Abrasion and Tread Wear 

 

ASTM  C1026   Tile Resistance to Freeze-Thaw Cycling 

 

ASTM  C373   Tile Water Absorption 

 

ASTM  C650   Tile Chemical Resistance 

 

ASTM  C648   Tile Break Strength 

 

ASTM  C1378   Tile Stain Resistance and Maintainability 

 

ASTM  C150   Portland Cement 

 

ASTM  C144   Aggregate for Masonry Mortar 

 

ASTM  C207   Hydrated Lime for Masonry Purposes 
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American National Standards Institute (ANSI) 

 

ANSI A108/A118/A136.1 Installation of Ceramic Tile 

 

ASNI A137.1 Ceramic Tile 

 

Tile Council of North America 

 

TCNA Handbook for Ceramic, Glass and Stone Tile Installation, latest edition 

 

1.5 SUBMITTALS, IN ACCORDANCE WITH SECTION 013300 SUBMITTAL PROCEDURES, 

SUBMIT THE FOLLOWING: 

 

A. Shop drawings indicating tile layout, patterns, color arrangement, perimeter conditions, 

junctions with dissimilar materials, thresholds, and setting details. 

 

B. Three full size samples of each color tile selected, one full size sample of each special shape 

required, and samples of divider strip and of cured pointing mortar, and proposed deck depth 

markers and wall depth markers.  Samples of pointing mortar shall be resubmitted as required 

until color and texture are approved by the Engineer. 

 

1.6 PRODUCT DELIVERY AND STORAGE: 

 

A. Deliver tile materials to site in unopened factory containers sealed with Grade Seals bearing 

printed name or manufacturer and the words “Standard Grade”.  Keep the Grade Seals intact 

and containers dry until tiles are used. 

 

B. Tile accessory materials shall be protected from damage and deterioration during delivery, 

storage and installation. 

 

C. Tile containers shall not be opened, or the manufacturer’s seals broken until they have been 

inspected by the Engineer. 

 

D. A master grade certificate shall be submitted to the Engineer.  The certificate shall be the 

signature of the installer and the manufacturer and shall state the kinds and grades of tile 

furnished. The identification marks on the tile shall correspond with marks on the certificate. 

 

E. Keep cementitious materials dry until used. 

 

1.7 GUARANTEES:   

 

A. The Contractor shall agree to repair or replace any work at no cost to the Owner, upon written 

notification from the Owner within the warranty period. Prorated warranties are not acceptable. 

 

PART 2 – PRODUCTS 

 

2.1 BASIC MATERIALS: 

 

A. Portland Cement: ASTM C150, Type II, low alkali. 

 

B. Hydrated Lime: ASTM C207, Type S. 
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C. Mortar Sand: ASTM C144 sand except all passing the No. 30 sieve.  

 

D. Joint Sand: Same as mortar sand except all passing the No. 30 sieve. 

 

E. Water: Clean and fresh, from domestic potable source. 

 

F. Color Pigments: Pure ground mineral oxides, non-fading, alkali and lime proof, factory weighed 

and packaged. 

 

G. Mortar admixture shall be in accordance with manufacturer’s instructions. 

 

2.2 TILE MATERIALS: 

 

A. Standard Grade conforming to ANSI A137.1.  Provide trimmer units as indicated and specified, 

including special shapes as detailed or required. Tile patterns and colors shall be as indicated 

and specified, colors of approved shades.  Mesh mounted or perforated paper backed tile is not 

allowed where the mesh of paper remains as a permanent part of the installation.  Provide tile 

as manufactured by Dal-Tile, American Oleans, or approved equal. 

 

B. Unglazed Ceramic Mosaic Tile: 

 

1. Type:  Porcelain unglazed ceramic mosaic tile, cushion or all-purpose edges, 2-inch 

square unless otherwise noted. 

 

2. Tile shall be frost resistant. 

 

3. Tile color shall be White background for the depth marker.  Black for lane lines, 

targets, for depth marker letters and markings. 

 

4. At all edges a bullnose tile shall provide a safe and smooth transition.  

 

5. At the zero entry to the pool, a 2-ft wide strip of slip resistant, ceramic, tile shall be 

installed on both sides of the gutter.  Color shall be white and match the plaster 

finish. 

 

C. Universal ‘No Diving’ Symbol: Provide 6-inch by 6-inch non-skid ceramic tile with universal ‘No 

Diving’ symbol.  Lettering shall be a contrasting color, with a minimum letter height of 4-inches.  

Provide at all locations indicated on plans. 

 

2.3 SETTING BED MORTAR: 

 

A. Machine mix mortar after dry mixing materials. Mix mortar not less than 5 minutes after water is 

added. Accurately measure materials using calibrated measuring boxes; shovel measurement 

is not permitted. Discard mortar, which is not placed and compacted before initial set. Measure 

materials by volume. Setting bed mortar: Factory blended Laticrete 3701 Fortified Mortar bed 

mortar mix as manufactured by Laticrete International or approved equal. The mortar shall be 

weather, frost, and shock resistant. TCA rating: heavy duty.  Follow manufacturer’s instructions. 

 

2.4 WATERPROOF MEMBRANE: 

 

A. Furnish and install multicoat waterproof membrane, or approved equal, for any areas where 

structure is constructed with cast-in-place concrete. 
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2.5 BOND COAT: 

 

A. Bond coat shall be Laticrete 254 Platinum or approved equal.  The setting mortar shall be 

water-resistant, weather, frost and shock resistant.  TCA rating, extra heavy duty. Follow the 

manufacturer’s instructions. 

 

2.6 TILE JOINT GROUT: 

 

A. Grout shall be one (1) part white Portland cement and two (2) parts #30 white sand. 

 

2.7 DEPTH MARKERS: 

 

A. The depth of the water shall be plainly marked at the pool’s edge, at maximum and minimum 

points of break between the deep and shallow portions and at 2-foot increments of water 

depth.  Depth markers shall be in numerals of 4-inches minimum height. 

 

B. Depth markers around perimeter of pool, as required: Black lettering on white, non-skid. 

 

C. Pool contractor to install ceramic tile depth markers at appropriate locations as required by 

code. 

 

PART 3 – EXECUTION 

 

3.1 INSPECTION BEFORE INSTALLATION: 

 

A. Tile installer shall inspect and verify job conditions.  Report all defects in base surfaces for 

correction before proceeding. 

 

3.2 PREPARATION: 

 

A. Clean substrates of dust, dirt, oil, grease and deleterious substances and mechanically 

roughen concrete and shotcrete for bond. Conform to applicable Reference Standards and to 

recommendations of manufacturers of materials used. 

 

B. Substrates to Receive Mortar Setting Beds: Keep cementitious backing damp for at least 8 

hours and scrub with neat Portland Cement slurry just prior to placing setting bed mortar. 

 

C. Tile Wetting: Dampen tile according to above Reference Standards or tile manufacturer’s 

instructions, as required. 

 

D. Screeds: Accurately set temporary screeds to control the finish plane of mortar-bed set tile and 

remove as soon as setting bed is sufficiently hardened.  Fill void spaces from screeds with 

same mortar. 

 

3.3 TILE INSTALLATION: 

 

A. Arrange tile according to patterns detailed. Set tile with flush well-fitted joints, finished in true 

planes, plumb, square, joints of uniform size.  Provide approved trimmers as shown or required. 

Cut tile without marring. Carefully grind and joint tile edges and cuts. 
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B. Mortar Bed Set Tile: Follow Tile Council of America Installation Method to achieve total tile 

system thickness for Thin or Thick-Set. Apply specified setting bed mortar on fresh Portland 

Cement slurry coat, tamp and screed to required planes. Spread no more mortar than can be 

covered with tile before initial set. Do not use retempered mortar. Trowel 1/32-inch to 1/16-inch 

thick bond coat over plastic setting bed mortar just before setting tile or apply bond coat to back 

of each tile placed. Set tile in position and beat firmly into the setting bed mortar. Bring tile 

faces to a true and correct plane.  Complete all beating and leveling before mortar sets and in 

no case later than one hour after first placing. When ready, wet and remove paper and glue 

avoiding excess water. At this time adjust any out-of-line or out-of-level tile. 

 

C. Joint Size: Install tile with uniform 1/16-inch joint width. 

 

D. Ceramic Tile Joint Grouting: Grout tile joints full after washing out and saturating with clean 

water. Mix grout with water to a thick creamy consistency and force into joints for entire thick 

depth, flush with surface.  Clean off all excess and fill skips and gaps before grout sets. Use 

white grout between black tiles with black grout, and grout between other colored tiles with 

grout matching approved submittals.  Provide dampness for minimum 3-day curing and polish 

with clean dry cloths. 

 

E. Expansion Joints: Provide expansion joint per TCA Method EJ171-91 at all expansion joints, 

construction joints or locations recommended by manufacturers of the products. Saw cut 

control joints as necessary.  Provide shop drawings showing joint dimensions, backer rod and 

sealant. 

 

 

END OF SECTION 093413 
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SECTION 099113 - EXTERIOR PAINTING 

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 surface preparation and the application of paint systems on the following 
exterior substrates: 

1. Galvanized metal. 

1.3 DEFINITIONS 

A. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 

B. Samples:  For each type of paint system and each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches square. 
2. Step coats on Samples to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

C. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category specified, with 
the proposed product highlighted. 

3. VOC content. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  Five percent, (5%) but not less than 1 gal. of each material and color applied. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
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2. Remove rags and waste from storage areas daily. 

1.7 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds eighty-five 
percent (85%); at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or 
wet surfaces. 

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, but are not limited to, the following: 

1. Behr Process Corporation 
2. Benjamin Moore & Co. 
3. Duron, Inc. 
4. ICI Paints 
5. PPG Architectural Finishes, Inc. 
6. Sherwin-Williams Company (The) 
7. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2.2 PAINT, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 
in its "MPI Approved Products List." 

B. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

C. VOC Content: Provide materials that comply with VOC limits of authorities having jurisdiction. 

D. Colors:  As selected by Architect and Owner from manufacturer’s entire range, to match existing 
adjacent building. 

2.3 SOURCE QUALITY CONTROL 

A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample paint materials.  
Contractor will be notified in advance and may be present when samples are taken.  If 
paint materials have already been delivered to Project site, samples may be taken at 
Project site.  Samples will be identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 

http://www.specagent.com/LookUp/?ulid=543&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815142&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790403&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815175&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815056&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815060&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815061&mf=04&&mf=04&src=wd
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3. Owner may direct Contractor to stop applying paints if test results show materials being 
used do not comply with product requirements.  Contractor shall remove noncomplying 
paint materials from Project site, pay for testing, and repaint surfaces painted with 
rejected materials.  Contractor will be required to remove rejected materials from 
previously painted surfaces if, on repainting with complying materials, the two (2) paints 
are incompatible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

C. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 
applicable to substrates and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and 
are not to be painted.  If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall 
items that were removed.  Remove surface-applied protection. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems indicated. 

D. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal by 
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 
subsequently applied paints. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 
Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint both sides and edges of exterior doors and entire exposed surface of exterior door 

frames. 
3. Do not paint over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 
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4. Primers specified in painting schedules may be omitted on items that are factory primed 
or factory finished if acceptable to topcoat manufacturers. 

B. Tint undercoats same color as topcoat but tint each undercoat a lighter shade to facilitate 
identification of each coat if multiple coats of same material are to be applied.  Provide sufficient 
difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with paint 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.6 EXTERIOR PAINTING SCHEDULE 

A. Galvanized-Metal Substrates: 

1. Water-Based Light Industrial Coating System: 

a. Prime Coat:  Primer, galvanized, water based, MPI #134. 
b. Intermediate Coat: Light industrial coating, exterior, water based, matching 

topcoat. 
c. Topcoat: Light industrial coating, exterior, water based, semi-gloss (Gloss 

Level 5), MPI #163. 

END OF SECTION 099113 
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SECTION 099600 - HIGH-PERFORMANCE COATINGS 

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 surface preparation and the application of high-performance coating 
systems on the following substrates: 

1. Interior Substrates: 

a. Steel. 
b. Gypsum board. 

1.3 DEFINITIONS 

A. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D 523. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 

1. Include printout of current "MPI Approved Products List" for each product category 
specified, with the proposed product highlighted. 

2. Indicate VOC content. 

B. Samples: For each type of coating system and in each color and gloss of topcoat indicated. 

1. Submit Samples on rigid backing, 8 inches square. 
2. Apply coats on Samples to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

C. Product List:  Cross-reference to coating system and locations of application areas. Use same 
designations indicated on Drawings and in schedules.  Include color designations. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Coatings: Five percent (5%), but not less than 1 gallon of each material and color 
applied. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.7 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and ambient air temperatures 
are between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply coatings when relative humidity exceeds eighty-five percent (85%); at 
temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior coatings in snow, rain, fog, or mist. 

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, but are not limited to, the following: 

1. Behr Process Corporation 
2. Benjamin Moore & Co. 
3. ICI Paints 
4. Sherwin-Williams Company (The) 
5. Sumter Coatings, Inc. 
6. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

2.2 HIGH-PERFORMANCE COATINGS, GENERAL 

A. MPI Standards: Provide products that comply with MPI standards indicated and are listed in 
"MPI Approved Products List." 

B. Material Compatibility: 

1. Materials for use within each coating system that are compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a coating system, provide products recommended in writing by 
manufacturers of topcoat for use in coating system and on substrate indicated. 

3. Products shall be of same manufacturer for each coat in a coating system. 

C. VOC Content: Products shall comply with VOC limits of authorities having jurisdiction and, for 
interior coatings applied at Project site, the following VOC limits, exclusive of colorants added to 
a tint base: 

1. Non-Flat Paints and Coatings: 150 g/L. 
2. Primers, Sealers, and Undercoaters: 200 g/L. 
3. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals: 250 g/L. 
4. Zinc-Rich Industrial Maintenance Primers: 340 g/L. 
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5. Pretreatment Wash Primers: 420 g/L. 

D. Colors: As selected by Architect and Owner from manufacturer’s entire range. 

2.3 SOURCE QUALITY CONTROL 

A. Testing of Coating Materials:  Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample coating materials.  
Contractor will be notified in advance and may be present when samples are taken. If 
coating materials have already been delivered to Project site, samples may be taken at 
Project site.  Samples will be identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 
3. Owner may direct Contractor to stop applying coatings if test results show materials 

being used do not comply with product requirements.  Contractor shall remove 
noncomplying coating materials from Project site, pay for testing, and recoat surfaces 
coated with rejected materials.  Contractor will be required to remove rejected materials 
from previously coated surfaces if, on recoating with complying materials, the two (2) 
coatings are incompatible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 
as follows: 

1. Gypsum Board: Twelve percent (12%). 

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth. 

D. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates and coating systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and 
are not to be painted. If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall 
items that were removed. Remove surface-applied protection. 
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C. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, 
grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce coating systems indicated. 

D. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop 
paint is abraded. Paint exposed areas with the same material as used for shop priming to 
comply with SSPC-PA 1 for touching up shop-primed surfaces. 

3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions and 
recommendations in "MPI Architectural Painting Specification Manual." 

1. Use applicators and techniques suited for coating and substrate indicated. 
2. Coat surfaces behind movable equipment and furniture same as similar exposed 

surfaces. Before final installation, coat surfaces behind permanently fixed equipment or 
furniture with prime coat only. 

3. Coat back sides of access panels, removable or hinged covers, and similar hinged items 
to match exposed surfaces. 

4. Do not apply coatings over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of the 
same material are to be applied. Tint undercoats to match color of finish coat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 
has a uniform coating finish, color, and appearance. 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, runs, sags, ropiness, or other surface imperfections. Produce sharp glass lines and color 
breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Owner will engage the services of a qualified testing and inspecting 
agency to inspect and test coatings for dry film thickness. 

1. Contractor shall touch up and restore coated surfaces damaged by testing. 
2. If test results show that dry film thickness of applied coating does not comply with coating 

manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with coating 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing coating application, clean spattered surfaces. Remove spattered coatings by 
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 
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C. Protect work of other trades against damage from coating operation. Correct damage to work of 
other trades by cleaning, repairing, replacing, and recoating, as approved by Architect, and 
leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced coated surfaces. 

3.6 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE 

A. Steel Substrates: 

1. Epoxy System, MPI INT 5.1L: 

a. Prime Coat: Primer, epoxy, anti-corrosive, for metal, MPI #101. 
b. Intermediate Coat: Epoxy, matching topcoat. 
c. Topcoat: Epoxy, interior, eggshell (Gloss Level 3), MPI #77. 

B. Gypsum Board/Plaster Substrates: 

1. Epoxy System, MPI INT 9.2E: 

a. Prime Coat: Primer sealer, latex, interior, MPI #50. 
b. Intermediate Coat: Epoxy, matching topcoat. 
c. Topcoat: Epoxy, interior, eggshell (Gloss Level 3), MPI #77. 

END OF SECTION 099600 
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SECTION 101400 - SIGNAGE 

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 the following: 

1. Panel signs. 

B. Related Sections include the following: 

1. Section 015000 "Temporary Facilities and Controls" for temporary information and 
directional signs. 

2. Section 220553 "Identification for Plumbing Piping and Equipment" for labels, tags, and 
nameplates for plumbing systems and equipment. 

3. Section 260553 "Identification for Electrical Systems" for labels, tags, and nameplates for 
electrical equipment. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: For panel signs. 

1. Include fabrication and installation details and attachments to other work. 
2. Show sign mounting heights, locations of supplementary supports to be provided by other 

installers, and accessories. 
3. Show message list, typestyles, graphic elements, including raised characters and Braille, 

and layout for each sign. 

C. Samples:  Manufacturer's color charts consisting of actual units or sections of units showing the 
full range of colors available for the following: 

1. Acrylic Sheet:  Full-size Sample for each color required. 

D. Sign Schedule:  Use same designations indicated on Drawings or as listed in special schedule. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For manufacturer. 

B. Sample Warranty:  For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For signs to include in maintenance manuals. 
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1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Shop that employs skilled workers who custom-fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of signs that fail in 
materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of finishes beyond normal weathering. 
b. Deterioration of embedded graphic image 
c. Separation or delamination of sheet material and components. 

2. Warranty Period:  Five (5) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Thermal Movements: For exterior signs, allow for thermal movements from ambient and surface 
temperature changes. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces. 

B. Accessibility Standard: Comply with applicable provisions in the ABA standards of the Federal 
agency having jurisdiction and ICC/ANSI A117.1. 

C. Source Limitations for Signs: Obtain each sign type indicated from one (1) source from a single 
manufacturer. 

2.2 PANEL SIGNS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. ASE, Inc. 
2. Best Sign Systems, Inc. 
3. Intelligent Signage, Inc. 
4. Seton Identification Products 
5. Substitutions: Under provisions of Section 012500 “Substitution Procedures”. 

B. Interior Panel Signs: Provide smooth sign panel surfaces constructed to remain flat under 
installed conditions within a tolerance of plus or minus 1/16-inch measured diagonally from 
corner to corner. 

C. Interior Signs: Provide matte finish plaques in sizes to accommodate the message indicated in 
the Signage Schedule on the Door Schedule and the Signage Details drawing in the 
Construction Documents. Fabricate of thermoformed acrylic plastic conforming to ASTM D 709, 
Type NDP minimum 1/8-inch. Provide with square corners. 
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1. Graphics Application: 

a. Raised Letters: Minimum 1/32-inch-thick acrylic message letters. These shall 
comply with Section 703.2.3 (not italic, oblique, script or decorative) and 703.2.5 
(1-inch character height) of the ICC/ANSI A117.1 Code. 

b. Pictogram: Each sign shall be provided with an international symbol of accessibility 
per Section 4.30.7 (Figure 43 a and b) of the Americans with Disabilities Act. The 
raised image pictogram shall have a field height of 6 inches minimum. Text and 
braille shall not be located in the pictogram field. 

c. Messages: 

1) Typeface: Helvetica Medium, with accompanying Grade 2 Braille message. 
2) Type Size: 1-inch large and small case, with width, height and stroke 

complying with the requirements of Section 703.2.6 (maximum stroke width 
fifteen percent (15%) of the height of each letter at the top surface of the 
character and thirty percent (30%) maximum of the height of each letter at 
the base, Section 703.2.7 (character spacing 1/8-inch minimum and four (4) 
times the tactile character stroke width maximum), and Section 703.2.8 
(spacing between lines shall be between one hundred thirty-five percent 
(135%) and one hundred seventy percent (170%) of the tactile character 
height) of the ICC/ANSI A117.1 Code. 

3) Background Color: In color selected by Architect and Owner from 
manufacturer's entire range. Message Color: In contrasting color of 
background. 

2.3 MATERIALS 

A. Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV absorbing). 

2.4 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signs, 
non-corrosive and compatible with each material joined, and complying with the following unless 
otherwise indicated: 

1. Use concealed fasteners and anchors unless indicated to be exposed. 
2. For exterior exposure, furnish stainless-steel devices unless otherwise indicated. 
3. Exposed Metal-Fastener Components, General: 

a. Fastener Heads: For non-structural connections, use flathead or oval countersunk 
screws and bolts with tamper-resistant head slots unless otherwise indicated. 

4. Sign Mounting Fasteners: 

a. Through Fasteners: Exposed metal fasteners matching sign finish, with type of 
head indicated, and installed in pre-drilled holes. 

2.5 FABRICATION 

A. General: Provide manufacturer's standard sign assemblies according to requirements indicated. 

1. Preassemble signs in the shop to greatest extent possible. Disassemble signs and 
assemblies only as necessary for shipping and handling limitations. Clearly mark units for 
reassembly and installation; apply markings in locations concealed from view after final 
assembly. 
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2. Mill joints to tight, hairline fit. Form assemblies and joints exposed to weather to exclude 
water penetration and retention. 

3. Provide rabbets, lugs, and tabs necessary to assemble components and to attach to 
existing work. Drill and tap for required fasteners. Use concealed fasteners where 
possible; use exposed fasteners that match sign finish. 

2.6 GENERAL FINISH REQUIREMENTS 

A. Appearance of Finished Work:  Noticeable variations in the same piece are not acceptable.  
Variations in appearance of other components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.7 ACRYLIC SHEET FINISHES 

A. Colored Coatings for Acrylic Sheet:  For copy and background colors, provide colored coatings, 
including inks, dyes, and paints, that are recommended by acrylic manufacturers for optimum 
adherence to acrylic surface and that are UV and water resistant for five (5) years for 
application intended. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of work. 

B. Verify that sign-support surfaces are within tolerances to accommodate signs without gaps or 
irregularities between backs of signs and support surfaces unless otherwise indicated. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to manufacturer's 
written instructions. 

1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign 
surfaces free of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to the accessibility standard. 
3. Before installation, verify that sign surfaces are clean and free of materials or debris that 

would impair installation. 

B. Accessible Signage: Install in locations on walls as indicated on Drawings and according to the 
accessibility standard. 

1. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where applicable.  
Where not indicated or possible, such as double doors, install signs on nearest adjacent 
walls.  Locate to allow approach within 3 inches of sign without encountering protruding 
objects or standing within swing of door. 

C. Mounting Methods: 
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1. Through Fasteners: Drill holes in substrate using predrilled holes in sign as template. 
Countersink holes in sign if required. Place sign in position and flush to surface. Install 
through fasteners and tighten. 

D. Signs Mounted on Glass: Provide opaque sheet matching sign material and finish onto opposite 
side of glass to conceal back of sign and two-face tape. 

3.3 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with specified 
requirements. Replace signs with damaged or deteriorated finishes or components that cannot 
be successfully repaired by finish touchup or similar minor repair procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's 
written instructions and touch up minor nicks and abrasions in finish. Maintain signs in a clean 
condition during construction and protect from damage until acceptance by Owner. 

END OF SECTION 101400 
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SECTION 102600 - WALL AND DOOR PROTECTION 

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. Impact-resistant wall coverings. 

B. Related Requirements: 

1. Section 087100 "Door Hardware" for metal armor, kick, mop, and push plates. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, impact strength, dimensions of 
individual components and profiles, and finishes. 

B. Shop Drawings:  For each type of wall protection showing locations and extent. 

1. Include plans, elevations, sections, and attachment details.   

C. Samples: For each type of exposed finish on the following products, prepared on Samples of 
size indicated below. 

1. Impact-Resistant Wall Covering: 6 by 6 inches square. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualifications: For Installer and Manufacturer. 

B. Material Certificates:  For each type of exposed plastic material. 

C. Sample Warranty:  For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of wall protection product to include in maintenance manuals. 

1. Include recommended methods and frequency of maintenance for maintaining best 
condition under anticipated traffic and use conditions. Include precautions against using 
cleaning materials and methods that may be detrimental to finishes and performance. 
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1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Mounting and Accessory Components: Amounts proportional to the quantities of extra 
materials. Package mounting and accessory components with each extra material. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: Engage an installer who has no less than three (3) years’ experience in 
installation of systems similar in complexity to those required for this project. 

B. Manufacturer’s Qualifications: Not less than five (5) years’ experience in the production of 
specified products and a record of successful in-service performance. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store wall protection in original undamaged packages and containers inside well-ventilated area 
protected from weather, moisture, soiling, extreme temperatures, and humidity. 

1. Maintain room temperature within storage area at not less than 50 70 deg F (21 deg C) 
during the period plastic materials are stored. 

2. Keep plastic materials out of direct sunlight. 
3. Store plastic wall protection components for a minimum of 48 72 hours, or until plastic 

material attains a minimum room temperature of 50 70 deg F (21 deg C). 

a. Store wall coverings in a horizontal position. 

4. Do not install if relative humidity is greater than eighty percent (80%) 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of wall protection units 
that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including detachment of components from each other or from 
the substrates, delamination, and permanent deformation beyond normal use. 

b. Deterioration of metals, metal finishes, plastics, and other materials beyond normal 
use. 

2. Warranty Period: 

a. Impact-Resistant Wall Coverings: Ten (10) years from date of Substantial 
Completion. 

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, but are not limited to, the following: 
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1. Altro USA 
2. Commercial Corner Guards 
3. Construction Specialties, Inc. 
4. Crane Composites, Inc. 
5. IPC Door and Wall Protection Systems; Division of InPro Corporation 
6. Korogard Wall Protection Systems; a division of RJF International Corporation 
7. Level Digital Wallcoverngs 
8. Marlite, Inc., a division of Nudo Products, Inc. 
9. Pawling Corporation 
10. Tarkett North America 
11. Substitutions:  Under provisions of Section 012500 “Substitution Procedures”. 

B. Source Limitations:  Obtain wall protection products of each type from single source from single 
manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Surface Burning Characteristics: Comply with ASTM E 84 or UL 723; testing by a qualified 
testing agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: 25 or less. 
2. Smoke-Developed Index: 450 or less. 

B. Regulatory Requirements: Comply with applicable provisions in ICC A117.1. 

2.3 IMPACT-RESISTANT WALL COVERINGS 

A. Impact-Resistant Sheet Wall Covering: Fabricated from pre-finished polyester glass reinforced 
plastic sheets. 

1. Basis-of-Design: Crane Composites, Inc.; GLASBORD-FSI with Surfaseal 
2. Size: Minimum 48 by 96 inches for sheet. 
3. Sheet Thickness: Minimum 0.09-inch. 
4. Color and Texture: As selected by Architect and Owner from manufacturer’s entire range, 

to match existing. 
5. Height: Full wall, unless otherwise indicated. 
6. Trim and Joint Moldings: Extruded rigid plastic that matches sheet wall covering color. 
7. Mounting: Adhesive. 

2.4 MATERIALS 

A. Plastic Materials: Chemical- and stain-resistant, fiberglass reinforced thermosetting polyester 
panel sheets complying with ASTM D 5319, thickness as indicated. Resistant to rot, corrosion, 
staining, denting, peeling, and splintering. Coated with sanitary sealer with water-based 
coatings and controlled, low-temperature inline curing. 

1. Flexural Strength: 13 x 103 psi per ASTM D 790. 
2. Flexural Modulus: 0.6 x 106 psi per ASTM D 790. 
3. Tensile Strength: 6.8 x 103 psi per ASTM D 638. 
4. Tensile Modulus: 0.9 x 106 psi per ASTM D 638. 
5. Water Absorption: 0.32% per ASTM D 570. 
6. Barcol Hardness (Scratch Resistance): 40 as per ASTM D 2583. 
7. Izod Impact Strength: 15 ft. lbs./in ASTM D 256. 
8. Mold and Mildew: Pass per ASTM D 3273. 

http://www.specagent.com/LookUp/?uid=123456792744&mf=04&src=wd
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B. Adhesive: As recommended by protection product manufacturer and with a VOC content of 
70 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Sealants: As recommended by protection product manufacturer and as specified in Section 
079200 “Joint Sealants”. 

2.5 FABRICATION 

A. Fabricate wall protection according to requirements indicated for design, performance, 
dimensions, and member sizes, including thicknesses of components. 

B. Factory Assembly: Assemble components in factory to greatest extent possible to minimize field 
assembly. Disassemble only as necessary for shipping and handling. 

C. Quality: Fabricate components with uniformly tight seams and joints and with exposed edges 
rolled. Provide surfaces free of wrinkles, chips, dents, uneven coloration, and other 
imperfections. Fabricate members and fittings to produce flush, smooth, and rigid hairline joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and wall areas, with Installer present, for compliance with requirements for 
installation tolerances, fire rating, and other conditions affecting performance of work. 

B. Examine walls to which wall protection will be attached for blocking, grounds, and other solid 
backing that have been installed in the locations required for secure attachment of support 
fasteners. 

1. For wall protection attached with adhesive, verify compatibility with and suitability of 
substrates, including compatibility with existing finishes or primers. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Complete finishing operations, including painting, before installing wall protection. 

B. Before installation, clean substrate to remove dust, debris, and loose particles. 

C. Allow wall protection and adhesive to precondition for a minimum of 24 hours at a temperature 
between 65 deg F and 75 deg F before installation. 

3.3 INSTALLATION 

A. Installation Quality: Install wall protection according to manufacturer's written instructions, level, 
plumb, and true to line without distortions. Do not use materials with chips, cracks, voids, stains, 
or other defects that might be visible in the finished Work. 

B. Mounting Heights: Install wall protection in locations and at mounting heights indicated. 

C. Accessories: Provide splices, mounting hardware, anchors, trim, joint moldings, and other 
accessories required for a complete installation. 
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1. Provide anchoring devices and suitable locations to withstand imposed loads. 
2. Where splices occur in horizontal runs of more than 20 feet, splice aluminum retainers 

and plastic covers at different locations along the run, but no closer than 12 inches apart. 
3. Adjust end and top caps as required to ensure tight seams. 

D. Impact-Resistant Wall Covering: Install top and edge moldings, corners, and divider bars as 
required for a complete installation. 

3.4 CLEANING 

A. Immediately after completion of installation, clean in accordance with manufacturer’s 
instructions. 

B. Remove excess adhesive using methods and materials recommended in writing by 
manufacturer. 

END OF SECTION 102600 
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SECTION 13 11 00 - SUMMARY OF WORK FOR SWIMMING POOLS 

 

PART 1 – GENERAL 

 

1.1 WORK INCLUDED: 

 

A. Provide and include all shop drawings for the design of the pool structure and mechanical system 

for submittal. Final pool structure shall be signed and stamped by a State of Connecticut 

Professional Engineer. 

 

B. Coordinate all pipe penetration and pipe routing. 

 

C. Coordinate all electrical, mechanical, plumbing, and site connections with other trades to ensure 

equipment provided will be compatible with the existing or proposed connections.   

 

D. Complete filtration and chemical feed system(s).  Pool mechanicals shall be located as specified 

on the contract documents. 

 

E. Lay out of pool; benchmark and exact location by General Contractor. 

 

F. Furnish and install prefabricated main drains, inlets and recirculation systems. All systems shall 

be VGB compliant (Specified in Section 131100.16 SWIMMING POOL EQUIPMENT). 

 

G. Furnish and install pool filtration and chemical treatment equipment, including pool fittings, piping 

and valves as required for fully operable systems (Specified in Section 131100.16 SWIMMING 

POOL EQUIPMENT). 

 

H. Furnish and install pumps, piping and valves as required for operation of circulation system 

(Specified in Section 131100.16 SWIMMING POOL EQUIPMENT). 

 

I. Furnish and install safety and rescue equipment, handicap lift, and maintenance equipment 

(Specified in Section 131146 DECK EQUIPMENT AND POOL ACCESSORIES). 

 

J. Furnish and install nonslip HDPE depth markers and “No Diving” symbols as required by code 

within the gutter grating, vinyl stickers for installation on pool gutter face, and custom signs to be 

installed on the deck walls and enclosure surrounding the pool as specified. Marker font and 

style shall be in accordance with project requirements. 

 

K. Furnish and install pool fittings to: pit drains, potable water supply to pool, and pool wastewater 

disposal. (Contract limit line will be at air gap between pool system and potable water supply and 

leaching system). 

 

L. All necessary sleeves, openings, or other penetrations in equipment room walls, pump pits, 

settling tanks, etc.; and closure of same required for pool construction work. 

 

M. Furnish and install collector tank. Contractor shall coordinate elevation of the tank with General 

Contractor. 

 

N. Coordinate any plumbing or drainage connections to the collector tank or any filtration system. 
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O. Provide signage in filter or equipment rooms required or recommended by OSHA to alert 

operators of the possible hazards in the area. 

 

1.2 RELATED WORK:  

 

A. Section 031100, CONCRETE FORMWORK FOR SWIMMING POOLS 

 

B. Section 032100, CONCRETE REINFORCEMENT FOR SWIMMING POOLS 

 

C. Section 033100, CAST-IN-PLACE CONCRETE FOR SWIMMING POOLS 

 

D. Section 033713, SHOTCRETE FOR SWIMMING POOLS 

 

E. Section 092400, SWIMMING POOL PLASTER 

 

F. Section 093413, SWIMMING POOL TILE 

 

G. Section 131100.16, SWIMMING POOL EQUIPMENT 

 

H. Section 131143, RECIRCULATING GUTTER SYSTEMS 

 

I. Section 131146, DECK EQUIPMENT AND POOL ACCESSORIES 

 

J. DIVISION 26 – ELECTRICAL  

 

1.3 WORK PERFORMED UNDER OTHER SECTIONS (NOT BY SWIMMING POOL 

CONTRACTOR (SPC)): 

 

A. Site access for heavy equipment. 

 

B. Benchmark and exact pool location. 

 

C. Construction or waterproofing of the proposed pool pit area, and leveling slabs. 

 

D. Construction of the pool equipment room and required equipment pads. 

 

E. Deck construction, finishes, expansion joints, caulking, drains, etc., installation of anchors for 

deck equipment (anchors, furnished by SPC). 

 

F. Furnish and install deck drains and filter room drains as shown on plans, refer to architectural 

drawings. 

 

G. All caulking adjacent to the recirculation systems. 

 

H. General construction work not included in pool specifications in this section. 

 

I. The plumbing contractor shall provide fresh water piping in to filter room and the pool equipment 

room in the floor below, including back flow prevention device, shut-off valve, and hose bibb; 

floor drains and deck drains; makeup water line to fill spout or balance tank; and wastewater 

connection from filter. 
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J. Install solenoid valve(s), water connection to cylinder-operated valves.  Auto fill manifold system 

shall be found in the pool equipment room. 

 

K. Provide access to filter room for filter access. 

 

L. All electrical connections shall be by the electrical contractor; the SPC shall provide the filter, 

pumps, motors, solenoids, relays, water level probes (with housing), motorized valves, etc., as 

shown on plans.  All controls – including starters, shall be provided and installed by electrical 

contractor; the electrical contractor shall install and wire all electrical equipment furnished by the 

SPC and shall provide all disconnect switches as indicated or required by code.  Chemical 

feeders shall be electrically interlocked with filter pump. 

 

M. The electrical contractor shall ground the entire pool structure, deck, and equipment in 

accordance with the national electrical code and all local codes and ordinances. 

 

N. Provide adequate ventilation for equipment as specified by manufacturer. 

 

O. Provide all construction utilities, water, electric heat, or cold weather protection. 

 

1.4 QUALITY ASSURANCE: 

 

A. Design Standards: 

 

1. Within the limits of constraints imposed by existing conditions, it is intended that the work 

of this contract shall comply with the following requirements: 

 

a. American National Spa and Pool Institute Standard for Public Swimming Pools 

ANSI/NSPI-1 (2014). 

 

b. State of Connecticut; Latest Version. 

 

c. National Electrical Code, Article 680; Latest Version. 

 

d. National Sanitation Foundation Standards for Swimming Pool Equipment. 

(N.S.F.). 

 

e. Connecticut Building Code; Latest Version. 

 

f. Virginia Graeme Baker Pool and Spa Safety Act VGB 2008. 

 

g. NSF/ANSI Standard 50 – Equipment for Swimming Pools, Spas, Hot Tubs and 

Recreational Water Facilities. 

 

h. United States Department of Justice – Americans with Disabilities Act (ADA). 

 

i. Standards for main drains, ASME A112.19.8-2007/8A-2008. 

 

B. Experience Qualifications: SPC shall have been in business over 10 years under the current 

company name. Submit list of 5 projects, completed within the past four years, 3 of which can 

consist of current projects under construction.  SPC shall submit a list of contacts on all the 

referenced projects. 
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C. Installation of Pool System and Equipment: Work shall be performed by or under direct 

supervision of SPC supervisor with a minimum of 5 years’ experience in construction and 

equipping of public pools and commercial pools of similar nature.  Pool equipment and system 

shall be installed by specialists experienced in swimming pool work and licensed or approved by 

manufacturer to ensure installation and performance in accordance with manufacturer’s 

warranties and guarantees. 

 

1.5 SUBMITTALS: 

 

A. Shop Drawings: Submit coordinated pool structural steel shop drawings, showing types of 

anchors and method of anchoring fixed equipment.  Provide rough-in information interfacing 

mechanical and electrical work and accurately dimensioned locations for sleeves, inserts, and 

anchors to be cast into concrete and installed into the building structure. SPC shall submit on all 

materials to be supplied in the construction of this project, certifications, and resumes as stated 

in each section. 

 

B. Health Department:  In accordance with the Connecticut Department of Health regulations, 

submit plans, permit applications, and any other associated items for a complete health 

department submittal.  The health department submittal shall bear a signed and sealed stamp 

for a registered professional engineer.  SPC to bear any costs associated with permit fees. 

 

C. Certification: Submit complete equipment list and duplicate copies of certificate from equipment 

manufacturer, properly attested, with statement that materials meet requirements of Contract 

Documents.  Submit certificate for approval before doing any work. 

 

D. Product Data: Submit manufacturer’s data for operating equipment, valves, piping, drains, and 

equipment. Include roughing-in information for mechanical and electrical work.  Product data 

shall be job specific.  Generic submittals will be rejected. 

 

E. Maintenance Data: Submit two (2) sets of operating and maintenance manuals.  Include 

operating instructions, maintenance recommendations for equipment and finishes, parts list, 

troubleshooting information, and similar data.  Manual must be approved prior to training of 

Owner’s personnel. The manuals shall be job specific to the item supplied for this job. 

 

F. Contract Documents: Drawings are diagrammatic in part and are meant to indicate general 

arrangement of systems and equipment.  Information shown on plans but not on sections or 

schedules and vice-versa, shall be provided as if expressly required on both.  It is not intended 

that Contract Documents indicate every fitting offset, line or component necessary for a particular 

supplier’s system; but it is intended that systems and equipment supplied shall be complete and 

operational, whether or not shown or specified. Specified items may in fact be disapproved during 

Submittal Review if they do not form part of a complete system.  SPC shall submit to the Engineer 

and Construction Manager their proposed piping and equipment layout for the proposed pool. 

 

G. If a discrepancy exists between technical drawings and written specifications, the SPC shall 

notify the General Contractor and the Engineer immediately for clarification. 

 

H. Permits: SPC shall be responsible for obtaining and paying for all permits, inspections, licenses 

and certificates required for work under this Section. 
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1.6 PRODUCT DELIVERY AND STORAGE: 

 

A. Deliver material in manufacturer’s original, unopened containers and crates with all labels intact 

and legible. 

 

B. Deliver materials in sufficient time and quantity to allow continuity of work and compliance with 

approved construction schedule. 

 

C. Handle materials in a manner to prevent damage. 

 

D. Store all materials on clean raised platforms with weather protective covering when stored 

outdoors.  Provide continuous protection of materials against damage and deterioration. 

 

E. Remove damaged materials from site. Replace any materials that have been damaged during 

construction. 

 

1.7 GUARANTEES:   

 

A. Provide standard written manufacturers’ guarantees in the Owner’s name for materials furnished 

under this Section where such guarantees are offered in the manufacturers’ published product 

data. 

 

B. Furnish written warranty for materials and workmanship of systems installed under this Section 

against defect in materials and workmanship for 1 year. 

 

C. The SPC warrants to the Owner that materials and equipment furnished under the Contract will 

be of good quality and new unless otherwise required or permitted by the Contract Documents, 

that the Work will be free from defects not inherent in the quality required or permitted and that 

the Work will confirm with the requirements of the Contract Documents. Work not conforming to 

these requirements, including substitutions not properly approved and authorized may be 

considered defective.  The SPC’s warranty excludes remedy for damage or defect caused by 

abuse, improper or insufficient maintenance, improper operation or insufficient maintenance, 

improper operation, modification not executed by the SPC or the Owner; the SPC shall furnish 

satisfactory evidence as to the kind and quality of materials and equipment.  All warranties shall 

be for a minimum period of one year or the length of the standard warrantee, whichever is 

greater, from the date of Substantial Completion, unless otherwise specified. 

 

The SPC shall agree to repair or replace any defective work at no cost to the Owner, upon written 

notification from the Owner within the warranty period.  Prorated warranties are not acceptable. 

 

PART 2 – PRODUCTS 

 

2.1 MANUFACTURERS: 

 

A. Products of particular manufacturers have been specified to establish a standard of quality and 

performance. 

 

B. Proposals, including list of manufacturers and itemized products for other systems, will be 

reviewed by Engineer and General Contractor to determine their comparability to scope and 

quality required by Contract Documents. 
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C. All equipment furnished hereunder shall be by manufacturers with at least 5 years’ 

experience in the fabrication and installation of the item specified with at least 10 installations 

on public pools similar in scope to this project.  

 

2.2 MATERIALS: 

 

A. As specified for individual items in each Section. 

 

PART 3 – EXECUTION 

 

3.1 TESTING AND INSPECTION: 

 

A. Pool Piping: Test pool piping to 50-psi hydrostatic pressure for pressure piping and 10-psi for 

gravity piping, for a duration of 2 hours before placement of covering concrete slabs.  Pressure 

shall remain on piping until the commissioning of the filtration equipment. Contractor shall 

pressurize pipe, if it is found with zero pressure the Contractor shall perform the test again at no 

charge to the Owner. 

 

B. SPC shall coordinate inspector services for all concrete and steel reinforcing, or any products 

that will be inaccessible for inspection. 

 

C. Stainless Steel Pool Shell Leak Test. 

 

1. Before application of interior pool finish, leak-test-tank as follows: Fill pool with water and 

allow to stand for 24 hours.  Mark water level and observe for 24 hours.  If water level 

drops more than ¼-inch, drain pool, repair leaks, and repeat testing until pool is approved 

watertight by Engineer and Construction Manager. 

 

D. Water for testing will be provided by Owner. Prior to filling pool, water shall be confirmed clean 

without rust or other minerals that might stain or damage finished surfaces. 

 

E. Test should be done prior to installation of pool finish. 

 

F. Additional testing requirements are required per the individual Specification Section for the Pool. 

 

G. SPC shall startup, test and balance, and operate the pools until formal acceptance by the Health 

Department.  SPC shall bear all expenses such as chemicals and labor maintaining the pools. 

SPC shall be the certified pool operator for the first year of operation of the pool. 

 

H. The SPC shall video tape the startup and pool operation demonstration for future use by the 

Owner.  This video shall be issued to the Owner via email, DVD, and a Flash Drive. 

 

END OF SECTION 131100 
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SECTION 13 11 00.16 - SWIMMING POOL EQUIPMENT 

 

PART 1 – GENERAL 

 

1.1 WORK INCLUDED: 

 

A. Furnish and install complete pool mechanical system as indicated on the drawings and as 

specified herein, including: 

 

1. The complete pool water filtration systems shall include the media, filter tank, internal 

collection and distribution system, vent, sight glass, face piping and valves, pumps and 

motors, chemical feed, and control equipment. 

 

2. Furnish and install collector tank tank and equipment, fittings, hatches, ladders, float 

valves and isolation valves as required to plumb pool fittings, drains, features, and gutters 

through surge tank to pumps. 

 

3. Plumb pool fittings, drains, features and gutters to pumps. 

 

4. Furnish and install main drain covers and gutters. 

 

5. Furnish and install auto-fill systems, pool bonding (grounding), lighting system, and 

connections to sanitary systems. 

 

6. Furnish and install pipe, fittings and valves as required to connect chemical treatment 

equipment to pool system. 

 

7. Furnish and install pipe fittings and valves as required to plumb pool fittings, drains, inlets, 

fill and drain systems and skimmers to recirculation, filter, and backwash. 

 

8. Furnish and install Schedule 80 PVC pipe and fittings for all piping in the Pool, unless 

noted otherwise. 

 

9. Furnish and install all chemical feeders, storage tanks and chemical analyzers. 

 

10. Furnish and install pool heating system -  Bid Alternate 

 

a. Connection to gas system and venting by others. 

 

B. Final testing and demonstration to Owner.   

 

C. Provide system start up and operator training by a certified manufacturer’s representative. 

Operator training shall occur until the Owner is satisfied with the training.   

 

D. Pool shall be operated and balanced by Contractor until an operation permit is issued by the 

Approving Authority. 

 

1.2 RELATED WORK:  

A. Section 131100, SUMMARY OF WORK FOR SWIMMING POOLS 
 

B. Section 131146, DECK EQUIPMENT AND POOL ACCESSORIES 
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C. Division 26 – ELECTRICAL 
 

1.3 QUALITY ASSURANCE: 

 

A. Special attention is directed to the materials, design standards and performance characteristics 

described in the bidding documents and shown on the Drawings.  They establish standards of 

function, dimension, appearance, durability, design, operational efficiency and performance, and 

overall quality required of the filter systems.  To assure that each item of equipment performs in 

conjunction with all other system components, the Owner requires that the filter manufacturer be 

a single source of supply for all the items of equipment as listed and described within the 

complete Section 131100.16.  The Owner and Engineer may reject any system not meeting any 

or all the specific performance requirements herein. 

 

B. Only suppliers/manufacturers who have established a proven record of performance with at least 

five (5) years of the specified filter fabrication shall be acceptable. System shall be fabricated 

and fully assembled in a Certified Manufacturing Plant.  Filters must have proven filtration 

performance demonstrated by at least ten (10) swimming pools operating at least one year under 

normal loading conditions, which have consistently operated at least 25 days between media 

replacement or cartridge cleaning.  Prime bidders are cautioned that the manufacturers’ stock 

pressure sand filtration systems will be approved only if such system, in fact, meets all the 

material and performance requirements specified herein.  

 

C. The filter system shall meet all State and local Health code requirements. 

 

D. Due to the specialized nature of the work and products herein, the installation Supervisor of the 

Manufacturer shall be required to have a minimum of three (3) years of filtration installation 

experience and show at least five (5) installations of public-use pool filtration systems in 

successful operation for at least two (2) years.  

 

1.4 REFERENCES: 

 

A. American National Standards Institute (ANSI) A108/A118/A136.1 - American National Standard 
for Installation of Ceramic Tile. 

 

B. American National Standards Institute/National Spa and Pool Institute (ANSI/NSPI) ANSI/NSPI 
1 - American National Standard for Public Swimming Pools.    

 

C. American National Standards Institute/American Society of Mechanical Engineers (ANSI/ASME) 
A112.19.8 - Suction Fittings for Use in Swimming Pools, Wading Pools, Spas, and Hot Tubs, 
Includes Addenda A. 

 

D. ASTM International (ASTM): 
 
1. D1784 - Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and 

Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds. 
 

2. D1785 - Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 
80, and 120. 

 
3. D2564 - Standard Specification for Solvent Cements for Polyvinyl chloride (PVC) Plastic 
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Piping Systems. 
 

E. International Association of Plumbing and Mechanical Officials (IAPMO). 
 
1. National Fire Protection Association (NFPA) 70 - National Electric Code. 
 

F. National Sanitary Foundation/American National Standards Institute (NSF/ANSI) Standard 50 - 
Circulation System Components and Related Materials for Swimming Pools, Spas/Hot Tubs. 
 

1.5 SUBMITTALS: 

 

In accordance with requirements of Section 013300 SUBMITTAL PROCEDURES submit the 

following: 

 

A. Submittals for Review: 

 

1. Product Data: Manufacturer’s descriptive data, specifications, and installation 

instructions for: 

 

a. Piping. 

 

b. Filters. 

 

c. Pumps and strainers. 

 

d. Variable Frequency Drives (VFD). 

 

e. Chemical controller, Disinfection feeder, and pH feeder. 

 

f. Valves. 

 

g. Gauges, thermometers, control panels and flow meters. 

 

h. Any permanent component on this system. 

 

2. Performance Criteria: For products specified by performance criteria only, document 

conformance with design calculations or past performance records with list of previous 

installations and contact information. 

 

B.  Quality Control Submittals: 

 

1. Certificates of Compliance: Submit certification that pool system complies with 

requirements of applicable codes, ordinances, rules, and regulations, ANSI/NSPI 1, and 

ANSI/ASME A112.19.8. 

 

C. Closeout Submittals: 

 

1. Operation and Maintenance Data: Include data for pool and pool equipment, and 

warranty information.  Contractor shall supply four (4) complete Operation and 

Maintenance manuals for all products supplied in this project.  The manuals shall be 

project specific; any general Operation and Maintenance manuals shall be rejected.  
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2. Maintenance manual shall have a complete system diagrams displaying the valve 

number, valve function, on specific system, and how to operate the system opening and 

closing valves. 

 

3. Warranties. 

 

4. Owner’s Certificate of Instruction. 

 

1.6 DELIVERY, STORAGE AND HANDLING:  

 

A. Store pool system components off ground and protect with waterproof covering. 

 

B. Protect piping and accessories from exposure to ultraviolet and from contact with chemicals 

that could cause damage or deterioration. 

 

1.7 WARRANTIES:   

 

A. Furnish filter and related items manufacturer’s 1-year warranty against defective materials and 

workmanship, starting on the date of Substantial Completion. 

 

PART 2 – PRODUCTS 

 

2.01 EQUIPMENT: 

 

A. Main Drain 

 

1. Sumps shall be fabricated of stainless steel sumps shall be fitted with waterproofing 

flanges, hydrostatic relief valves with collection pipes and tamper proof stainless steel 

cover grates. All Fittings should be of non-corrosive materials.  Maximum opening of 

grates shall be 3/8-inch with total open areas as required to accommodate specified 

flow rate at velocity not to exceed 1.5 F.P.S. Load bearing capacity of grating as 

installed shall be at least 200 pounds per square foot. 

 

2. Open area of grates shall be of 212.89 square inches.  

 

3. Furnish and install 24-in square main drain sump. 

 

4. Manufactured by: 

a. Paddock 

b. Evoqua 

c. Aquastar 

d. Or approved equal. 

 

5. The sump shall be a manufactured product, from the same manufacturer as the cover, 

where the sump and cover meet the standards set forth by the Virginia Graham Baker 

Act.  

 

B. High-Rate Sand Filter  

 

1. Provide the filter system. The filter system shall be a high-rate sand filter with capacity of 

600, providing 46 square feet filter area, when operating at a filtration application rate not 

to exceed 13.04 gallons per minute per square foot of filter area for the pool. The filter 
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system shall have a factory provided automatic backwash system.  The filter system shall 

be manufactured by: 

a. Paddock 

b. Evoqua 

c. Pentair 

d. Or approved equal. 

 

2. The filter shall include the media. 

 

3. System shall be fabricated and fully assembled at the manufacturer’s plant for pressure 

testing and dimensional verification. System shall be knocked down for shipping 

purposes in subassemblies for minimum field assembly. Internal manifold and lateral 

piping shall be factory installed and shipped in place. 

 

4. All required fittings, face piping accessories and valves shall be provided. 

 

C. Media  

 

1. Gravel support media of a hard coarse aggregate with a subangular grain shape with a 

particle size of 1/8-inch x ¼-inch shall be used on the inside of the bottom head to the 

elevation where the filter media commences.  The specific gravity shall not be less than 

2.5.  Support media shall be placed by hand to avoid damage to the underdrain system 

and leveled before the addition of the upper layer of filter media.  Concrete underfill is 

not recommended.  Support gravel shall be delivered and stored in 100-pound bags 

(approximately one cubic foot) for ease of handling and elimination of possible 

contamination.  Media shall be free from minerals which may precipitate onto pool 

surfaces. 

 

2. Sand shall be a carefully selected grade of hard, uniformly graded silica material.  Media 

shall be naturally rounded particles of silica or milled angularly shaped particles of silica 

quartz.  Sand shall have a particle size between 0.45mm and 0.55 mm.(#20).  No more 

than 1.5% shall be allowed to pass through a #40 sieve (.0164-inch).  Uniformity 

coefficient shall not exceed 1.53.  Specific gravity to be not less than 2.5.  Filter shall 

contain a minimum bed depth of 11-inches.  Systems which do not provide a minimum 

11-inch bed depth will not be acceptable.  Sand shall be delivered and stored in 100-

pound bags (approximately one cubic foot) for ease of handling and elimination of 

possible contamination.  Media shall be free from minerals which may precipitate onto 

pool surfaces. 

 

3. Each filter tank shall be provided with the following: 

 

1/8-inch x ¼-inch gravel quantity per manufacturer’s requirements 

0.45 - 0.55 sand quantity per manufacturer’s requirements 

 

D. Filter System Packaging  

 

1. All filter piping and valves shall be factory assembled and knocked down into sub-

assemblies for shipment. 

 

2. The components shall be carefully packaged in a totally enclosed wooden crate to 

prevent damage during transport. 
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E. Pressure Gauges 

 

1. Provide pressure gauge for pump discharge mounted on panel attached to filter tank.  

Gauge(s) shall be at least 2 ½-inches in diameter, calibrated in psi for 0 to 60.  Provide 

gauge cock and pressure tubing.  Provide pressure gauge installed at pump discharge 

with rubber fitting. 

 

F. Vacuum Gauges 

 

1. Provide compound gauge for pump suction port.  Gauge(s) shall be at least 2 ½-inches 

in diameter.  Gauge shall be calibrated to 30-inches hg vacuum and 0 to 60 psi. Provide 

vacuum gauge installed on the pump suction with rubber fitting. 

 

G. Automatic Make-up Water Level System 

 

1. Pool water level shall be maintained by an automatic water make up system operated by 

the Chemical Controller. 

 

2. System shall consist of a water level probe, found in the collector tank. 

 

3. Water level shall be controlled using a three-probe electrode system, two for high and 

low level and one ground.  Electrodes shall be T316 stainless steel connected to a UL 

approved probe holder. A mechanical linkage or float operated system will not be 

acceptable.  

 

4. Probe shall be manufactured by: 

a. Levelor 

b. BECSys 

c. Neptune Benson 

d. Or approved equal 

 

H. Flowmeters 

 

1. Flowmeter shall be installed on the filtered water return line to the pool. Flowmeter shall 

be complete with flow sensor and shall be digital with electronic read out to connect to 

chemical controller.  

 

a. Flowmeter shall be a magmeter. 

 

b. Flowmeter shall have an operating range of 0.15 to 33 ft/sec. 

 

c. Flowmeter shall have a frequency of 4 to 20 mA. 

 

d. Flowmeter shall be made of corrosion resistant materials. 

 

e. Flowmeter shall be manufactured by: 

i. GF Signet 

ii. Blue White 

iii. Pentair 

iv. Or approved equal 
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I. Pumps and Motors:  

 

1. Pumps used for the Pool shall be the following, or approved equal: 

 

a. Filter Pump: (2) 15HP pumps.  Pump shall be designed for 600 GPM, at 70TDH.  

Pump shall have a 3 phase, 208-volt motor. Pumps shall be self-priming type. 

 

b. Pump shall have an integral strainer with one spare basket. 

 

c. Pumps shall be manufactured by: 

i. Pentair 

ii. SpecX 

iii. Hayward 

iv. Or approved equal 

 

d. Filter Pump Anti-Vortex Plate: An anti-vortex plate shall be installed in the 

collector tank on the side of the pump suction. Anti-Vortex plate shall be PVC 

with stainless steel hardware. Anti-Vortex plate shall be manufactured by:  

i. Paddock 

ii. Evoqua 

iii. Pentair 

iv. Or approved equal. 

 

2. Motors:  

 

a. Totally enclosed, fan-cooled (TEFC) or open drip-proof (ODP), with hygroscopic 

insulation, service factor 1.15, insulation Class F, sized to operate at full load 

and speed, designed for continuous operation. 

 

b. Motor starter with current interrupter overload. 

 

c. Combination motor starters: Hand-off auto switch and positive overload heater 

coil; as manufactured by Furnas, Square D, or Westinghouse. 

 

d. Electrical enclosures: NEMA 4x type, suitable for surface mounting. 

 

3. Filter pump shall be vibration isolated. The pump shall be mounted on ¼-inch neoprene 

pads placed between the pump base and pump pedestal. Neoprene pads shall be 

equivalent to the Mason Industries Type Super W Pads. The pads shall be sized to 

provide minimum 0.15-inch static deflection under the weight of the pump. 

 

4. All pumps shall be electrically interlocked with the chemical controller and system flow 

meter. 

 

J. Chemical Treatment Equipment 

 

1. Automatic Analyzer and Chemical Feed Controller: Furnish and install a fully integrated 

pool water chemical analyzer and feed controller as manufactured by: 

a. BECS Systems 

b. Hayward 

c. Prominent 

d. Or approved equal 
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2. The chemical feed controller shall be equipped with options of filter pump control, flow 

monitoring, Ethernet/internet, remote control, water level control, chemical control, 

temperature control and control of automatic filter backwash cycles. 

 

a. The chemical controller shall be connected to a dedicated Ethernet cord.  The 

Contractor shall furnish and install all necessary software required to run a 

monitoring system remotely.  

 

b. The chemical controller shall have a minimum of seven (7) open contacts to 

receive 4-20 mA input from surrounding devices. 

 

3. Chlorine Erosion Tablet Feeders 

 

a. The chlorine feed system shall be manufactured by: 

i. Accu-Tab Chlorination Systems 

ii. Pentair 

iii. Hayward 

iv. Or approved equal 

 

b. The vessel shall be entirely constructed of non-corrosive materials for 

exclusive use with uniform dissolve rate calcium hypochlorite tablets. 

 

c. The chlorine feed shall be N.S.F. listed. 

 

d. The chlorine feed shall incorporate the principle of spray technology. Water 

shall spray on to the grids of briquette tank making contact with dry chlorinator 

briquettes. The briquettes shall be in contact with the water for a short time 

creating a chlorinated solution which will fall into the discharge tank. The 

chlorinated solution shall be drawn by the vacuum from the discharge tank and 

introduce into the recirculation system. The output shall operate with a vacuum 

range between 5-inch and 29-inch Hg. 

 

e. The vacuum is created by a mazzei venturi; model 1585X, which is installed in 

the post filter recirculation loop driven by a 1.5 hp booster pump. The venturi is 

installed on the discharge side of the Pulsar® pump creating a flow though the 

venturi, which provides the suction on the discharge valve evacuating the 

discharge tank. An emergency overflow switch shall ensure that water flow to 

the spray manifold is shut off in the unlikely event that the discharge tank has 

not emptied properly. 

 

f. The system will operate with an inlet water pressure of 25-45 psig. The inlet 

water is supplied from the 1-1/2 hp pump. 

 

g. The pool briquette tank shall have a capacity of one hundred and forty (140) 

pounds of dry chlorinator briquettes.  

 

h. The chlorine output shall be controlled by a timer or an ORP controller. The 

timer has twenty settings and will be controlled by a PLC/HMI. The competition 

pool timer will allow a minimum available chlorine (AvCl) output of 3.0lbs./day 

and will allow a maximum available chlorine (AvCl) output of 528 lbs./day. 
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i. The sanitization system shall be capable of functioning in temperature between 

40° F and 115° F. 

 

j. The sanitization system shall operate with Pulsar® Plus Dry Chlorinator 

Briquettes having 65% minimum available chlorine with a 0.4 to 0.6% scale 

inhibitor (by weight). 

 

k. The systems shall include tablets for start-up and initial operation. 

 

l. Solenoid valve shall be a 1-inch ASCO two-way internal pilot valve in NEMA 4 

enclosure. 

 

m. Solenoid Valve shall be a 1-inch ASCO two-way internal pilot valve in NEMA 4 

enclosure. 

 

n. A 1-1/2 HP Booster pump shall be an integral part of this system. 

 

c. Contractor shall supply (1) month supply of Chlorine Tablets from final 

acceptance by owner 

 

3. Acid Erosion Tablet Feeders 

 

a. The chlorine feed system shall be manufactured by: 

i. Accu-Tab Chlorination Systems 

ii. Pentair 

iii. Hayward 

iv. Or approved equal 

 

b. The vessel shall be entirely constructed of non-corrosive materials for 

exclusive use with uniform dissolve rate Sodium Bisulfate tablets. 

 

c. The Sodium Bisulfate feed shall be N.S.F. listed. 

 

d. The Sodium Bisulfate feed shall incorporate the principle of spray 

technology. Water shall spray on to the grids of briquette tank making contact 

with dry Sodium Bisulfate briquettes. The briquettes shall be in contact with 

the water for a short time creating an Sodium Bisulfate solution which will fall 

into the discharge tank. The Sodium Bisulfate solution shall be drawn by the 

vacuum from the discharge tank and introduce into the recirculation system. 

The output shall operate with a vacuum range between 5-inch and 29-inch 

Hg. 

 

e. The vacuum is created by a mazzei venturi; model 1585X, which is installed 

in the post filter recirculation loop driven by a 1hp booster pump. The venturi 

is installed on the discharge side of the Pulsar® pump creating a flow though 

the venturi, which provides the suction on the discharge valve evacuating the 

discharge tank. An emergency overflow switch shall ensure that water flow to 

the spray manifold is shut off in the unlikely event that the discharge tank has 

not emptied properly. 
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f. The system will operate with an inlet water pressure of 25-45 psig. The inlet 

water is supplied from the 1-1/2 hp pump. 

 

g. The pool briquette tank shall have a capacity of forty (40) pounds of dry 

Sodium Bisulfate briquettes.  

 

h. The acid system shall be capable of functioning in temperature between 40° 

F and 115° F. 

 

i. The acid system shall operate with Pulsar® Plus Dry Sodium Bisulfate 

Briquettes having 99.97% minimum available Sodium Bisulfate (by weight). 

 

j. The systems shall include tablets for start-up and initial operation. 

 

k. Solenoid valve shall be a 1-inch ASCO two-way internal pilot valve in NEMA 

4 enclosure. 

 

l. Solenoid Valve shall be a 1-inch ASCO two-way internal pilot valve in NEMA 

4 enclosure. 

 

m. A 1 HP Booster pump shall be an integral part of this system. 

 

4. Contractor shall supply (1) month supply of Sodium Bisulfate Tablets from final 

acceptance by owner.  

 

K. Floor Inlet 

 

1. Floor inlets shall be flush mounted and flow adjustable. 

 

2. Floor inlets shall be Manufactured by: 

a. Hayward 

b. Paddock 

c. Pentair 

d. Or approved equal. 

 

L. Test Kit 

 

1. Provide test kit for measuring FAC chlorine residuals and pH. Include sufficient 

reagents for one year of testing.  Furnish in carrying case with separate slides for pH 

and chlorine.  Manufactured by: 

a. Taylor 

b. LaMotte 

c. Poolmaster 

d. Or approved equal 

 

M. Eye Wash Station 

 

1. Provide eyewash as manufactured by: 

a. Hawes 

b. Guardian 

c. Pure Flow 

d. Or approved equal. 
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2. Eyewash shall be wall mounted in the filter room. 

 

N. Modulation Valve 

 

1. Modulation valve shall be the ball float type. With stainless steel hardware. 

 

2. Manufactured by: 

a. Evoqua 

b. Paddock 

c. Pentair 

d. Or approved equal. 

 

2.02 PIPING: 

 

A. Valves and Piping 

 

1. Piping: All materials and equipment shall be new, of best quality for the purpose 

intended, and shall be clearly marked with the manufacturer’s name and nameplate, 

date, or stamp and rating.  As far as practicable, materials and equipment shall be one 

manufacturer. 

 

2. Polyvinyl Chloride Pipe and Fittings: 

 

a. Provide Class 12454 B polyvinyl chloride pipe for all pipes used for distributing 

chemical solutions.  All pipes shall be Schedule 80. 

 

b. Provide solvent weld type fittings for all chemical solutions distribution systems 

except for the lime solution system.  A heavy-duty industrial grade PVC solvent 

cement shall be used. 

 

c. CPVC Schedule 80: Type 1, normal impact, NSF approved for solvent welding 

applications, for exposed piping.  CPVC piping shall be used for the heating 

loop from the supply filtered effluent line to the heat exchanger and the heated 

effluent return from the heat exchanger back to the filtered effluent line.   

 

3. Flexible connectors: 

 

a. All connections between the chemical proportional feed pumps and the rigid 

PVC pipe shall be of flexible plastic hose. 

 

b. The hose shall consist of polyester braided reinforced tubing with a minimum 

rating of 150 psi. 

 

c. All materials, hardware components, and accessories shall be corrosion 

resistant.  They shall be 316 stainless steel, fiberglass, high density resin, or 

PVC. 

 

4. Cement: ASTM D2564. 

 

5. Provide check and ball valves by Hayward as required.  
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a. Gate valves three inch (3-inch) and larger shall be PVC stainless steel 

mounted non-rising stem.  Valves shall have flanged ends and shall be 

designed for a minimum water working pressure of 150 lbs. per square inch. 

 

b. Butterfly Valves: Butterfly valves shall be EPDM seated with PVC disc and 

stainless-steel shaft for chlorinated pool water service.  Furnish hand 

wheel/gear operators on all valves 8-inch and larger and valves indicated as 

throttle valve service. 

 

c. Check Valves: Provide a corrosion resistant body, EPDM seated wafer type 

valve with bronze plates and shaft. 

 

d. All valves 3-inch and larger shall be ASAHI EPDM butterfly valves or Hayward 

industrial PVC valves or approved equal. 

 

e. All valves 3-inch and smaller shall be Spears True Union or approved equal. 

 

6. Valve connections: Suitable for connection of adjoining pipe; of pipe size values. 

 

7. All hardware shall be stainless steel. 

 

8. Cement: ASTM D2564. 

 

9. Valve connections: Suitable for connection of adjoining pipe; of pipe size values. 

 

10. Hangers and supports: Sized to project conditions.  Shall be stainless steel, or FRP, 

installed with stainless steel hardware. 

 

11. All pipes shall be vibration isolated with a ½-inch thick neoprene pad between the strap 

and the pipe. 

 

12. All valves shall be tagged and numbered with a 2-inch polyethylene identification tag 

coordinated into the O&M at the conclusion of the project. 

 

13. All piping shall be identified with pipe labeling.  Piping shall be marking indicating the 

direction of flow, and what vessel the filtered water is coming from.  Labels shall be 

polyethylene pipe identification, shall be snap on and secured to the associated piping. 

Pipe labels shall be manufactured by Seton or approved equal. Stickers or permanent 

marker shall be rejected. 

 

2.03 VARIABLE FREQUENCY DRIVES (VFDS): 

 

A. VFD will be installed with the pump(s) installed in this project.  Each VFD shall match the 

horsepower of the pump motor, voltage, and phase.  The pump shall have factory installed 

disconnects and bypass variable frequency drive for motor protection and thermal overload 

protection, voltage and surge limitation, integrated hand / off / auto switch with manual bypass.   

 

B. VFD shall have a factory installed digital display screen.  Display screen shall display the motor 

operating parameters (HZ, Volts, and amps). 

C. VFD enclosure shall be a NEMA 4x enclosure, frame size A5. 

 

D. Filter and Booster Pump VFDs shall be manufactured by:  
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1. H2Flow Controls 

2. Pentair 

3. Eaton 

4. Or approved equal.  

 

E. VFD shall be wall mounted with enclosure (typical). 

 

2.04 HEATER - BID ALTERNATE: 

 

A. The pool heater shall be the specific heater are listed below:  

 

1. Natural Gas Heater, providing 1,800,000 BTUs, or approved equal. 

 

2. Heater shall be supplied with a neutralization kit. 

 

3. Shall be manufactured by: 

a. Lochinvar 

b. Sentry 

c. Raypak 

d. Or approved equal 

 

2.05 CONTROL AND POWER WIRING: 

 

A. Control wiring shall be a minimum of #10 wire, or per manufacturer’s requirements. 

 

B. Control wiring shall be placed in a ¾-inch PVC conduit. 

 

PART 3 – EXECUTION 

 

3.01 INSTALLATION: 

 

A. Install equipment and system in accordance with manufacturer’s instructions and approved shop 

drawings. 

 

B. Set equipment on secure foundations.  

  

C. Make piping joints in accordance with ASTM D2855. 

  

D. Support overhead piping and at connections to valves, pumps, and equipment. 

  

E. Install electrical components in accordance with NFPA 70. 

 

3.02 FIELD QUALITY CONTROL: 

 

A. Water Treatment: 

 

1. Submit chemical analysis of source water supply showing: 

 

a. Total alkalinity in PPM. 

 

b. Calcium hardness in PPM. 
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c. Chlorine in PPM. 

 

d. pH. 

 

e. Iron and Phosphorus. 

 

2. Treat and balance pool water just prior to Substantial Completion. 

 

a. Establish total alkalinity of 80 to 150 PPM and calcium hardness of 175 to 250 

PPM. 

 

b. Balance pool water to local health code requirements. 

 

c. Contractor shall furnish all balancing chemical and labor to balance and maintain 

the pool(s) and spray deck prior to acceptance by the Board of Health. 

 

3.03 ADJUSTING: 

 

A. Adjust pool system for proper operation through all cycles. 

 

3.04 CLEANING: 

 

A. Clean equipment, and related surfaces. 

 

3.05 DEMONSTRATION: 

 

A. Demonstrate proper operation and maintenance of pool systems to Owner. 

 

3.06 TESTING: 

 

A. Test pool piping to 50-psi hydrostatic pressure for pressure piping and 10-psi for gravity piping, 

for a duration of 2 hours. The test shall be witnessed by the Owner, or Owner’s Representative.  

If the test fails, the repair must be performed, and a new test shall be performed. Pressure shall 

be maintained on the piping until the system is commissioned. 

 

3.07 PROTECTION, MANUALS, AND INSTRUCTIONS: 

 

A. Protection: The Pool Contractor shall use whatever methods are required to protect pool 

equipment from deterioration during remainder of the construction period. 

 

B. Manuals and Instructions: Start up, test, and operate the completed system to verify its 

performance in compliance with Contract Documents, and to meet approval of governing 

authorities.  Coordinate pool-filling schedule with work of other Sections and, after finish work is 

cured, circulate, and treat water until Owner accepts installation. 

 

1. Provide complete operating and maintenance manuals for pool and equipment. Provide 

four (4) sets. 

 

2. After approval of submission of manuals, instruct Owner’s personnel in the operation, 

use and maintenance of the entire installation and each operating element, for a total of 

16 hours with selected manufacturers' training representatives.  Final acceptance will not 

be made until training is complete to Owner’s satisfaction. 
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3. Provide Warning Rules and Regulations sign as required by Federal, State, OSHA, and 

Local code, and Health Codes. 

 

4. Provide four (4) packages of items above. 

 

5. Contractor shall, operate the system until acceptance and approval by health 

department. 

 

 

 

END OF SECTION 131100.16 
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SECTION 13 1143 - RECIRCULATING GUTTER SYSTEM 
 

PART 1 GENERAL 
 
1.1 WORK INCLUDED 
 

A. Perimeter Recirculation System 
  

1. Manufacturer shall furnish and install a perimeter recirculation system for the swimming 
pool as shown on the project drawings and specified herein.   

 
2. The gutter shall be a prefabricated stainless steel gutter system. 
 
3. Lane anchors and vinyl depth markers for gutter system. 
 
4. Welding of competitive pool equipment anchors to gutter. 

 
B. Basic Performance Requirements 

 
1. The gutter system shall provide uninterrupted skimming action, at the handhold, around 

the perimeter of the entire system in accordance with the intent of state and local 
Department of Health codes. Installation tolerance of the handhold, around the entire 
perimeter, shall be ±1/16-inch. 

 
2. The gutter system shall have the capacity to convey 100% of the recirculation rate of the 

pool in question without flooding. Flooding shall be defined as the water level in the 
overflow channel occupying the same elevation as the channel grating at any point in the 
system’s perimeter. 

 
3. The perimeter recirculation system shall be capable of maintaining channel flow and 

surface skimming under all conditions of normal operation without any water discharged 
to waste except when cleaning the filters or emptying the pool. 

 
4. The gutter system shall incorporate a passive surge system by means of freeboard. 

Gutter systems lacking this component, or it’s equal, shall not be acceptable. 
 

C.  Configuration Selections: 
 

1. Stepped Gutter configuration providing freeboard 
2. Zero Entry Configuration 

 
1.2 RELATED WORK 

 
A. The following sections contain work that relates to this Section: 

 
1. Section 013300, SUBMITTAL PROCEDURES 
 
2. Section 017823, OPERATION & MAINTENANCE DATA 
 
3. Section 033100, CAST-IN-PLACE CONCRETE FOR SWIMMING POOLS 
 
4. Section 079201, WATERSTOPS AND SEALANTS FOR SWIMMING POOLS 
 
5. Section 131100, SUMMARY OF WORK FOR SWIMMING POOLS 
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1.3 QUALITY ASSURANCE 
 

A. Manufacturer's Qualifications 

1. Only manufacturers with a minimum five years experience in the design, manufacture, 
and field installation techniques required for stainless steel gutters are acceptable. 

 
2. To assure singular responsibility by the manufacturer for installation, performance and 

warranty, the system shall be installed by the manufacturer or a designated licensee.   
 

1.4 REFERENCES 
 

A. ANSI/APSP-7 2006, American National Standard, For Suction Entrapment Avoidance in 
Swimming Pools, Wading Pools, Spas, Hot Tubs, and Catch Basins. 

 
B. ANSI/ASME A112.19.8 1987 (reaffirmed 1996), Suction fittings for swimming and wading pools, 

spas, hot tubs and whirlpool bathtub appliances. 
 
C. ANSI/ASME A112.19.17-2002, manufactured safety release systems (SVRS) for residential 

and commercial swimming pool, spa, hot tub and wading pool suction systems. 
 
D. ASTM F 2387-04, Standard specification for manufactured safety vacuum release systems, 

swimming pools, spas and hot tubs. 
 
E. IAPMO SPS-4 2000, Special use suction fittings for swimming pools, spas and hot tubs (for 

suction side automatic swimming pool cleaners). 
 
F. NFPA 70 – 2005, National Electrical Code, Article 680, Swimming pools, fountains, and similar 

installations. (See also specification Division 16 and Electrical design provided by others.) 
 
G. FINA – Federation Internationale de Natation Amateur 

 
1.5 SUBMITTALS, IN ACCORDANCE WITH SECTION 01 3300 SUBMITTAL PROCEDURES, 

SUBMIT THE FOLLOWING  
 

A. Submittal Drawings 
 

1. Submit shop drawings showing locations of each item, dimensioned plans and 
elevations, dimensioned gutter profile drawings of both end and sidewall gutter sections, 
and large scale details clearly indicating attachment devices, and materials as well as 
finishes. Details must also show work in relation to all adjacent trades.  

 
B. Calculations 

 
1. The manufacturer shall provide complete, detailed calculations indicating the ability of 

the recirculation system to handle design flows equal to both project specified flows as 
well as any State and Local Health Code Regulations. 

 
1.6 DELIVERY, STORAGE AND HANDLING 
 

A. Prefabricated stainless steel sections to be shipped on pallets, suitably wrapped and secured. 
All system containers and pallets shall be legibly marked.  The Engineer may reserve the right 
to require proof of material type supplied. 
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B. The prefabricated Gutter System is shipped in partially finished form.  Contractor shall protect 
the system from damage caused by work of other trades, weather, ground conditions or 
vandalism before, during and following installation. 

 
1.7 GUARANTEES 
 

A. The Manufacturer of the gutter system shall provide the Owner with a separate written 
(minimum) 3-year warranty against defective materials or workmanship.  Manufacturer/Installer 
must also provide a separate, written 3-year warranty on the trench’s grill covers protecting the 
Owner against defective materials or workmanship.  (In the event of grill cover defect, 
Manufacturer will replace any portion of it at no cost to the Owner.) 

 
B. The Manufacturer shall provide its limited non-prorated five-year warranty. The warranty shall 

cover that the system is free of all defects due to poor workmanship and materials for a period of 
(5) five years from the date of Substantial Completion. Furthermore, if the system is operated in 
accordance with written instructions given and accepted by the Owner, it will perform in complete 
accord with the specifications.  

 

C. The warranty shall not include damage caused by abusive treatment to the system either during 
the construction phase of the project or when the system is operational.  

 
PART 2 PRODUCTS 
 
2.1 DESIGN & MATERIALS OF CONSTRUCTION 

 

A. Overflow Channel & Backsplash   
1. The channel and backsplash of the gutter system shall be manufactured entirely of a 12 

gauge type 304L stainless steel with a 2B finish. 

2. The supporting stiffeners for the interior and exterior of the channel shall be of 12 gauge 
type 304L stainless steel with mill finish.  The channel leveling angle shall be of 3/16-
inch thick type 304L stainless steel with mill finish. 

3. All exposed horizontal surfaces shall be sand blasted to provide a skid resistant finish. 
4. The stainless steel gutter assembly shall be from the same manufacturer as the gutter 

grating.  

B. Return Tube & Inlets 
1. Velocity in the return tube shall be less than the velocity specified by state and local 

health codes in regard to pressure lines. 
2. Inlets shall be integral to the gutter and positioned so that their jetting action is directed 

at 45o towards the pool floor and at spacing intervals less than spacing defined by state 
and local health codes. The design velocity shall be between 10 – 20 ft/s at a pressure 
between 4 – 7 PSIG. 

3. Each return tube shall be fitted with integral fittings whose purpose and spacing shall be 
to provide some acceleration to water at the bottom of the overflow channel and thereby 
move along sediment in those areas. 

C. Overflow Channel Grating 
1. The drainage channel of the gutter shall be completely covered with a tamper-proof 

removable grate fabricated entirely of white, UV stabilized, Unigrate.  Said grate shall be 
skid resistant and capable of supporting at least 450 lbs. per square foot structural 
bearing load with stiffeners not more than 4’-0” on center.  The grating shall be made to 
friction fit into the channel eliminating the need for fastening hardware. Gratings requiring 
mechanical fasteners shall not be acceptable.  
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2. Grating shall be made of HDPE and have the depth markers recessed into the grating. 

Depth marker placement shall conform to code and match the marker locations on the 

natatorium walls. 

3. Grating shall be from the same manufacturer as the stainless steel gutter assembly.  

 

D. Anchorage 
1. The entire perimeter of the gutter shall be anchored to the pool structure by means of 

welding the leveling angles to #5 galvanized u-bars at intervals not to exceed 4’-0” on 
center or 18-inches from a corner. For renovation or replacement gutters, plated steel 
thunder-studs or steel dowels may be used. In either case, others shall ground the 
entire system per N.E.C./State Codes/Local Codes. 

2. Stainless steel deck equipment anchors shall be attached to stainless steel gutter with 

stainless steel angle brackets. 

 

E. Converters 
1. The appropriate number of drain converters shall be provided such that the velocity in 

the pipe of each converter shall not exceed that which is specified by state or local health 
codes in regards to gravity lines unless the converter is under direct pump suction in 
which case the code velocity for suction lines shall govern. 

2. The appropriate number of supply converters shall be provided such that the velocity in 
the pipe of each converter shall not exceed that which is specified by state or local health 
codes in regard to pressure lines. Converters requiring concrete encasement shall not 
be acceptable. 

3. All converters shall be fabricated of 12 gauge type 304L stainless steel with schedule 10 
pipes and a minimum of 3/8-inch thick stainless steel flanges.  Said flanges shall 
incorporate an ANSI 16.5 B bolt pattern. 

F. Surge Recovery System 

1. Surge capacity shall be met by means of the step or freeboard on the gutter.  
 

2.2 ADDITIONAL EQUIPMENT 

A. Depth Markers 
1. HDPE depth markers shall be furnished, in accordance with all state and local health 

codes regarding nomenclature, spacing, and minimum height requirements, by the 
gutter manufacturer. 

2. The depth markers shall be of a flat black finish and shall be manufacturer installed 
within the gutter grating. 

 
B. Racing/Safety Line Cup Anchors 

1. Install recessed cup anchors, in the 4-inch strip of exposed stainless below the handgrip 
in the locations detailed on the drawings.  The anchors shall be comprised of a 304 
stainless link and retaining pin all captured within a Vaylox 351 custom molded cup. Said 
assembly shall be held in place by means of the pin against the back of stainless face 
and will thereby be tamper resistant.  Anchors that can be easily removed when no 
tension exists in the lane/safety line shall not be acceptable. 

 
C. Recessed Step Assemblies  

1. Recessed step assemblies shall be provided at the locations shown on the drawings. 
2. Steps dimensions shall conform to state and local health codes. 
3. All steps shall be of 14 gauge type 304L construction with the tread surface to be of a 

skid resistant raised pattern.   
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4. The angles that hold the assembly spacing shall be of 12 gauge type 304L stainless steel 
and shall be welded to the bottom of the overflow channel to ensure bonding of the 
assembly. 

 
PART 3 EXECUTION 

 
3.1  INSTALLATION 

A. Contractor must provide written confirmation and identification of site-specific benchmark 
prior to commencing gutter installation. 

B. Welds 
1. Only welders authorized by the Gutter System Manufacturer shall  

mount the perimeter overflow system on the pre-embedded anchorage installed 
by “others”. 

2. Gutter system sections shall be leveled to a tolerance of ± 1/ 16-inch and 
subsequently welded into one continuous length around the entire swimming pool 
perimeter in question.   

3. Welding shall be of TIG process and shall be cleaned and blended when still hot 
to present a flush, smooth finish.  

C. Testing 

A. After the gutter sections are together the return tube and inlets shall be installed 
and then hydrostatically tested for leaks at a pressure of 7-10 PSIG for two hours. 

D. Sign-Off 

A. Immediately following completion of the installation, the installer shall obtain written 
certification from the Contractor that the installation is acceptable, complete, 
tested, and that the gutter overflow rim is level to a tolerance of ± 1/16-inch around 
the entire pool perimeter in question. 

E. Grout Space 

A. After installation is complete, the Contractor shall apply a non-shrink grout in the 
amount of a minimum 3-inches under the gutter and 5-inches behind.  Grout 
installation shall not occur in lifts greater than 12-inches to prevent buckling of the 
overflow channel and shall be properly vibrated to eliminate voids. 

F. Sealant Joints 

A. After the installation of the grout is finished the Contractor shall provide a sealant 
joint at the interface of the exposed gutter face and the pool finish as well as at the 
interface of the backsplash and pool deck. 

G. Cleaning 

A. After all construction in the area of the gutter is complete, and before the pool is 
filled, the gutter shall be given a final cleaning with the manufacturer provided 
cleaning supplies. 

 
END OF SECTION 131143 
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SECTION 131146 - DECK EQUIPMENT AND POOL ACCESSORIES 

 

PART 1 – GENERAL 

 

1.1 WORK INCLUDED: 

 

A. Furnish and install pool grab rails, ladders and/or step inserts, lane lines, lane line storage reel, 

starting platform anchors, starting platforms, stanchions and anchors, pendants, ADA access 

equipment, rescue and safety equipment, and maintenance equipment as specified herein and 

required by the State of Connecticut Department of Health.  

 

B. Furnish deck equipment anchors and escutcheons. 

 

C. Inspect and approve placement and grounding of anchors before embedment by concrete. 

 

D. Provide signage as requested by the Connecticut Approving Authority. 

 

1.2 RELATED WORK:  

 

A. Section 131100, SUMMARY OF WORK FOR SWIMMING POOLS 

 

B. Section 131100.16, SWIMMING POOL EQUIPMENT 

 

C. DIVISION 26 – ELECTRICAL  

 

1.3 DELIVERY, STORAGE AND HANDLING: 

 

A. Swimming Pool Contractor shall protect the deck equipment from damage caused by work of 

other trades, weather, ground conditions, or vandalism before, during, and following installation. 

 

1.4 GUARANTEE: 

 

A. Each manufacturer of the deck equipment shall provide the Owner with a separate written 

(minimum) one-year warranty against defective materials or workmanship starting on the date of 

Substantial Completion.  

 

1.5 SUBMITTALS, IN ACCORDANCE WITH SECTION 013300 SUBMITTALS, SUBMIT THE 

FOLLOWING: 

 

A. Submit manufacturer's product data, specifications, and installation instructions for each 

product specified in this Section. 

 

PART 2 – PRODUCTS 

 

2.1 MATERIALS: 

 

A. Rails and tubing shall be T316 stainless steel, 1.90-inch O.D. by 0.109-inch wall thickness.  All 

joints to be welded by T.I.G. process, ground smooth.  Buffed and polished. 

 

B. Anchors shall by T316 stainless steel or bronze. 
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C. Step inserts shall be stainless steel. 

 

2.2 GRAB RAILS 

 

A. Rails shall be 1.90-inch O.D., 0.109-inch wall T316 stainless steel buffed and polished. 

 

B. Stainless-steel wedge anchors and escutcheons. 

 

C. Grab rails shall be manufactured by: 

1. SR Smith 

2. Spectrum Aquatics 

3. Pentair  

4. Or approved equal. 

 

2.3 HANDICAP LIFT 

 

A. Handicap lift shall be manufactured by: 

1. SR Smith 

2. Spectrum Aquatics 

3. Pentair 

4. Or approved equal. 

 

2.4 FLOAT LINES AND ANCHORS 

A. Provide polyester line with polyethylene core with PVC floats and stainless steel hooks and 
anchors at locations shown on plans. 

 

2.5 RESCUE AND FIRST AND EQUIPMENT: 

 

A. Ring Buoys: U.S.C.G. approved, 24-inch O.D. units with 60 ft. of ¼-inch polyethylene throw line. 

 

B. Rescue Hooks: Provide anodized aluminum hooks attached to 16-ft. aluminum reaching poles. 

 

C. Rescue Tubes. 

 

D. Wall Brackets for Rescue Equipment: Provide stainless steel wall brackets for each piece of 

rescue equipment. 

 

E. Spinal Injury Board: provide 72-inch long, hardwood board with patient straps and carry handles.  

 

F. First Aid Kit: Provide standard Red Cross 24 Unit, Connecticut approved. 

 

G. Respirator: Red Cross approved respirator approved by State Health Department. 

 

2.6 POOL CLEANING EQUIPMENT: 

 

A. Wall Brush: Provide 24-inch wide straight end wall brushes with four rows of 1-1/4-inch long 

nylon bristles and die-cast aluminum handle bracket.  Brush shall be Lincoln or approved 

equal.  Brush handle shall consist of 1-1/2-inch female screwed connectors.   
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B. Provide robotic vacuum cleaner and cart system. System shall have fine and ultra-fine 

cartridges, 60FT of cord, 115v. Provide one extra set of each cartridge for that particular unit.  

Robotic Vacuum Cleaner shall be manufactured by: 

1. Hayward 

2. Dolphin 

3. Zodiac 

4. Or approved equal. 

 

C. Leaf Skimmer, Leaf Rake and Pole shall be manufactured by: 

1. Kemp 

2. Pentair 

3. Hayward 

4. Or approved equal. 

 

2.7 SIGNAGE: 

 

A. Health and Safety signs shall be manufactured from a minimum of ¼-inch composite material, 

and shall be mounted with 316 Stainless Steel hardware.  Lettering shall be a minimum of 1-inch 

in height, with the “No Diving” 4-inch in height where it is applicable. 

 

B. Pool signs shall be manufactured by: 

1. Fossil Industries 

2. Seton 

3. Brady ID 

4. Or approved equal.  

 

C. Signs shall conform to contract documents.   

 

D. Signage font and color shall be selected by the Owner and reserves the right to add any additional 

language beyond the standard health requirements. 

 

2.8 EMERGENCY PHONE: 

 

A. Emergency Phone: Provide handset phone with keypad in watertight enclosure.  Shall be a 

lift handset, dial appropriate number, and phone shall be analog. 

B. Phone shall be connected to a phone connection that does not require additional numbers to 

dial out other than 9-1-1. 

 

C. An Emergency phone shall be located in the Pool Area as shown on contract documents. 

 

2.9 LIFEGUARD CHAIRS 

 

A. Lifeguard chairs shall be made from white, composite material. 

 

B. Provide two (2) Lifeguard chairs to have a seat height of 66-in. 

 

C. Provide one (1) Lifeguard chair to have a seat height of 30-in. 

 

D. Lifeguard chairs shall include marine grade, 316 stainless steel hardware. 

 

E. Chairs shall be manufactured by: 

1. SR Smith 
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2. Tail Wind 

3. Spectrum Aquatics 

4. Or approved equal 

 

2.10 RACING EQUIPMENT: 

A. Racing lane lines shall hook anchors shall be incorporated into the stainless steel gutter. 

 

B. Provide six (6) starting platforms and anchors. Provide anchor caps in the deck when not in 

use. Platforms, anchors, and racing lines shall be manufactured by: 

1. Paddock 

2. SR Smith 

3. Spectrum Aquatics 

4. Approved Equal 

 

C. Provide one (1) lane line storage reel. Reel shall be corrosion-resistant powder-coated 

stainless-steel frame and marine-grade HDPE side guards with 9 integrated slots for an easy 

grip. Lane Line reel shall be manufactured by: 

1. Paddock 

2. SR Smith 

3. Spectrum Aquatics 

4. Approved Equal 

 

D. Provide five (5) stanchion anchors and posts. Provide anchor caps in the deck when not in use. 

Stanchions, anchors, and racing pendants shall be manufactured by: 

1. Paddock 

2. SR Smith 

3. Spectrum Aquatics 

4. Approved Equal 

 

PART 3 – EXECUTION 

 

3.1 INSPECTION: 

 

A. Verify mechanical and electrical rough-in services for sizes, types and locations.  Verify adequacy 

of electrical grounding.  Review construction joint locations. 

 

B. Start of this work constitutes acceptance of substrates as suitable for satisfactory performance 

of work of this Section. 

 

3.2 INSTALLATION: 

 

A. Pool and Deck Equipment: Install in accordance with the manufacturers’ recommendations.  

Provide anchors and inserts required in other construction and core drill holes to accept all rails 

located in pool and epoxy grout to provide secure, durable installations.  Ground all metal items 

electrically to a single pool grounding system per pool. 

 

1. All exposed welds shall be ground smooth and cleaned with all discoloration removed, 

to provide a smooth, uniform non-corrosive finish matching the basic stainless material.  

Use grout or sealant only as recommended by manufacturer to maintain service 

guarantees. 
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3.3 PROTECTION: 

 

A. Protection: The Swimming Pool Contractor shall use whatever methods are required to protect 

pool tank, pool finish and equipment from deterioration during remainder of the construction 

period. 

 

 

END OF SECTION 131146 
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SECTION 220517 - SLEEVES AND SLEEVE SEALS 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. Sleeves. 
2. Stack-sleeve fittings. 
3. Sleeve-seal systems. 
4. Sleeve-seal fittings. 
5. Grout. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Galvanized-Steel Wall Pipes: ASTM A 53, Schedule 40, with plain ends and welded steel collar; 
zinc coated. 

C. Galvanized-Steel-Pipe Sleeves: ASTM A 53, Type E, Grade B, Schedule 40, zinc coated, with 
plain ends. 

2.2 STACK-SLEEVE FITTINGS 

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. Jay R. Smith Mfg. Co. 
2. Zurn Industries, LLC 

B. Description: Manufactured, cast-iron sleeve with integral clamping flange. Include clamping ring, 
bolts, and nuts for membrane flashing. 

1. Underdeck Clamp: Clamping ring with setscrews. 
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2.3 SLEEVE-SEAL SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. GPT; an EnPro Industries company 
4. Metraflex Company (The) 
5. Proco Products, Inc. 

B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space 
between piping and sleeve. 

1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe. Include 
type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Plastic or stainless-steel. 
3. Connecting Bolts and Nuts:  Stainless-steel of length required to secure pressure plates 

to sealing elements. 

2.4 SLEEVE-SEAL FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. GPT; an EnPro Industries company 
4. Metraflex Company (The) 
5. Proco Products, Inc. 

B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in 
concrete slab or wall. Unit has plastic or rubber waterstop collar with center opening to match 
piping OD. 

2.5 GROUT 

A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement 
grout. 

B. Characteristics: Non-shrink; recommended for interior and exterior applications. 

C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 
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C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and 
walls are constructed. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal 
system. 

D. 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 ¼-inch 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. Comply with requirements for sealants 
specified in Section 079200 "Joint Sealants." 

3.2 STACK-SLEEVE-FITTING INSTALLATION 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

1. Install fittings that are large enough to provide ¼-inch annular clear space between 
sleeve and pipe or pipe insulation. 

2. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level. 
3. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring 

is specified. 
4. Using grout, seal the space around outside of stack-sleeve fittings. 

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make 
a watertight seal. 

3.4 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 



 
 SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

   Ballantine Park Pool Improvements – Southbury 
 220517-4 

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls below Grade: 

a. Piping Smaller Than NPS 6: Galvanized-steel wall sleeves with sleeve-seal 
system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping 
and sleeve for installing sleeve-seal system. 

b. Piping NPS 6 and Larger:  Galvanized-steel wall sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping 
and sleeve for installing sleeve-seal system. 

2. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6: Galvanized-steel wall sleeves with sleeve-seal 
system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping 
and sleeve for installing sleeve-seal system. 

b. Piping NPS 6 and Larger:  Galvanized-steel wall sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping 
and sleeve for installing sleeve-seal system. 

END OF SECTION 220517 
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SECTION 220518 - ESCUTCHEONS 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. Escutcheons. 
2. Floor plates. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and 
setscrew fastener. 

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and 
spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners. 

D. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with 
concealed hinge and setscrew. 

E. Split-Plate, Stamped-Steel Type: With chrome-plated finish, concealed hinge, and spring-clip 
fasteners. 

2.2 FLOOR PLATES 

A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners. 

B. Split-Casting Floor Plates: Cast brass with concealed hinge. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 
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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. 
b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated 

finish. 
c. Insulated Piping: One-piece, stamped-steel type. 
d. Bare Piping in Equipment Rooms: One-piece, stamped-steel type. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 
that completely covers opening. 

1. New Piping: One-piece, floor-plate type. 
2. Existing Piping: Split-casting, floor-plate type. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 220518 
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SECTION 220523.12 - BALL 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. 

1.3 DEFINITIONS 

A. CWP: Cold working pressure. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1. Certification that products comply with NSF 61 Annex G and NSF 372. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, and soldered ends. 
3. Set ball valves open to minimize exposure of functional surfaces. 

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 
operating handles or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
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2. ASME B16.1 for flanges on iron valves. 
3. ASME B16.5 for flanges on steel valves. 
4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
5. ASME B16.18 for solder-joint connections. 
6. ASME B31.9 for building services piping valves. 

C. NSF Compliance: NSF 61 Annex G and NSF 372 for valve materials for potable-water service. 

D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than fifteen percent (15%) zinc are not permitted. 

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system 
pressures and temperatures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

G. Valve Actuator Types: 

1. Gear Actuator: For quarter-turn valves NPS 4 and larger. 
2. Handlever: For quarter-turn valves smaller than NPS 4. 

H. Valves in Insulated Piping: 

1. Include 2-inch stem extensions. 
2. Extended operating handles of nonthermal-conductive material and protective sleeves 

that allow operation of valves without breaking vapor seals or disturbing insulation. 
3. Memory stops that are fully adjustable after insulation is applied. 

2.2 BRONZE BALL VALVES 

A. Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Apollo Valves; Conbraco Industries, Inc. 
b. Crane; Crane Energy Flow Solutions 
c. Hammond Valve 
d. Lance Valves 
e. Milwaukee Valve Company 
f. NIBCO INC. 
g. Watts; a Watts Water Technologies company 

2. Description: 

a. Standard: MSS SP-110. 
b. CWP Rating: 600 psig. 
c. Body Design: Two-piece. 
d. Body Material: Bronze. 
e. Ends: Threaded or soldered. 
f. Seats: PTFE. 
g. Stem: Stainless-steel. 
h. Ball: Stainless-steel, vented. 
i. Port: Full. 

http://www.specagent.com/Lookup?ulid=9500
http://www.specagent.com/Lookup?uid=123457062899
http://www.specagent.com/Lookup?uid=123457062900
http://www.specagent.com/Lookup?uid=123457062901
http://www.specagent.com/Lookup?uid=123457062902
http://www.specagent.com/Lookup?uid=123457062903
http://www.specagent.com/Lookup?uid=123457062904
http://www.specagent.com/Lookup?uid=123457062905
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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 defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

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 valve tags. Comply with requirements in Section 220553 "Identification for Plumbing 
Piping and Equipment" for valve tags and schedules. 

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP 
ratings may be substituted. 

B. Select valves with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option is indicated in valve schedules. 

3.4 VALVE SCHEDULE (150 PSIG OR LESS) 

A. Pipe NPS 2 and Smaller: 

1. Refer to Valve Schedule on Drawings. 

END OF SECTION 220523.12 
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SECTION 220523.15 - GATE 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 gate valves. 
2. Iron gate valves. 
3. Chainwheels. 

1.3 DEFINITIONS 

A. CWP: Cold working pressure. 

B. NRS: Non-rising stem. 

C. OS&Y: Outside screw and yoke. 

D. RS: Rising stem. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1. Certification that products comply with NSF 61 Annex G and NSF 372. 

1.5 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 gate valves closed to prevent rattling. 

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. 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.1 for flanges on iron valves. 
3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
4. ASME B16.18 for solder joint. 
5. ASME B31.9 for building services piping valves. 

C. NSF Compliance: NSF 61 Annex G and NSF 372 for valve materials for potable-water service. 

D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than fifteen percent (15%) zinc are not permitted. 

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system 
pressures and temperatures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

G. RS Valves in Insulated Piping: With 2-inch stem extensions. 

H. Valve Bypass and Drain Connections: MSS SP-45. 

2.2 BRONZE GATE VALVES 

A. Bronze Gate Valves, NRS, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. American Valve, Inc. 
b. Apollo Valves; Conbraco Industries, Inc. 
c. Crane; Crane Energy Flow Solutions 
d. Hammond Valve 
e. Jenkins Valves; Crane Energy Flow Solutions 
f. Jomar Valve 
g. KITZ Corporation 
h. Macomb Groups (The) 
i. Milwaukee Valve Company 
j. NIBCO INC. 
k. Powell Valves 
l. Red-White Valve Corporation 
m. Stockham; Crane Energy Flow Solutions 
n. Watts; a Watts Water Technologies company 

2. Description: 

a. Standard: MSS SP-80, Type 1. 
b. CWP Rating: 200 psig. 

http://www.specagent.com/Lookup?ulid=9545
http://www.specagent.com/Lookup?uid=123457063302
http://www.specagent.com/Lookup?uid=123457068633
http://www.specagent.com/Lookup?uid=123457063303
http://www.specagent.com/Lookup?uid=123457063306
http://www.specagent.com/Lookup?uid=123457063304
http://www.specagent.com/Lookup?uid=123457063301
http://www.specagent.com/Lookup?uid=123457063307
http://www.specagent.com/Lookup?uid=123457063308
http://www.specagent.com/Lookup?uid=123457063309
http://www.specagent.com/Lookup?uid=123457063310
http://www.specagent.com/Lookup?uid=123457063311
http://www.specagent.com/Lookup?uid=123457063312
http://www.specagent.com/Lookup?uid=123457063305
http://www.specagent.com/Lookup?uid=123457063313


 
 GATE VALVES FOR PLUMBING PIPING 

   Ballantine Park Pool Improvements – Southbury 
 220523.15-3 

c. Body Material: Bronze with integral seat and screw-in bonnet. 
d. Ends: Threaded or solder joint. 
e. Stem: Bronze. 
f. Disc: Solid wedge; bronze. 
g. Packing: Asbestos free. 
h. Handwheel: Malleable iron, bronze, or aluminum. 

B. Bronze Gate Valves, RS, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. American Valve, Inc. 
b. Apollo Valves; Conbraco Industries, Inc. 
c. Crane; Crane Energy Flow Solutions 
d. Hammond Valve 
e. Jenkins Valves; Crane Energy Flow Solutions 
f. KITZ Corporation 
g. Macomb Groups (The) 
h. Milwaukee Valve Company 
i. NIBCO INC. 
j. Powell Valves 
k. Stockham; Crane Energy Flow Solutions 
l. Watts; a Watts Water Technologies company 

2. Description: 

a. Standard: MSS SP-80, Type 2. 
b. CWP Rating: 200 psig. 
c. Body Material: Bronze with integral seat and screw-in bonnet. 
d. Ends: Threaded or solder joint. 
e. Stem: Bronze. 
f. Disc: Solid wedge; bronze. 
g. Packing: Asbestos free. 
h. Handwheel: Malleable iron, bronze, or aluminum. 

2.3 IRON GATE VALVES 

A. Iron Gate Valves, NRS, Class 150: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Apollo Valves; Conbraco Industries, Inc. 
b. Crane; Crane Energy Flow Solutions 
c. Flo Fab Inc. 
d. Hammond Valve 
e. Jenkins Valves; Crane Energy Flow Solutions 
f. KITZ Corporation 
g. Legend Valve & Fitting, Inc. 
h. Macomb Groups (The) 
i. Milwaukee Valve Company 
j. NIBCO INC. 
k. Powell Valves 
l. Red-White Valve Corporation 

http://www.specagent.com/Lookup?ulid=9546
http://www.specagent.com/Lookup?uid=123457063315
http://www.specagent.com/Lookup?uid=123457081312
http://www.specagent.com/Lookup?uid=123457063317
http://www.specagent.com/Lookup?uid=123457063319
http://www.specagent.com/Lookup?uid=123457063316
http://www.specagent.com/Lookup?uid=123457063320
http://www.specagent.com/Lookup?uid=123457063321
http://www.specagent.com/Lookup?uid=123457063322
http://www.specagent.com/Lookup?uid=123457063323
http://www.specagent.com/Lookup?uid=123457063324
http://www.specagent.com/Lookup?uid=123457063318
http://www.specagent.com/Lookup?uid=123457063325
http://www.specagent.com/Lookup?ulid=9549
http://www.specagent.com/Lookup?uid=123457081315
http://www.specagent.com/Lookup?uid=123457063346
http://www.specagent.com/Lookup?uid=123457063348
http://www.specagent.com/Lookup?uid=123457063349
http://www.specagent.com/Lookup?uid=123457063345
http://www.specagent.com/Lookup?uid=123457063350
http://www.specagent.com/Lookup?uid=123457063351
http://www.specagent.com/Lookup?uid=123457063352
http://www.specagent.com/Lookup?uid=123457063353
http://www.specagent.com/Lookup?uid=123457063354
http://www.specagent.com/Lookup?uid=123457063355
http://www.specagent.com/Lookup?uid=123457063356
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m. Stockham; Crane Energy Flow Solutions 
n. Watts; a Watts Water Technologies company 
o. Zurn Industries, LLC 

2. Description: 

a. Standard: MSS SP-70, Type I. 
b. CWP Rating: 200 psig. 
c. Body Material: Gray iron with bolted bonnet. 
d. Ends: Flanged. 
e. Trim: Bronze. 
f. Disc: Solid wedge. 
g. 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 defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

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 valve tags. Comply with requirements in Section 220553 "Identification for Plumbing 
Piping and Equipment" for valve tags and schedules. 

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. 

http://www.specagent.com/Lookup?uid=123457063347
http://www.specagent.com/Lookup?uid=123457063357
http://www.specagent.com/Lookup?uid=123457063358
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3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. Use gate valves for shutoff service only. 

B. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP 
ratings may be substituted. 

3.5 VALVE SCHEDULE 

A. Refer to Schedule on Drawing. 

END OF SECTION 220523.15 
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SECTION 220529 - 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. Fiberglass pipe hangers. 
4. Fiberglass strut systems. 
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. Delegated Design: Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. 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 
according to ASCE/SEI 7. 

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. 

3. Design seismic-restraint hangers and supports for piping and equipment and obtain 
approval from authorities having jurisdiction. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following; include Product Data for 
components: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
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3. Fiberglass strut systems. 
4. Pipe stands. 
5. Equipment supports. 

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Design Calculations: Calculate requirements for designing trapeze hangers. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1, "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: Pre-galvanized or hot dipped. 
3. Non-metallic 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 stainless-steel. 

B. Stainless-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless-steel. 

2.2 FIBERGLASS PIPE HANGERS 

A. Clevis-Type, Fiberglass Pipe Hangers: 

1. Description: Similar to MSS SP-58, Type 1, steel pipe hanger except hanger is made of 
fiberglass or fiberglass-reinforced resin. 

2. Hanger Rods: Continuous-thread rod, washer, and nuts made of stainless-steel. 

B. Strap-Type, Fiberglass Pipe Hangers: 
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1. Description: Similar to MSS SP-58, Type 9 or Type 10, steel pipe hanger except hanger 
is made of fiberglass-reinforced resin. 

2. Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made of stainless-
steel. 

2.3 FIBERGLASS STRUT SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Allied Tube & Conduit; a part of Atkore International 
2. B-line, an Eaton business 
3. Champion Fiberglass, Inc. 
4. Seasafe, Inc.; AMICO, a Gibraltar Industries Company 

B. Description: Shop- or field-fabricated pipe-support assembly similar to MFMA-4 for supporting 
multiple parallel pipes. 

1. Channels: Continuous slotted fiberglass channel with inturned lips. 
2. Channel Nuts: Fiberglass nuts or other devices designed to fit into channel slot and, 

when tightened, prevent slipping along channel. 
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless-steel. 

2.4 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, stainless-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. 

2.5 PIPE STANDS 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped 
cradle to support pipe, for roof installation without membrane penetration. 

C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof 
installation without membrane penetration. 

D. High-Type, Single-Pipe Stand: 

1. Description: Assembly of base, vertical and horizontal members, and pipe support, for 
roof installation without membrane penetration. 

2. Base:  Stainless-steel. 
3. Vertical Members: Two (2) or more cadmium-plated-steel or stainless-steel, continuous-

thread rods. 
4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-

steel, roller-type pipe support. 

E. High-Type, Multiple-Pipe Stand: 

http://www.specagent.com/Lookup?ulid=1831
http://www.specagent.com/Lookup?uid=123456860037
http://www.specagent.com/Lookup?uid=123456860039
http://www.specagent.com/Lookup?uid=123456860038
http://www.specagent.com/Lookup?uid=123456860040
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1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for 
roof installation without membrane penetration. 

2. Bases: One (1) or more; plastic. 
3. Vertical Members: Two (2) or more protective-coated-steel channels. 
4. Horizontal Member: Protective-coated-steel channel. 
5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers. 

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, carbon-steel plates, shapes, and bars; black and galvanized. 

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, non-shrink and 
nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Non-staining, non-corrosive, and non-gaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-69 and 
MSS SP-89. Install hangers and attachments as required to properly support piping from 
building structure. 

B. Fiberglass Strut System Installation: Arrange for grouping of parallel runs of piping, and support 
together on field-assembled fiberglass struts. 

C. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured. Use 
operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 

D. Pipe Stand Installation: 

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on 
smooth roof surface. Do not penetrate roof membrane. 

E. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture. 
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F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

G. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

H. 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. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and 
larger and at changes in direction of piping. Install concrete inserts before concrete is placed; 
fasten inserts to forms and install reinforcing bars through openings at top of inserts. 

K. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

L. 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. 

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 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 1½ inches. 
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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 surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

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 non-metallic 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 and metal framing 
systems and attachments for general service applications. 

F. Use stainless-steel pipe hangers and fiberglass pipe hangers and fiberglass strut systems and 
stainless-steel attachments for hostile environment applications. 

G. Use copper-plated pipe hangers and stainless-steel attachments for copper piping and tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. 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 non-insulated or 
insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes 
NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 

3. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to 
NPS 24 if little or no insulation is required. 

4. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection. 

5. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of non-
insulated, stationary pipes NPS 3/4 to NPS 8. 

6. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated, 
stationary pipes NPS 1/2 to NPS 8. 

7. Adjustable Band Hangers (MSS Type 9): For suspension of non-insulated, stationary 
pipes NPS 1/2 to NPS 8. 

8. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of non-insulated, 
stationary pipes NPS 1/2 to NPS 8. 
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9. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 
non-insulated, stationary pipes NPS 3/8 to NPS 8. 

10. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of non-
insulated, stationary pipes NPS 3/8 to NPS 3. 

11. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
12. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 

contraction. 
13. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate. 
14. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 
with U-bolt to retain pipe. 

15. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes 
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion 
support and cast-iron floor flange. 

16. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two 
(2) rods if longitudinal movement caused by expansion and contraction might occur. 

17. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and contraction 
might occur. 

18. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but vertical 
adjustment is not necessary. 

19. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small 
horizontal movement caused by expansion and contraction might occur and vertical 
adjustment is not necessary. 

20. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to 
NPS 30 if vertical and lateral adjustment during installation might be required in addition 
to expansion and contraction. 

J. 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 NPS 3/4 to 
NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps. 

K. 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 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F 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 120 to 450 deg F piping installations. 

L. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 
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3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to 

flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 

structural steel. 
12. 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): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to 
prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 

1¼ inches. 
3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with 

springs. 
4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal 

expansion in piping systems. 
5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability 

factor to twenty-five percent (25%) to allow expansion and contraction of piping system 
from hanger. 

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit 
variability factor to twenty-five percent (25%) to allow expansion and contraction of piping 
system from base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit 
variability factor to twenty-five percent (25%) to allow expansion and contraction of piping 
system from trapeze support. 
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8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment. Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These 
supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two (2) vertical-type supports and one trapeze member. 

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. 

END OF SECTION 220529 
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SECTION 220553 - 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 labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Stencils. 
5. Valve tags. 
6. Warning tags. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

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. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Brady Corporation 
b. Brimar Industries, Inc. 
c. Carlton Industries, LP 
d. Champion America 
e. Craftmark Pipe Markers 
f. emedco 
g. Kolbi Pipe Marker Co. 
h. LEM Products Inc. 
i. Marking Services, Inc. 

http://www.specagent.com/Lookup?ulid=9463
http://www.specagent.com/Lookup?uid=123456943434
http://www.specagent.com/Lookup?uid=123456943435
http://www.specagent.com/Lookup?uid=123456943436
http://www.specagent.com/Lookup?uid=123456943437
http://www.specagent.com/Lookup?uid=123456943438
http://www.specagent.com/Lookup?uid=123456943439
http://www.specagent.com/Lookup?uid=123456943440
http://www.specagent.com/Lookup?uid=123456943441
http://www.specagent.com/Lookup?uid=123456943442
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j. Seton Identification Products 

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 
1/8-inch-thick, and having predrilled holes for attachment hardware. 

3. Letter Color:  White. 
4. Background Color:  Black. 
5. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 
6. Minimum Label Size: Length and width vary for required label content, but not less than 

2½-by-¾-inch. 
7. Minimum Letter Size: ¼-inch for name of units if viewing distance is less than 24 inches, 

½-inch for viewing distances up to 72 inches, and proportionately larger lettering for 
greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering. 

8. Fasteners: Stainless-steel rivets or self-tapping screws. 
9. 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), and the Specification 
Section number and title where equipment is specified. 

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8½-by-11-inch bond 
paper. Tabulate equipment identification number, and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number 
and title where equipment is specified. Equipment schedule shall be included in operation and 
maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Brady Corporation 
2. Brimar Industries, Inc. 
3. Carlton Industries, LP 
4. Champion America 
5. Craftmark Pipe Markers 
6. emedco 
7. LEM Products Inc. 
8. Marking Sevices Inc. 
9. National Marker Company 
10. Seton Identification Products 
11. Stranco, Inc. 

B. Material and Thickness: Multi-layer, multi-color, plastic labels for mechanical engraving, 1/8-
inch-thick, and having predrilled holes for attachment hardware. 

C. Letter Color:  Black. 

D. Background Color:  Yellow. 

E. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

F. Minimum Label Size: Length and width vary for required label content, but not less than 2½-by-
¾-inch. 

http://www.specagent.com/Lookup?uid=123456943443
http://www.specagent.com/Lookup?ulid=9464
http://www.specagent.com/Lookup?uid=123456943444
http://www.specagent.com/Lookup?uid=123456943445
http://www.specagent.com/Lookup?uid=123456943446
http://www.specagent.com/Lookup?uid=123456943447
http://www.specagent.com/Lookup?uid=123456943448
http://www.specagent.com/Lookup?uid=123456943449
http://www.specagent.com/Lookup?uid=123456943450
http://www.specagent.com/Lookup?uid=123456943451
http://www.specagent.com/Lookup?uid=123456943452
http://www.specagent.com/Lookup?uid=123456943453
http://www.specagent.com/Lookup?uid=123456943454
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G. Minimum Letter Size: ¼-inch for name of units if viewing distance is less than 24 inches, ½-inch 
for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing 
distances. Include secondary lettering two-thirds to three-quarters the size of principal lettering. 

H. Fasteners: Stainless-steel rivets or self-tapping screws. 

I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

J. Label Content: Include caution and warning information plus emergency notification instructions. 

2.3 PIPE LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation 
3. Brimar Industries, Inc. 
4. Carlton Industries, LP 
5. Champion America 
6. Craftmark Pipe Markers 
7. emedco 
8. Kolbi Pipe Marker Co. 
9. LEM Products Inc. 
10. Marking Sevices Inc. 
11. Seton Identification Products 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

C. Pretensioned Pipe Labels: Precoiled, semi-rigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing. 

E. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings; also include 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:  Size letters according to ASME A13.1 for piping. 

2.4 VALVE TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation 
3. Brimar Industries, Inc. 
4. Carlton Industries, LP 
5. Champion America 
6. Craftmark Pipe Markers 
7. emedco 

http://www.specagent.com/Lookup?ulid=9465
http://www.specagent.com/Lookup?uid=123456943455
http://www.specagent.com/Lookup?uid=123456943456
http://www.specagent.com/Lookup?uid=123456943457
http://www.specagent.com/Lookup?uid=123456943458
http://www.specagent.com/Lookup?uid=123456943459
http://www.specagent.com/Lookup?uid=123456943460
http://www.specagent.com/Lookup?uid=123456943461
http://www.specagent.com/Lookup?uid=123456943462
http://www.specagent.com/Lookup?uid=123456943463
http://www.specagent.com/Lookup?uid=123456943464
http://www.specagent.com/Lookup?uid=123456943465
http://www.specagent.com/Lookup?ulid=9467
http://www.specagent.com/Lookup?uid=123456943472
http://www.specagent.com/Lookup?uid=123456943473
http://www.specagent.com/Lookup?uid=123456943474
http://www.specagent.com/Lookup?uid=123456943475
http://www.specagent.com/Lookup?uid=123456943476
http://www.specagent.com/Lookup?uid=123456943477
http://www.specagent.com/Lookup?uid=123456943478
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8. Kolbi Pipe Marker Co. 
9. LEM Products Inc. 
10. Marking Sevices Inc. 
11. Seton Identification Products 

B. Valve Tags: Stamped or engraved with ¼-inch letters for piping system abbreviation and ½-inch 
numbers. 

1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped 
holes for attachment hardware. 

2. Fasteners: Brass wire-link chain or S-hook. 

C. Valve Schedules: For each piping system, on 8½-by-11-inch 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 modulating), and variations for identification. 
Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.5 WARNING TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Brady Corporation 
2. Brimar Industries, Inc. 
3. Carlton Industries, LP 
4. Champion America 
5. Craftmark Pipe Markers 
6. emedco 
7. Kolbi Pipe Marker Co. 
8. LEM Products Inc. 
9. Marking Sevices Inc. 
10. Seton Identification Products 

B. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock 
with matte finish suitable for writing. 

1. Size:  3 by 5¼ inches minimum. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE." 
4. Color: Safety yellow background with black lettering. 

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. 
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3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.3 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.4 PIPE LABEL INSTALLATION 

A. Piping Color Coding: Painting of piping is specified in Division 09. 

B. 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, with 
painted, color-coded bands or rectangles on each piping system. 

1. Identification Paint: Use for contrasting background. 
2. Stencil Paint: Use for pipe marking. 

C. Pipe Label Locations: 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 50 feet along each run. Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels. 

D. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including 
pipes where flow is allowed in both directions. 

E. Pipe Label Color Schedule: 

1. Domestic Water Piping 

a. Background:  Safety green. 
b. Letter Colors:  White. 

2. Sanitary Waste and Storm Drainage Piping: 

a. Background Color:  Safety gray. 
b. Letter Color:  White. 
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3.5 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-use fixtures and units. List tagged 
valves in a valve schedule. 

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: 

a. Cold Water:  2 inches, round. 

2. Valve-Tag Colors: 

a. Cold Water:  Safety green. 

3. Letter Colors: 

a. Cold Water:  White. 

3.6 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 

END OF SECTION 220553 
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SECTION 221116 - 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. Copper tube and fittings. 
2. CPVC piping. 
3. PEX tube and fittings. 
4. Piping joining materials. 
5. Encasement for piping. 
6. Transition fittings. 
7. Dielectric fittings. 

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 requirements indicated: 

1. Notify Construction Manager no fewer than two (2) days in advance of proposed 
interruption of water service. 

2. Do not interrupt water service without 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 Annex G. Plastic 
piping components shall be marked with "NSF-pw." 

C. Comply with NSF Standard 372 for low lead. 
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2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

B. Soft Copper Tube:  ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed temper. 

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings. 

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. 

F. 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. 

G. Copper Pressure-Seal-Joint Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Apollo Valves; Conbraco Industries, Inc. 
b. Elkhart Products Corporation 
c. Mueller Industries 
d. NIBCO INC. 
e. Viega LLC 

2. Fittings for NPS 2 and Smaller: Wrought-copper fitting with EPDM-rubber, O-ring seal in 
each end. 

3. Fittings for NPS 2-1/2 to NPS 4: Cast-bronze or wrought-copper fitting with EPDM-
rubber, O-ring seal in each end. 

2.3 CPVC PIPING 

A. CPVC Pipe: ASTM F 441, Schedule 40 and Schedule 80. 

1. CPVC Socket Fittings:  ASTM F 438 for Schedule 40 and ASTM F 439 for Schedule 80. 
2. CPVC Threaded Fittings: ASTM F 437, Schedule 80. 

B. CPVC Piping System: ASTM D 2846, SDR 11, pipe and socket fittings. 

C. CPVC Tubing System: ASTM D 2846, SDR 11, tube and socket fittings. 

2.4 PEX TUBE AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Apollo Valves; Conbraco Industries, Inc. 
2. Elkhart Products Corporation 
3. IPEX USA LLC 
4. Uponor 
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5. Viega LLC 
6. Watts Radiant; a Watts Water Technologies company 
7. Zurn Industries, LLC 

B. Tube Material: PEX plastic according to ASTM F 876 and ASTM F 877. 

C. Fittings:  ASTM F 1807, metal insert and copper crimp rings. 

D. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with 
ASTM F 876; with plastic or corrosion-resistant-metal valve for each outlet. 

2.5 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8-inch-thick or ASME B16.21, non-metallic 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, BCuP Series, copper-phosphorus alloys for general-duty 
brazing unless otherwise indicated. 

F. Solvent Cements for Joining CPVC Piping and Tubing: ASTM F 493. 

G. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping 
system manufacturer unless otherwise indicated. 

2.6 ENCASEMENT FOR PIPING 

A. Standard: ASTM A 674 or AWWA C105/A21.5. 

B. Form:  Sheet or tube. 

C. Color:  Black or natural. 

2.7 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system 
fitting. 

C. Sleeve-Type Transition Coupling: AWWA C219. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Cascade Waterworks Mfg. Co. 
b. Dresser, Inc. 
c. Ford Meter Box Company, Inc. (The) 
d. Jay R. Smith Mfg. Co. 
e. JCM Industries, Inc. 
f. Romac Industries, Inc. 
g. Smith-Blair, Inc. 
h. Viking Johnson 

D. Plastic-to-Metal Transition Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Charlotte Pipe and Foundry Company 
b. Harvel Plastics, Inc. 
c. Spears Manufacturing Company 
d. Uponor 

2. Description: 

a. CPVC or PVC one-piece fitting with manufacturer's Schedule 80 equivalent 
dimensions. 

b. One (1) end with threaded brass insert and one (1) solvent-cement-socket or 
threaded end. 

E. Plastic-to-Metal Transition Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Colonial Engineering, Inc. 
b. NIBCO INC. 
c. Spears Manufacturing Company 

2. Description:  

a. CPVC or PVC four-part union. 
b. Brass or stainless-steel threaded end. 
c. Solvent-cement-joint or threaded plastic end. 
d. Rubber O-ring. 
e. Union nut. 

2.8 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. 

B. Dielectric Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 
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a. A.Y. McDonald Mfg. Co. 
b. Capitol Manufacturing Company 
c. Central Plastics Company 
d. HART Industrial Unions, LLC 
e. Jomar Valve 
f. Matco-Norca 
g. Watts; a Watts Water Technologies company 
h. Wilkins 
i. Zurn Industries, LLC 

2. Standard: ASSE 1079. 
3. Pressure Rating:  125 psig minimum at 180 deg F. 
4. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Capitol Manufacturing Company 
b. Central Plastics Company 
c. Matco-Norca 
d. Watts; a Watts Water Technologies company 
e. Wilkins 
f. Zurn Industries, LLC 

2. Standard: ASSE 1079. 
3. Factory-fabricated, bolted, companion-flange assembly. 
4. Pressure Rating:  125 psig minimum at 180 deg F. 
5. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company 
d. Pipeline Seal and Insulator, Inc. 

2. Non-conducting materials for field assembly of companion flanges. 
3. Pressure Rating:  150 psig. 
4. Gasket: Neoprene or phenolic. 
5. Bolt Sleeves: Phenolic or polyethylene. 
6. Washers: Phenolic with steel backing washers. 

E. Dielectric Nipples: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Elster Perfection Corporation 
b. Grinnell Mechanical Products 
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c. Matco-Norca 
d. Precision Plumbing Products 
e. Victaulic Company 

2. Standard: IAPMO PS 66. 
3. Electroplated steel nipple complying with ASTM F 1545. 
4. Pressure Rating and Temperature:  300 psig at 225 deg F. 
5. End Connections: Male threaded or grooved. 
6. Lining: Inert and non-corrosive, propylene. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Comply with requirements in Section 310000 "Earthwork" for excavating, trenching, and 
backfilling. 

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. Install piping as indicated 
unless deviations to layout are approved on coordination drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 

C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 
and AWWA M41. 

D. Install underground copper tube in PE encasement according to ASTM A 674 or 
AWWA C105/A21.5. 

E. Install shutoff valve, hose-end drain valve, strainer, and test tee with valve inside the building at 
each domestic water-service entrance. Comply with requirements for drain valves and strainers 
in Section 221119 "Domestic Water Piping Specialties." 

F. Install shutoff valve immediately upstream of each dielectric fitting. 

G. Install water-pressure-reducing valves downstream from shutoff valves. Comply with 
requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping 
Specialties." 

H. Install domestic water piping level without pitch and plumb. 

I. Rough-in domestic water piping for water-meter installation according to utility company's 
requirements. 

J. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas. 

K. 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. 
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L. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space. 

M. Install piping to permit valve servicing. 

N. 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. 

O. Install piping free of sags and bends. 

P. Install fittings for changes in direction and branch connections. 

Q. Install PEX tubing with loop at each change of direction of more than 90 degrees. 

R. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty. 

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 

T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

C. 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. 
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" 
chapter. 

E. 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." 

F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with 
tools recommended by fitting manufacturer. 

G. 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. 



 
 DOMESTIC WATER PIPING 

   Ballantine Park Pool Improvements – Southbury 
 221116-8 

H. Joint Construction for Solvent-Cemented Plastic Piping: Clean and dry joining surfaces. Join 
pipe and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. Apply primer. 

2. CPVC Piping: Join according to ASTM D 2846 Appendix. 

I. Joints for PEX Tubing: Join according to ASTM F 1807 for metal insert and copper crimp ring 
fittings and ASTM F 1960 for cold expansion fittings and reinforcing rings. 

J. Joints for PEX Tubing: Join according to ASSE 1061 for push-fit fittings. 

K. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of 
both piping systems. 

3.4 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling. 
2. Fittings for NPS 2 and Larger: Sleeve-type coupling. 

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal 
transition fittings or unions. 

3.5 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions. 

C. Dielectric Fittings for NPS 2-1/2 and larger: Use dielectric flanges or flange kits. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger, support products, and installation in Section 220529 
"Hangers and Supports for Plumbing Piping and Equipment." 

1. Vertical Piping: MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. 
Support pipe rolls on trapeze. 

4. Base of Vertical Piping: MSS Type 52, spring hangers. 

B. Support vertical piping and tubing at base and at each floor. 

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8-inch. 
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D. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod. 

E. Install supports for vertical copper tubing every 10 feet. 

F. Install vinyl-coated hangers for CPVC piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1 and Smaller: 36 inches with 3/8-inch rod. 
2. NPS 1-1/4 to NPS 2: 48 inches with 3/8-inch rod. 
3. NPS 2-1/2 to NPS 3-1/2: 48 inches with ½-inch rod. 
4. NPS 4 and NPS 5: 48 inches with 5/8-inch rod. 
5. NPS 6: 48 inches with ¾-inch rod. 
6. NPS 8: 48 inches with 7/8-inch rod. 

G. Install supports for vertical CPVC piping every 60 inches for NPS 1 and smaller, and every 72 
inches for NPS 1-1/4 and larger. 

H. Install vinyl-coated hangers for PEX tubing with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1 and Smaller: 32 inches with 3/8-inch rod. 

I. Install hangers for vertical PEX tubing every 48 inches. 

J. Support piping and tubing not listed in this article according to MSS SP-58 and manufacturer's 
written instructions. 

3.7 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. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller 
than that required by plumbing code. 

2. 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 NPS 2-1/2 and larger. 

3.8 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification materials and 
installation in Section 220553 "Identification for Plumbing Piping and Equipment." 
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B. Label pressure piping with system operating pressure. 

3.9 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) 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 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. Piping Tests: 

a. Fill domestic water piping. Check components to determine that they are not air 
bound and that piping is full of water. 

b. 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. 

c. 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. 

d. Cap and subject piping to static water pressure of 50 psig above operating 
pressure, 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 defects that must be repaired. 

e. Repair leaks and defects with new materials, and retest piping or portion thereof 
until satisfactory results are obtained. 

f. 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. 

3.10 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. 
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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. 

3.11 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 50 ppm 
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 200 ppm 
of chlorine. Isolate and allow to stand for 3 hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 
e. Submit water samples in sterile bottles to authorities having jurisdiction. 

B. Clean non-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 procedures prescribed by authorities having jurisdiction or; if methods are 
not prescribed, follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets. 

b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 
procedures if biological examination shows contamination. 

C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction. 

D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses. 
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3.12 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. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground 
copper tubing. 

D. Refer to Schedule on Drawings. 

3.13 VALVE SCHEDULE 

A. Refer to Schedule on Drawings. 

END OF SECTION 221116 
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SECTION 221119 - 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. Backflow preventers. 
2. Strainers. 
3. Hose bibbs. 
4. Drain valves. 
5. Water-hammer arresters. 
6. Trap-seal primer valves. 
7. Trap-seal primer systems. 
8. Specialty valves. 
9. Flexible connectors. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For domestic water piping specialties. 

1. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. 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 Annex G and NSF 14. Mark 
"NSF-pw" on plastic piping components. 

2.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise 
indicated. 
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2.3 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Ames Co. 
b. Ames Fire & Waterworks 
c. Apollo Valves; Conbraco Industries, Inc. 
d. FEBCO 
e. Flomatic Corporation 
f. Watts; a Watts Water Technologies company 
g. Zurn Industries, LLC 

2. Standard: ASSE 1013. 
3. Operation: Continuous-pressure applications. 
4. Pressure Loss:  12 psig maximum, through middle third of flow range. 
5. Refer to Backflow Preventer Schedule on Drawing P100 for capacity and characteristics. 
6. Accessories: 

a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet. 
b. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection. 

B. Hose-Connection Backflow Preventers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Apollo Valves; Conbraco Industries, Inc. 
b. Watts; a Watts Water Technologies company 
c. Woodford Manufacturing Company 

2. Standard: ASSE 1052. 
3. Operation: Up to 10-foot head of water back pressure. 
4. Inlet Size: NPS 1/2 or NPS 3/4. 
5. Outlet Size: Garden-hose thread complying with ASME B1.20.7. 
6. Capacity: At least 3-gpm flow. 

C. Backflow-Preventer Test Kits: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Apollo Valves; Conbraco Industries, Inc. 
b. FEBCO 
c. Flomatic Corporation 
d. Watts; a Watts Water Technologies company 
e. Zurn Industries, LLC 

2. Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-
procedure instructions. 
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2.4 STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers: 

1. Pressure Rating: 125 psig minimum unless otherwise indicated. 
2. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger. 
3. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 
4. Screen: Stainless-steel with round perforations unless otherwise indicated. 
5. Drain:  Factory-installed, hose-end drain valve. 

2.5 HOSE BIBBS 

A. Hose Bibbs: 

1. Standard: ASME A112.18.1 for sediment faucets. 
2. Body Material: Bronze. 
3. Seat: Bronze, replaceable. 
4. Supply Connections: NPS 1/2 or NPS 3/4 threaded or solder-joint inlet. 
5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7. 
6. Pressure Rating: 125 psig. 
7. Vacuum Breaker: Integral or field-installation, nonremovable, drainable, hose-connection 

vacuum breaker complying with ASSE 1011. 
8. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated. 
9. Finish for Service Areas:  Chrome or nickel plated. 
10. Finish for Finished Rooms: Chrome or nickel plated. 
11. Operation for Equipment Rooms: Wheel handle or operating key. 
12. Operation for Service Areas:  Wheel handle. 
13. Operation for Finished Rooms:  Operating key. 
14. Include operating key with each operating-key hose bibb. 
15. Include integral wall flange with each chrome- or nickel-plated hose bibb. 

2.6 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: 400-psig minimum CWP. 
3. Size: NPS 3/4. 
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. 

B. Gate-Valve-Type, Hose-End Drain Valves: 

1. Standard: MSS SP-80 for gate valves. 
2. Pressure Rating: Class 125. 
3. Size: NPS 3/4. 
4. Body: ASTM B 62 bronze. 
5. Inlet: NPS 3/4 threaded or solder joint. 
6. Outlet: Garden-hose thread complying with ASME B1.20.7 and cap with brass chain. 
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C. Stop-and-Waste Drain Valves: 

1. Standard: MSS SP-110 for ball valves or MSS SP-80 for gate valves. 
2. Pressure Rating: 200-psig minimum CWP or Class 125. 
3. Size: NPS 3/4. 
4. Body: Copper alloy or ASTM B 62 bronze. 
5. Drain: NPS 1/8 side outlet with cap. 

2.7 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. AMTROL, Inc. 
b. Jay R. Smith Mfg. Co. 
c. Josam Company 
d. MIFAB, Inc. 
e. Precision Plumbing Products 
f. Sioux Chief Manufacturing Company, Inc. 
g. Tyler Pipe; a subsidiary of McWane Inc. 
h. Watts; a Watts Water Technologies company 
i. Zurn Industries, LLC 

2. Standard: ASSE 1010 or PDI-WH 201. 
3. Type:  Copper tube with piston. 
4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F. 

2.8 TRAP SEAL PROTECTION DEVICES 

A. Barrier Type Trap Seal Protection Devices: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Provent Systems Inc. 
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
c. SureSeal Manufacturing 

2. Standard:  ASSE 1072-2007. 
3. Body:  ASB plastic. 
4. Diaphragm and Sealing Gasket: Neoprene rubber. 
5. Size:  2-, 3-, or 4-inch. 
6. Gravity Drain Outlet Connection:  Compression fit sealing gasket 80 durometer. 

2.9 SPECIALTY VALVES 

A. CPVC Ball Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. American Valve, Inc. 
b. Asahi/America 
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c. Colonial Engineering, Inc. 
d. Georg Fischer Inc. 
e. Hayward Flow Control 
f. IPEX USA LLC 
g. NIBCO INC. 
h. Spears Manufacturing Company 
i. Thermoplastic Valves, Inc. 

2. Description: 

a. Standard: MSS SP-122. 
b. Pressure Rating and Temperature: 150 psig at 73 deg F 
c. Body Material: CPVC. 
d. Body Design: Union type. 
e. End Connections for Valves NPS 2 and Smaller: Detachable, socket or threaded 

or union. 
f. Ball: CPVC; full port. 
g. Seals: PTFE or EPDM-rubber O-rings. 
h. Handle: Tee shaped. 

B. CPVC Butterfly Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Georg Fischer Inc. 
b. Hayward Flow Control 
c. NIBCO INC. 
d. Spears Manufacturing Company 
e. Thermoplastic Valves, Inc. 

2. Description: 

a. Pressure Rating and Temperature: 150 psig at 73 deg F. 
b. Body Material: CPVC. 
c. Body Design: Lug or wafer type. 
d. Seat: EPDM rubber. 
e. Seals: PTFE or EPDM-rubber O-rings. 
f. Disc: CPVC. 
g. Stem: Stainless-steel. 
h. Handle: Lever. 

C. CPVC Gate Valves: 

1. 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: 

a. Georg Fischer Inc. 
b. Spears Manufacturing Company 

2. Description: 

a. Pressure Rating and Temperature: 150 psig at 73 deg F. 
b. Body Material: CPVC. 
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c. Body Design: Non-rising stem. 
d. End Connections for Valves NPS 2 and Smaller: Socket or threaded. 
e. Gate and Stem: Plastic. 
f. Seals: EPDM rubber. 
g. Handle: Wheel. 

2.10 FLEXIBLE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Flex Pression Ltd. 
2. Flex-Hose Co., Inc. 
3. Flexicraft Industries 
4. Flex-Weld, Inc. 
5. Hyspan Precision Products, Inc. 
6. Mercer Gasket & Shim, Inc. 
7. Metraflex Company (The) 
8. Proco Products, Inc. 
9. Tozen Corporation 
10. Unaflex 
11. Universal Metal Hose 

B. Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering 
and ends brazed to inner tubing. 

1. Working-Pressure Rating: Minimum 200 psig. 
2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube. 
3. End Connections NPS 2-1/2 and Larger: Flanged copper alloy. 

C. 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 200 psig. 
2. End Connections NPS 2 and Smaller: Threaded steel-pipe nipple. 
3. End Connections NPS 2-1/2 and Larger: Flanged steel nipple. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install backflow preventers in each water supply to mechanical equipment and systems and to 
other equipment and water systems that may be sources of contamination. Comply with 
authorities having jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or system. 
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two (2) pipe 
diameters in drain piping and pipe-to-floor drain. Locate air-gap device attached to or 
under backflow preventer. Simple air breaks are unacceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

B. Install balancing valves in locations where they can easily be adjusted. 
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C. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets 
and with shutoff valve on outlet. 

1. Install cabinet-type units recessed in or surface mounted on wall as specified. 

D. Install Y-pattern strainers for water on supply side of each control valve, water pressure-
reducing valve, solenoid valve, and pump. 

E. Install water-hammer arresters in water piping according to PDI-WH 201. 

3.2 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or 
sign on or near each of the following: 

1. Backflow preventers. 
2. Hose stations. 

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 220553 "Identification for 
Plumbing Piping and Equipment." 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test each backflow preventer 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. 

3.4 ADJUSTING 

A. Set field-adjustable flow set points of balancing valves. 

B. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. 

END OF SECTION 221119 
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SECTION 221316 - SANITARY WASTE AND VENT 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. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 
3. Encasement for underground metal piping. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For hubless, single-stack drainage system. Include plans, elevations, sections, 
and details. 

1.4 FIELD CONDITIONS 

A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary service according to requirements indicated: 

1. Notify Architect, Construction Manager, and Owner no fewer than two (2) days in 
advance of proposed interruption of sanitary waste service. 

2. Do not proceed with interruption of sanitary waste service without Construction 
Manager's and Owner's written permission. 

PART 2 - PRODUCTS 

2.1 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:  10-foot head of water. 
2. Waste, Force-Main Piping:  50 psig. 

B. Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand 
the effects of earthquake motions determined according to ASCE/SEI 7. 

2.2 PIPING MATERIALS 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
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B. 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. 

2.3 PVC PIPE AND FITTINGS 

A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic 
piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping 
and "NSF-sewer" for plastic sewer piping. 

B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent. 

C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns 
and to fit Schedule 40 pipe. 

D. Adhesive Primer: ASTM F 656. 

E. Solvent Cement: ASTM D 2564. 

2.4 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping 
system fitting. 

2. Unshielded, Non-pressure Transition Couplings: 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
(1) of the following: 

1) Dallas Specialty & Mfg. Co. 
2) Fernco Inc. 
3) Froet Industries LLC 
4) Mission Rubber Company, LLC; a division of MCP Industries 
5) Plastic Oddities 

b. Standard: ASTM C 1173. 
c. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear 

ring and corrosion-resistant-metal tension band and tightening mechanism on each 
end. 

d. End Connections: Same size as and compatible with pipes to be joined. 
e. Sleeve Materials: 

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber. 
2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with 

pipe materials being joined. 

3. Shielded, Non-pressure Transition 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) Cascade Waterworks Mfg. Co. 
2) Mission Rubber Company, LLC; a division of MCP Industries 
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b. Standard: ASTM C 1460. 
c. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer 

shield and corrosion-resistant-metal tension band and tightening mechanism on 
each end. 

d. End Connections: Same size as and compatible with pipes to be joined. 

4. Pressure Transition Couplings: 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
(1) of the following: 

1) Cascade Waterworks Mfg. Co. 
2) Dresser, Inc. 
3) EBAA Iron, Inc. 
4) Ford Meter Box Company, Inc. (The) 
5) Jay R. Smith Mfg. Co. 
6) JCM Industries, Inc. 
7) Romac Industries, Inc. 
8) Viking Johnson 

b. Standard: AWWA C219. 
c. Description: Metal, sleeve-type same size as, with pressure rating at least equal to, 

and ends compatible with, pipes to be joined. 
d. Center-Sleeve Material:  Manufacturer's standard. 
e. Gasket Material: Natural or synthetic rubber. 
f. Metal Component Finish: Corrosion-resistant coating or material. 

B. Dielectric Fittings: 

1. Dielectric Unions: 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
(1) of the following: 

1) A.Y. McDonald Mfg. Co. 
2) Capitol Manufacturing Company 
3) Central Plastics Company 
4) HART Industrial Unions, LLC 
5) Jomar Valve 
6) Matco-Norca 
7) Watts; a Watts Water Technologies company 
8) Wilkins 
9) Zurn Industries, LLC 

b. Description: 

1) Standard: ASSE 1079. 
2) Pressure Rating:  125 psig minimum at 180 deg F. 
3) End Connections: Solder-joint copper alloy and threaded ferrous. 

http://www.specagent.com/Lookup?ulid=2175
http://www.specagent.com/Lookup?uid=123457059522
http://www.specagent.com/Lookup?uid=123457059523
http://www.specagent.com/Lookup?uid=123457059524
http://www.specagent.com/Lookup?uid=123457059528
http://www.specagent.com/Lookup?uid=123457059527
http://www.specagent.com/Lookup?uid=123457059525
http://www.specagent.com/Lookup?uid=123457059526
http://www.specagent.com/Lookup?uid=123457059521
http://www.specagent.com/Lookup?ulid=2176
http://www.specagent.com/Lookup?uid=123457059531
http://www.specagent.com/Lookup?uid=123457059529
http://www.specagent.com/Lookup?uid=123457059530
http://www.specagent.com/Lookup?uid=123457059534
http://www.specagent.com/Lookup?uid=123457059535
http://www.specagent.com/Lookup?uid=123457059536
http://www.specagent.com/Lookup?uid=123457059532
http://www.specagent.com/Lookup?uid=123457059533
http://www.specagent.com/Lookup?uid=123457059537
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PART 3 - EXECUTION 

3.1 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in Section 310000 
"Earthwork." 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. 

1. Indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations. 

2. Install piping as indicated unless deviations to layout are approved on coordination 
drawings. 

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 to permit valve servicing. 

E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 

H. Install piping to allow application of insulation. 

I. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends. 

1. Sanitary tees and short-sweep ¼ bends may be used on vertical stacks if change in 
direction of flow is from horizontal to vertical. 

2. Use long-turn, double Y-branch and 1/8-bend fittings if two (2) fixtures are installed back 
to back or side by side with common drain pipe. 

a. Straight tees, elbows, and crosses may be used on vent lines. 

3. Do not change direction of flow more than 90 degrees. 
4. Use proper size of standard increasers and reducers if pipes of different sizes are 

connected. 

a. Reducing size of waste piping in direction of flow is prohibited. 

J. Lay buried building waste piping beginning at low point of each system. 

1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place 
hub ends of piping upstream. 
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2. Install required gaskets according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements. 

3. Maintain swab in piping and pull past each joint as completed. 

K. Install soil and waste and vent piping at the following minimum slopes unless otherwise 
indicated: 

1. Building Sanitary Waste: Two percent (2%) downward in direction of flow for piping 
NPS 3 and smaller; two percent (2%) downward in direction of flow for piping NPS 4 and 
larger. 

2. Horizontal Sanitary Waste Piping:  Two percent (2%) downward in direction of flow. 
3. Vent Piping:  One percent (1%) down toward vertical fixture vent or toward vent stack. 

L. 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." 

1. Install encasement on underground piping according to ASTM A 674 or 
AWWA C105/A 21.5. 

M. Install aboveground PVC piping according to ASTM D 2665. 

N. Install underground PVC piping according to ASTM D 2321. 

O. Plumbing Specialties: 

1. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers in sanitary waste gravity-flow piping. 

a. Install cleanout fitting with closure plug inside the building in sanitary drainage 
force-main piping. 

b. Comply with requirements for cleanouts specified in Section 221319 "Sanitary 
Waste Piping Specialties." 

2. Install drains in sanitary waste gravity-flow piping. 

a. Comply with requirements for drains specified in Section 221319 "Sanitary Waste 
Piping Specialties." 

P. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve 
Seals for Plumbing Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs. 

1. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and 
Sleeve Seals for Plumbing Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for 
Plumbing Piping." 
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3.3 JOINT CONSTRUCTION 

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for compression joints. 

B. Join hub-and-spigot, cast-iron soil piping with caulked joints according to CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for lead-and-oakum caulked joints. 

C. 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. 

D. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. 

1. Cut threads full and clean using sharp dies. 
2. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and 

valves as follows: 

a. Apply appropriate tape or thread compound to external pipe threads unless dry 
seal threading is specified. 

b. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 
or damaged. 

c. Do not use pipe sections that have cracked or open welds. 

E. Plastic, Non-pressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe 
and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in ODs. 
2. In Waste Drainage Piping:  Shielded, non-pressure transition couplings. 
3. In Aboveground Force Main Piping: Fitting-type transition couplings. 
4. In Underground Force Main Piping: 

a. NPS 1-1/2 and Smaller: Fitting-type transition couplings. 
b. NPS 2 and Larger: Pressure transition couplings. 

B. Dielectric Fittings: 

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 
2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions. 
3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges. 
4. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger and support devices and installation specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install fiberglass pipe hangers for horizontal piping in corrosive environments. 
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2. Install stainless-steel pipe support clamps for vertical piping in corrosive environments. 
3. Vertical Piping: MSS Type 8 or Type 42, clamps. 
4. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls. 

5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. 
Support pipe rolls on trapeze. 

6. Base of Vertical Piping: MSS Type 52, spring hangers. 

B. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod. 
2. NPS 3: 60 inches with ½-inch rod. 
3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod. 
4. NPS 6 and NPS 8: 60 inches with ¾-inch rod. 
5. NPS 10 and NPS 12: 60 inches with 7/8-inch rod. 
6. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to 

60 inches. 

F. Install supports for vertical cast-iron soil piping every 15 feet. 

G. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod 
diameters: 

1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod. 
2. NPS 3: 48 inches with ½-inch rod. 
3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod. 
4. NPS 6 and NPS 8: 48 inches with ¾-inch rod. 
5. NPS 10 and NPS 12: 48 inches with 7/8-inch rod. 

H. Install supports for vertical PVC piping every 48 inches. 

I. Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written 
instructions. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join 
dissimilar piping materials. 

C. Connect waste and vent piping to the following: 
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1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required 
by plumbing code. 

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller 
than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor. 

D. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

E. Make connections according to the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 
to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 
connection to each piece of equipment. 

3.7 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping. 

B. Comply with requirements for identification specified in Section 220553 "Identification for 
Plumbing Piping and Equipment." 

3.8 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 waste 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. 

a. 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 waste and vent 
piping until it has been tested and approved. 

a. Expose work that was covered or concealed before it was tested. 
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3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside 
leaders on completion of roughing-in. 

a. Close openings in piping system and fill with water to point of overflow, but not less 
than 10-foot head of water. 

b. From 15 minutes before inspection starts to completion of inspection, water level 
must not drop. 

c. Inspect joints for leaks. 

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. 

a. Plug vent-stack openings on roof and building drains where they leave building. 
Introduce air into piping system equal to pressure of 1-inch wg. 

b. Use U-tube or manometer inserted in trap of water closet to measure this 
pressure. 

c. Air pressure must remain constant without introducing additional air throughout 
period of inspection. 

d. Inspect plumbing fixture connections for gas and water leaks. 

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. 

3.9 CLEANING AND PROTECTION 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect sanitary waste and vent piping 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. 

D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two (2) coats of water-
based latex paint. 

E. Repair damage to adjacent materials caused by waste and vent piping installation. 

3.10 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 

B. Refer to Schedules on Drawings. 

END OF SECTION 221316 
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SECTION 221319 - SANITARY WASTE 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. Cleanouts. 
2. Roof flashing assemblies. 
3. Miscellaneous sanitary drainage piping specialties. 

1.3 DEFINITIONS 

A. PVC: Polyvinyl chloride. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For sanitary waste piping specialties to include in emergency, 
operation, and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTIONS 

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 

B. Comply with NSF 14 for plastic sanitary waste piping specialty components. 

2.2 CLEANOUTS 

A. Cast-Iron Exposed Cleanouts: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Jay R. Smith Mfg. Co. 
b. Josam Company 
c. MIFAB, Inc. 
d. Tyler Pipe; a subsidiary of McWane Inc. 
e. Watts; a Watts Water Technologies company 
f. Zurn Industries, LLC 

2. Standard: ASME A112.36.2M. 
3. Size: Same as connected drainage piping 

http://www.specagent.com/Lookup?ulid=7379
http://www.specagent.com/Lookup?uid=123457056100
http://www.specagent.com/Lookup?uid=123457056098
http://www.specagent.com/Lookup?uid=123457056099
http://www.specagent.com/Lookup?uid=123457056101
http://www.specagent.com/Lookup?uid=123457056102
http://www.specagent.com/Lookup?uid=123457056103
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4. Body Material:  Hub-and-spigot, cast-iron soil pipe T-branch as required to match 
connected piping. 

B. Cast-Iron Exposed Floor Cleanouts: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Jay R. Smith Mfg. Co. 
b. Josam Company 
c. Oatey 
d. Sioux Chief Manufacturing Company, Inc. 
e. Tyler Pipe; a subsidiary of McWane Inc. 
f. Watts; a Watts Water Technologies company 
g. Zurn Industries, LLC 

2. Standard: ASME A112.36.2M  

C. Cast-Iron Wall Cleanouts: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Jay R. Smith Mfg. Co. 
b. Josam Company 
c. MIFAB, Inc. 
d. Tyler Pipe; a subsidiary of McWane Inc. 
e. Watts; a Watts Water Technologies company 
f. Zurn Industries, LLC 

2. Standard: ASME A112.36.2M. Include wall access. 
3. Size: Same as connected drainage piping. 
4. Body: Hub-and-spigot, cast-iron soil pipe T-branch as required to match connected 

piping. 

D. Plastic Floor Cleanouts: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Canplas LLC 
b. IPS Corporation 
c. NDS Inc. 
d. Plastic Oddities 
e. Sioux Chief Manufacturing Company, Inc. 
f. Zurn Industries, LLC 

2. Size: Same as connected branch. 
3. Body: PVC. 
4. Closure Plug: PVC. 
5. Riser: Drainage pipe fitting and riser to cleanout of same material as drainage piping. 

2.3 ROOF FLASHING ASSEMBLIES 

A. Roof Flashing Assemblies: 

http://www.specagent.com/Lookup?ulid=7381
http://www.specagent.com/Lookup?uid=123457056108
http://www.specagent.com/Lookup?uid=123457056105
http://www.specagent.com/Lookup?uid=123457056106
http://www.specagent.com/Lookup?uid=123457056107
http://www.specagent.com/Lookup?uid=123457056109
http://www.specagent.com/Lookup?uid=123457056110
http://www.specagent.com/Lookup?uid=123457056111
http://www.specagent.com/Lookup?ulid=2187
http://www.specagent.com/Lookup?uid=123457056089
http://www.specagent.com/Lookup?uid=123457056088
http://www.specagent.com/Lookup?uid=123457056085
http://www.specagent.com/Lookup?uid=123457056086
http://www.specagent.com/Lookup?uid=123457056084
http://www.specagent.com/Lookup?uid=123457056087
http://www.specagent.com/Lookup?ulid=2188
http://www.specagent.com/Lookup?uid=123457056126
http://www.specagent.com/Lookup?uid=123457056127
http://www.specagent.com/Lookup?uid=123457056128
http://www.specagent.com/Lookup?uid=123457056130
http://www.specagent.com/Lookup?uid=123457056129
http://www.specagent.com/Lookup?uid=123457056131
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1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Acorn Engineering Company 
b. Thaler Metal Industries Ltd. 
c. Zurn Industries, LLC 

2. Description: Manufactured assembly made of 4.0-lb./sq. ft., 0.0625-inch-thick, lead 
flashing collar and skirt extending at least 10 inches from pipe, with galvanized-steel boot 
reinforcement and counterflashing fitting. 

a. Open-Top Vent Cap: Without cap. 
b. Low-Silhouette Vent Cap: With vandal-proof vent cap. 
c. Extended Vent Cap: With field-installed, vandal-proof vent cap. 

2.4 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. 

B. Deep-Seal Traps: 

1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected piping 
and cleanout trap-seal primer valve connection. 

2. Size: Same as connected waste piping. 

a. NPS 2: 4-inch-minimum water seal. 
b. NPS 2-1/2 and Larger: 5-inch-minimum water seal. 

C. Floor-Drain, Trap-Seal Primer Fittings: 

1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal 
primer valve connection. 

2. Size: Same as floor drain outlet with NPS 1/2 side inlet. 

D. Air-Gap Fittings: 

1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between 
installed inlet and outlet piping. 

2. Body: Bronze or cast iron. 
3. Inlet: Opening in top of body. 
4. Outlet: Larger than inlet. 
5. Size: Same as connected waste piping and with inlet large enough for associated indirect 

waste piping. 

E. Sleeve Flashing Device: 

1. Description: Manufactured, cast-iron fitting, with clamping device that forms sleeve for 
pipe floor penetrations of floor membrane. Include galvanized-steel pipe extension in top 
of fitting that will extend 2 inches above finished floor and galvanized-steel pipe extension 
in bottom of fitting that will extend through floor slab. 

http://www.specagent.com/Lookup?ulid=2207
http://www.specagent.com/Lookup?uid=123457056070
http://www.specagent.com/Lookup?uid=123457056069
http://www.specagent.com/Lookup?uid=123457056071
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2. Size: As required for close fit to riser or stack piping. 

F. Stack Flashing Fittings: 

1. Description: Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof 
membrane, and with threaded or hub top for extending vent pipe. 

2. Size: Same as connected stack vent or vent stack. 

G. Vent Caps: 

1. Description: Cast-iron body with threaded or hub inlet and vandal-proof design. Include 
vented hood and setscrews to secure to vent pipe. 

2. Size: Same as connected stack vent or vent stack. 

H. Frost-Resistant Vent Terminals: 

1. Description: Manufactured or shop-fabricated assembly constructed of copper, lead-
coated copper, or galvanized steel. 

2. Design: To provide 1-inch enclosed air space between outside of pipe and inside of 
flashing collar extension, with counterflashing. 

I. Expansion Joints: 

1. Standard: ASME A112.6.4. 
2. Body: Cast iron with bronze sleeve, packing, and gland. 
3. End Connections: Matching connected piping. 
4. Size: Same as connected soil, waste, or vent piping. 

PART 3 - EXECUTION 

3.1 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 NPS 4. Use NPS 4 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 50 feet for piping NPS 4 and smaller and 100 feet for 

larger piping. 
4. Locate at base of each vertical soil and waste stack. 

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 

D. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 
Comply with requirements in Section 076200 "Sheet Metal Flashing and Trim." 

E. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. Comply 
with requirements in Section 076200 "Sheet Metal Flashing and Trim." 
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F. Assemble open drain fittings and install with top of hub 2 inches above floor. 

G. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

H. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer 
connection. 

1. Exception: Fitting may be omitted if trap has trap-seal primer connection. 
2. Size: Same as floor drain inlet. 

I. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 
discharge into sanitary drainage system. 

J. Install sleeve and sleeve seals with each riser and stack passing through floors with waterproof 
membrane. 

K. Install vent caps on each vent pipe passing through roof. 

L. Install frost-resistant vent terminals on each vent pipe passing through roof. Maintain 1-inch 
clearance between vent pipe and roof substrate. 

M. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy 
access and maintenance. 

N. Install frost-proof vent caps on each vent pipe passing through roof. Maintain 1-inch clearance 
between vent pipe and roof substrate. 

O. Install wood-blocking reinforcement for wall-mounting-type specialties. 

P. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is 
indicated. 

3.2 CONNECTIONS 

A. Comply with requirements in Section 221316 "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. 

3.3 FLASHING INSTALLATION 

A. Comply with requirements in Section 076200 "Sheet Metal Flashing and Trim." 

B. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 
required. 

C. 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 10 inches, and 
skirt or flange extending at least 8 inches around pipe. 

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around 
sleeve. 
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3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches 
around specialty. 

D. Set flashing on floors and roofs in solid coating of bituminous cement. 

E. Secure flashing into sleeve and specialty clamping ring or device. 

F. Install flashing for piping passing through roofs with counterflashing or commercially made 
flashing fittings, according to Section 076200 "Sheet Metal Flashing and Trim." 

G. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 
into cast-iron sleeve having caulking recess. 

3.4 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. 

3.5 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. 

END OF SECTION 221319 
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SECTION 221319.13 - SANITARY DRAINS 

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. Floor drains. 

1.3 DEFINITIONS 

A. ABS: Acrylonitrile-butadiene styrene. 

B. FRP: Fiberglass-reinforced plastic. 

C. HDPE: High-density polyethylene. 

D. PE: Polyethylene. 

E. PP: Polypropylene. 

F. PVC: Polyvinyl chloride. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 DRAIN ASSEMBLIES 

A. Sanitary drains shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14 for plastic sanitary piping specialty components. 

2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Commercial Enameling Company 
b. Jay R. Smith Mfg. Co. 
c. Josam Company 
d. MIFAB, Inc. 
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e. Prier Products, Inc. 
f. Tyler Pipe; a subsidiary of McWane Inc. 
g. Watts; a Watts Water Technologies company 
h. Zurn Industries, LLC 

2. Standard: ASME A112.6.3. 

B. Plastic Floor Drains: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Canplas LLC 
b. IPS Corporation 
c. Josam Company 
d. Oatey 
e. Plastic Oddities 
f. Sioux Chief Manufacturing Company, Inc. 
g. Zurn Industries, LLC 

2. Standard: ASME A112.6.3. 
3. Material: PVC. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. 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. 
3. Set with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches or Less: Equivalent to one percent (1%) slope, but not less than 
¼-inch total depression. 

b. Radius, 30 to 60 Inches: Equivalent to one percent (1%) slope. 
c. Radius, 60 Inches or Larger: Equivalent to one percent (1%) slope, but not greater 

than 1-inch total depression. 

4. Install floor-drain flashing collar or flange, so no leakage occurs between drain and 
adjoining flooring. 

a. Maintain integrity of waterproof membranes where penetrated. 

5. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated. 

3.2 CONNECTIONS 

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping 
installation requirements. Drawings indicate general arrangement of piping, fittings, and 
specialties. 
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B. Comply with requirements in Section 221319 "Sanitary Waste Piping Specialties" for backwater 
valves, air admittance devices and miscellaneous sanitary drainage piping specialties. 

C. Install piping adjacent to equipment to allow service and maintenance. 

3.3 LABELING AND IDENTIFYING 

A. 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 220553 "Identification for 
Plumbing Piping and Equipment." 

3.4 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. 

END OF SECTION 221319.13 
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SECTION 221623 - FACILITY NATURAL-GAS 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. Pipes, tubes, and fittings. 
2. Piping specialties. 
3. Piping and tubing joining materials. 
4. Valves. 
5. Pressure regulators. 
6. Concrete bases. 

1.3 DEFINITIONS 

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions. Examples include rooftop locations. 

1.4 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 
2. Service Regulators:  65 psig minimum unless otherwise indicated. 
3. Minimum Operating Pressure of Service Meter:  5 psig. 

B. Natural-Gas System Pressure within Buildings, contractor to verify in field. 

C. Delegated Design: Design restraints and anchors for natural-gas piping and equipment, 
including comprehensive engineering analysis by a qualified professional engineer, using 
performance requirements and design criteria indicated. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 

1. Piping specialties. 
2. Corrugated, stainless-steel tubing with associated components. 
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3. Valves. Include pressure rating, capacity, settings, and electrical connection data of 
selected models. 

4. Pressure regulators. Indicate pressure ratings and capacities. 
5. Service meters. Indicate pressure ratings and capacities. Include bypass fittings and 

meter bars. 
6. 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 attachments of the same to building 
structure. Detail location of anchors, alignment guides, and expansion joints and loops. 

1. Shop Drawing Scale:  ¼-inch per foot. 
2. Detail mounting, supports, and valve arrangements for service meter assembly and 

pressure regulator assembly. 

C. Delegated-Design Submittal: For natural-gas piping and equipment indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of seismic restraints. 
2. Design Calculations: Calculate requirements for selecting seismic restraints. 

1.6 INFORMATIONAL SUBMITTALS 

A. 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. 

B. Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and coordinated with 
other services and utilities. 

C. Qualification Data: For qualified professional engineer. 

D. Welding certificates. 

E. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For motorized gas valves, pressure regulators and service 
meters to include in emergency, operation, and maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Steel Support Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1, "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. 
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1.9 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. 

D. Protect stored PE pipes and valves from direct sunlight. 

1.10 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: Do not interrupt natural-gas service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only after 
arranging to provide purging and startup of natural-gas supply according to requirements 
indicated: 

1. Notify Architect, Construction Manager and Owner no fewer than two (2) days in advance 
of proposed interruption of natural-gas service. 

2. Do not proceed with interruption of natural-gas service without written permission. 

1.11 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe: ASTM A 53/A 53M, 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 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. 
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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, provide products by one 
(1) of the following: 

1) GE Oil & Gas. 
2) Smith-Blair, Inc. 
3) Victaulic Company 

b. Stainless-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. 

B. Corrugated, Stainless-Steel Tubing: Comply with ANSI/IAS LC 1. 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. FlashShield Products; Gastite, a division of Titeflex Corp. 
b. OmegaFlex, Inc. 
c. Parker Hannifin Corporation 
d. Tru-Flex Metal Hose Corp. 
e. Ward Manufacturing LLC 

2. Tubing: ASTM A 240, corrugated, Series 300 stainless-steel. 
3. Coating: PE with flame retardant. 

a. Surface-Burning Characteristics: As determined by testing identical products 
according to ASTM E 84 by a qualified testing agency. Identify products with 
appropriate markings of applicable testing agency. 

1) Flame-Spread Index:  25 or less. 
2) Smoke-Developed Index:  50 or less. 

4. Fittings: Copper-alloy mechanical fittings with ends made to fit and listed for use with 
corrugated stainless-steel tubing and capable of metal-to-metal seal without gaskets. 
Include brazing socket or threaded ends complying with ASME B1.20.1. 

5. Striker Plates: Steel, designed to protect tubing from penetrations. 
6. Manifolds: Malleable iron or steel with factory-applied protective coating. Threaded 

connections shall comply with ASME B1.20.1 for pipe inlet and corrugated tubing outlets. 
7. Operating-Pressure Rating: 5 psig. 

C. PE Pipe: ASTM D 2513, SDR 11. 

1. PE Fittings: ASTM D 2683, socket-fusion type or ASTM D 3261, butt-fusion type with 
dimensions matching PE pipe. 

http://www.specagent.com/Lookup?ulid=3307
http://www.specagent.com/Lookup?uid=123456862501
http://www.specagent.com/Lookup?uid=123456862500
http://www.specagent.com/Lookup?uid=123456926124
http://www.specagent.com/Lookup?ulid=3308
http://www.specagent.com/Lookup?uid=123456862503
http://www.specagent.com/Lookup?uid=123456862502
http://www.specagent.com/Lookup?uid=123456862505
http://www.specagent.com/Lookup?uid=123456862504
http://www.specagent.com/Lookup?uid=123457018977


 
 FACILITY NATURAL-GAS PIPING 

   Ballantine Park Pool Improvements – Southbury 
 221623-5 

2. PE Transition Fittings: Factory-fabricated fittings with PE pipe complying with 
ASTM D 2513, SDR 11; and steel pipe complying with ASTM A 53, black steel, 
Schedule 40, Type E or S, Grade B. 

3. Anodeless Service-Line Risers: Factory fabricated and leak tested. 

a. Underground Portion: PE pipe complying with ASTM D 2513, SDR 11 inlet. 
b. Casing: Steel pipe complying with ASTM A 53/A 53M, Schedule 40, black steel, 

Type E or S, Grade B, with corrosion-protective coating covering. Vent casing 
aboveground. 

c. Aboveground Portion: PE transition fitting. 
d. Outlet shall be threaded or flanged or suitable for welded connection. 
e. Tracer wire connection. 
f. Ultraviolet shield. 
g. Stake supports with factory finish to match steel pipe casing or carrier pipe. 

4. Transition Service-Line Risers: Factory fabricated and leak tested. 

a. Underground Portion: PE pipe complying with ASTM D 2513, SDR 11 inlet 
connected to steel pipe complying with ASTM A 53, Schedule 40, Type E or S, 
Grade B, with corrosion-protective coating for aboveground outlet. 

b. Outlet shall be threaded or flanged or suitable for welded connection. 
c. Bridging sleeve over mechanical coupling. 
d. Factory-connected anode. 
e. Tracer wire connection. 
f. Ultraviolet shield. 
g. Stake supports with factory finish to match steel pipe casing or carrier pipe. 

5. Plastic Mechanical Couplings, NPS 1-1/2 and Smaller: Capable of joining PE pipe to PE 
pipe. 

a. PE body with molded-in, stainless-steel support ring. 
b. Buna-nitrile seals. 
c. Acetal collets. 
d. Electro-zinc-plated steel stiffener. 

6. Plastic Mechanical Couplings, NPS 2 and Larger: Capable of joining PE pipe to PE pipe, 
steel pipe to PE pipe, or steel pipe to steel pipe. 

a. Fiber-reinforced plastic body. 
b. PE body tube. 
c. Buna-nitrile seals. 
d. Acetal collets. 
e. Stainless-steel bolts, nuts, and washers. 

7. Steel Mechanical Couplings: Capable of joining plain-end PE pipe to PE pipe, steel pipe 
to PE pipe, or steel pipe to steel pipe. 

a. Stainless-steel flanges and tube with epoxy finish. 
b. Buna-nitrile seals. 
c. Stainless-steel bolts, washers, and nuts. 
d. Factory-installed anode for steel-body couplings installed underground. 

2.2 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 
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1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24. 
2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69. 
3. Corrugated stainless-steel tubing with polymer coating. 
4. Operating-Pressure Rating: 0.5 psig. 
5. End Fittings: Zinc-coated steel. 
6. Threaded Ends: Comply with ASME B1.20.1. 
7. Maximum Length: 72 inches 

B. 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 NPS 2 and smaller; flanged ends for NPS 2-1/2 and 

larger. 
3. Strainer Screen: 40 or 60-mesh startup strainer, and perforated stainless-steel basket 

with fifty percent (50%) free area. 
4. CWP Rating: 125 psig. 

C. T-Pattern Strainers: 

1. Body: Ductile or malleable iron with removable access coupling and end cap for strainer 
maintenance. 

2. End Connections: Grooved ends. 
3. Strainer Screen: 40 or 60-mesh startup strainer, and perforated stainless-steel basket 

with fifty-seven percent (57%) free area. 
4. CWP Rating: 750 psig. 

D. 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 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 1000 deg F complying with 
AWS A5.8. 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, NPS 2 and Smaller: Comply with ASME B16.33. 

1. CWP Rating:  125 psig. 
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 1-inch and smaller. 



 
 FACILITY NATURAL-GAS PIPING 

   Ballantine Park Pool Improvements – Southbury 
 221623-7 

6. Service Mark: Valves 1¼ inches to NPS 2 shall have initials "WOG" permanently marked 
on valve body. 

C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with ASME B16.38. 

1. CWP Rating:  125 psig. 
2. Flanged Ends: Comply with ASME B16.5 for steel flanges. 
3. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles. 

4. Service Mark: Initials "WOG" shall be permanently marked on valve body. 

D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110. 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. A.Y. McDonald Mfg. Co. 
b. Apollo Valves; Conbraco Industries, Inc. 
c. BrassCraft Manufacturing Co.; a Masco company 
d. Lyall, R. W. & Company, Inc. 
e. Perfection Corporation 

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: 600 psig. 
9. Listing: Valves NPS 1 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. 

E. Bronze Plug Valves: MSS SP-78. 

1. 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: 

a. A.Y. McDonald Mfg. Co. 
b. Lee Brass Company 

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: 125 psig. 
7. Listing: Valves NPS 1 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. 

F. Cast-Iron, Non-lubricated Plug Valves: MSS SP-78. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. A.Y. McDonald Mfg. Co. 
b. Mueller Co. 
c. Xomox Corporation 

2. Body: Cast iron, complying with ASTM A 126, Class B. 
3. Plug: Bronze or nickel-plated cast iron. 
4. Seat: Coated with thermoplastic. 
5. Stem Seal: Compatible with natural gas. 
6. Ends: Threaded or flanged as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
7. Operator: Square head or lug type with tamperproof feature where indicated. 
8. Pressure Class: 125 psig. 
9. Listing: Valves NPS 1 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. 

G. PE Ball Valves: Comply with ASME B16.40. 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Kerotest Manufacturing Corp. 
b. Lyall, R. W. & Company, Inc. 
c. Perfection Corporation 

2. Body: PE. 
3. Ball: PE. 
4. Stem: Acetal. 
5. Seats and Seals: Nitrile. 
6. Ends: Plain or fusible to match piping. 
7. CWP Rating:  80 psig. 
8. Operating Temperature:  Minus 20 to plus 140 deg F. 
9. Operator: Nut or flat head for key operation. 
10. Include plastic valve extension. 
11. Include tamperproof locking feature for valves where indicated on Drawings. 

H. Valve Boxes: 

1. Cast-iron, two-section box. 
2. Top section with cover with "GAS" lettering. 
3. Bottom section with base to fit over valve and barrel a minimum of 5 inches in diameter. 
4. Adjustable cast-iron extensions of length required for depth of bury. 
5. Include tee-handle, steel operating wrench with socket end fitting valve nut or flat head, 

and with stem of length required to operate valve. 

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. 
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4. End Connections: Threaded for regulators NPS 2 and smaller; flanged for regulators 
NPS 2-1/2 and larger. 

B. Service Pressure Regulators: Comply with ANSI Z21.80. 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Actaris 
b. American Meter Company 
c. Fisher Control Valves & Instruments; a brand of Emerson Process Management 
d. Invensys 
e. Itron Gas 
f. Richards Industries 

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 one hundred fifty percent (150%) 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. 

C. Maximum Inlet Pressure: 2 PSI. 

D. Line Pressure Regulators: Comply with ANSI Z21.80. 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Actaris 
b. American Meter Company 
c. Eclipse Innovative Thermal Technologies 
d. Fisher Control Valves & Instruments; a brand of Emerson Process Management 
e. Invensys 
f. Itron Gas 
g. Maxitrol Company 
h. Richards Industries 

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. 
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9. Pressure regulator shall maintain discharge pressure setting downstream, and not 
exceed one hundred fifty percent (150%) 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: I PSI. 

E. Appliance Pressure Regulators: Comply with ANSI Z21.18. 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Canadian Meter Company Inc. 
b. Eaton 
c. Harper Wyman Co. 
d. Maxitrol Company 
e. SCP, Inc. 

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: 1/2 PSI. 

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. 

B. Dielectric Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. A.Y. McDonald Mfg. Co. 
b. Capitol Manufacturing Company 
c. Central Plastics Company 
d. HART Industrial Unions, LLC 
e. Jomar Valve 
f. Matco-Norca 
g. Watts; a Watts Water Technologies company 
h. Wilkins 
i. Zurn Industries, LLC 

2. Description: 

a. Standard: ASSE 1079. 
b. Pressure Rating:  125 psig minimum at 180 deg F. 
c. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Capitol Manufacturing Company 
b. Central Plastics Company 
c. Matco-Norca 
d. Watts; a Watts Water Technologies company 
e. Wilkins 

2. Description: 

a. Standard: ASSE 1079. 
b. Factory-fabricated, bolted, companion-flange assembly. 
c. Pressure Rating:  125 psig minimum at 180 deg F. 
d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company 
d. Pipeline Seal and Insulator, Inc. 

2. Description: 

a. Non-conducting materials for field assembly of companion flanges. 
b. Pressure Rating:  150 psig. 
c. Gasket: Neoprene or phenolic. 
d. Bolt Sleeves: Phenolic or polyethylene. 
e. Washers: Phenolic with steel backing washers. 

2.7 LABELING AND IDENTIFYING 

A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, 
continuously inscribed with a description of utility, with metallic core encased in a protective 
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches 
deep; colored yellow. 

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. 
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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 to determine that natural-gas utilization 
devices are turned off in piping section affected. 

C. Comply with NFPA 54 requirements for prevention of accidental ignition. 

3.3 OUTDOOR PIPING INSTALLATION 

A. Comply with NFPA 54 for installation and purging of natural-gas piping. 

B. Install underground, natural-gas piping buried at least 36 inches below finished grade. Comply 
with requirements in Section 310000 "Earthwork" for excavating, trenching, and backfilling. 

1. If natural-gas piping is installed less than 36 inches below finished grade, install it in 
containment conduit. 

C. Install underground, PE, natural-gas piping according to ASTM D 2774. 

D. 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. 

E. Install fittings for changes in direction and branch connections. 

3.4 INDOOR PIPING INSTALLATION 

A. Comply with NFPA 54 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 as indicated unless deviations to 
layout are approved on Coordination Drawings. 

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. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

G. Locate valves for easy access. 

H. Install natural-gas piping at uniform grade of two percent (2%) down toward drip and sediment 
traps. 
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I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Verify final equipment locations for roughing-in. 

L. Comply with requirements in Sections specifying gas-fired appliances and equipment for 
roughing-in requirements. 

M. 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 3 inches long and 
same size as connected pipe. Install with space below bottom of drip to remove plug or 
cap. 

N. Extend relief vent connections for service regulators, line regulators, and overpressure 
protection devices to outdoors and terminate with weatherproof vent cap. 

O. 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. 

P. 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 pipe from containment conduit to 
outdoors and terminate with weatherproof vent cap. 

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 
1½ inches of concrete. Piping may not be in physical contact with other metallic 
structures such as reinforcing rods or electrically neutral conductors. Do not embed 
piping in concrete slabs containing quick-set additives or cinder aggregate. 

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. 

Q. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side 
down. 

R. Connect branch piping from top or side of horizontal piping. 
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S. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 
piece of equipment. Unions are not required at flanged connections. 

T. Do not use natural-gas piping as grounding electrode. 

U. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated 
valve. 

V. 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." 

W. 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." 

X. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping." 

3.5 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel 
tubing, aluminum, or copper connector. 

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. 

3.6 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 dry seal 

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, 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. 
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E. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or 
paper towels. Join according to ASTM D 2657. 

1. Plain-End Pipe and Fittings: Use butt fusion. 
2. Plain-End Pipe and Socket Fittings: Use socket fusion. 

3.7 HANGER AND SUPPORT INSTALLATION 

A. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod 
sizes: 

1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8-inch. 
2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8-inch. 
3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8-inch. 

3.8 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 
72 inches 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. 

3.9 LABELING AND IDENTIFYING 

A. Install detectable warning tape directly above gas piping, 12 inches below finished grade, 
except 6 inches below subgrade under pavements and slabs. 

3.10 PAINTING 

A. Paint exposed, exterior metal piping, valves, service regulators, 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: Gray. 

B. Paint exposed, interior metal piping, valves, service regulators, 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. 
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c. Topcoat: Interior latex gloss. 
d. Color: Yellow. 

C. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and 
by procedures to match original factory finish. 

3.11 CONCRETE BASES 

A. Concrete Bases: Anchor equipment to concrete base according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in 
both directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 
install dowel rods on 18-inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 
base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Use 3000-psig, 28-day, compressive-strength concrete and reinforcement as specified in 

Section 033000 "Cast-in-Place Concrete." 

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 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 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain earthquake valves. 

3.14 PIPING SCHEDULE 

A. See Pipe Schedule on Drawings. 

B. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and 
fittings with protective coating for steel piping. 

3.15 UNDERGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Connections to Existing Gas Piping: Use valve and fitting assemblies made for tapping utility's 
gas mains and listed by an NRTL. 

B. Underground: 
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1. PE valves. 
2. NPS 2 and Smaller: Bronze plug valves. 
3. NPS 2-1/2 and Larger: Cast-iron, lubricated plug valves. 

3.16 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Refer to Schedule on Drawings. 

B. Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following: 

1. Bronze plug valve. 

C. Distribution piping valves for pipe sizes NPS 2-1/2 and larger shall be the following: 

1. Cast-iron, lubricated plug valve. 

D. Valves in branch piping for single appliance shall be the following: 

1. Bronze plug valve. 

END OF SECTION 221623 
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SECTION 230000 - BASIC MECHANICAL REQUIREMENTS 

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 WORK INCLUDED 

A. Basic Mechanical Requirements specifically applicable to Division 23 Sections in addition to 
Division 01 General Requirements. 

1.3 INTENT 

A. It is the intention of the Specifications and Drawings to call for finished work, tested and ready for 
operation.  All materials, equipment, and apparatus shall be new and of first-class quality. 

B. Any apparatus, appliance, material, or work not shown on Drawings, but mentioned in the 
Specifications, or vice versa, or any incidental accessories or minor details not shown, but 
necessary to make the work complete and perfect in all respects and ready for operation, even if 
not particularly specified, shall be provided by the Contractor without additional expense to the 
Owner. 

C. With submission of bid, the Contractor shall give notice to the Engineer of any materials apparatus 
or omissions believed to be in violation of laws, ordinances, rules or regulations, or authorities 
having jurisdiction.  In the absence of such written notice, it is mutually agreed that the Contractor 
shall include the cost of providing all systems in accordance with applicable regulations without 
extra compensation. 

1.4 SUBMITTALS 

A. Submit under provisions of Division 01 Sections. 

B. Include products as required by individual Sections. 

C. Submit Shop Drawings and Product Data grouped to include complete submittals of related 
systems, products, and accessories in a single submittal. 

D. Mark dimensions and values in units to match those specified. 

E. Submit plan indicating measures being taken to maintain indoor air quality of occupied portion of 
building during construction. 

1.5 DRAWINGS AND COORDINATION 

A. Drawings are schematic in nature and do not indicate every item, piece of equipment and detail.  
Provide complete, operating systems. 

B. Install work as closely as possible to layouts shown on Drawings.  Modify work as necessary to 
meet job conditions and to clear other equipment.  Consult Architect before making changes which 
affect the function or appearance of systems. 
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C. Dimensions, elevations, and locations are shown approximately. Verify dimensions in field. 

D. Architect reserves the right to order changes in layout of such items as piping, ducts, and 
equipment if such changes do not substantially affect costs and if effected items have not been 
fabricated or installed. 

E. In some cases, Drawings are based on products of one (1) or several manufacturers, as listed on 
Contract Documents.  Contractor shall be responsible for modifications made necessary by 
substitution of products of other manufacturers.  Modifications may be required in electrical 
distribution materials and components, structural supports, concrete pads, gas piping, breeching 
and chimneys, etc. 

F. Do not install part of a system until all critical components of the system and related systems have 
been approved.  Coordinate parts of systems. 

G. Coordinate work with work specified in other Sections.  Relocate work if required for proper 
installation and functioning of other systems. 

H. Install products in accordance with manufacturer's instructions.  Notify Architect if Contract 
Documents conflict with manufacturer's instructions.  Comply with Architect's interpretations. 

I. Provide brackets, supports, anchors, and frames required for installation of work specified in this 
division. 

J. Where Contract Documents provide conflicting information, Contractor shall be responsible for 
design having highest cost. 

1.6 PROJECT RECORD DRAWINGS 

A. Prepare project Record Drawings of mechanical systems in conformance with the requirements of 
the General Conditions and Division 01 Sections. 

1.7 INDOOR AIR QUALITY 

A. Provide measures to maintain minimum standard for indoor air quality in accordance with SMACNA 
guidelines, by preventing air contaminated by demolition and construction activities from being 
transferred to occupied portions of building when work includes renovation, addition, or alteration to 
building occupied during demolition/construction. 

B. Measures shall include but not be limited to the following: 

1. Air filtration. 
2. Temporarily sealing ductwork, air inlets and outlets and ventilation openings to prevent 

transfer of contaminated air. 
3. Installation of bypass ducts or openings and additional temporary system modifications as 

required to prevent cross contamination, and to maintain proper system operation during 
construction. 

C. Submit plan of cross contamination control measures in accordance with SMACNA guidelines prior 
to beginning construction. 

1.8 PRELIMINARY OPERATION 

A. Operate mechanical systems with required supervision for at least two (2) full days prior to 
substantial completion.  Make necessary adjustments and check proper operation. 
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1.9 TESTS PRIOR TO SUBSTANTIAL COMPLETION 

A. Tests shall be attended by representatives of mechanical subcontractors, equipped with 
instruments required to demonstrate proper functioning of systems, as specified. Demonstrate the 
following: 

1. Equipment installed and operating in accordance with the manufacturer's specifications and 
instructions and with these specifications. 

2. Safety and temperature controls operating as specified. 
3. Systems properly flushed, cleaned and free of contaminants. 
4. Systems properly balanced. 
5. Motors equipped with proper overload protection and not operating under overload.  Obtain 

ammeter readings. 
6. Instruments recording properly. 
7. Submit report listing system tested, date, results, and description of fault corrections, if any. 

1.10 WARRANTY 

A. Submit written warranty of warranties covering work specified in Division 23. Warranty period shall 
be one (1) year from the date of Substantial Completion of the building or of the equipment being 
warranted, whichever is later. Owner is to receive full use of equipment for period of warranty. 

1.11 OPERATING AND MAINTENANCE MANUALS 

A. Submit Operating and Maintenance manuals in accordance with this Section and Division 01 
Sections. 

B. Include operating and maintenance instructions for equipment where applicable. 

C. List replacement parts and order procedure. 

D. Include lubrication instructions and schedule, with types of lubricant to be used. 

E. Instruct Owner's personnel in use of equipment specified in this Division. 

1.12 REGULATORY REQUIREMENTS 

A. Conform to applicable provisions of the Connecticut Basic Building Code which include the 
following: 

1. 2018 Connecticut State Building Code 
2. 2015 International Mechanical Code w/Connecticut Amendments 
3. 2015 International Plumbing Code w/Connecticut Amendments 
4. Amendments, alterations, deletions, and addition of certain provisions to the above as 

indicated in subsequently issued Supplements. 

B. New construction and renovation work will also conform to applicable provisions of Connecticut 
Public Health Code. 

C. Indoor air quality during construction will be maintained in accordance with SMACNA IAQ 
Guidelines for Occupied Buildings under Construction. 

D. New construction and renovation work will also conform to applicable provisions of the Connecticut 
Fire Safety Code which include the following: 
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1. Code for Safety to Life from Fire in Buildings, National Fire Protection Association, Inc., 
Standard 101 (NFPA 101), 2015 Edition. 

2. Amendments, alterations, deletions, and addition of certain provisions to the above as 
indicated in the Connecticut Supplement. 

E. Work of this project shall be barrier free and will conform to the Americans with Disabilities Act 
(ADA), ICC/ANSI 117.1, 2009 and Uniform Federal Accessibility Standards (UFAS). 

F. New construction and renovation work will comply with the requirements of the 2015 International 
Energy Conservation Code for energy efficiency. 

G. Obtain and pay for permits and inspections from authorities having jurisdiction. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 230000 
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC 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. Fastener systems. 
2. Equipment supports. 

B. Related Sections: 

1. Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment" for 
vibration isolation devices. 

2. Section 233113 “Metal Ducts”. 

1.3 DEFINITIONS 

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand 
the effects of gravity loads and stresses within limits and under conditions indicated according 
to ASCE/SEI 7. 

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. 

3. Design seismic-restraint hangers and supports for piping and equipment. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer.  Show fabrication and 
installation details and include calculations for the following: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Pipe stands. 
4. Equipment supports. 
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C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Design Calculations: Calculate requirements for designing trapeze hangers. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1, "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 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. 

2.2 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.3 MISCELLANEOUS MATERIALS 

A. Structural Steel: ASTM A 36, carbon-steel plates, shapes, and bars; black and galvanized. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured. Use 
operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 



HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

 Ballantine Park Pool Improvements – Southbury 
 230529-3 

B. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

C. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

D. 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. 

E. Install lateral bracing with pipe hangers and supports to prevent swaying. 

F. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 inches 
and larger and at changes in direction of piping. 

G. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

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 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 ½-inch beyond nut. 

3.4 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 surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

3.5 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. 
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D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 
2. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of 

building attachments. 
3. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations. 

F. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Welded-Steel Brackets: For support of pipes from below or for suspending from above by 
using clip and rod. Use one (1) of the following for indicated loads: 

a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

3. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear 
horizontal movement where headroom is limited. 

G. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 

1¼ inches. 
3. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability 

factor to twenty-five percent (25%) to allow expansion and contraction of piping system 
from hanger. 

4. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit 
variability factor to twenty-five percent (25%) to allow expansion and contraction of piping 
system from base support. 

5. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment. Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These 
supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two (2) vertical-type supports and one (1) trapeze 

member. 

H. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction. 

END OF SECTION 230529 
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SECTION 230548 - VIBRATION AND SEISMIC CONTROLS FOR HVAC 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. This Section includes the following: 

1. Restrained spring isolators. 
2. Housed spring mounts. 
3. Elastomeric hangers. 
4. Spring hangers with vertical-limit stops. 

1.3 DEFINITIONS 

A. IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide wind and seismic restraints in accordance with the requirements of the Connecticut 
State Building Code. 

1.5 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration isolation 
device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for each 
type and size of seismic-restraint component used. 

B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to 
comply with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and 
operation, seismic and wind forces required to select vibration isolators, seismic and wind 
restraints, and for designing vibration isolation bases. 

a. Coordinate design calculations with wind load calculations required for equipment 
mounted outdoors.  Comply with requirements in other Division 22 Sections for 
equipment mounted outdoors. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Show coordination of seismic bracing for HVAC piping and equipment 
with other systems and equipment in the vicinity, including other supports and seismic 
restraints. 

B. Qualification Data:  For professional engineer and testing agency. 

C. Welding certificates. 

D. Field quality-control test reports. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as 
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code 
- Steel." 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or 
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum 
seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based 
on calculations.  If preapproved ratings are not available, submittals based on independent 
testing are preferred.  Calculations (including combining shear and tensile loads) to support 
seismic-restraint designs must be signed and sealed by a qualified professional engineer. 

PART 2 - PRODUCTS 

2.1 SPRING HANGERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Kinetics Noise Control 
2. Mason Industries 
3. Vibration Eliminator Co., Inc. 
4. Vibration Isolation 
5. Vibro-Acoustics 

B. Description: Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in 
Compression: 

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a 
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing 
isolation efficiency. 

2. Outside Spring Diameter:  Not less than eighty percent (80%) of the compressed height 
of the spring at rated load. 

3. Minimum Additional Travel:  Fifty percent (50%) of the required deflection at rated load. 
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4. Lateral Stiffness:  More than eighty percent (80%) of rated vertical stiffness. 
5. Overload Capacity:  Support two hundred percent (200%) of rated load, fully 

compressed, without deformation or failure. 
6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced 

cup to support spring and bushing projecting through bottom of frame. 
7. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower 

threaded rod. 
8. Self-centering hanger rod cap to ensure concentricity between hanger rod and support 

spring coil. 

2.2 FACTORY FINISHES 

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment 
before shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic- and wind-control devices to 

indicate capacity range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic and wind control 
devices for compliance with requirements for installation tolerances and other conditions 
affecting performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings 
to receive them and where required to prevent buckling of hanger rods due to seismic forces. 

B. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits. 

3.3 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Comply with requirements in Section 077200 "Roof Accessories" for installation of roof curbs, 
equipment supports, and roof penetrations. 

B. Installation of vibration isolators must not cause any change of position of equipment, piping, or 
ductwork resulting in stresses or misalignment. 

C. Equipment Restraints: 



VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT 

   Ballantine Park Pool Improvements – Southbury 
 230548-4 

1. Install seismic snubbers on HVAC equipment mounted on vibration isolators.  Locate 
snubbers as close as possible to vibration isolators and bolt to equipment base and 
supporting structure. 

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance 
between anchor and adjacent surface exceeds 0.125-inch. 

3. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction providing required submittals for component. 

D. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall. 

E. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members. 

F. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  
Notify the Architect if reinforcing steel or other embedded items are encountered during 
drilling.  Locate and avoid prestressed tendons, electrical and telecommunications 
conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened. 

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to 
installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole 
and progressing toward the surface in such a manner as to avoid introduction of air 
pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications. 

3.4 VIBRATION ISOLATION AND SEISMIC RESTRAINT OF DUCTWORK 

A. Ductwork Exclusions 

1. Rectangular and square and ducts that are less than 6 square feet in cross sectional 
area. 

2. All trapezed ductwork where the distance from the suspension point to the trapeze 
member is 12 inches or less. 

3. Ductwork hung with straps where the top of the duct is 12 inches or less from the 
suspension point and the strap has two (2) #10 sheet metal screws within 2 inches of the 
top of the duct. 

4. If any suspension location in the run exceeds the above, the entire run must be braced. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable 
to authorities having jurisdiction. 
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2. Schedule test with Owner, through Architect, before connecting anchorage device to 
restrained component (unless post connection testing has been approved), and with at 
least seven (7) days advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary 
load-spreading members. 

4. Test at least four (4) of each type and size of installed anchors and fasteners selected by 
Architect. 

5. Test to ninety percent (90%) of rated proof load of device. 
6. Measure isolator restraint clearance. 
7. Measure isolator deflection. 
8. Verify snubber minimum clearances. 

C. Remove and replace malfunctioning units and retest as specified above. 

D. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Adjust isolators after piping system is at operating weight. 

B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  
After equipment installation is complete, adjust limit stops so they are out of contact during 
normal operation. 

C. Adjust active height of spring isolators. 

D. Adjust restraints to permit free movement of equipment within normal mode of operation. 

END OF SECTION 230548 
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SECTION 233113 - METAL DUCTS 

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. Single-wall rectangular ducts and fittings. 
2. Single-wall round ducts and fittings. 
3. Sheet metal materials. 
4. Duct lagging material. 
5. Sealants and gaskets. 
6. Hangers and supports. 

B. Related Sections: 

1. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the 
effects of gravity and seismic loads and stresses within limits and under conditions described in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" SMACNA's "Seismic 
Restraint Manual:  Guidelines for Mechanical Systems." 

B. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1-2004. 

1.4 SUBMITTALS 

A. Product Data:  For each type of the following products: 

1. Liners and adhesives. 
2. Sealants and gaskets. 
3. Seismic-restraint devices. 

B. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, 
components, and attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 
4. Elevation of top of ducts. 
5. Dimensions of main duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
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8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors and 

panels. 
12. Hangers and supports, including methods for duct and building attachment, seismic 

restraints, and vibration isolation. 
13. Preparation for selecting hangers and supports and seismic restraints. 

C. Coordination Drawings:  Plans, drawn to ¼-inch scale, on which the following items are shown 
and coordinated with each other, using input from installers of the items involved: 

1. Duct installation in congested spaces, indicating coordination with general construction, 
building components, and other building services. Indicate proposed changes to duct 
layout. 

2. Suspended ceiling components. 
3. Structural members to which duct will be attached. 
4. Size and location of initial access modules for acoustical tile. 
5. Penetrations of smoke barriers and fire-rated construction. 

D. Welding certificates. 

E. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D1.2, "Structural Welding Code - Aluminum," for aluminum supports. 
3. AWS D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and System Start-up." 

C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - 
"HVAC System Construction and Insulation." 

PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 
indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular 
Ducts," for static-pressure class, applicable sealing requirements, materials involved, duct-



 
 METAL DUCTS 

 Ballantine Park Pool Improvements – Southbury 
 233113-3 

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types 
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 2, "Fittings and Other Construction," for static-pressure class, applicable 
sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.2 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible" for acceptable materials, material thicknesses, and duct construction 
methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, 
roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653. 

1. Galvanized Coating Designation:  G90. 
2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. Carbon-Steel Sheets:  Comply with ASTM A 1008, with oiled, matte finish for exposed ducts. 

D. Aluminum Sheets:  Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for 
concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view. 

E. Reinforcement Shapes and Plates: ASTM A 36, steel plates, shapes, and bars; black and 
galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum 
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials. 

F. Tie Rods:  Galvanized steel, ¼-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.3 DUCT LAGGING MATERIAL 

A. General: Flexible barrier material for wrapping ducts to lower break-out noise from turbulent air. 

B. Nominal Density: 1 lb./sq. ft. 

C. Thickness:  0.10-inch. 

D. The barrier is barium loaded high mass, limp vinyl bonded to a reinforced aluminum foil facing 
one (1) side, Model DL-10-LAG as manufactured by Under Industries or equivalent. 

E. Sound Transmission Loss: dB 

 Hz        125        250 500  1000 2000 4000  STC  
dB         15          19         21         29           33         37            27 
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2.4 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone 
activator to react exothermically with tape to form hard, durable, airtight seal. 

2. Tape Width: 4 inches. 
3. Sealant:  Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 
7. Service:  Indoor and outdoor. 
8. Service Temperature:  Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C). 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), 

stainless-steel, or aluminum. 

C. Solvent-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 
2. Base:  Synthetic rubber resin. 
3. Solvent:  Toluene and heptane. 
4. Solids Content:  Minimum sixty percent (60%). 
5. Shore A Hardness:  Minimum 60. 
6. Water resistant. 
7. Mold and mildew resistant. 

D. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 
2. Type:  S. 
3. Grade:  NS. 
4. Class:  25. 
5. Use:  O. 

E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

F. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be 
rated for 10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 

and fitting spigots. 

G. Dissimilar Duct Metals: 

1. EPDM O-ring and gaskets are to be used for dissimilar duct material. 

2.5 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 
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B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods 
with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum 
Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 

E. Steel Cables for Stainless-Steel Ducts:  Stainless-steel complying with ASTM A 492. 

F. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and 
bolts designed for duct hanger service; with an automatic-locking and clamping device. 

G. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates. 
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate. 

PART 3 - EXECUTION 

3.1 DUCT APPLICATIONS 

A. All ductwork shall be galvanized steel except as follows: 

1. Equipment Room:  Aluminum. 

3.2 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system.  Indicated duct locations, configurations, and arrangements were used to size ducts 
and calculate friction loss for air-handling equipment sizing and for other design considerations.  
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings 
and Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
unless otherwise indicated. 

C. Install ducts with fewest possible joints. 

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections. 

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

F. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

G. Install ducts with a clearance of 1-inch, plus allowance for insulation thickness. 
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H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures. 

I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed 
to view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct. Overlap openings on four (4) sides by at least 1½ 
inches. 

J. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. 
Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines." 

K. Install acoustic lagging material where indicated on plans. 

3.3 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
2. Outdoor, Supply-Air Ducts: Seal Class A. 
3. Outdoor, Exhaust Ducts: Seal Class C. 
4. Outdoor, Return-Air Ducts: Seal Class C. 
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg) and Lower: Seal 

Class B. 
6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: 

Seal Class A. 
7. Unconditioned Space, Exhaust Ducts: Seal Class C. 
8. Unconditioned Space, Return-Air Ducts: Seal Class B. 
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal 

Class C. 
10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal 

Class B. 
11. Conditioned Space, Exhaust Ducts: Seal Class B. 
12. Conditioned Space, Return-Air Ducts: Seal Class C. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, 
"Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick. 
5. Do not use powder-actuated concrete fasteners for seismic restraints. 
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C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum 
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports 
within 24 inches of each elbow and within 48 inches of each branch intersection. 

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum interval of 16 
feet. 

F. Install upper attachments to structures. Select and size upper attachments with pull-out, 
tension, and shear capacities appropriate for supported loads and building materials where 
used. 

3.5 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section 233300 "Air 
Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, 
outlet and inlet, and terminal unit connections. 

3.6 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have 
duct liner.  Apply one (1) coat of flat, latex paint over a compatible galvanized-steel primer. 
Color choice by Architect and Owner from manufacturer’s entire range. 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Leakage Tests: 

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for 
each test. 

2. Test the following systems: 

a. Exhaust Ducts with a Pressure Class of 2-Inch wg or Higher:  Test representative 
duct sections, selected by Architect from sections installed, totaling no less than 
fifty percent (50%) of total installed duct area for each designated pressure class. 

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage 
testing and for compliance with test requirements. 

4. Test for leaks before applying external insulation. 
5. Conduct tests at static pressures equal to maximum design pressure of system or section 

being tested. If static-pressure classes are not indicated, test system at maximum system 
design pressure. Do not pressurize systems above maximum design operating pressure. 

6. Give seven (7) days' advance notice for testing. 

3.8 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 
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1. Supply Ducts: 

a. Ducts Connected to Fan Coil Units: 

1) Pressure Class:  Positive 1-inch wg. 

b. Ducts Connected to Constant-Volume Air-Handling Units: 

1) Pressure Class:  Positive 3-inch wg. 

2. Return Ducts: 

a. Ducts Connected to Fan Coil Units: 

1) Pressure Class:  Positive or negative 1-inch wg. 

b. Ducts Connected to Air-Handling Units Pressure Class: Positive or negative 3-inch 
wg. 

3. Exhaust Ducts: 

a. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

1) Pressure Class:  Negative 2-inch wg. 

b. Ducts Connected to Fans Exhausting Laboratory and Process (ASHRAE 62.1, 
Class 3 and 4) Air: 

1) Type 304 stainless-steel sheet. 

4. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts: 

a. Ducts Connected to Air-Handling Units: 

1) Pressure Class:  Positive or negative 3-inch wg. 

5. Intermediate Reinforcement: 

a. Galvanized-Steel Ducts:  Galvanized steel. 
b. Aluminum Ducts:  Aluminum. 

6. Liner: 

a. Supply Air Ducts within the Building Envelop: Fibrous glass, Type I, 2 inches thick. 
b. Return Air Ducts within the Building Envelop: Fibrous glass, Type I, 2 inches thick. 
c. Transfer Ducts:  Fibrous glass, Type I, 2 inches thick. 
d. Supply Air Ducts outside of the Building Envelop: Fibrous glass, Type I, 3 inches 

thick. 
e. Return Air Ducts outside of the Building Envelop: Fibrous glass, Type I, 3 inches 

thick. 

7. Elbow Configuration: 

a. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 2-2, "Rectangular Elbows." 
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1) Velocity 1000 fpm or Lower: 

a) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
b) Mitered Type RE 4 without vanes. 

2) Velocity 1000 to 1500 fpm: 

a) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
b) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two 

(2) vanes. 
c) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 2-3, 
"Vanes and Vane Runners," and Figure 2-4, "Vane Support in 
Elbows." 

3) Velocity 1500 fpm or Higher: 

a) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 

(2) vanes. 
c) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 2-3, 
"Vanes and Vane Runners," and Figure 2-4, "Vane Support in 
Elbows." 

b. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 2-2, "Rectangular Elbows." 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane 
Runners," and Figure 2-4, "Vane Support in Elbows." 

END OF SECTION 233113 
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SECTION 233300 - AIR DUCT ACCESSORIES 

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. Backdraft and pressure relief dampers. 
2. Manual volume dampers. 
3. Control dampers. 
4. Flange connectors. 
5. Turning vanes. 
6. Remote damper operators. 
7. Duct-mounted access doors. 
8. Duct access panel assemblies 
9. Flexible connectors. 
10. Flexible ducts. 
11. Duct accessory hardware. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. For duct silencers, include pressure drop and dynamic insertion loss data.  Include 
breakout noise calculations for high transmission loss casings. 

B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details, and 
attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other construction.  
Include dimensions, weights, loads, and required clearances; and method of field 
assembly into duct systems and other construction.  Include the following: 

a. Special fittings. 
b. Manual volume damper installations. 
c. Control-damper installations. 
d. Fire-damper, smoke-damper, combination fire- and smoke-damper, ceiling, and 

corridor damper installations, including sleeves; and duct-mounted access doors 
and remote damper operators. 

e. Wiring Diagrams:  For power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted 
access panels and access doors required for access to duct accessories are shown and 
coordinated with each other, using input from Installers of the items involved. 
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B. Source quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For air duct accessories to include in operation and 
maintenance manuals. 

1.6 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. Fusible Links:  Furnish quantity equal to ten percent (10%) of amount installed. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" latest edition 
for acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections.  

C. Comply with International Mechanical Code and Connecticut State Mechanical Code. 

2.2 MATERIALS 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" latest edition 
for acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections.  

B. Galvanized Sheet Steel:  Comply with ASTM A 653. 

1. Galvanized Coating Designation:  G90. 
2. Exposed-Surface Finish:  Mill phosphatized or galvannealed. 

C. Stainless-Steel Sheets:  Comply with ASTM A 480, Type 304, and having a No. 2 finish for 
concealed ducts and No. 4 finish for exposed ducts. 

D. Aluminum Sheets:  Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for 
concealed ducts and standard, 1-side bright finish for exposed ducts. 

E. Extruded Aluminum:  Comply with ASTM B 221, Alloy 6063, Temper T6. 

F. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

G. Tie Rods:  Material shall match components, minimum 3/8-inch. 
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2.3 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Greenheck Fan Corporation 
2. Nailor Industries Inc. 
3. Pottorff 
4. Ruskin Company 

B. Description:  Gravity balanced. 

C. Maximum Air Velocity:  1000 fpm. 

D. Maximum System Pressure:  2-inch wg. 

E. Frame:  Hat-shaped, 0.063-inch-thick extruded aluminum, with welded corners or mechanically 
attached and mounting flange. 

F. Blades:  Multiple single-piece blades, maximum 6-inch width, 0.050-inch-thick aluminum sheet 
with sealed edges. 

G. Blade Action:  Parallel. 

H. Blade Seals:  Neoprene, mechanically locked. 

I. Blade Axles: 

1. Material:  Aluminum. 
2. Diameter:  0.20-inch. 

J. Tie Bars and Brackets:  Aluminum. 

K. Return Spring:  Adjustable tension. 

L. Bearings:  Steel ball or synthetic pivot bushings. 

M. Accessories: 

1. Adjustment device to permit setting for varying differential static pressure. 
2. Counterweights and spring-assist kits for vertical airflow installations. 
3. Electric actuators. 
4. Chain pulls. 
5. Screen Mounting:  Front mounted in sleeve. 

a. Sleeve Thickness:  20-gage minimum. 
b. Sleeve Length:  6 inches minimum. 

6. Screen Material:  Aluminum. 
7. Screen Type:  Insect. 
8. 90-degree stops. 

http://www.specagent.com/LookUp/?uid=123456812693&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812695&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812697&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812698&mf=04&src=wd
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2.4 BAROMETRIC RELIEF DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Greenheck Fan Corporation 
2. Nailor Industries Inc. 
3. Pottorff 
4. Ruskin Company 

B. Suitable for horizontal or vertical mounting. 

C. Maximum Air Velocity:  1000 fpm. 

D. Maximum System Pressure:  2-inch wg. 

E. Frame:  Hat-shaped, 0.063-inch-thick extruded aluminum, with welded corners or mechanically 
attached and mounting flange. 

F. Blades: 

1. Multiple, 0.050-inch-thick aluminum sheet. 
2. Maximum Width:  6 inches. 
3. Action:  Parallel. 
4. Balance:  Gravity. 

G. Blade Seals:  Neoprene. 

H. Blade Axles:  Nonferrous metal. 

I. Tie Bars and Brackets: 

1. Material:  Aluminum. 
2. Rattle free with 90-degree stop. 

J. Return Spring:  Adjustable tension. 

K. Bearings:  Synthetic, stainless-steel or bronze. 

L. Accessories: 

1. Flange on intake. 
2. Adjustment device to permit setting for varying differential static pressures. 
3. Screen Mounting:  Front mounted in sleeve. 

a. Sleeve Thickness:  20-gage minimum. 
b. Sleeve Length:  6 inches minimum. 

4. Screen Material:  Aluminum. 
5. Screen Type:  Insect. 

2.5 MANUAL VOLUME DAMPERS 

A. Single Blade Dampers. Maximum width of single blade shall be 14 inches, use opposed blade 
damper for height exceeding 14 inches. Pre-manufactured dampers shall be part of an 

http://www.specagent.com/LookUp/?uid=123456812693&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812695&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812697&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812698&mf=04&src=wd
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assembly complete with damper, frame, axle, and bearings. The damper frame shall be 
installed internal to the duct and fastened with the appropriate hardware. The installation shall 
not interfere with the operation of the damper blade(s). 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Rectangular: 

1) Air Balance; AC-111 
2) Greenheck; MBD-10 
3) Ruskin; MD25 

b. Round: 

1) Air Balance; AC-112 
2) Greenheck; MBDR50 
3) Ruskin; MDRS25 

B. Multiple Blade Dampers. Opposed blade damper shall be used where duct height exceeds 14 
inches. 

1. Manufacturers: Subject to compliance with requirements, provide products by one (1) of 
the following: 

a. Opposed Blade: 

1) Air Balance; AC-2 
2) Greenheck; MBD-15 
3) Ruskin; MD35OB 

C. Steel, Manual Volume Dampers: Except for outdoor air. 

1. Linkage outside airstream. 
2. Suitable for horizontal or vertical applications. 
3. Frames:  

a. Hat shaped. 
b. Galvanized-steel channels, 0.064-inch-thick. 
c. Mitered and welded corners. 
d. Flanges for attaching to walls and flangeless frames for installing in ducts. 

4. Blades: 

a. Parallel- or opposed-blade design. 
b. Stiffen damper blades for stability. 
c. Galvanized, roll-formed steel, 0.064-inch-thick. 

5. Blade Axles:  Galvanized steel. 
6. Bearings:  

a. Oil-impregnated bronze. 
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft. 
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7. Jamb Seals:  Cambered aluminum. 
8. Tie Bars and Brackets:  Aluminum. 
9. Accessories: 

a. Include locking device to hold single-blade dampers in a fixed position without 
vibration. 

b. Include standoffs for insulated ductwork. 

D. Aluminum, Manual Volume Dampers: For outdoor air. 

1. Linkage outside airstream. 
2. Suitable for horizontal or vertical applications. 
3. Frames:  Hat-shaped, 0.10-inch-thick, aluminum sheet channels; frames with flanges for 

attaching to walls and flangeless frames for installing in ducts. 
4. Blades: 

a. Parallel- or opposed-blade design. 
b. Roll-Formed Aluminum Blades:  0.10-inch-thick aluminum sheet. 
c. Extruded-Aluminum Blades:  0.050-inch-thick extruded aluminum. 

5. Blade Axles:  Galvanized steel. 
6. Bearings:  

a. Oil-impregnated bronze. 
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft. 

7. Jamb Seals:  Cambered aluminum. 
8. Tie Bars and Brackets:  Aluminum. 
9. Accessories: 

a. Include locking device to hold single-blade dampers in a fixed position without 
vibration.  

b. Include standoffs for insulated ductwork. 

E. Jackshaft: 

1. Size:  1-inch diameter. 
2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on 

supports at each mullion and at each end of multiple-damper assemblies. 
3. Length and Number of Mountings:  As required to connect linkage of each damper in 

multiple-damper assembly. 

F. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel, 
and a ¾-inch hexagon locking nut. 

2. Include center hole to suit damper operating-rod size. 

G. All dampers shall be furnished with an elevated platform/standoff for insulated duct mounting.  

H. Provide dampers in all branch ducts and duct splits whether indicated or not on the drawings. 
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2.6 CEILING DAMPERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Greenheck Fan Corporation 
2. Nailor Industries Inc. 
3. Price 
4. Ruskin Company 
5. Titus 

B. General Requirements: 

1. Labeled according to UL 555C by an NRTL. 
2. Comply with construction details for tested floor- and roof-ceiling assemblies as indicated 

in UL's "Fire Resistance Directory." 

C. Frame: Galvanized sheet steel, round or rectangular, style to suit ceiling construction. 

D. Blades: Galvanized sheet steel with refractory insulation. 

E. Heat-Responsive Device: Replaceable, 165 deg F (74 deg C) rated, fusible links. 

2.7 FLANGE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Ductmate Industries, Inc. 
2. Nexus PDQ; Division of Shilco Holdings Inc. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Description:  Roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, 
and components. 

C. Material:  Galvanized steel. 

D. Gage and Shape:  Match connecting ductwork. 

2.8 TURNING VANES 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. METALAIRE, Inc. 
4. SEMCO Incorporated 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Manufacturers Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; 
support with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 

http://www.specagent.com/LookUp/?uid=123456812748&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812747&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812744&mf=04&src=wd
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C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible"; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows" 
unless otherwise noted. 

D. Vane Construction:  Turning vanes shall be double wall construction of minimum 24-gauge 
galvanized metal. Each vane shall be securely riveted or welded to minimum 22-gauge runner 
or directly to duct. 

E. Turning vanes shall have 2 inch inside radius spaced 2-1/8 inches apart through 24-inch-wide 
duct.  Vanes in elbows larger than 24 inches shall have a 4½ inch radius and be spaced 3¼ 
inches apart. 

F. Vanes shall be installed in sections to reduce unsupported length for duct depths exceeding 60 
inches. 

2.9 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Ductmate Industries, Inc. 
2. Greenheck Fan Corporation 
3. McGill AirFlow LLC 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels," 
and 2-11, "Access Panels - Round Duct" unless otherwise noted. 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
c. Hinges:  1-by-1-inch butt or piano hinge and latches. 
d. Latches: Similar to Ventfabrics, Inc. No. 100 for small doors and No. 310 where 

physical access is possible.  Window latch/sash type hardware is specifically 
prohibited except where the door swing for a hinged door is restricted by the 
hung ceiling or some other obstruction. 

e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square:  No hinges and two (2) latches. 
b. Access Doors up to 18 Inches Square:  Two (2) hinges and two (2) latches. 
c. Access Doors up to 24 by 48 Inches:  Three (3) hinges and two (2) latches with 

outside and inside handles. 
d. Access Doors Larger Than 24 by 48 Inches:  Four (4) hinges and two (2) latches 

with outside and inside handles. 

4. Access doors shall be rated to maintain the fire/smoke rating of the equipment/duct in 
which they are installed. 

C. Pressure Relief Access Door: 
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1. Door and Frame Material:  Galvanized sheet steel. 
2. Door:  Single wall with metal thickness applicable for duct pressure class. 
3. Operation: Open outward for positive-pressure ducts and inward for negative-pressure 

ducts. 
4. Factory set at 3.0- to 8.0-inch wg. 
5. Doors close when pressures are within set-point range. 
6. Hinge:  Continuous piano. 
7. Latches:  Cam. 
8. Seal:  Neoprene or foam rubber. 
9. Insulation Fill:  1-inch-thick, fibrous-glass or polystyrene-foam board. 

2.10 DUCT ACCESS PANEL ASSEMBLIES 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. 3M 
2. Ductmate Industries, Inc. 
3. Flame Gard, Inc. 

B. Labeled according to UL 1978 by an NRTL. 

C. Panel and Frame:  Minimum thickness 0.0528-inch carbon steel. 

D. Fasteners:  Carbon steel.  Panel fasteners shall not penetrate duct wall. 

E. Gasket:  Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum 
2000 deg F. 

F. Minimum Pressure Rating:  10-inch wg, positive or negative. 

2.11 FLEXIBLE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Ventfabrics, Inc. 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 5¾ inches wide attached to 2 
strips of 2¾-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum 
sheets.  Provide metal compatible with connected ducts. 

E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd. 
2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F. 

http://www.specagent.com/LookUp/?uid=123456812780&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812778&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812779&mf=04&src=wd
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F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, 
synthetic rubber resistant to UV rays and ozone. 

1. Minimum Weight:  24 oz./sq. yd. 
2. Tensile Strength:  530 lbf/inch in the warp and 440 lbf/inch in the filling. 
3. Service Temperature:  Minus 50 to plus 250 deg F. 

G. High-Temperature System, Flexible Connectors:  Glass fabric coated with silicone rubber. 

1. Minimum Weight:  16 oz./sq. yd. 
2. Tensile Strength:  285 lbf/inch in the warp and 185 lbf/inch in the filling. 
3. Service Temperature:  Minus 67 to plus 500 deg F. 

H. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in 
compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan 
discharge and duct. 

1. Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of 
30 degrees of angular rod misalignment without binding or reducing isolation efficiency. 

2. Outdoor Spring Diameter:  Not less than eighty percent (80%) of the compressed height 
of the spring at rated load. 

3. Minimum Additional Travel:  Fifty percent (50%) of the required deflection at rated load. 
4. Lateral Stiffness:  More than eighty percent (80%) of rated vertical stiffness. 
5. Overload Capacity:  Support two hundred percent (200%) of rated load, fully 

compressed, without deformation or failure. 
6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene. 
7. Coil Spring:  Factory set and field adjustable for a maximum of ¼-inch movement at start 

and stop. 

2.12 FLEXIBLE DUCTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Flexmaster U.S.A., Inc. 
2. McGill AirFlow LLC 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Insulated, Flexible Duct:  UL 181, Class 1, multiple layers of aluminum laminate supported by 
helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 
2. Maximum Air Velocity:  4000 fpm. 
3. Temperature Range:  Minus 20 to plus 210 deg F. 

C. Flexible Duct Connectors: 

1. Clamps:  Stainless-steel strap in sizes 3 through 18 inches to suit duct size. 

D. Insulation R-Value:  Comply with ASHRAE/IESNA 90.1. 
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2.13 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap 
and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to 
suit duct-insulation thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts.  

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories 
in galvanized-steel, stainless-steel accessories in stainless-steel ducts, and aluminum 
accessories in aluminum ducts. 

C. Install motorized dampers at the discharge of exhaust fans or exhaust ducts as close as 
possible to the exhaust outlet unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches 
extend from larger ducts.  Where dampers are installed in ducts having duct liner, install 
dampers with hat channels of same depth as liner, and terminate liner with nosing at hat 
channel. 

1. Install steel volume dampers in steel ducts. 
2. Install aluminum volume dampers in aluminum ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Provide volume dampers in each branch duct serving diffuser whether indicated or not. 

G. Install test holes at fan inlets and outlets and elsewhere as indicated and as required. 

H. Install fire and smoke dampers according to UL listing. 

I. Install duct security bars.  Construct duct security bars from 0.164-inch steel sleeve, 
continuously welded at all joints and ½-inch-diameter steel bars, 6 inches o.c. in each direction 
in center of sleeve.  Weld each bar to steel sleeve and each crossing bar.  Weld 2½-by-2½-by-
¼-inch steel angle to four (4) sides and both ends of sleeve.  Connect duct security bars to 
ducts with flexible connections.  Provide 12-by-12-inch hinged access panel with cam lock in 
duct in each side of sleeve. 

J. Connect ducts to duct silencers rigidly. 

K. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 

1. On both sides of duct coils. 
2. Upstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
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4. At drain pans and seals. 
5. Downstream from manual volume dampers, control dampers, backdraft dampers, and 

equipment. 
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  

Access doors for access to fire or smoke dampers having fusible links shall be pressure 
relief access doors and shall be outward operation for access doors installed upstream 
from dampers and inward operation for access doors installed downstream from 
dampers. 

7. At each change in direction and at maximum 50-foot spacing. 
8. Upstream and downstream from turning vanes. 
9. Upstream or downstream from duct silencers. 
10. Control devices requiring inspection. 
11. Elsewhere as indicated. 

L. Install access doors with swing against duct static pressure. 

M. Access Door Sizes: 

1. One-Hand or Inspection Access:  12 by 12 inches. 
2. Two-Hand Access:  12 by 12 inches. 
3. Head and Hand Access:  20 by 16 inches. 
4. Head and Shoulders Access:  24 by 24 inches. 
5. Body Access:  24 by 24 inches. 
6. Body plus Ladder Access:  24 by 24 inches. 

N. Locate all duct balancing dampers above accessible ceilings or provide cable operated 
dampers. 

O. Install flexible connectors to connect ducts to equipment. 

P. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with 
loaded vinyl sheet held in place with metal straps. 

Q. Install duct test holes where required for testing and balancing purposes. 

R. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust 
limits at centerline of thrust and adjust to a maximum of ¼-inch movement during start and stop 
of fans. 

S. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust 
limits at centerline of thrust and adjust to a maximum of ¼-inch movement during start and stop 
of fans. 

3.2 FLEXIBLE DUCT 

A. Flexible duct sections shall not exceed 4 feet fully extended. 

B. Flexible ductwork shall not be used for offsets or elbows. 

C. Joints shall be made with a minimum 2-inch overlap lined with EC800 mastic and sealed with 
metal clamps. 

D. Flexible ductwork shall only be used for branch duct to diffuser connections when indicated as 
an acceptable connector on the mechanical drawing details.  
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E. Connections from branch duct to diffuser necks shall be rigid sheet metal unless otherwise 
noted on the drawing details. 

F. Flexible ductwork shall be supported in accordance with SMACNA Figure 3-10 and 3-11 
“Flexible Duct Supports”. A minimum of two (2) 1-inch-wide metal straps shall be used. Wire 
hanging is not acceptable. 

3.3 TEST CONNECTIONS 

A. On the discharge duct from each air handling unit downstream at least 5 feet from unit if duct is 
accessible, or closer to unit if necessary, install a #699 Ventlock instrument test hold device for 
balancing and testing of system. 

3.4 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 
3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of 

movement and verify that proper heat-response device is installed. 
4. Inspect turning vanes for proper and secure installation. 
5. Operate remote damper operators to verify full range of movement of operator and 

damper. 

END OF SECTION 233300 
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SECTION 233423 - HVAC POWER VENTILATORS 

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. In-line centrifugal fans 

1.3 PERFORMANCE REQUIREMENTS 

A. Project Altitude:  Base fan-performance ratings on sea level. 

B. Operating Limits:  Classify according to AMCA 99. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
characteristics, and furnished specialties and accessories.  Also include the following: 

1. Certified fan performance curves with system operating conditions indicated. 
2. Certified fan sound-power ratings. 
3. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
4. Material thickness and finishes, including color charts. 
5. Dampers, including housings, linkages, and operators. 
6. Roof curbs. 
7. Fan speed controllers. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

C. Delegated-Design Submittal:  For unit hangars and supports indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments 
to structure and to supported equipment.  Include adjustable motor bases, rails, and 
frames for equipment mounting. 

2. Design Calculations:  Calculate requirements for selecting vibration isolators and for 
designing vibration isolation bases. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from Installers of the 
items involved: 

1. Roof framing and support members relative to duct penetrations. 
2. Ceiling suspension assembly members. 
3. Size and location of initial access modules for acoustical tile. 
4. Ceiling-mounted items including light fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings. 

B. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For power ventilators to include in emergency, operation, 
and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. 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. 

B. AMCA Compliance:  Fans shall have AMCA-Certified performance ratings and shall bear the 
AMCA-Certified Ratings Seal. 

C. UL Standards:  Power ventilators shall comply with UL 705.  Power ventilators for use for 
restaurant kitchen exhaust shall also comply with UL 762. 

1.8 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

B. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 
actual equipment provided. 

PART 2 - PRODUCTS 

2.1 CEILING-MOUNTED VENTILATORS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Greenheck or 
comparable product by one (1) of the following: 

1. Acme Engineering & Manufacturing Corporation 
2. Loren Cook Company 

B. Deliver fans as factory-assembled units, to the extent allowable by shipping limitations. 

C. Housing:  Steel, lined with acoustical insulation. 

D. Direct-Drive Units:  Motor mounted in airstream, factory wired to disconnect switch located on 
outside of fan housing; with wheel, inlet cone, and motor on swing-out service door. 

http://www.specagent.com/LookUp/?ulid=3472&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821455&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812899&mf=04&src=wd
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E. Fan Wheel:  Centrifugal wheels directly mounted on motor shaft.  Fan shrouds, motor, and fan 
wheel shall be removable for service. 

F. Motors: 

1. Motor enclosures shall be open drip proof (ODP), opening in the frame body and or end 
brackets. 

2. Motors are permanently lubricated sleeve bearing type to match with the fan load and 
furnished at the specific voltage and phase. 

3. Motors shall be mounted on vibration isolators and be accessible for maintenance. 
4. Compatible for use with speed controls 
5. Thermal overload protection 

G. Grille: Aluminum, louvered grille with flange on intake and thumbscrew attachment to fan 
housing. 

H. Electrical Requirements:  Junction box for electrical connection on housing and receptacle for 
motor plug-in. 

I. Accessories: 

1. Variable-Speed Controller:  Solid-state control to reduce speed from one hundred percent 
(100%) to less than fifty percent (<50%). 

2. Manual Starter Switch:  Single-pole rocker switch assembly with cover and pilot light. 
3. Time-Delay Switch:  Assembly with single-pole rocker switch, timer, and cover plate. 
4. Motion Sensor:  Motion detector with adjustable shutoff timer. 
5. Ceiling Radiation Damper:  Fire-rated assembly with ceramic blanket, stainless-steel 

springs, and fusible link. 
6. Filter:  Washable aluminum to fit between fan and grille. 
7. Isolation:  Rubber-in-shear vibration isolators. 
8. Aluminum backdraft damper. 
9. Wall louver discharge  
10. Roof cap discharge. 
11. Disconnect Switches: 

a. NEMA Rated:  1. 
b. Positive electrical shut-off. 
c. Access for wiring shall be external. 

J. Capacities and Characteristics: 

1. Refer to Schedules on Drawings. 

2.2 IN-LINE CENTRIFUGAL FANS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following: 

1. Acme Engineering & Manufacturing Corporation 
2. Greenheck Fan Corporation 
3. Loren Cook Company 

B. Housing:  Split, spun aluminum with aluminum straightening vanes, inlet and outlet flanges, and 
support bracket adaptable to floor, side wall, or ceiling mounting. 

http://www.specagent.com/LookUp/?ulid=3477&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821506&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812952&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812955&mf=04&src=wd
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C. Direct-Drive Units:  Motor mounted in airstream, factory wired to disconnect switch located on 
outside of fan housing; with wheel, inlet cone, and motor on swing-out service door. 

D. Belt-Driven Units:  Motor mounted on adjustable base, with adjustable sheaves, enclosure 
around belts within fan housing, and lubricating tubes from fan bearings extended to outside of 
fan housing. 

1. Automatic Belt Tensioner:  Fans shall be furnished with a factory installed automatic belt 
tensioner to maintain proper belt tension.  Provide with factory supplied spanner wrench. 

E. Fan Wheels:  Aluminum, airfoil blades welded to aluminum hub. 

F. Accessories: 

1. Variable-Speed Controller: Solid-state control to reduce speed from one hundred percent 
(100%) to less than fifty percent (<50%) . 

2. Volume-Control Damper:  Manually operated with quadrant lock, located in fan outlet. 
3. Companion Flanges:  For inlet and outlet duct connections. 
4. Fan Guards:  ½-by-1-inch mesh of galvanized steel in removable frame.  Provide guard 

for inlet or outlet for units not connected to ductwork. 
5. Motor and Drive Cover (Belt Guard):  Epoxy-coated steel. 

G. Capacities and Characteristics: 

1. Refer to Schedules on Drawings. 

2.3 SOURCE QUALITY CONTROL 

A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound 
Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant 
Room Method for Sound Testing of Fans."  Label fans with the AMCA-Certified Ratings Seal. 

B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of 
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing 
Fans for Aerodynamic Performance Rating."  Label fans with the AMCA-Certified Ratings Seal. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Support units using spring isolators having a static deflection of 1 inch.  Vibration- and seismic-
control devices are specified in Section 230548 "Vibration and Seismic Controls for HVAC 
Piping and Equipment." 

1. Secure vibration and seismic controls to concrete bases using anchor bolts cast in 
concrete base. 

C. Secure roof-mounted fans to roof curbs with cadmium-plated hardware. 

D. Ceiling Units:  Suspend units from structure; use steel wire or metal straps. 

E. Install units with clearances for service and maintenance. 
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3.2 CONNECTIONS 

A. Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors.  Flexible connectors are specified in Section 233300 "Air 
Duct Accessories." 

B. Install ducts adjacent to power ventilators to allow service and maintenance. 

C. Ground equipment according to Division 26. 

D. Connect wiring according to Division 26. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

B. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete.  Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and 
adjust belts, and install belt guards. 

5. Adjust belt tension. 
6. Adjust damper linkages for proper damper operation. 
7. Verify lubrication for bearings and other moving parts. 
8. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 
9. Disable automatic temperature-control operators, energize motor and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 
10. Shut unit down and reconnect automatic temperature-control operators. 
11. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

D. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Adjust belt tension. 

C. Replace fan and motor pulleys as required to achieve design airflow. 

D. Lubricate bearings. 



  
 HVAC POWER VENTILATORS 

 Ballantine Park Pool Improvements – Southbury 
  233423-6  

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain boilers. Refer to Section 017900 "Demonstration and Training." 

1. Instructor shall be factory trained and certified. 
2. Provide not less than 2 hours of training. 
3. Provide instructional videos showing general operation and maintenance that are 

coordinated with operation and maintenance manuals. 
4. Obtain Owner sign-off that training is complete. 
5. Owner training shall be held at Project site. 

B. Provide video recordings of how the HVAC system equipment physically operates, etc. 

END OF SECTION 233423 
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

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. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Sleeve seals. 
4. Grout. 
5. Common electrical installation requirements. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 
installations.  

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Section 083113 
"Access Doors and Frames." 
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PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeves. 

2.2 SLEEVE SEALS 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeve seals. 

2.3 GROUT 

A. Non-metallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, non-metallic 
aggregate grout, non-corrosive, non-staining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange 
and install components and equipment to provide maximum possible headroom consistent with 
these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

F. Devices on wall shall be installed on a common vertical center line wherever possible.  

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeves. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeve seals. 

END OF SECTION 260500 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

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 the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
3. Sleeves and sleeve seals for cables. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For testing agency. 

C. Field quality-control test reports. 

D. Product Schedule: Indicate type, use, location, and termination locations.  

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NFPA 70. 
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1.6 COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they 
are constructed. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with 
an overall insulation layer or jacket, or both, rated 600 V or less. 

B. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Alcan Products Corporation; Alcan Cable Division 
2. American Insulated Wire Corp.; a Leviton Company 
3. General Cable Corporation 
4. Senator Wire & Cable Company 
5. Southwire Company 

C. Aluminum and Copper Conductors:  Comply with NEMA WC 70. 

D. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN. 

E. Multiconductor Cable:  Comply with NEMA WC 70 for armored cable, Type AC, metal-clad 
cable, Type MC, mineral-insulated, and metal-sheathed cable, Type MI with ground wire. 

F. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 
and ASTM B 496 for stranded conductors. 

2.2 CONNECTORS AND SPLICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC 
4. 3M; Electrical Products Division 
5. Tyco Electronics Corp. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

2.3 SLEEVES FOR CABLES 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeves. 

2.4 SLEEVE SEALS 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeve seals. 
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PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: All feeders and service entrance cables shall be Copper. Solid for No. 10 AWG and 
smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS 

A. Service Entrance:  Type THHN-THWN, single conductors in raceway. 

B. Exposed Feeders: Type THHN-THWN, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single 
conductors in raceway. 

D. Feeders Concealed in Concrete, Below Slabs-on-Grade, and Underground:  Type THHN-
THWN, single conductors in raceway. 

E. Feeders in Cable Tray:  Type THHN-THWN, single conductors in raceway and metal-clad 
cable, Type MC. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway and metal-clad cable, Type MC. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 

H. Branch Circuits in Cable Tray:  Type THHN-THWN, single conductors in raceway and metal-
clad cable, Type MC. 

I. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application. 

J. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

K. Class 2 Control Circuits:  Type THHN-THWN, in raceway Power-limited cable, concealed in 
building finishes, Power-limited tray cable, in cable tray. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 
and follow surface contours where possible. 
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E. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

F. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors. 

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches of slack. 

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeves. 

3.6 SLEEVE-SEAL INSTALLATION 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeve seals. 

3.7 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor. 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors, and conductors feeding the following critical 
equipment and services for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

3. Infrared Scanning:  After Substantial Completion, but not more than sixty (60) days after 
Final Acceptance, perform an infrared scan of each splice in cables and conductors 
No. 3 AWG and larger.  Remove box and equipment covers so splices are accessible to 
portable scanner. 

a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each splice eleven (11) months after date of Substantial Completion. 
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b. Instrument:  Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values.  Provide calibration record for 
device. 

c. Record of Infrared Scanning:  Prepare a certified report that identifies splices 
checked and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

C. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

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:  Grounding systems and equipment. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Informational Submittals:  Plans showing dimensioned as-built locations of grounding features 
specified in "Field Quality Control" Article, including the following: 

1. Test wells. 
2. Ground rods. 
3. Ground rings. 
4. Grounding arrangements and connections for separately derived systems. 
5. Grounding for sensitive electronic equipment. 

C. Qualification Data:  For qualified testing agency and testing agency's field supervisor. 

D. Field quality-control reports. 

E. Operation and Maintenance Data:  For grounding to include in emergency, operation, and 
maintenance manuals. In addition to items specified in Section 017823 "Operation and 
Maintenance Data," include the following: 

1. Instructions for periodic testing and inspection of grounding features at test wells, ground 
rings, and grounding connections for separately derived systems based on NETA MTS 
and NFPA 70B. 

a. Tests shall determine if ground-resistance or impedance values remain within 
specified maximums, and instructions shall recommend corrective action if values 
do not. 

b. Include recommended testing intervals. 

1.4 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. 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. 
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C. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, ¼-inch in diameter. 
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16-inch-thick. 
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches wide and 1/16-inch-thick. 

C. Bare Grounding Conductor and Conductor Protector for Wood Poles: 

1. No. 4 AWG minimum, soft-drawn copper. 
2. Conductor Protector:  Half-round PVC or wood molding; if wood, use pressure-treated fir, 

cypress, or cedar. 

D. Grounding Bus:  Predrilled rectangular bars of annealed copper, ¼ by 4 inches in cross section, 
with 9/32-inch holes spaced 1-1/8 inches apart.  Stand-off insulators for mounting shall comply 
with UL 891 for use in switchboards, 600 V.  Lexan or PVC, impulse tested at 5000 V. 

2.2 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at 
least two (2) bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless compression and 
exothermic-type wire terminals, and long-barrel, two-bolt connection to ground bus bar. 

E. Beam Clamps: Mechanical type, terminal, ground wire access from four (4) directions, with dual, 
tin-plated or silicon bronze bolts. 

F. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

G. Conduit Hubs: Mechanical type, terminal with threaded hub. 
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H. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt or 
socket set screw. 

I. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt. 

J. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw. 

K. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw. 

L. Straps: Solid copper, copper lugs. Rated for 600 A. 

M. Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal one-piece clamp. 

N. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial. 

O. Water Pipe Clamps: 

1. Mechanical type, two pieces with zinc-plated or stainless-steel bolts. 

a. Material: Die-cast zinc alloy. 
b. Listed for direct burial. 

2. U-bolt type with malleable-iron clamp and copper ground connector rated for direct burial. 

2.3 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad, sectional type; ¾-inch by 10 feet and 5/8 by 96 inches in diameter. 

B. Chemical-Enhanced Grounding Electrodes:  Copper tube, straight or L-shaped, charged with 
nonhazardous electrolytic chemical salts. 

1. Termination:  Factory-attached No. 4/0 AWG bare conductor at least 48 inches long. 
2. Backfill Material:  Electrode manufacturer's recommended material. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2/0 AWG 
minimum. 

1. Bury at least 24 inches below grade. 
2. Duct-Bank Grounding Conductor:  Bury 12 inches above duct bank when indicated as 

part of duct-bank installation. 

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On 
feeders with isolated ground, identify grounding conductor where visible to normal inspection, 
with alternating bands of green and yellow tape, with at least three (3) bands of green and two 
(2) bands of yellow. 
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D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service 
equipment, and elsewhere as indicated. 

1. Install bus on insulated spacers 2 inches minimum from wall, 6 inches above finished 
floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top 
of doorway, and down to specified height above floor; connect to horizontal bus. 

E. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 
8. Busway Supply Circuits:  Install insulated equipment grounding conductor from grounding 

bus in the switchgear, switchboard, or distribution panel to equipment grounding bar 
terminal on busway. 

C. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond 
conductor to heater units, piping, connected equipment, and components. 

D. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit 
or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway 
fitting listed for the purpose.  Install fitting where raceway enters enclosure, and install a 
separate insulated equipment grounding conductor.  Isolate conductor from raceway and from 
panelboard grounding terminals.  Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated. 

3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated. 
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1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coating if any. 

2. For grounding electrode system, install at least three (3) rods spaced at least one-rod 
length from each other and located at least the same distance from other grounding 
electrodes, and connect to the service grounding electrode conductor. 

C. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes shall be 
at least 12 inches deep, with cover. 

1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  
Install at the ground rod electrically closest to service entrance.  Set top of test well flush 
with finished grade or floor. 

D. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

E. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building.  Connect grounding conductors to main metal water service pipes; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one 
of the lug bolts of the flange.  Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting.  Bond metal grounding conductor conduit or 
sleeve to conductor at each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 
meters.  Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

F. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to 
bond across flexible duct connections to achieve continuity. 

G. Ground Ring:  Install a grounding conductor, electrically connected to each building structure 
ground rod and to each steel column and/or indicated item, extending around the perimeter of 
building, area, and/or item indicated. 

1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for taps to 
building steel. 

2. Bury ground ring not less than 24 inches from building's foundation. 

H. Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70; use a 
minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG. 

1. If concrete foundation is less than 20 feet long, coil excess conductor within base of 
foundation. 
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2. Bond grounding conductor to reinforcing steel in at least four (4) locations and to anchor 
bolts.  Extend grounding conductor below grade and connect to building's grounding grid 
or to grounding electrode external to concrete. 

I. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; using 
electrically conductive coated steel reinforcing bars or rods, at least 20 feet long. If reinforcing is 
in multiple pieces, connect together by the usual steel tie wires or exothermic welding to create 
the required length. 

3.4 LABELING 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems" Article for 
instruction signs.  The label or its text shall be green. 

B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the 
grounding electrode conductor where exposed. 

1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, 
notify the facility manager." 

3.5 FIELD QUALITY CONTROL 

A. 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. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's written 
instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, at ground test 
wells, and at individual ground rods.  Make tests at ground rods before any conductors 
are connected. 

a. Measure ground resistance no fewer than two (2) full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, 
and key to the record of tests and observations.  Include the number of rods driven and 
their depth at each location, and include observations of weather and other phenomena 
that may affect test results.  Describe measures taken to improve test results. 

C. Grounding system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 
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E. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms. 
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms. 
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms. 
4. Power Distribution Units or Panelboards Serving Electronic Equipment:  1 ohm. 
5. Substations and Pad-Mounted Equipment:  5 ohms. 
6. Manhole Grounds:  10 ohms. 

F. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

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 the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

B. Related Sections include the following: 

1. Section 260548 "Vibration and Seismic Controls for Electrical Systems" for products and 
installation requirements necessary for compliance with seismic criteria. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five (5) times 
the applied force. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 
2. Nonmetallic slotted support systems. 
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B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following: 

1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Nonmetallic slotted channel systems.  Include Product Data for components. 
4. Equipment supports. 

C. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code 
- Steel." 

B. Comply with NFPA 70. 

1.7 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items 
are specified in Section 077200 "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Comply with MFMA 4, factory-fabricated components for field 
assembly. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Allied Tube & Conduit 
b. Cooper B-Line, Inc.; a division of Cooper Industries 
c. ERICO International Corporation 
d. GS Metals Corp. 
e. Thomas & Betts Corporation 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4. 
3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 
4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-

4. 
5. Channel Dimensions:  Selected for applicable load criteria. 

B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin 
channels and angles with 9/16-inch-diameter holes at a maximum of 8 inches o.c., in at least 
one (1) surface. 
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Allied Tube & Conduit 
b. Cooper B-Line, Inc.; a division of Cooper Industries 
c. Fabco Plastics Wholesale Limited 
d. Seasafe, Inc. 

2. Fittings and Accessories:  Products of channel and angle manufacturer and designed for 
use with those items. 

3. Fitting and Accessory Materials:  Same as channels and angles, except metal items may 
be stainless steel. 

4. Rated Strength:  Selected to suit applicable load criteria. 

C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

D. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated 
fittings, designed for types and sizes of raceway or cable to be supported. 

E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in 
riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported.  Body shall be malleable iron. 

F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36, steel plates, shapes, and 
bars; black and galvanized. 

G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their 
supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated and stainless steel, for 
use in hardened Portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
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4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325. 
6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as required by scheduled in NECA 1, where its Table 1 lists maximum 
spacings less than stated in NFPA 70.  Minimum rod size shall be ¼-inch in diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or 
other support system, sized so capacity can be increased by at least twenty-five percent (25%) 
in future without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps single-bolt 
conduit clamps single-bolt conduit clamps using spring friction action for retention in 
support channel. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1½-
inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC 
may be supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 
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D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs less 
than 4 inches thick. 

6. To Steel:  Welded threaded studs complying with AWS D1.1, with lock washers and nuts, 
Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69, Spring-
tension clamps. 

7. To Light Steel:  Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

B. Field Welding:  Comply with AWS D1.1. 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both 
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from 
edge of the base. 

B. Use 3000-psi, twenty-eight (28) day compressive-strength concrete.  Concrete materials, 
reinforcement, and placement requirements are specified in Section 033000 "Cast-in-Place 
Concrete." 

C. Anchor equipment to concrete base. 

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

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 surfaces. 
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1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

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 raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. ENT:  Electrical nonmetallic tubing. 

C. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

D. FMC:  Flexible metal conduit. 

E. IMC:  Intermediate metal conduit. 

F. LFMC:  Liquidtight flexible metal conduit. 

G. LFNC:  Liquidtight flexible non-metallic conduit. 

H. NBR:  Acrylonitrile-butadiene rubber. 

I. RNC:  Rigid non-metallic conduit. 

1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 
details, and attachments to other work. 

1. Custom enclosures and cabinets. 
2. For handholes and boxes for underground wiring, including the following: 

a. Duct entry provisions, including locations and duct sizes. 
b. Frame and cover design. 
c. Grounding details. 
d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 
e. Joint details. 

C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are 
shown and coordinated with each other, based on input from installers of the items involved: 
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1. Structural members in the paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in the paths of conduit groups with 

common supports. 

D. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures and 
cabinets and their mounting provisions, including those for internal components, will withstand 
seismic forces defined in Section 260548 "Vibration and Seismic Controls for Electrical 
Systems." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

a. The term "withstand" means "the cabinet or enclosure will remain in place without 
separation of any parts when subjected to the seismic forces specified and the unit 
will retain its enclosure characteristics, including its interior accessibility, after the 
seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

E. Qualification Data:  For professional engineer and testing agency. 

F. Source quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose 
5. Electri-Flex Co. 
6. Manhattan/CDT/Cole-Flex 
7. Maverick Tube Corporation 
8. O-Z Gedney; a unit of General Signal 
9. Wheatland Tube Company 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. Aluminum Rigid Conduit:  ANSI C80.5. 
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D. IMC:  ANSI C80.6. 

E. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit and IMC. 

1. Comply with NEMA RN 1. 
2. Coating Thickness:  0.040-inch, minimum. 

F. EMT:  ANSI C80.3. 

G. FMC:  Zinc-coated steel or aluminum. 

H. LFMC:  Flexible steel conduit with PVC jacket. 

I. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
2. Fittings for EMT: Steel or die-cast and set-screw or compression type. 
3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040-inch, with 

overlapping sleeves protecting threaded joints. 

J. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, 
and compounded for use to lubricate and protect threaded raceway joints from corrosion and 
enhance their conductivity. 

2.2 NON-METALLIC CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose 
3. Arnco Corporation 
4. CANTEX Inc. 
5. CertainTeed Corp.; Pipe & Plastics Group 
6. Condux International, Inc. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products 
10. Manhattan/CDT/Cole-Flex 
11. RACO; a Hubbell Company 
12. Thomas & Betts Corporation 

B. ENT:  NEMA TC 13. 

C. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

D. LFNC:  UL 1660. 

E. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material. 

F. Fittings for LFNC:  UL 514B. 
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2.3 METAL WIREWAYS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper B-Line, Inc. 
2. Hoffman 
3. Square D; Schneider Electric 

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless 
otherwise indicated. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

D. Wireway Covers:  Hinged type, Screw-cover type, Flanged-and-gasketed type, or as indicated. 

E. Finish:  Manufacturer's standard enamel finish. 

2.4 NON-METALLIC WIREWAYS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Hoffman 
2. Lamson & Sessions; Carlon Electrical Products 

B. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on 
cover and mechanically coupled connections with plastic fasteners. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

2.5 SURFACE RACEWAYS 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard 
enamel finish in color selected by Architect and Owner. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Thomas & Betts Corporation 
b. Walker Systems, Inc.; Wiremold Company (The) 
c. Wiremold Company (The); Electrical Sales Division 

B. Surface Non-metallic Raceways:  Two-piece construction, manufactured of rigid PVC with 
texture and color selected by Architect and Owner from manufacturer's entire range. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
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a. Butler Manufacturing Company; Walker Division 
b. Enduro Systems, Inc.; Composite Products Division 
c. Hubbell Incorporated; Wiring Device-Kellems Division 
d. Lamson & Sessions; Carlon Electrical Products 
e. Panduit Corp. 
f. Walker Systems, Inc.; Wiremold Company (The) 
g. Wiremold Company (The); Electrical Sales Division 

2.6 BOXES, ENCLOSURES, AND CABINETS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric 
3. Erickson Electrical Equipment Company 
4. Hoffman 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division 
6. O-Z/Gedney; a unit of General Signal 
7. RACO; a Hubbell Company 
8. Robroy Industries, Inc.; Enclosure Division 
9. Scott Fetzer Co.; Adalet Division 
10. Spring City Electrical Manufacturing Company 
11. Thomas & Betts Corporation 
12. Walker Systems, Inc.; Wiremold Company (The) 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary 

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, cast feralloy, Type FD, with gasketed cover. 

D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

E. Metal Floor Boxes:  Cast iron or sheet metal, fully adjustable, rectangular. 

F. Non-metallic Floor Boxes:  Nonadjustable, round. 

G. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

H. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized cast iron with gasketed 
cover. 

I. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
2. Non-metallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint. 

J. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
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5. Accessory feet where required for freestanding equipment. 

2.7 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. Description:  Comply with SCTE 77. 

1. Color of Frame and Cover:  Gray. 
2. Configuration:  Units shall be designed for flush burial and have integral closed bottom, 

unless otherwise indicated. 
3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure. 
4. Cover Finish:  Non-skid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend:  Molded lettering, "ELECTRIC." And "TELEPHONE.", or as indicated for 

each service. 
6. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts 

for secure, fixed installation in enclosure wall. 
7. Handholes 2 inches wide by 24 inches long and larger shall have inserts for cable racks 

and pulling-in irons installed before concrete is poured. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a 
combination of the two (2). 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Armorcast Products Company 
b. Carson Industries LLC 
c. CDR Systems Corporation 
d. NewBasis 

C. Fiberglass Handholes and Boxes with Polymer-Concrete Frame and Cover:  Sheet-molded, 
fiberglass-reinforced, polyester-resin enclosure joined to polymer-concrete top ring or frame. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Armorcast Products Company 
b. Carson Industries LLC 
c. Christy Concrete Products 
d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast 

D. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with covers 
of polymer concrete. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Carson Industries LLC 
b. Christy Concrete Products 
c. Nordic Fiberglass, Inc. 
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2.8 SLEEVES FOR RACEWAYS 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeves. 

2.9 SLEEVE SEALS 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeve seals. 

2.10 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES 

A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for compliance 
with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied. 

1. Tests of materials shall be performed by a independent testing agency. 
2. Strength tests of complete boxes and covers shall be by either an independent testing 

agency or manufacturer.  A qualified registered professional engineer shall certify tests 
by manufacturer. 

3. Testing machine pressure gages shall have current calibration certification complying 
with ISO 9000 and ISO 10012, and traceable to NIST standards. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit, IMC, RNC, Type EPC-40-PVC, RNC, Type EPC-
80-PVC. 

2. Concealed Conduit, Aboveground:  Rigid steel conduit, IMC, RNC, Type EPC-40-PVC, 
RNC, Type EPC-80-PVC. 

3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC and/or LFNC. 
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 4. 
6. Application of Handholes and Boxes for Underground Wiring: 

a. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations, 
Subject to Occasional, Nondeliberate Loading by Heavy Vehicles:  Polymer 
concrete and Fiberglass enclosures with polymer-concrete frame and cover, 
SCTE 77, Tier 15 structural load rating. 

b. Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety 
Factor for Nondeliberate Loading by Vehicles:  Heavy-duty fiberglass units with 
polymer-concrete frame and cover, SCTE 77, Tier 8 structural load rating. 

c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:  
Fiberglass-reinforced polyester resin, structurally tested according to SCTE 77 with 
3000-lbf vertical loading. 

B. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT, ENT, or RNC. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT, RNC identified for such use. 
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3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 
raceways in the following locations: 

a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 
c. Mechanical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT, ENT, or RNC, Type EPC-
40-PVC. 

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 
Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

6. Damp or Wet Locations:  Rigid steel conduit. 
7. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental 

Air:  Plenum-type, optical fiber/communications cable raceway, EMT. 
8. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  Riser-

type, optical fiber/communications cable raceway, EMT. 
9. Raceways for Concealed General-Purpose Distribution of Optical Fiber or 

Communications Cable:  General-use, optical fiber/communications cable raceway, 
Riser-type, optical fiber/communications cable raceway, Plenum-type, optical 
fiber/communications cable raceway, EMT. 

10. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 
steel nonmetallic in damp or wet locations. 

C. Minimum Raceway Size: ¾-inch trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that 
material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing 
conduits and fittings.  Use sealant recommended by fitting manufacturer. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

F. Do not install aluminum conduits in contact with concrete. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Section 260529 "Hangers and Supports for Electrical 
Systems." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 
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F. Install no more than the equivalent of three (3) 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated. 

H. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising 
above the floor. 

I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG. 

K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb. tensile strength.  Leave at least 12 inches of slack at each end of pull wire. 

L. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and non-
metallic, rigid and flexible, as follows: 

1. ¾-Inch Trade Size and Smaller:  Install raceways in maximum lengths of 50 feet. 
2. 1-Inch Trade Size and Larger:  Install raceways in maximum lengths of 75 feet. 
3. Install with a maximum of two (2) 90-degree bends or equivalent for each length of 

raceway unless Drawings show stricter requirements.  Separate lengths with pull or 
junction boxes or terminations at distribution frames or cabinets where necessary to 
comply with these requirements. 

M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where otherwise required by NFPA 70. 

N. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located 
where environmental temperature change may exceed 30 deg F (17 deg C), and that has 
straight-run length that exceeds 25 feet. 

1. Install expansion-joint fittings for each of the following locations, and provide type and 
quantity of fittings that accommodate temperature change listed for location: 

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 deg C) 
temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 deg C) temperature 
change. 
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c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  125 
deg F (70 deg C) temperature change. 

d. Attics:  135 deg F (75 deg C) temperature change. 

2. Install fitting(s) that provide expansion and contraction for at least 0.00041-inch per foot 
of length of straight run per deg F (0.06-mm per meter of length of straight run per deg C) 
of temperature change. 

3. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at the 
time of installation. 

O. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and 
semi-recessed lighting fixtures, equipment subject to vibration, noise transmission, or 
movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

P. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. 

Q. Set metal floor boxes level and flush with finished floor surface. 

R. Set non-metallic floor boxes level.  Trim after installation to fit flush with finished floor surface. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench 
bottom as specified in Section 310000 "Earthwork" for pipe less than 6 inches in nominal 
diameter. 

2. Install backfill as specified in Section 310000 "Earthwork." 
3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of 

conduit run, leaving conduit at end of run free to move with expansion and contraction as 
temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12 inches 
of finished grade, make final conduit connection at end of run and complete backfilling 
with normal compaction as specified in Section 310000 "Earthwork." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout the length of the elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through the floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and 
encase coupling with 3 inches of concrete. 

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel 
conduit horizontally a minimum of 60 inches from edge of equipment pad or 
foundation.  Install insulated grounding bushings on terminations at equipment. 

6. Warning Planks:  Bury warning planks approximately 12 inches above direct-buried 
conduits, placing them 24 inches o.c.  Align planks along the width and along the 
centerline of conduit. 
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3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
½-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth. 

C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of 
other enclosures 1-inch above finished grade. 

D. Install handholes and boxes with bottom below the frost line, below grade. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 
insulators, as required for installation and support of cables and conductors and as indicated.  
Select arm lengths to be long enough to provide spare space for future cables, but short enough 
to preserve adequate working clearances in the enclosure. 

F. Field-cut openings for conduits according to enclosure manufacturer's written instructions.  Cut 
wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to 
be used, and seal around penetrations after fittings are installed. 

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeves. 

3.6 SLEEVE-SEAL INSTALLATION 

A. Comply with requirements in Section 260544 “Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling” for sleeve seals. 

3.7 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
manufacturer. 

END OF SECTION 260533 
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING 

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. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors. 
2. Sleeve-seal systems. 
3. Sleeve-seal fittings. 
4. Grout. 
5. Silicone sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53, Type E, Grade B, Schedule 40, zinc coated, plain ends. 
2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 

pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 
sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with 
tabs for screw-fastening the sleeve to the board. 

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40. 

D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms. 

E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms. 

F. Sleeves for Rectangular Openings: 

1. Material: Galvanized sheet steel. 
2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side 
larger than 16 inches, thickness shall be 0.052-inch. 
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b. For sleeve cross-section rectangle perimeter 50 inches or more and one (1) or 
more sides larger than 16 inches, thickness shall be 0.138-inch. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Description: Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

1. Sealing Elements: EPDM or Nitrile (Buna N) rubber interlocking links shaped to fit surface 
of pipe. Include type and number required for pipe material and size of pipe. 

2. Pressure Plates: Carbon steel, plastic or stainless-steel. 
3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating or stainless-

steel of length required to secure pressure plates to sealing elements. 

2.3 SLEEVE-SEAL FITTINGS 

A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in 
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to 
match piping OD. 

2.4 GROUT 

A. Description: Non-shrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors. 

B. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement 
grout. 

C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.5 SILICONE SEALANTS 

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of 
grade indicated below. 

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces that are not fire rated. 

B. Silicone Foams: Multi-component, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, non-shrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 
Floors and Walls: 
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1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint. Comply with requirements in 
Section 079200 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 
between sleeve and wall so no voids remain. Tool exposed surfaces smooth; 
protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 
3. Size pipe sleeves to provide ¼-inch annular clear space between sleeve and raceway or 

cable unless sleeve seal is to be installed or unless seismic criteria require different 
clearance. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush 
with both surfaces of walls. Deburr after cutting. 

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above 
finished floor level. Install sleeves during erection of floors. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board 
assemblies. 

E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-
type flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel or cast-iron pipe 
sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves 
to allow for 1-inch annular clear space between raceway or cable and sleeve for installing 
sleeve-seal system. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 
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D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 260544 
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SECTION 260548 - VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 

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 the following: 

1. Isolation pads. 
2. Spring isolators. 
3. Restrained spring isolators. 
4. Channel support systems. 
5. Restraint cables. 
6. Hanger rod stiffeners. 
7. Anchorage bushings and washers. 

B. Related Sections include the following: 

1. Section 260529 "Hangers and Supports for Electrical Systems" for commonly used 
electrical supports and installation requirements. 

1.3 DEFINITIONS 

A. The IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. OSHPD:  Office of Statewide Health Planning and Development for the State of California. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC:  E. 
2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  III. 

a. Component Importance Factor:  1.5. 
b. Component Response Modification Factor:  5.5. 
c. Component Amplification Factor:  1.0. 

3. Design Spectral Response Acceleration at Short Periods (0.2 Second). 

1.5 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration isolation 
device. 
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2. Illustrate and indicate style, material, strength, fastening provision, and finish for each 
type and size of seismic-restraint component used. 

a. Tabulate types and sizes of seismic restraints, complete with report numbers and 
rated strength in tension and shear as evaluated by an agency acceptable to 
authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance with 
requirements. 

3. Restrained-Isolation Devices: Include ratings for horizontal, vertical, and combined loads. 

B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to 
comply with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and 
operation, seismic forces required to select vibration isolators and seismic restraints. 

a. Coordinate design calculations with wind-load calculations required for equipment 
mounted outdoors.  Comply with requirements in other electrical Sections for 
equipment mounted outdoors. 

2. Indicate materials and dimensions and identify hardware, including attachment and 
anchorage devices. 

3. Field-fabricated supports. 
4. Seismic-Restraint Details: 

a. Design Analysis:  To support selection and arrangement of seismic restraints.  
Include calculations of combined tensile and shear loads. 

b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to 
the restrained items and to the structure.  Show attachment locations, methods, 
and spacings.  Identify components, list their strengths, and indicate directions and 
values of forces transmitted to the structure during seismic events.  Indicate 
association with vibration isolation devices. 

c. Preapproval and Evaluation Documentation:  By an agency acceptable to 
authorities having jurisdiction, showing maximum ratings of restraint items and the 
basis for approval (tests or calculations). 

1.6 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Show coordination of seismic bracing for electrical components with 
other systems and equipment in the vicinity, including other supports and seismic restraints. 

B. Qualification Data:  For professional engineer and testing agency. 

C. Welding certificates. 

D. Field quality-control test reports. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as 
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 
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B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are 
more stringent. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code 
- Steel." 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall 
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or 
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum 
seismic-restraint ratings.  Ratings based on independent testing are preferred to ratings based 
on calculations.  If preapproved ratings are not available, submittals based on independent 
testing are preferred.  Calculations (including combining shear and tensile loads) to support 
seismic-restraint designs must be signed and sealed by a qualified professional engineer. 

E. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 VIBRATION ISOLATORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Ace Mountings Co., Inc. 
2. Amber/Booth Company, Inc. 
3. California Dynamics Corporation 
4. Isolation Technology, Inc. 
5. Kinetics Noise Control 
6. Mason Industries 
7. Vibration Eliminator Co., Inc. 
8. Vibration Isolation 
9. Vibration Mountings & Controls, Inc. 

B. Pads:  Arrange in single or multiple layers of sufficient stiffness for uniform loading over pad 
area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes 
that match requirements of supported equipment. 

1. Resilient Material:  Oil- and water-resistant neoprene. 

C. Spring Isolators:  Freestanding, laterally stable, open-spring isolators. 

1. Outside Spring Diameter: Not less than eighty percent (80%) of the compressed height of 
the spring at rated load. 

2. Minimum Additional Travel: Fifty percent (50%) of the required deflection at rated load. 
3. Lateral Stiffness: More than eighty percent (80%) of rated vertical stiffness. 
4. Overload Capacity: Support two hundred percent (200%) of rated load, fully compressed, 

without deformation or failure. 
5. Baseplates: Factory drilled for bolting to structure and bonded to ¼-inch-thick, rubber 

isolator pad attached to baseplate underside. Baseplates shall limit floor load to 500 psig. 
6. Top Plate and Adjustment Bolt:  Threaded top plate with adjustment bolt and cap screw 

to fasten and level equipment. 

D. Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with seismic or limit-stop 
restraint. 

http://www.specagent.com/LookUp/?uid=123456803022&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803023&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803024&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803025&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803027&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803028&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803029&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803030&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803031&mf=04&src=wd
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1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to weight 
being removed; factory-drilled baseplate bonded to ¼-inch-thick, neoprene or rubber 
isolator pad attached to baseplate underside; and adjustable equipment mounting and 
leveling bolt that acts as blocking during installation. 

2. Restraint: Seismic or limit-stop as required for equipment and authorities having 
jurisdiction. 

3. Outside Spring Diameter: Not less than eighty percent (80%) of the compressed height of 
the spring at rated load. 

4. Minimum Additional Travel: Fifty percent (50%) of the required deflection at rated load. 
5. Lateral Stiffness: More than eighty percent (80%) of rated vertical stiffness. 
6. Overload Capacity: Support two hundred percent (200%) of rated load, fully compressed, 

without deformation or failure. 

2.2 SEISMIC-RESTRAINT DEVICES 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. Amber/Booth Company, Inc. 
2. California Dynamics Corporation 
3. Cooper B-Line, Inc.; a division of Cooper Industries 
4. Hilti Inc. 
5. Loos & Co.; Seismic Earthquake Division 
6. Mason Industries 
7. TOLCO Incorporated; a brand of NIBCO INC. 
8. Unistrut; Tyco International, Ltd. 

B. General Requirements for Restraint Components: Rated strengths, features, and application 
requirements shall be as defined in reports by an agency acceptable to authorities having 
jurisdiction. 

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of 
components shall be at least four (4) times the maximum seismic forces to which they will 
be subjected. 

C. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted 
steel channels with accessories for attachment to braced component at one (1) end and to 
building structure at the other end and other matching components and with corrosion-resistant 
coating; and rated in tension, compression, and torsion forces. 

D. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel 
assemblies with thimbles, brackets, swivels, and bolts designed for restraining cable service; 
and with a minimum of two (2) clamping bolts for cable engagement. 

E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod.  Do not weld stiffeners to rods. 

F. Bushings for Floor-Mounted Equipment Anchor:  Neoprene bushings designed for rigid 
equipment mountings, and matched to type and size of anchors and studs. 

G. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene 
elements and steel sleeves designed for rigid equipment mountings, and matched to type and 
size of attachment devices. 

http://www.specagent.com/LookUp/?uid=123456803032&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803033&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817888&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803034&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817889&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803035&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817890&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817891&mf=04&src=wd
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H. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face. 

I. Mechanical Anchor:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for 
interior applications and stainless-steel for exterior applications.  Select anchors with strength 
required for anchor and as tested according to ASTM E 488.  Minimum length of eight (8) times 
diameter. 

J. Adhesive Anchor:  Drilled-in and capsule anchor system containing polyvinyl or urethane 
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless-
steel for exterior applications.  Select anchor bolts with strength required for anchor and as 
tested according to ASTM E 488. 

2.3 FACTORY FINISHES 

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment 
before shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate 

capacity range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic-control devices for 
compliance with requirements for installation tolerances and other conditions affecting 
performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Multiple Raceways or Cables:  Secure raceways and cables to trapeze member with clamps 
approved for application by an agency acceptable to authorities having jurisdiction. 

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings 
to receive them and where required to prevent buckling of hanger rods due to seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of 
components so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits. 

3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Equipment and Hanger Restraints: 
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1. Install restrained isolators on electrical equipment. 
2. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance 

between anchor and adjacent surface exceeds 0.125-inch. 
3. Install seismic-restraint devices using methods approved by an agency acceptable to 

authorities having jurisdiction providing required submittals for component. 

B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall. 

C. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at 
flanges of beams, at upper truss chords of bar joists, or at concrete members. 

D. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  
Notify the Architect if reinforcing steel or other embedded items are encountered during 
drilling.  Locate and avoid prestressed tendons, electrical and telecommunications 
conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened. 

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to 
installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole 
and progressing toward the surface in such a manner as to avoid introduction of air 
pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications. 

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways 
where they cross seismic joints, where adjacent sections or branches are supported by different 
structural elements, and where they terminate with connection to equipment that is anchored to 
a different structural element from the one supporting them as they approach equipment. 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable 
to authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage device to 
restrained component (unless post-connection testing has been approved), and with at 
least seven (7) days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary 
load-spreading members. 

4. Test at least four (4) of each type and size of installed anchors and fasteners selected by 
Architect. 

5. Test to ninety percent (90%) of rated proof load of device. 
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6. Measure isolator restraint clearance. 
7. Measure isolator deflection. 
8. Verify snubber minimum clearances. 
9. If a device fails test, modify all installations of same type and retest until satisfactory 

results are achieved. 

C. Remove and replace malfunctioning units and retest as specified above. 

D. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Adjust isolators after isolated equipment is at operating weight. 

B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  
After equipment installation is complete, adjust limit stops so they are out of contact during 
normal operation. 

C. Adjust active height of spring isolators. 

D. Adjust restraints to permit free movement of equipment within normal mode of operation. 

END OF SECTION 260548 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

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. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels. 
8. Miscellaneous identification products. 

1.3 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products. 

C. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by 
codes, standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 
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B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Colors for Raceways Carrying Circuits at More Than 600 V: 

1. Black letters on an orange field. 
2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch-high letters on 

20-inch centers. 

D. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Pre-printed, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label. 

E. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pre-tensioned, 
flexible, pre-printed, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway 
or cable it identifies and to stay in place by gripping action. 

F. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, pre-
tensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit 
diameter of raceway or cable it identifies and to stay in place by gripping action. 

G. Tape and Stencil for Raceways Carrying Circuits More Than 600 V:  4-inch-wide black stripes 
on 10-inch centers diagonally over orange background that extends full length of raceway or 
duct and is 12 inches wide.  Stop stripes at legends. 

H. Metal Tags:  Brass or aluminum, 2-by-2-by-0.05-inch, with stamped legend, punched for use 
with self-locking cable tie fastener. 

I. Write-On Tags:  Polyester tag, 0.015-inch-thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 

1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway and cable size. 
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B. Colors for Raceways Carrying Circuits at 600 V and Less: 

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Colors for Raceways Carrying Circuits at More Than 600 V: 

1. Black letters on an orange field. 
2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch-high letters on 

20-inch centers. 

D. Self-Adhesive Vinyl Labels: Pre-printed, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway and cable size. 

B. Self-Adhesive Vinyl Labels: Pre-printed, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

C. Metal Tags:  Brass or aluminum, 2-by-2-by-0.05-inch, with stamped legend, punched for use 
with self-locking cable tie fastener. 

D. Write-On Tags:  Polyester tag, 0.015-inch-thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 

1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

E. Snap-Around Labels: Slit, pre-tensioned, flexible, pre-printed, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. 

F. Snap-Around, Color-Coding Bands:  Slit, pre-tensioned, flexible, solid-colored acrylic sleeve, 2 
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action. 

2.4 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 
to 2 inches wide. 

B. Self-Adhesive Vinyl Labels: Pre-printed, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

C. Snap-Around Labels: Slit, pre-tensioned, flexible, pre-printed, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. 
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D. Snap-Around, Color-Coding Bands:  Slit, pre-tensioned, flexible, solid-colored acrylic sleeve, 2 
inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in 
place by gripping action. 

E. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

F. Write-On Tags:  Polyester tag, 0.015-inch-thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 

1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.5 FLOOR MARKING TAPE 

A. 2-inch-wide, 5-mil pressure-sensitive vinyl tape, with black and white stripes and clear vinyl 
overlay.  

B. Furnish and install tape at location in accordance with NEC 110.26 for all electrical distribution 
equipment.  

2.6 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 

1. Recommended by manufacturer for the method of installation and suitable to identify and 
locate underground electrical and communications utility lines. 

2. Printing on tape shall be permanent and shall not be damaged by burial operations. 
3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils. 

B. Color and Printing: 

1. Comply with ANSI Z535.1 through ANSI Z535.5. 
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE. 
3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE. 

C. Tag:  Type I: 

1. Pigmented polyolefin, bright-colored, continuous-printed on one (1) side with the 
inscription of the utility, compounded for direct-burial service. 

2. Thickness:  4 mils. 
3. Weight:  18.5 lb./1000 sq. ft. 
4. 3-Inch Tensile According to ASTM D 882:  30 lbf, and 2500 psi. 

D. Tag:  Type II: 

1. Multi-layer laminate consisting of high-density polyethylene scrim coated with pigmented 
polyolefin, bright-colored, continuous-printed on one (1) side with the inscription of the 
utility, compounded for direct-burial service. 

2. Thickness:  12 mils. 
3. Weight:  36.1 lb./1000 sq. ft. 
4. 3-Inch Tensile According to ASTM D 882:  400 lbf, and 11,500 psi. 
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E. Tag:  Type ID: 

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid 
aluminum-foil core, and a clear protective film that allows inspection of the continuity of 
the conductive core, bright-colored, continuous-printed on one (1) side with the inscription 
of the utility, compounded for direct-burial service. 

2. Overall Thickness:  5 mils. 
3. Foil Core Thickness:  0.35 mil. 
4. Weight:  28 lb./1000 sq. ft. 
5. 3-Inch Tensile According to ASTM D 882:  70 lbf, and 4600 psi. 

F. Tag:  Type IID: 

1. Reinforced, detectable three-layer laminate, consisting of a printed pigmented woven 
scrim, a solid aluminum-foil core, and a clear protective film that allows inspection of the 
continuity of the conductive core, bright-colored, continuous-printed on one (1) side with 
the inscription of the utility, compounded for direct-burial service. 

2. Overall Thickness:  8 mils. 
3. Foil Core Thickness:  0.35 mil. 
4. Weight:  34 lb./1000 sq. ft. 
5. 3-Inch Tensile According to ASTM D 882:  300 lbf, and 12,500 psi. 

2.7 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multi-color, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated. 

C. Baked-Enamel Warning Signs: 

1. Pre-printed aluminum signs, punched or drilled for fasteners, with colors, legend, and 
size required for application. 

2. ¼-inch grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches. 

D. Metal-Backed, Butyrate Warning Signs: 

1. Weather-resistant, non-fading, pre-printed, cellulose-acetate butyrate signs with 0.0396-
inch galvanized-steel backing; and with colors, legend, and size required for application. 

2. ¼-inch grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches. 

E. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT 
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES." 

2.8 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16-inch-thick for signs up to 20 sq. 
inches and 1/8-inch-thick for larger sizes. 
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1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8-inch. 

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8-inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label. 

2.9 EQUIPMENT IDENTIFICATION LABELS 

A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8-inch. 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8-inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label. 

C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8-inch. 

D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White 
letters on a dark-gray background.  Minimum letter height shall be 3/8-inch. 

E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 
1-inch. 

2.10 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self-extinguishing, one-piece, self-locking, Type 6/6 
nylon. 

1. Minimum Width:  3/16-inch. 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color:  Black except where used for color-coding. 

B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, 
self-extinguishing, one-piece, self-locking, Type 6/6 nylon. 

1. Minimum Width:  3/16-inch. 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color:  Black. 

C. Plenum-Rated Cable Ties:  Self-extinguishing, UV stabilized, one-piece, self-locking. 

1. Minimum Width:  3/16-inch. 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  7000 psi. 
3. UL 94 Flame Rating:  94V-0. 
4. Temperature Range:  Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C). 
5. Color:  Black. 
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2.11 POWER RECEPTACLES  

A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process. 
Minimum letter height shall be 3/8-inch. 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8-inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label. 

C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8-inch. 

2.12 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements. Select paint system applicable for surface material and location. 

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band 
shall completely encircle cable or conduit. Place adjacent bands of two-color markings in 
contact, side-by-side. Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas. 

G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or 
cable at a location with high visibility and accessibility. 

H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 

I. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use 
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multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches overall. 

J. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings:  Tape and stencil 4-
inch-wide black stripes on 10-inch centers over orange background that extends full length of 
raceway or duct and is 12 inches wide.  Stencil legend "DANGER CONCEALED HIGH 
VOLTAGE WIRING" with 3-inch-high black letters on 20-inch centers.  Stop stripes at legends.  
Apply to the following finished surfaces: 

1. Floor surface directly above conduits running beneath and within 12 inches of a floor that 
is in contact with earth or is framed above unexcavated space. 

2. Wall surfaces directly external to raceways concealed within wall. 
3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in 

the building, or concealed above suspended ceilings. 

B. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V:  Self-adhesive vinyl 
labels.  Install labels at 30-foot maximum intervals. 

C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits More Than 30 A, and 120 V to ground:  Identify with self-adhesive vinyl label.  Install 
labels at 30-foot maximum intervals. 

D. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull 
box of the following systems with self-adhesive vinyl labels with the wiring system legend and 
system voltage.  System legends shall be as follows: 

1. Power. 

E. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction 
boxes, manholes, and handholes, use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed 
below for ungrounded service, feeder, and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 

c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply last two (2) turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings. 

F. Power-Circuit Conductor Identification, More than 600 V:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use write-on tags, nonmetallic plastic tag holder with 
adhesive-backed phase tags, and a separate tag with the circuit designation. 
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G. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels. 

H. Conductors to Be Extended in the Future:  Attach marker tape to conductors and list source. 

I. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 
signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual. 

J. Locations of Underground Lines:  Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable. 

1. Limit use of underground-line warning tape to direct-buried cables. 
2. Install underground-line warning tape for both direct-buried cables and cables in raceway. 

K. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 
access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in 
finished spaces. 

L. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive warning labels. 

1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 

a. Power transfer switches. 
b. Controls with external control power connections. 

M. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation. 

N. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Adhesive film label.  Unless otherwise indicated, provide a 
single line of text with ½-inch-high letters on 1½-inch-high label; where two lines of 
text are required, use labels 2 inches high. 
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b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label, stenciled 
legend 4 inches high. 

c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 
viewing from the floor. 

d. Unless provided with self-adhesive means of attachment, fasten labels with 
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure. 

2. Equipment to Be Labeled: 

a. Panelboards: Typewritten directory of circuits in the location provided by 
panelboard manufacturer.  Panelboard identification shall be self-adhesive and 
engraved laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Switchgear. 
e. Switchboards. 
f. Substations. 
g. Enclosed switches. 
h. Enclosed circuit breakers. 
i. Enclosed controllers. 
j. Variable-speed controllers. 
k. Push-button stations. 
l. Contactors. 
m. Remote-controlled switches, dimmer modules, and control devices. 
n. Battery racks. 
o. Power-generating units. 
p. Monitoring and control equipment. 

END OF SECTION 260553 
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SECTION 262416 - PANELBOARDS 

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. Load centers. 

1.3 DEFINITIONS 

A. SVR:  Suppressed voltage rating. 

B. TVSS:  Transient voltage surge suppressor. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions 
determined according to SEI/ASCE 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

1.5 SUBMITTALS 

A. Product Data:  For each type of panelboard, switching and overcurrent protective device, 
transient voltage suppression device, accessory, and component indicated.  Include dimensions 
and manufacturers' technical data on features, performance, electrical characteristics, ratings, 
and finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of 
installed devices, equipment features, and ratings. 

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Include evidence of NRTL listing for series rating of installed devices. 
6. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 
7. Include wiring diagrams for power, signal, and control wiring. 
8. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards.  Submit on translucent log-log graft paper; 
include selectable ranges for each type of overcurrent protective device. 

C. Qualification Data:  For qualified testing agency. 
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D. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent protective 
devices, accessories, and components will withstand seismic forces defined in Section 260548 
"Vibration and Seismic Controls for Electrical Systems." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

E. 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. 

F. Panelboard Schedules: For installation in panelboards.  Submit final versions after load 
balancing. 

G. Operation and Maintenance Data:  For panelboards and components 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 overcurrent protective 
devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent protective 
device that allows adjustments. 

1.6 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 panelboards, overcurrent protective devices, components, and 
accessories from single source from single manufacturer. 

C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards 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 NEMA PB 1. 

F. Comply with NFPA 70. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install temporary 
electric heating (250 W per panelboard) to prevent condensation. 
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B. Handle and prepare panelboards for installation according to NECA 407 and NEMA PB 1. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet 
work in spaces is complete and dry, work above panelboards is complete, and temporary 
HVAC system is operating and maintaining ambient temperature and humidity conditions 
at occupancy levels during the remainder of the construction period. 

2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated: 

a. Ambient Temperature:  Not exceeding minus 22 deg F (minus 30 deg C) 23 deg F 
(minus 5 deg C) to plus 104 deg F (plus 40 deg C). 

b. Altitude:  Not exceeding 6600 feet. 

B. Service Conditions:  NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet. 

C. 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 requirements indicated: 

1. Notify Architect and Construction Manager Owner no fewer than two (2) days in advance 
of proposed interruption of electric service. 

2. Do not proceed with interruption of electric service without Architect's and Construction 
Manager's written permission. 

3. Comply with NFPA 70E. 

1.9 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  
Maintain required workspace clearances and required clearances for equipment access doors 
and panels. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-
bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in 
Division 03. 

1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace transient voltage suppression devices that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period:  Five (5) years from date of Substantial Completion. 
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1.11 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Keys:  Two (2) spares for each type of panelboard cabinet lock. 
2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) Types:  

Two (2) spares for each panelboard. 
3. Fuses for Fused Switches:  Equal to ten percent (10%) of quantity installed for each size 

and type, but no fewer than three (3) of each size and type. 
4. Fuses for Fused Power-Circuit Devices:  Equal to ten percent (10%) of quantity installed 

for each size and type, but no fewer than three (3) of each size and type. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Section 260548 "Vibration and Seismic Controls for Electrical Systems." 

B. Enclosures: Flush- and surface-mounted cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations:  NEMA 250 
b. Outdoor Locations:  NEMA 250, Type 3R. 
c. Kitchen and Wash-Down Areas:  NEMA 250, Type 4X. 
d. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

NEMA 250, Type 5 or Type 12. 

2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match 
box dimensions; for flush-mounted fronts, overlap box. 

3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged 
trim cover. 

4. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front with 
flanges for attachment to panelboard, wall, and ceiling or floor. 

5. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; integral 
with enclosure body.  Arrange to isolate individual panel sections. 

6. Finishes: 

a. Panels and Trim:  Steel and galvanized steel, factory finished immediately after 
cleaning and pretreating with manufacturer's standard two-coat, baked-on finish 
consisting of prime coat and thermosetting topcoat. 

b. Back Boxes:  Same finish as panels and trim. 
c. Fungus Proofing:  Permanent fungicidal treatment for overcurrent protective 

devices and other components. 

7. Directory Card:  Inside panelboard door, mounted in metal frame with transparent 
protective cover. 

C. Incoming Mains Location: Top and bottom. 

D. Phase, Neutral, and Ground Buses: 
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1. Material:  Hard-drawn copper, ninety-eight percent (98%) conductivity. 
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding 

conductors; bonded to box. 
3. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated 

from box. 
4. Extra-Capacity Neutral Bus:  Neutral bus rated two hundred percent (200%) of phase bus 

and UL listed as suitable for nonlinear loads. 
5. Split Bus:  Vertical buses divided into individual vertical sections. 

E. Conductor Connectors:  Suitable for use with conductor material and sizes. 

1. Material:  Hard-drawn copper, ninety-eight percent (98%) conductivity. 
2. Main and Neutral Lugs:  Compression type. 
3. Ground Lugs and Bus-Configured Terminators:  Compression type. 
4. Feed-Through Lugs:  Compression type, suitable for use with conductor material.  Locate 

at opposite end of bus from incoming lugs or main device. 
5. Subfeed (Double) Lugs:  Compression type suitable for use with conductor material.  

Locate at same end of bus as incoming lugs or main device. 
6. Gutter-Tap Lugs:  Compression type suitable for use with conductor material.  Locate at 

same end of bus as incoming lugs or main device. 
7. Extra-Capacity Neutral Lugs:  Rated two hundred percent (200%) of phase lugs mounted 

on extra-capacity neutral bus. 

F. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards or load 
centers with one or more main service disconnecting and overcurrent protective devices. 

G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary 
appurtenances required for future installation of devices. 

H. Panelboard Short-Circuit Current Rating:  Rated for series-connected system with integral or 
remote upstream overcurrent protective devices and labeled by an NRTL.  Include size and type 
of allowable upstream and branch devices, listed and labeled for series-connected short-circuit 
rating by an NRTL. 

I. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit 
current available at terminals. 

2.2 LOAD CENTERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one (1) of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric 

B. Load Centers:  Comply with UL 67. 

C. Mains:  Circuit breaker and Lugs only. 

D. Branch Overcurrent Protective Devices:  Plug-in circuit breakers, replaceable without disturbing 
adjacent units. 

E. Conductor Connectors:  Mechanical type for main, neutral, and ground lugs and buses. 



  
PANELBOARDS 

 Ballantine Park Pool Improvements – Southbury 
 262416-6 

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one (1) of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric 

B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet 
available fault currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, 
and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip 
setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-
mounted, field-adjustable trip setting. 

3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings: 

a. Instantaneous trip. 
b. Long- and short-time pickup levels. 
c. Long- and short-time time adjustments. 
d. Ground-fault pickup level, time delay, and I2t response. 

4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through ratings 
less than NEMA FU 1, RK-5. 

5. GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault 
protection (6-mA trip). 

6. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault 
protection (30-mA trip). 

7. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Comply with UL 1699; 120/240-V, 
single-pole configuration. 

8. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:  Compression and Mechanical style, suitable for number, size, trip ratings, 

and conductor materials. 
c. Application Listing:  Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity 
discharge (HID) lighting circuits. 

d. Ground-Fault Protection:  Remote-mounted relay and trip unit with adjustable 
pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

e. Shunt Trip:  120 and/or 24 V trip coil energized from separate circuit, set to trip at 
seventy-five percent (75%) of rated voltage. 

f. Undervoltage Trip:  Set to operate at thirty-five to seventy-five percent (35-75%) of 
rated voltage with field-adjustable 0.1- to 0.6-second time delay. 

g. Auxiliary Contacts: One (1) SPDT switch with "a" and "b" contacts; "a" contacts 
mimic circuit-breaker contacts and "b" contacts operate in reverse of circuit-
breaker contacts. 

h. Alarm Switch:  Single-pole, normally open contact that actuates only when circuit 
breaker trips. 

i. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker operation; key 
shall be removable only when circuit breaker is in off position. 
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j. Zone-Selective Interlocking:  Integral with electronic trip unit; for interlocking 
ground-fault protection function with other upstream or downstream devices. 

k. Multipole units enclosed in a single housing or factory assembled to operate as a 
single unit. 

l. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle in 
on or off position. 

m. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position. 

C. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle. 

1. Fused Switch Features and Accessories:  Standard ampere ratings and number of poles. 
2. Auxiliary Contacts:  One (1) normally open and normally closed contact(s) that operate 

with switch handle operation. 

2.4 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective 
device test, inspection, maintenance, and operation. 

B. Portable Test Set:  For testing functions of solid-state trip devices without removing from 
panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and 
switchboard class relays. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle, and store panelboards according to NECA 407 and/or NEMA PB 1.1. 

B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or 
have been subjected to water saturation. 

C. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install panelboards and accessories according to NECA 407 and/or NEMA PB 1.1. 

B. Equipment Mounting: Install panelboards on concrete bases, 4-inch nominal thickness.  Comply 
with requirements for concrete base specified in Section 033000 "Cast-in-Place Concrete." 

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch centers around full perimeter of base. 

2. For panelboards, install epoxy-coated anchor bolts that extend through concrete base 
and anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to panelboards. 
5. Attach panelboard to the vertical finished or structural surface behind the panelboard. 
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C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from panelboards. 

D. Comply with mounting and anchoring requirements specified in Section 260548 "Vibration and 
Seismic Controls for Electrical Systems." 

E. Mount top of trim 90 inches above finished floor unless otherwise indicated. 

F. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed 
panelboards with fronts uniformly flush with wall finish and mating with back box. 

G. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 

H. Install filler plates in unused spaces. 

I. Stub four (4) 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or 
space designated to be ceiling space in the future. 

J. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing 
load balancing. 

K. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs complying with Section 260553 "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads after balancing panelboard loads; 
incorporate Owner's final room designations.  Obtain approval before installing.  Use a 
computer or typewriter to create directory; handwritten directories are not acceptable. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a 
nameplate complying with requirements for identification specified in Section 260553 
"Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. 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. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder, and control circuit. 

2. Test continuity of each circuit. 
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C. 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 sixty 
(60) days after Final Acceptance, perform an infrared scan of each panelboard.  
Remove front panels so joints and connections are accessible to portable scanner. 

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each panelboard eleven (11) months after date of Substantial Completion. 

c. Instruments and Equipment: 

1) Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values.  Provide calibration record 
for device. 

D. Panelboards will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results.  Include notation of deficiencies detected, 
remedial action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable component to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Load Balancing:  After Substantial Completion, but not more than sixty (60) days after Final 
Acceptance, measure load balancing and make circuit changes. 

1. Measure as directed during period of normal system loading. 
2. Perform load-balancing circuit changes outside normal occupancy/working schedule of 

the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax 
machines and on-line data processing, computing, transmitting, and receiving equipment. 

3. After circuit changes, recheck loads during normal load period.  Record all load readings 
before and after changes and submit test records. 

4. Tolerance:  Difference exceeding twenty percent (20%) between phase loads, within a 
panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this 
minimum requirement. 

3.6 PROTECTION 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's 
written instructions. 

END OF SECTION 262416 





  
 WIRING DEVICES 

 Ballantine Park Pool Improvements – Southbury 
 262726-1 

SECTION 262726 - WIRING DEVICES 

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 the following: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Digital timer light switches 

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 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  List of legends and description of materials and process used for pre-marking 
wall plates. 

C. Samples:  One (1) for each type of device and wall plate specified, in each color specified. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing 
label warnings and instruction manuals that include labeling conditions. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one (1) 
source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and 
associated wall plates from a single manufacturer and one (1) source. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 
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C. Comply with NFPA 70. 

1.6 COORDINATION 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 

1. Cord and Plug Sets:  Match equipment requirements. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper) 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell) 
3. Leviton Mfg. Company Inc. (Leviton) 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour) 

2.2 GFCI RECEPTACLES 

A. General Description: Straight blade, feed-through type. Comply with NEMA WD 1, NEMA WD 6, 
UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. Cooper; GF20 
b. Pass & Seymour; 2084 

C. Pilot Light Switches, 20 A: 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. Cooper; 2221PL for 120 V and 277 V 
b. Hubbell; HPL1221PL for 120 V and 277 V 
c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V 
d. Pass & Seymour; PS20AC1-PLR for 120 V 

2. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON." 

D. Key-Operated Switches, 120/277 V, 20 A: 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. Cooper; 2221L 
b. Hubbell; HBL1221L 
c. Leviton; 1221-2L 
d. Pass & Seymour; PS20AC1-L 

2. Description:  Single pole, with factory-supplied key in lieu of switch handle. 
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E. Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 20 A; for use 
with mechanically held lighting contactors. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. Cooper; 1995 
b. Hubbell; HBL1557 
c. Leviton; 1257 
d. Pass & Seymour; 1251 

F. Key-Operated, Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 
120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-supplied key in 
lieu of switch handle. 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. Cooper; 1995L 
b. Hubbell; HBL1557L 
c. Leviton; 1257L 
d. Pass & Seymour; 1251L 

2.3 WALL-BOX DIMMERS 

A. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on-off switches, with 
audible frequency and EMI/RFI suppression filters. 

B. Control:  Continuously adjustable slider; with single-pole or three-way switching.  Comply with 
UL 1472. 

C. Incandescent Lamp Dimmers:  120 V; control shall follow square-law dimming curve.  On-off 
switch positions shall bypass dimmer module. 

1. 600 W; dimmers shall require no derating when ganged with other devices.  Illuminated 
when "OFF."  

D. Fluorescent Lamp Dimmer Switches:  Modular; compatible with dimmer ballasts; trim 
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of consistent 
dimming with low end not greater than twenty percent (20%) of full brightness. 

2.4 OCCUPANCY SENSORS 

A. Wall-Switch Sensors: 

1. Products:  Subject to compliance with requirements, provide one (1) of the following: 

a. Cooper; 6111 for 120 V, 6117 for 277 V 
b. Hubbell; WS1277 
c. Leviton; ODS 10-ID 
d. Pass & Seymour; WS3000 
e. Watt Stopper (The); WS-200 

2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 
180-degree field of view, with a minimum coverage area of 900 sq. ft. 
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2.5 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Stainless, tamper resistant with trident pan head matching 
current building standard. 

2. Material for Finished Spaces:  Brushed stainless. 
3. Material for Unfinished Spaces:  Brushed stainless for flush box installations, raised 

galvanized for surface box installations. 
4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and listed and 

labeled for use in wet locations while in use. 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-
resistant, thermoplastic with lockable cover. 

2.6 FINISHES 

A. Color:  Wiring device catalog numbers in Section Text do not designate device color. 

1. Wiring Devices Connected to Normal Power System:  Ivory and/or as selected by 
Architect and Owner from manufacturer’s entire range, unless otherwise indicated or 
required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System:  Red. 
3. TVSS Devices:  Blue. 
4. Isolated-Ground Receptacles: Orange and/or as specified above, with orange triangle on 

face. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 
noted. 

B. Coordination with Other Trades: 

1. Take steps to ensure that devices and their boxes are protected.  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 the 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 just 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. 
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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 all devices that have been in temporary use during construction or that show 
signs that they 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 6 inches in length. 
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 

conductor tightly clockwise, 2/3 to ¾ of the way around terminal screw. 
6. Use a torque screwdriver when a torque is recommended or required by the 

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. 
10. Install GFCI devices in all wet locations. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the right. 

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 top.  Group adjacent switches under single, multi-
gang wall plates. 

H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings. 

3.2 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

1. Receptacles and Switches:  Identify panelboard and circuit number from which served.  
Use self-adhesive labels with black lettering on white field mounted on face of plate, and 
durable wire markers or tags inside outlet boxes. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

1. Test Instruments:  Use instruments that comply with UL 1436. 
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2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout 
or illuminated LED 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 six percent (6%) or higher is not 

acceptable. 
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. The 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 replace 
with new ones, and retest as specified above. 

C. Test straight blade convenience outlets in patient-care areas and hospital-grade convenience 
outlets for the retention force of the grounding blade according to NFPA 99.  Retention force 
shall be not less than 4 oz. 

END OF SECTION 262726 



  
 ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

 Ballantine Park Pool Improvements – Southbury 
 262816-1 

SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

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. Non-fusible switches. 

1.3 DEFINITIONS 

A. NC:  Normally closed. 

B. NO:  Normally open. 

C. SPDT:  Single pole, double throw. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Enclosed switches and circuit breakers shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

1.5 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, accessories, and finishes. 

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. Submit on translucent log-log graph paper. 

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. 
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C. Qualification Data:  For qualified testing agency. 

D. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, accessories, and 
components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

E. 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. 

F. Manufacturer's field service report. 

G. 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.  Submit on translucent log-log graph paper. 

1.6 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. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions unless otherwise indicated: 
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1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not 
exceeding 104 deg F (40 deg C). 

2. Altitude:  Not exceeding 6600 feet. 

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 requirements indicated: 

1. Notify Architect and Construction Manager no fewer than seven (7) 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 Architect and Construction 

Manager written permission. 
4. Comply with NFPA 70E. 

1.8 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 NON-FUSIBLE SWITCHES 

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. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric 

B. Type HD, Heavy Duty, Single Throw, 600-V ac and 240-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three (3) padlocks, 
and interlocked with cover in closed position. 

C. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac and 240-V ac, 200 A and Smaller:  
UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three (3) 
padlocks, and interlocked with cover in closed position. 

D. Type HD, Heavy Duty, Double Throw, 600-V ac and 240-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three (3) padlocks, 
and interlocked with cover in closed position. 

E. 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. 
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4. Auxiliary Contact Kit:  Two (2) 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 and/or Compression type, suitable for number, size, and conductor 

material. 

2.2 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 3R. 
3. Kitchen and/or Wash-Down Areas:  NEMA 250, Type 4X. 
4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4. 
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Non-corrosive Liquids:  

NEMA 250, Type 12. 
6. Hazardous Areas Indicated on Drawings:  NEMA 250, Type 9. 

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 "Vibration and 
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. Perform tests and inspections. 
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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. 

B. 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. 

C. 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 sixty 
(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 portable scanner. 

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each enclosed switch and circuit breaker eleven (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. 

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections. 

E. 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 remedial action. 

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. 

END OF SECTION 262816 
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SECTION 262913 - ENCLOSED CONTROLLERS 

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 enclosed controllers rated 600 V and less: 

1. Full-voltage manual. 
2. Full-voltage magnetic. 
3. Reduced-voltage magnetic. 
4. Reduced-voltage solid state. 
5. Multi-speed. 

1.3 DEFINITIONS 

A. CPT:  Control power transformer. 

B. MCCB:  Molded-case circuit breaker. 

C. MCP:  Motor circuit protector. 

D. N.C.:  Normally closed. 

E. N.O.:  Normally open. 

F. OCPD:  Overcurrent protective device. 

G. SCR:  Silicon-controlled rectifier. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Enclosed controllers shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

1.5 SUBMITTALS 

A. Product Data:  For each type of enclosed controller.  Include manufacturer's technical data on 
features, performance, electrical characteristics, ratings, and enclosure types and finishes. 

B. Shop Drawings:  For each enclosed controller.  Include dimensioned plans, elevations, sections, 
details, and required clearances and service spaces around controller enclosures. 

1. Show tabulations of the following: 
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a. Each installed unit's type and details. 
b. Factory-installed devices. 
c. Nameplate legends. 
d. Short-circuit current rating of integrated unit. 
e. Listed and labeled for integrated short-circuit current (withstand) rating of OCPDs 

in combination controllers by an NRTL acceptable to authorities having jurisdiction. 
f. Features, characteristics, ratings, and factory settings of individual OCPDs in 

combination controllers. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

C. Qualification Data:  For qualified testing agency. 

D. Seismic Qualification Certificates:  For enclosed controllers, accessories, and components, from 
manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

E. Field quality-control reports. 

F. Operation and Maintenance Data:  For enclosed controllers to include in emergency, operation, 
and maintenance manuals.  In addition to items specified in Section 017823 "Operation and 
Maintenance Data," include the following: 

1. Routine maintenance requirements for enclosed controllers and installed components. 
2. Manufacturer's written instructions for testing and adjusting circuit breaker and MCP trip 

settings. 
3. Manufacturer's written instructions for setting field-adjustable overload relays. 
4. Manufacturer's written instructions for testing, adjusting, and reprogramming reduced-

voltage solid-state controllers. 

G. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed, and 
arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents. 

H. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after motors have 
been installed, and arrange to demonstrate that switch settings for motor running overload 
protection suit actual motors to be protected. 

1.6 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. 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. 

C. Comply with NFPA 70. 
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D. IEEE Compliance:  Fabricate and test enclosed controllers according to IEEE 344 to withstand 
seismic forces defined in Section 260548 "Vibration and Seismic Controls for Electrical 
Systems." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent 
condensation.  Protect enclosed controllers from exposure to dirt, fumes, water, corrosive 
substances, and physical damage. 

B. If stored in areas subject to weather, cover enclosed controllers to protect them from weather, 
dirt, dust, corrosive substances, and physical damage.  Remove loose packing and flammable 
materials from inside controllers; connect factory-installed space heaters to temporary electrical 
service. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not 
exceeding 104 deg F (40 deg C). 

2. Altitude:  Not exceeding 6600 feet. 

B. Interruption of Existing Electrical Systems:  Do not interrupt electrical systems in facilities 
occupied by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary electrical service according to requirements indicated: 

1. Notify Architect and Construction Manager no fewer than two (2) days in advance of 
proposed interruption of electrical systems. 

2. Indicate method of providing temporary utilities. 
3. Do not proceed with interruption of electrical systems without Architect's and Construction 

Manager's written permission. 
4. Comply with NFPA 70E. 

1.9 COORDINATION 

A. Coordinate layout and installation of enclosed controllers with other construction including 
conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances 
and required clearances for equipment access doors and panels. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-
bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in 
Division 03. 

C. Coordinate installation of roof curbs, equipment supports, and roof penetrations. 

1.10 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fuses for Fused Switches:  Equal to ten percent (10%) of quantity installed for each size 
and type, but no fewer than three (3) of each size and type. 
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2. Control Power Fuses:  Equal to ten percent (10%) of quantity installed for each size and 
type, but no fewer than two (2) of each size and type. 

3. Indicating Lights:  Two (2) of each type and color installed. 
4. Auxiliary Contacts: Furnish one (1) spare for each size and type of magnetic controller 

installed. 
5. Power Contacts: Furnish three (3) spares for each size and type of magnetic contactor 

installed. 

PART 2 - PRODUCTS 

2.1 FULL-VOLTAGE CONTROLLERS 

A. General Requirements for Full-Voltage Controllers: Comply with NEMA ICS 2, general purpose, 
Class A. 

B. Motor-Starting Switches:  "Quick-make, quick-break" toggle or push-button action; marked to 
show whether unit is off or on. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawing or comparable product by one (1) of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
c. Rockwell Automation, Inc.; Allen-Bradley brand 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric 

2. Configuration:  Non-reversing and/or two-speed. 
3. Surface mounting. 
4. Green pilot light. 
5. Additional Nameplates:  FORWARD and REVERSE for reversing switches and/or HIGH 

and LOW for two-speed switches. 

C. Fractional Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or push-button 
action; marked to show whether unit is off, on, or tripped. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one (1) of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
c. Rockwell Automation, Inc.; Allen-Bradley brand 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric 

2. Configuration:  Non-reversing and/or two-speed. 
3. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10 tripping 

characteristics; heaters matched to nameplate full-load current of actual protected motor; 
external reset push button melting alloy type. 

4. Surface mounting. 
5. Green pilot light. 
6. Additional Nameplates:  HIGH and LOW for two-speed controllers. 
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D. Integral Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or push-button 
action; marked to show whether unit is off, on, or tripped. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one (1) of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
c. Rockwell Automation, Inc.; Allen-Bradley brand 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric 

2. Configuration:  Non-reversing and/or two-speed. 
3. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10 tripping 

characteristics; heaters and sensors in each phase, matched to nameplate full-load 
current of actual protected motor and having appropriate adjustment for duty cycle; 
external reset push button melting alloy type. 

4. Surface mounting. 
5. Green pilot light. 
6. Additional Nameplates:  FORWARD and REVERSE for reversing switches and/or HIGH 

and LOW for two-speed switches. 
7. N.C. auxiliary contact. 

E. Magnetic Controllers:  Full voltage, across the line, electrically held. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one (1) of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
c. Rockwell Automation, Inc.; Allen-Bradley brand 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric 

2. Configuration:  Non-reversing. 
3. Contactor Coils:  Pressure-encapsulated type with coil transient suppressors. 

a. Operating Voltage:  Depending on contactor NEMA size and line-voltage rating, 
manufacturer's standard matching control power or line voltage. 

4. Power Contacts:  Totally enclosed, double-break, silver-cadmium oxide; assembled to 
allow inspection and replacement without disturbing line or load wiring. 

5. Control Circuits:  24 and/or 120-V ac; obtained from integral CPT, with primary and 
secondary fuses with control power source of sufficient capacity to operate integral 
devices and remotely located pilot, indicating, and control devices. 

a. CPT Spare Capacity:  100 VA. 

6. Melting Alloy Overload Relays: 

a. Inverse-time-current characteristic. 
b. Class 10 tripping characteristic. 
c. Heaters in each phase matched to nameplate full-load current of actual protected 

motor and with appropriate adjustment for duty cycle. 
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7. Bimetallic Overload Relays: 

a. Inverse-time-current characteristic. 
b. Class 10 tripping characteristic. 
c. Heaters in each phase matched to nameplate full-load current of actual protected 

motor and with appropriate adjustment for duty cycle. 
d. Ambient compensated. 
e. Automatic resetting. 

8. Solid-State Overload Relay: 

a. Switch or dial selectable for motor running overload protection. 
b. Sensors in each phase. 
c. Class 10/20 selectable tripping characteristic selected to protect motor against 

voltage and current unbalance and single phasing. 
d. Class II ground-fault protection, with start and run delays to prevent nuisance trip 

on starting. 
e. Analog communication module. 

9. N.O., isolated overload alarm contact. 
10. External overload reset push button. 

F. Combination Magnetic Controller:  Factory-assembled combination of magnetic controller, 
OCPD, and disconnecting means. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one (1) of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
c. Rockwell Automation, Inc.; Allen-Bradley brand 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric 

2. Fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt pads to 
accommodate Class J fuses. 

b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades open. 

3. Non-fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, non-fusible switch. 
b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 

position. 
c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades open. 

4. MCP Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with 
available fault currents, instantaneous-only circuit breaker with front-mounted, 
field-adjustable, short-circuit trip coordinated with motor locked-rotor amperes. 
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b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

c. Auxiliary contacts "a" and "b" arranged to activate with MCP handle. 
d. N.O. alarm contact that operates only when MCP has tripped. 
e. Current-limiting module to increase controller short-circuit current (withstand) rating 

to 100 kA. 

5. MCCB Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with 
available fault currents; thermal-magnetic MCCB, with inverse time-current 
element for low-level overloads and instantaneous magnetic trip element for short 
circuits. 

b. Front-mounted, adjustable magnetic trip setting for circuit-breaker frame sizes 
250 A and larger. 

c. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

d. Auxiliary contacts "a" and "b" arranged to activate with MCCB handle. 
e. N.O. alarm contact that operates only when MCCB has tripped. 

2.2 REDUCED-VOLTAGE MAGNETIC CONTROLLERS 

A. General Requirements for Reduced-Voltage Magnetic Controllers:  Comply with NEMA ICS 2, 
general purpose, Class A; closed-transition; adjustable time delay on transition. 

B. Reduced-Voltage Magnetic Controllers:  Reduced voltage, electrically held. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one (1) of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
c. Rockwell Automation, Inc.; Allen-Bradley brand 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric 

2. Configuration: 

a. Wye-Delta Controller: Four (4) contactors, with a three-phase starting 
resistor/reactor bank. 

b. Part-Winding Controller:  Separate START and RUN contactors, field-selectable 
for ½- or 2/3-winding start mode, with either six- or nine-lead motors; with separate 
overload relays for starting and running sequences. 

c. Autotransformer Reduced-Voltage Controller:  Medium-duty service, with integral 
overtemperature protection; taps for starting at fifty, sixty-five, and eighty percent 
(50, 65, and 80%) of line voltage; two (2) START and one (1) RUN contactors. 

3. Contactor Coils:  Pressure-encapsulated type with coil transient suppressor. 

a. Operating Voltage:  Depending on contactor NEMA size and line-voltage rating, 
manufacturer's standard matching control power or line voltage. 

4. Power Contacts:  Totally enclosed, double-break, silver-cadmium oxide; assembled to 
allow inspection and replacement without disturbing line or load wiring. 



  
 ENCLOSED CONTROLLERS 

 Ballantine Park Pool Improvements – Southbury 
 262913-8 

5. Control Circuits:  24 and/or 120-V ac; obtained from integral CPT, with primary and 
secondary fuses and control power source of sufficient capacity to operate integral 
devices and remotely located pilot, indicating, and control devices. 

a. CPT Spare Capacity: 100 VA. 

6. Melting Alloy Overload Relays: 

a. Inverse-time-current characteristic. 
b. Class 10 tripping characteristic. 
c. Heaters in each phase matched to nameplate full-load current of actual protected 

motor and with appropriate adjustment for duty cycle. 

7. Bimetallic Overload Relays: 

a. Inverse-time-current characteristic. 
b. Class 10 tripping characteristic. 
c. Heaters in each phase matched to nameplate full-load current of actual protected 

motor and with appropriate adjustment for duty cycle. 
d. Ambient compensated. 
e. Automatic resetting. 

8. Solid-State Overload Relay: 

a. Switch or dial selectable for motor running overload protection. 
b. Sensors in each phase. 
c. Class 10/20 selectable tripping characteristic selected to protect motor against 

voltage and current unbalance and single phasing. 
d. Class II ground-fault protection, with start and run delays to prevent nuisance trip 

on starting. 
e. Analog communication module. 

9. N.O., isolated overload alarm contact. 
10. External overload reset push button. 

C. Combination Reduced-Voltage Magnetic Controller:  Factory-assembled combination of 
reduced-voltage magnetic controller, OCPD, and disconnecting means. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one (1) of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
c. Rockwell Automation, Inc.; Allen-Bradley brand 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric 

2. Fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt pads to 
accommodate Class J fuses. 

b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades open. 
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3. Non-fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, non-fusible switch. 
b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 

position. 
c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades open. 

4. MCP Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with 
available fault currents, instantaneous-only circuit breaker with front-mounted, 
field-adjustable, short-circuit trip coordinated with motor locked-rotor amperes. 

b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

c. Auxiliary contacts "a" and "b" arranged to activate with MCP handle. 
d. N.O. alarm contact that operates only when MCP has tripped. 
e. Current-limiting module to increase controller short-circuit current (withstand) rating 

to 100 kA. 

5. MCCB Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with 
available fault currents; thermal-magnetic MCCB, with inverse time-current 
element for low-level overloads and instantaneous magnetic trip element for short 
circuits. 

b. Front-mounted, adjustable magnetic trip setting for circuit-breaker frame sizes 
250 A and larger. 

c. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

d. Auxiliary contacts "a" and "b" arranged to activate with MCCB handle. 
e. N.O. alarm contact that operates only when MCCB has tripped. 

2.3 REDUCED-VOLTAGE SOLID-STATE CONTROLLERS 

A. General Requirements for Reduced-Voltage Solid-State Controllers:  Comply with UL 508. 

B. Reduced-Voltage Solid-State Controllers: An integrated unit with power SCRs, heat sink, 
microprocessor logic board, door-mounted digital display and keypad, bypass contactor, and 
overload relay; suitable for use with NEMA MG 1, Design B, polyphase, medium induction 
motors. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one (1) of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
c. Rockwell Automation, Inc.; Allen-Bradley brand 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric 

2. Configuration:  Severe duty nonreversible. 
3. Starting Mode:  Voltage ramping and Torque control with voltage boost; field selectable. 
4. Stopping Mode:  Coast to stop; field selectable. 



  
 ENCLOSED CONTROLLERS 

 Ballantine Park Pool Improvements – Southbury 
 262913-10 

5. Shorting (Bypass) Contactor:  Operates automatically when full voltage is applied to 
motor, and bypasses the SCRs.  Solid-state controller protective features shall remain 
active when the shorting contactor is in the bypass mode. 

6. Shorting and Input Isolation Contactor Coils:  Pressure-encapsulated type; 
manufacturer's standard operating voltage, matching control power or line voltage, 
depending on contactor size and line-voltage rating. Provide coil transient suppressors. 

7. Logic Board:  Identical for all ampere ratings and voltage classes, with environmental 
protective coating. 

8. Control Circuits:  24 and/or 120-V ac; obtained from integral CPT, with primary and 
secondary fuses, with control power source of sufficient capacity to operate integral 
devices and remotely located pilot, indicating, and control devices. 

a. CPT Spare Capacity:  100 VA. 

9. Adjustable acceleration-rate control using voltage or current ramp, and adjustable starting 
torque control with up to four hundred percent (400%) current limitation for 20 seconds. 

10. SCR bridge shall consist of at least two (2) SCRs per phase, providing stable and smooth 
acceleration with external feedback from the motor or driven equipment. 

11. Keypad, front accessible; for programming the controller parameters, functions, and 
features; shall be manufacturer's standard and include not less than the following 
functions: 

a. Adjusting motor full-load amperes, as a percentage of the controller's rating. 
b. Adjusting current limitation on starting, as a percentage of the motor full-load 

current rating. 
c. Adjusting linear acceleration and deceleration ramps, in seconds. 
d. Initial torque, as a percentage of the nominal motor torque. 
e. Adjusting torque limit, as a percentage of the nominal motor torque. 
f. Adjusting maximum start time, in seconds. 
g. Adjusting voltage boost, as a percentage of the nominal supply voltage. 
h. Selecting stopping mode, and adjusting parameters. 
i. Selecting motor thermal overload protection class between 5 and 30. 
j. Activating and de-activating protection modes. 
k. Selecting or activating communication modes. 

12. Digital display, front accessible; for showing motor, controller, and fault status; shall be 
manufacturer's standard and include not less than the following: 

a. Controller Condition:  Ready, starting, running, stopping. 
b. Motor Condition:  Amperes, voltage, power factor, power, and thermal state. 
c. Fault Conditions:  Controller thermal fault, motor overload alarm and trip, motor 

underload, overcurrent, shorted SCRs, line or phase loss, phase reversal, and line 
frequency over or under normal. 

13. Controller Diagnostics and Protection: 

a. Microprocessor-based thermal protection system for monitoring SCR and motor 
thermal characteristics, and providing controller overtemperature and motor-
overload alarm and trip; settings selectable via the keypad. 

b. Protection from line-side reverse phasing; line-side and motor-side phase loss; 
motor jam, stall, and underload conditions; and line frequency over or under 
normal. 

c. Input isolation contactor that opens when the controller diagnostics detect a faulted 
solid-state component or when the motor is stopped. 

d. Shunt trip that opens the disconnecting means when the controller diagnostics 
detect a faulted solid-state component. 
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14. Remote Output Features: 

a. All outputs prewired to terminal blocks. 
b. Form C status contacts that change state when controller is running. 
c. Form C alarm contacts that change state when a fault condition occurs. 

15. Optional Features: 

a. Analog output for field-selectable assignment of motor operating characteristics; 0 
to 10-V dc. 

b. Additional field-assignable Form C contacts, as indicated, for alarm outputs. 
c. Surge suppressors in solid-state power circuits providing three-phase protection 

against damage from supply voltage surges ten percent (10%) or more above 
nominal line voltage. 

d. Full-voltage bypass contactor operating automatically.  Power contacts shall be 
totally enclosed, double break, and silver-cadmium oxide; and assembled to allow 
inspection and replacement without disturbing line or load wiring. 

e. Melting Alloy Overload Relays: 

1) Inverse-time-current characteristic. 
2) Class 10 tripping characteristic. 
3) Heaters in each phase matched to nameplate full-load current of actual 

protected motor and with appropriate adjustment for duty cycle. 

f. Bimetallic Overload Relays: 

1) Inverse-time-current characteristic. 
2) Class 10 tripping characteristic. 
3) Heaters in each phase matched to nameplate full-load current of actual 

protected motor and with appropriate adjustment for duty cycle. 
4) Ambient compensated. 
5) Automatic resetting. 

g. Solid-State Overload Relay: 

1) Switch or dial selectable for motor running overload protection. 
2) Sensors in each phase. 
3) Class 10/20 selectable tripping characteristic selected to protect motor 

against voltage and current unbalance and single phasing. 
4) Class II ground-fault protection, with start and run delays to prevent 

nuisance trip on starting. 
5) Analog communication module. 

h. N.O., isolated overload alarm contact. 
i. External overload reset push button. 

C. Combination Reduced-Voltage Solid-State Controller:  Factory-assembled combination of 
reduced-voltage solid-state controller, OCPD, and disconnecting means. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one (1) of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
c. Rockwell Automation, Inc.; Allen-Bradley brand 
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d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric 

2. Fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt pads to 
accommodate Class J fuses. 

b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades open. 

3. MCP Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with 
available fault currents, instantaneous-only circuit breaker with front-mounted, 
field-adjustable, short-circuit trip coordinated with motor locked-rotor amperes. 

b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

c. Auxiliary contacts "a" and "b" arranged to activate with MCP handle. 
d. N.O. alarm contact that operates only when MCP has tripped. 
e. Current-limiting module to increase controller short-circuit current (withstand) rating 

to 100 kA. 

4. MCCB Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with 
available fault currents; thermal-magnetic MCCB, with inverse time-current 
element for low-level overloads and instantaneous magnetic trip element for short 
circuits. 

b. Front-mounted, adjustable magnetic trip setting for circuit-breaker frame sizes 
250 A and larger. 

c. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

d. Auxiliary contacts "a" and "b" arranged to activate with MCCB handle. 
e. N.O. alarm contact that operates only when MCCB has tripped. 

5. Molded-Case Switch Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with in-line fuse block for Class J or L 
power fuses (depending on ampere rating), providing an interrupting capacity to 
comply with available fault currents; MCCB with fixed, high-set instantaneous trip 
only. 

b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

c. Auxiliary contacts "a" and "b" arranged to activate with molded-case switch handle. 
d. N.O. alarm contact that operates only when molded-case switch has tripped. 

2.4 MULTI-SPEED MAGNETIC CONTROLLERS 

A. General Requirements for Multispeed Magnetic Controllers:  Comply with NEMA ICS 2, general 
purpose, Class A. 

B. Multi-speed Magnetic Controllers:  Two-speed, full voltage, across the line, electrically held. 
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1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one (1) of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
c. Rockwell Automation, Inc.; Allen-Bradley brand 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric 

2. Configuration:  Non-reversing. 
3. Contactor Coils:  Pressure-encapsulated type with coil transient suppressors. 

a. Operating Voltage:  Depending on contactor NEMA size and line-voltage rating, 
manufacturer's standard matching control power or line voltage. 

4. Power Contacts:  Totally enclosed, double break, silver-cadmium oxide; assembled to 
allow inspection and replacement without disturbing line or load wiring. 

5. Control Circuits:  24 and/or 120-V ac; obtained from integral CPT, with primary and 
secondary fuses control power source of sufficient capacity to operate integral devices 
and remotely located pilot, indicating, and control devices. 

a. CPT Spare Capacity:  100 VA. 

6. Compelling relays shall ensure that motor will start only at low speed. 
7. Accelerating timer relays shall ensure properly timed acceleration through speeds lower 

than that selected. 
8. Decelerating timer relays shall ensure automatically timed deceleration through each 

speed. 
9. Anti-plugging timer relays shall ensure a time delay when transferring from FORWARD to 

REVERSE and back. 
10. Melting Alloy Overload Relays: 

a. Inverse-time-current characteristic. 
b. Class 10 tripping characteristic. 
c. Heaters in each phase matched to nameplate full-load current of actual protected 

motor and with appropriate adjustment for duty cycle. 

11. Bimetallic Overload Relays: 

a. Inverse-time-current characteristic. 
b. Class 10 tripping characteristic. 
c. Heaters in each phase matched to nameplate full-load current of actual protected 

motor and with appropriate adjustment for duty cycle. 
d. Ambient compensated. 
e. Automatic resetting. 

12. Solid-State Overload Relay: 

a. Switch or dial selectable for motor running overload protection. 
b. Sensors in each phase. 
c. Class 10/20 selectable tripping characteristic selected to protect motor against 

voltage and current unbalance and single phasing. 
d. Class II ground-fault protection, with start and run delays to prevent nuisance trip 

on starting. 
e. Analog communication module. 
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13. N.O., isolated overload alarm contact. 
14. External overload reset push button. 

C. Combination Multi-speed Magnetic Controller:  Factory-assembled combination of reduced-
voltage magnetic controller, OCPD, and disconnecting means. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one (1) of the following: 

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
b. General Electric Company; GE Consumer & Industrial - Electrical Distribution 
c. Rockwell Automation, Inc.; Allen-Bradley brand 
d. Siemens Energy & Automation, Inc. 
e. Square D; a brand of Schneider Electric 

2. Fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt pads to 
accommodate Class J and Class R fuses. 

b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades open. 

3. Non-fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, non-fusible switch. 
b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 

position. 
c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades open. 

4. MCP Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with 
available fault currents, instantaneous-only circuit breaker with front-mounted, 
field-adjustable, short-circuit trip coordinated with motor locked-rotor amperes. 

b. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

c. Auxiliary contacts "a" and "b" arranged to activate with MCP handle. 
d. N.O. alarm contact that operates only when MCP has tripped. 
e. Current-limiting module to increase controller short-circuit current (withstand) rating 

to 100 kA. 

5. MCCB Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with 
available fault currents; thermal-magnetic MCCB, with inverse time-current 
element for low-level overloads and instantaneous magnetic trip element for short 
circuits. 

b. Front-mounted, adjustable magnetic trip setting for circuit-breaker frame sizes 
250 A and larger. 

c. Lockable Handle: Accepts three (3) padlocks and interlocks with cover in closed 
position. 

d. Auxiliary contacts "a" and "b" arranged to activate with MCCB handle. 
e. N.O. alarm contact that operates only when MCCB has tripped. 



  
 ENCLOSED CONTROLLERS 

 Ballantine Park Pool Improvements – Southbury 
 262913-15 

2.5 ENCLOSURES 

A. Enclosed Controllers: NEMA ICS 6, to comply with environmental conditions at installed 
location. 

1. Dry and Clean Indoor Locations:  Type 1. 
2. Outdoor Locations:  Type 3R. 
3. Kitchen and/or Wash-Down Areas:  Type 4X, stainless-steel. 
4. Other Wet or Damp Indoor Locations:  Type 4. 
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

Type 12. 
6. Hazardous Areas Indicated on Drawings:  Type 9. 

2.6 ACCESSORIES 

A. General Requirements for Control Circuit and Pilot Devices:  NEMA ICS 5; factory installed in 
controller enclosure cover unless otherwise indicated. 

1. Push Buttons, Pilot Lights, and Selector Switches:  Heavy, oil light type. 

a. Push Buttons:  Recessed types; maintained as indicated. 
b. Pilot Lights:  LED types; colors as indicated push to test. 
c. Selector Switches:  Rotary type. 

2. Elapsed Time Meters:  Heavy duty with digital readout in hours; non-resettable. 
3. Meters: Panel type, 2½-inch minimum size with 90- or 120-degree scale and plus or 

minus two percent (+/-2%) accuracy.  Where indicated, provide selector switches with an 
off position. 

B. N.O. auxiliary contact(s). 

C. Control Relays:  Auxiliary and adjustable solid-state time-delay relays. 

D. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Solid-state 
sensing circuit with isolated output contacts for hard-wired connections.  Provide adjustable 
undervoltage, overvoltage, and time-delay settings. 

E. Breather and drain assemblies, to maintain interior pressure and release condensation in 
Type 4 and/or Type 4X enclosures installed outdoors or in unconditioned interior spaces subject 
to humidity and temperature swings. 

F. Space heaters, with N.C. auxiliary contacts, to mitigate condensation in Type 3R enclosures 
installed outdoors or in unconditioned interior spaces subject to humidity and temperature 
swings. 

G. Sun shields installed on fronts, sides, and tops of enclosures installed outdoors and subject to 
direct and extended sun exposure. 

H. Cover gaskets for Type 1 enclosures. 

I. Terminals for connecting power factor correction capacitors to the load side of overload relays. 

J. Spare control wiring terminal blocks, quantity as indicated; wired. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and surfaces to receive enclosed controllers, with Installer present, for 
compliance with requirements and other conditions affecting performance of the Work. 

B. Examine enclosed controllers before installation.  Reject enclosed controllers that are wet, 
moisture damaged, or mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Wall-Mounted Controllers:  Install enclosed controllers on walls with tops at uniform height 
unless otherwise indicated, and by bolting units to wall or mounting on lightweight structural-
steel channels bolted to wall.  For controllers not at walls, provide freestanding racks complying 
with Section 260529 "Hangers and Supports for Electrical Systems." 

B. Floor-Mounted Controllers:  Install enclosed controllers on 4-inch nominal-thickness concrete 
base.  Comply with requirements for concrete base specified in Section 033000 "Cast-in-Place 
Concrete." 

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 
install dowel rods on 18-inch centers around the full perimeter of concrete base. 

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base and anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to supported equipment. 

C. Seismic Bracing:  Comply with requirements specified in Section 260548 "Vibration and Seismic 
Controls for Electrical Systems." 

D. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

E. Install fuses in each fusible-switch enclosed controller. 

F. Install fuses in control circuits if not factory installed. 

G. Install heaters in thermal overload relays.  Select heaters based on actual nameplate full-load 
amperes after motors have been installed. 

H. Install, connect, and fuse thermal-protector monitoring relays furnished with motor-driven 
equipment. 

I. Install power factor correction capacitors.  Connect to the load side of overload relays.  If 
connected to the load side of overload relays, adjust overload heater sizes to accommodate the 
reduced motor full-load currents. 

J. Comply with NECA 1. 
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3.3 IDENTIFICATION 

A. Identify enclosed controllers, components, and control wiring.  Comply with requirements for 
identification specified 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 nameplate. 
3. Label each enclosure-mounted control and pilot device. 

3.4 CONTROL WIRING INSTALLATION 

A. Install wiring between enclosed controllers and remote devices and facility's central control 
system.   

B. support wiring in enclosures. 

C. Connect selector switches and other automatic-control selection devices where applicable. 

1. Connect selector switches to bypass only those manual- and automatic-control devices 
that have no safety functions when switch is in manual-control position. 

2. Connect selector switches with enclosed-controller circuit in both manual and automatic 
positions for safety-type control devices such as low- and high-pressure cutouts, high-
temperature cutouts, and motor overload protectors. 

3.5 FIELD QUALITY CONTROL 

A. 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. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed controller, component, connecting supply, 
feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Inspect controllers, wiring, components, connections, and equipment installation.  Test 
and adjust controllers, components, and equipment. 

2. Test insulation resistance for each enclosed-controller element, component, connecting 
motor supply, feeder, and control circuits. 

3. Test continuity of each circuit. 
4. Verify that voltages at controller locations are within plus or minus ten percent (+/-10%) of 

motor nameplate rated voltages.  If outside this range for any motor, notify Architect and 
Construction Manager before starting the motor(s). 

5. Test each motor for proper phase rotation. 
6. Perform each electrical test and visual and mechanical inspection stated in 

NETA Acceptance Testing Specification.  Certify compliance with test parameters. 
7. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 
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8. Perform the following infrared (thermographic) scan tests and inspections and prepare 
reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than sixty 
(60) days after Final Acceptance, perform an infrared scan of each multi-pole 
enclosed controller.  Remove front panels so joints and connections are accessible 
to portable scanner. 

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each 
multi-pole enclosed controller eleven (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. 

9. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 
malfunctioning controls and equipment. 

D. Enclosed controllers will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports including a certified report that identifies enclosed 
controllers and that describes scanning results.  Include notation of deficiencies detected, 
remedial action taken, and observations after remedial action. 

3.6 ADJUSTING 

A. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay 
pickup and trip ranges. 

B. Adjust overload-relay heaters or settings if power factor correction capacitors are connected to 
the load side of the overload relays. 

C. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable 
instantaneous trip elements.  Initially adjust to six (6) times the motor nameplate full-load 
ampere ratings and attempt to start motors several times, allowing for motor cooldown between 
starts.  If tripping occurs on motor inrush, adjust settings in increments until motors start without 
tripping.  Do not exceed eight (8) times the motor full-load amperes (or eleven (11) times for 
NEMA Premium Efficient motors if required).  Where these maximum settings do not allow 
starting of a motor, notify Architect and Construction Manager before increasing settings. 

D. Set the taps on reduced-voltage autotransformer controllers at eighty percent (80%). 

E. Set field-adjustable switches and program microprocessors for required start and stop 
sequences in reduced-voltage solid-state controllers. 

3.7 PROTECTION 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's 
written instructions until enclosed controllers are ready to be energized and placed into service. 

B. Replace controllers whose interiors have been exposed to water or other liquids prior to 
Substantial Completion. 
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3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain enclosed controllers, and to use and reprogram microprocessor-
based, reduced-voltage solid-state controllers. 

END OF SECTION 262913 
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SECTION 265119 - LED INTERIOR LIGHTING 

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 types of LED luminaires: 

1. Suspended, linear. 
2. Materials. 
3. Finishes. 
4. Luminaire support. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

F. Lumen: Measured output of lamp and luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaires. 
4. Include emergency lighting units, including batteries and chargers. 
5. Include life, output (lumens, CCT, and CRI), and energy efficiency data. 
6. Photometric data and adjustment factors based on laboratory tests, complying with IES 

Lighting Measurements Testing and Calculation Guides, of each luminaire type. The 
adjustment factors shall be for lamps and accessories identical to those indicated for the 
luminaire as applied in this Project IES LM-79 and IES LM-80. 
 
a. Testing Agency Certified Data: For indicated luminaires, photometric data certified 

by a qualified independent testing agency. Photometric data for remaining 
luminaires shall be certified by manufacturer. 

B. Shop Drawings: For nonstandard or custom luminaires. 
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1. Include plans, elevations, sections, and mounting and attachment details. 
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Include diagrams for power, signal, and control wiring. 

C. Samples: For each luminaire and for each color and texture with standard factory-applied finish. 

D. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings or 
approved equal. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers of the 
items involved: 

1. Luminaires. 
2. Suspended ceiling components. 
3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches of the 

plane of the luminaires. 
4. Structural members to which equipment or luminaires will be attached. 
5. Initial access modules for acoustical tile, including size and locations. 
6. Items penetrating finished ceiling, including the following: 

a. Other luminaires. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Ceiling-mounted projectors. 

7. Moldings. 

B. Qualification Data: For testing laboratory providing photometric data for luminaires. 

C. Seismic Qualification Certificates: For luminaires, accessories, and components, from 
manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

D. Detailed description of equipment anchorage devices on which the certification is based and 
their installation requirements. 

E. Product Certificates: For each type of luminaire. 

F. Product Test Reports: For each luminaire, for tests performed by a qualified testing agency. 

G. Sample warranty. 
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1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation 
and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 
2. Refer to Section 017823 “Operation and Maintenance Data” for additional requirements. 

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. Lamps: Ten (10) for every on hundred (100) of each type and rating installed. Furnish at 
least one (1) of each type. 

2. Diffusers and Lenses: One (1) for every one hundred (100) of each type and rating 
installed. Furnish at least one (1) of each type. 

3. Globes and Guards: One (1) for every twenty (20) of each type and rating installed. 
Furnish at least one (1) of each type. 

1.8 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires. 

D. Mockups: For interior luminaires in room or module mockups, complete with power and control 
connections. 

1. Obtain Architect's approval of luminaires in mockups before starting installations. 
2. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work. 
3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping. 

1.10 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 
fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Five (5) years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined 
according to ASCE 7 

2.2 LUMINAIRE REQUIREMENTS 

A. 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. 

B. Standards: 

1. ENERGY STAR certified. 
2. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for 

indicated class and division of hazard by an NRTL. 
3. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 

indicated class and division of hazard by FM Global. 
4. UL Listing: Listed for damp location. 
5. Recessed luminaires shall comply with NEMA LE 4. 
6. User Replaceable Lamps: 

a. Bulb shape complying with ANSI C78.79. 
b. Lamp base complying with ANSI C81.6 or IEC 60061-1. 

C. CRI of minimum 80 CCT of 4000 K. 

D. Rated lamp life of 50,000 hours to L70. 

E. Lamps dimmable from one hundred to zero percent (100-0%) of maximum light output. 

F. Internal driver. 

G. Nominal Operating Voltage: 120 V ac, 24 V dc. 

1. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated. 

H. Housings: 

1. Extruded-aluminum housing and heat sink. 
2. Clear finish. 

2.3 SUSPENDED, NON-LINEAR 

A. Minimum 3,000 lumens. Minimum allowable efficacy of 85 lumens per watt. 

B. Integral junction box with conduit fittings. 

2.4 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
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3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 

C. Diffusers and Globes: 

1. Prismatic acrylic. 
2. Acrylic Diffusers: One hundred percent (100%) virgin acrylic plastic, with high resistance 

to yellowing and other changes due to aging, exposure to heat, and UV radiation. 
3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated. 

D. Housings: 

1. Extruded-aluminum housing and heat sink. 
2. Clear finish. 

E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 
where they will be readily visible to service personnel, but not seen from normal viewing angles 
when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage, and coating. 
c. CCT and CRI for all luminaires. 

2.5 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 
components are acceptable if they are within the range of approved Samples and if they can be 
and are assembled or installed to minimize contrast. 

2.6 LUMINAIRE SUPPORT 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
channel and angle iron supports and nonmetallic channel and angle supports. 

B. Single-Stem Hangers: ½-inch steel tubing with swivel ball fittings and ceiling canopy. Finish 
same as luminaire. 

C. Wires: ASTM A 641 M, Class 3, soft temper, zinc-coated steel, 12-gauge. 

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 
threaded attachment, cord, and locking-type plug. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation. Proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Provide support for luminaire without causing deflection of ceiling or wall. 
4. Luminaire mounting devices shall be capable of supporting a horizontal force of one 

hundred percent (100%) of luminaire weight and vertical force of four hundred percent 
(400%) of luminaire weight. 

E. Suspended Luminaire Support: 

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging. 
2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with 

approved outlet box and accessories that hold stem and provide damping of luminaire 
oscillations. Support outlet box vertically to building structure using approved devices. 

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one (1) point and wire 
support for suspension for each unit length of luminaire chassis, including one (1) at each 
end. 

F. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" for wiring connections. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal. 
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B. Luminaire will be considered defective if it does not pass operation tests and inspections. 

C. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Occupancy Adjustments: When requested within twelve (12) months of date of Substantial 
Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit 
occupied conditions. Make up to two visits to Project during other-than-normal hours for this 
purpose. Some of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are 
defective. 

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies. 
3. Adjust the aim of luminaires in the presence of the Architect. 

END OF SECTION 265119 
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SECTION 310000 - EARTHWORK 
 
 
PART 1 - GENERAL 
 
1.1  WORK INCLUDED 
 

 The Contractor shall make excavations of normal depth in earth for trenches and structures, shall 
backfill and compact such excavations to the extent necessary, shall furnish the necessary 
material and construct embankments and fills, and shall make miscellaneous earth excavations 
and do miscellaneous grading. 
 

1.2  RELATED WORK 
 
 

A. Section 003143, PERMITS 
 

B. Section 015719, ENVIRONMENTAL PROTECTION 
 

C. Section 310519.13, FILTER FABRIC 
 
D. Section 311100, CLEARING AND GRUBBING 
 

 E. Section 312319, DEWATERING 
 

F. Section 315000, SUPPORT OF EXCAVATION  
 

G. Section 329119, LOAMING AND SEEDING 
 
1.3  REFERENCES 
 

American Society for Testing and Materials (ASTM) 
 

ASTM  C131  Test Method for Resistance to Degradation of Small Size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles Machine. 

 
ASTM  C136  Method for Sieve Analysis of Fine and Coarse Aggregates. 

 
ASTM  C330  Specification for Lightweight Aggregate for Structural Concrete. 

 
ASTM  D1556 Test Method for Density of Soil in Place by the Sand Cone Method. 

 
ASTM  D1557 Test Methods for Moisture-density Relations of Soils and Soil Aggregate 

Mixtures Using Ten-pound (10 Lb.) Hammer and Eighteen-inch (18") 
Drop. 

 
ASTM  D2922 Test Methods for Density of Soil and Soil-aggregate in Place by Nuclear 

Methods (Shallow Depth). 
 

 Connecticut Department of Transportation Standard Specification for Highways and Bridges 
(Form 818). 

 
1.4  SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF GENERAL SPECIFICATIONS, 

SUBMIT THE FOLLOWING: 
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Samples of all materials proposed for the project shall be submitted to the Engineer for review.  
Size of the samples shall be as approved by the Engineer. 

 
1.5  PROTECTION OF EXISTING PROPERTY 
 

A. The work shall be executed in such manner as to prevent any damage to facilities at the site and 
adjacent property and existing improvements, such as but not limited to streets, curbs, paving, 
service utility lines, structures, monuments, bench marks, observation wells, and other public or 
private property. Protect existing improvements from damage caused by settlement, lateral 
movements, undermining, washout and other hazards created by earthwork operations. 

 
B. In case of any damage or injury caused in the performance of the work, the Contractor shall, at 

its own expense, make good such damage or injury to the satisfaction of, and without cost to, the 
Owner.  Existing roads, sidewalks, and curbs damaged during the project work shall be repaired 
or replaced to at least the condition that existed at the start of operations. The Contractor shall 
replace, at his own cost, existing benchmarks, observation wells, monuments, and other 
reference points which are disturbed or destroyed. 

 
C. Buried drainage structures and pipes, observation wells and piezometers, including those which 

project less than eighteen inches (18") above grade, which are subject to damage from 
construction equipment shall be clearly marked to indicate the hazard.  Markers shall indicate 
limits of danger areas, by means which will be clearly visible to operators of trucks and other 
construction equipment, and shall be maintained at all times until completion of project.  

 
1.6  DRAINAGE 
 

A. The Contractor shall provide, at its own expense, adequate drainage facilities to complete all work 
items in an acceptable manner.  Drainage shall be done in a manner so that runoff will not 
adversely affect construction procedures nor cause excessive disturbance of underlying natural 
ground or abutting properties. 

 
1.7  FROST PROTECTION AND SNOW REMOVAL 
 

A. The Contractor shall, at its own expense, keep earthwork operations clear and free of 
accumulations of snow as required to carry out the work. 

 
B. The Contractor shall protect the subgrade beneath new structures and pipes from frost 

penetration when freezing temperatures are expected. 
 
PART 2 - PRODUCTS 
 
2.1  MATERIAL 
 

A. GRAVEL BORROW 
 

Gravel Borrow shall satisfy the requirements listed in CONN DOT Article M. 02.01-2, Grading A. 
 

B. SAND BORROW 
 

Sand borrow shall satisfy the requirements listed for fine aggregate in CONN DOT Article 
M.03.01-2. 

 
C. CRUSHED STONE 

 
Crushed stone shall satisfy the requirements listed in CONN DOT Article M.02.06, Grading “C”. 

 
D. PEASTONE 
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Peastone shall be smooth, hard, naturally occurring, rounded stone meeting the following 
gradation requirements: 

 
  Passing 5/8 inch square sieve opening  - 100% 
  Passing No. 8 sieve opening    - 0% 
 

E. BACKFILL MATERIALS 
 

1. Class B Backfill:   
 
 Class B backfill shall be granular, well graded friable soil; free of rubbish, ice, snow, tree 

stumps, roots, clay and organic matter; with 30 percent or less passing the No. 200 sieve; no 
stone greater than two-third (2/3) loose lift thickness, or six inches, whichever is smaller. 

 
2. Select Backfill:   
 
 Select backfill shall be granular, well graded friable soil, free of rubbish, ice, snow, tree 

stumps, roots, clay and organic matter, and other deleterious or organic material; graded 
within the following limits: 

 
Sieve Size 

 
Percent Finer by Weight 

3" 100 

No. 10 30-95 

No. 40 10-70 

No. 200  0-10 
 

F.  SPECIAL PIPE BEDDING MATERIAL 
 
1. The special pipe bedding material shall consist of a filter fabric installed on the trench 

bottom before backfilling with crushed stone as specified and as shown on the contract 
drawings. Filter fabric shall be as specified in Section 31 05 19.13, FILTER FABRIC. 

 
G. PROCESSED GRAVEL 

 
1. Processed gravel shall consist of inert material that is hard, durable stone and coarse sand, 

free from loam and clay, surface coatings and deleterious materials.  The coarse aggregate 
shall have a percentage of wear, by the Los Angeles Abrasion Test, of not more than 50. 

 
2. The gradation shall meet the following requirements: 

 
Sieve Designation  Percentage Passing 

 
    3 in.     100 
    1 1/2 in.    70-100 
    3/4 in.    50-85 
    No. 4     30-60 
    No. 200    0-10 
 

3. The approved source of bank-run gravel material shall be processed by mechanical 
means.  The equipment for producing crushed gravel shall be of adequate size with 
sufficient adjustments to produce the desired materials.  The processed material shall be 
stockpiled in such a manner to minimize segregation of particle sizes.  All processed gravel 
shall come from approved stockpiles. 
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H. STONE FILL FOR GABIONS 
 

N/A 
 

 
PART 3 – EXECUTION 
 
3.1  DISTURBANCE OF EXCAVATED AND FILLED AREAS DURING 

CONSTRUCTION 
 

A. Contractor shall take the necessary steps to avoid disturbance of subgrade during excavation 
and filling operations, including restricting the use of certain types of construction equipment and 
their movement over sensitive or unstable materials, dewatering and other acceptable control 
measures. 

 
B. All excavated or filled areas disturbed during construction, all loose or saturated soil, and other 

areas that will not meet compaction requirements as specified herein shall be removed and 
replaced with a minimum 12-inch layer of compacted crushed stone wrapped all around in non-
woven filter fabric.  Costs of removal and replacement shall be borne by the Contractor. 

 
C. The Contractor shall place a minimum of 12-inch layer of special bedding materials and crushed 

stone wrapped in filter fabric over the natural underlying soil to stabilize areas which may become 
disturbed as a result of rain, surface water runoff or groundwater seepage pressures, all at no 
additional cost to the Owner.  The Contractor also has the option of drying materials in-place and 
compacting to specified densities. 

 
3.2  EXCAVATION 
 

A. GENERAL 
 

1. The Contractor shall perform all work of any nature and description required to accomplish 
the work as shown on the Drawings and as specified.   

 
2. Excavations, unless otherwise required by the Engineer, shall be carried only to the depths 

and limits shown on the Drawings.  If unauthorized excavation is carried out below required 
subgrade and/or beyond minimum lateral limits shown on Drawings, it shall be backfilled 
with gravel borrow and compacted at the Contractor's expense as specified below, except 
as otherwise indicated.  Excavations shall be kept in dry and good conditions at all times, 
and all voids shall be filled to the satisfaction of the Engineer. 

 
3. In all excavation areas, the Contractor shall strip the surficial topsoil layer and underlying 

subsoil layer separate from underlying soils.  In paved areas, the Contractor shall first cut 
pavement as specified in paragraph 3.02 B.1 of this specification, strip pavement and 
pavement subbase separately from underlying soils. All excavated materials shall be 
stockpiled separately from each other within the limits of work. 

 
4. The Contractor shall follow a construction procedure, which permits visual identification of 

stable natural ground.  Where groundwater is encountered, the size of the open excavation 
shall be limited to that which can be handled by the Contractor's chosen method of 
dewatering and which will allow visual observation of the bottom and backfill in the dry. 

 
5. The Contractor shall excavate unsuitable materials to stable natural ground where 

encountered at proposed excavation subgrade, as required by the Engineer.  Unsuitable 
material includes topsoil, loam, peat, other organic materials, snow, ice, and trash.  Unless 
specified elsewhere or otherwise required by the Engineer, areas where unsuitable 
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materials have been excavated to stable ground shall be backfilled with compacted special 
bedding materials or crushed stone wrapped all around in non-woven filter fabric. 

 
B. TRENCHES 

 
1. Prior to excavation, trenches in pavement shall have the traveled way surface cut in a 

straight line by a concrete saw or equivalent method, to the full depth of pavement. 
Excavation shall only be between these cuts.  Excavation support shall be provided as 
required to avoid undermining of pavement.  Cutting operations shall not be done by ripping 
equipment. 

 
2. The Contractor shall satisfy all dewatering requirements specified in Section 31 23 19 

DEWATERING, before performing trench excavations. 
 

3. Trenches shall be excavated to such depths as will permit the pipe to be laid at the 
elevations, slopes, and depths of cover indicated on the Drawings.  Trench widths shall be 
as shown on the Drawings or as specified. 

 
4. Where pipe is to be laid in bedding material, the trench may be excavated by machinery 

to, or just below, the designated subgrade provided that the material remaining in the 
bottom of the trench is not disturbed. 

 
5. If pipe is to be laid in embankments or other recently filled areas, the fill material shall first 

be placed to a height of at least 12-inches above the top of the pipe before excavation. 
 

6. Pipe trenches shall be made as narrow as practicable and shall not be widened by scraping 
or loosening materials from the sides.  Every effort shall be made to keep the sides of the 
trenches firm and undisturbed until backfilling has been completed. 

 
7. If, in the opinion of the Engineer, the subgrade, during trench excavation, has been 

disturbed as a result of rain, surface water runoff or groundwater seepage pressures, the 
Contractor shall remove such disturbed subgrade to a minimum of 12 inches and replace 
with crushed stone wrapped in filter fabric.  Cost of removal and replacement shall be borne 
by the Contractor. 

 
C. BUILDING AND FOUNDATION EXCAVATION 

 
1. Excavations shall not be wider than required to set, brace, and remove forms for concrete, 

or perform other necessary work. 
 

2. After the excavation has been made, and before forms are set for footings, mats, slabs, or 
other structures, and before reinforcing is placed, all loose or disturbed material shall be 
removed from the subgrade.  The bearing surface shall then be compacted to meet the 
requirements of this specification. 

 
3. If, in the opinion of the Engineer, the existing material at subgrade elevation is unsuitable 

for structural support, the Contractor shall excavate and dispose of the unsuitable material 
to the required width and depth as required by the Engineer.  If, in the opinion of the 
Engineer, filter fabric is required; the Contractor shall place filter fabric, approved by the 
Engineer, as per manufacturer’s recommendations.  Crushed stone shall then be placed 
in lifts and compacted to required densities.  Backfill shall be placed to the bottom of the 
proposed excavation. 

 
D. EXCAVATION NEAR EXISTING STRUCTURES 
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1. Attention is directed to the fact that there are pipes, manholes, drains, and other utilities in 
certain locations.  An attempt has been made to locate all utilities on the drawings, but the 
completeness or accuracy of the given information is not guaranteed. 

 
2. As the excavation approaches pipes, conduits, or other underground structures, digging 

by machinery shall be discontinued and excavation shall be done by means of hand tools, 
as required.  Such manual excavation, when incidental to normal excavation, shall be 
included in the work to be done under items involving normal excavation. 

 
3. Where determination of the exact location of a pipe or other underground structure is 

necessary for properly performing the work, the Contractor shall excavate test pits to 
determine the locations. 

 
3.3  BACKFILL PLACEMENT AND COMPACTION 

 
A. GENERAL 

 
1. Prior to backfilling, the Contractor shall compact the exposed natural subgrade to the 

densities as specified herein. 
 

2. After approval of subgrade by the Engineer, the Contractor shall backfill areas to required 
contours and elevations with specified materials. 

 
3. The Contractor shall place and compact materials to the specified density in continuous 

horizontal layers, not to exceed nine (9) inches in uncompacted lifts.  The degree of 
compaction shall be based on maximum dry density as determined by ASTM Test D1557, 
Method C.  The minimum degree of compaction for fill placed shall be as follows: 

 
          Percent of 

Location     Maximum Density 
 

 Below pipe centerline     95 
 Above pipe centerline     92 
 Below pavement (upper 3 ft.)    95 
 Embankments      95 
 Below pipe in embankments    95 
 Adjacent to structures     92 
 Below structures      95 

 
4. The Engineer reserves the right to test backfill for conformance to the specifications and 

Contractor shall assist as required to obtain the information.  Compaction testing will be 
performed by the Engineer or by an inspection laboratory designated by the Engineer, 
engaged and paid for by the Owner.  If test results indicate work does not conform to 
specification requirements, the Contractor shall remove or correct the defective Work by 
recompacting where appropriate or replacing as necessary and approved by the Engineer, 
to bring the work into compliance, at no additional cost to the Owner.  All backfilled 
materials under structures and buildings shall be field tested for compliance with the 
requirements of this specification. 

 
 

5. Where horizontal layers meet a rising slope, the Contractor shall key each layer by 
benching into the slope. 

 
6. If the material removed from the excavation is suitable for backfill with the exception that it 

contains stones larger than permitted, the Contractor has the option to remove the 
oversized stones and use the material for backfill or to provide replacement backfill at no 
additional cost to the Owner. 
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7. The Contractor shall remove loam and topsoil, loose vegetation, stumps, large roots, etc., 

from areas upon which embankments will be built or areas where material will be placed 
for grading.  The subgrade shall be shaped as indicated on the Drawings and shall be 
prepared by forking, furrowing, or plowing so that the first layer of the fill material placed 
on the subgrade will be well bonded to the subgrade. 

 
8. Where called for on the Drawings, Lightweight Fill shall be placed and compacted as 

recommended by the manufacturer.  The exact number of passes shall be approved by 
the Engineer to insure stability of the layer.  As soon as the compaction of each layer has 
been completed, the next layer shall then be placed.  The Contractor shall take all 
necessary precautions during construction activities in operations on or adjacent to the 
Lightweight Fill to insure that the material is not over-compacted.  Construction equipment, 
other than for compaction, shall not operate on the exposed Lightweight Fill.  The top 
surface of the Lightweight Fill lying directly below the gravel course shall be chinked by 
additional rolling of the Lightweight Fill to prevent infiltration of fines. 

 
B. TRENCHES 

 
1. Bedding as detailed and specified shall be furnished and installed beneath the pipeline 

prior to placement of the pipeline.  A minimum bedding thickness shall be maintained 
between the pipe and undisturbed material, as shown on the Drawings. 

 
2. As soon as practicable after pipes have been laid, backfilling shall be started. 

 
3. Unless otherwise indicated on the Drawings, select backfill shall be placed by hand shovel 

in 6-inch thick lifts up to a minimum level of 12-inches above the top of pipe. This area of 
backfill is considered the zone around the pipe and shall be thoroughly compacted before 
the remainder of the trench is backfilled.  Compaction of each lift in the zone around the 
pipe shall be done by use of power-driven tampers weighing at least 20 pounds or by 
vibratory compactors.  Care shall be taken that material close to the bank, as well as in all 
other portions of the trench, is thoroughly compacted to densities required. 

 
4. Class B backfill shall be placed from the top of the select backfill to the specified material 

at grade (loam, pavement subbase, etc.).  Fill compaction shall meet the density 
requirements of this specification. 

 
5. Water Jetting: 

 
a. Water jetting may be used when the backfill material contains less than 10 percent 

passing the number 200 sieve, but shall be used only if approved by the Engineer. 
 
   b. Contractor shall submit a detailed plan describing the procedures he intends to use 

for water jetting to the Engineer for approval prior to any water jetting taking place. 
 

c. Compaction of backfill placed by water jetting shall conform to the requirements of 
this specification. 

 
6. If the materials above the trench bottom are unsuitable for backfill, the Contractor shall 

furnish and place backfill materials meeting the requirements for trench backfill, as shown 
on the drawings or specified herein. 

 
7. Should the Engineer order crushed stone for utility supports or for other purposes, the 

Contractor shall furnish and install the crushed stone as required. 
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8. In shoulders of streets and roads, the top 12-inch layer of trench backfill shall consist of 
crushed or uncrushed gravel, satisfying the requirements listed in CONN DOT standard 
specification M02.04. 

 
9. Subbase shall consist of bank or crushed gravel meeting the requirements of CONN DOT 

standard specification M.02.02. 
 

 
C. BACKFILLING UNDER BUILDINGS AND FOUNDATIONS 

 
Material to be used as structural fill under structures shall be special bedding material or gravel 
borrow, as shown on the Drawings or as required by the Engineer.  Where gravel borrow fill is 
required to support proposed footings, walls, slabs, and other structures, the material shall be 
placed in a manner accepted by the Engineer.  Compaction of each lift shall meet the density 
requirements of this specification. 

 
D. BACKFILLING ADJACENT TO STRUCTURES 

 
1. The Contractor shall not place backfill against or on structures until they have attained 

sufficient strength to support the loads to which they will be subjected.  Excavated material 
approved by the Engineer may be used in backfilling around structures.  Backfill material 
shall be thoroughly compacted to meet the requirements of this specification. 

 
2. Contractor shall use extra care when compacting adjacent to pipes and drainage 

structures.  Backfill and compaction shall proceed along sides of drainage structures so 
that the difference in top of fill level on any side of the structure shall not exceed two feet 
(2') at any stage of construction.   

 
3. Where backfill is to be placed on only one side of a structural wall, only hand-operated 

roller or plate compactors shall be used within a lateral distance of five feet (5') of the wall 
for walls less than fifteen feet (15') high and within ten feet (10') of the wall for walls more 
than fifteen feet (15') high. 

 
3.4  DISPOSAL OF SURPLUS MATERIALS 
 

A. No excavated material shall be removed from the site of the work or disposed of by the Contractor 
unless approved by the Engineer. 

 
B. Surplus excavated materials, which are acceptable to the Engineer, shall be used to backfill 

normal excavations in rock or to replace other materials unacceptable for use as backfill. Upon 
written approval of the Engineer, surplus excavated materials shall be neatly deposited and 
graded so as to make or widen fills, flatten side slopes, or fill depressions; or shall be neatly 
deposited for other purposes as indicated by the Owner, within its jurisdictional limits; all at no 
additional cost to the Owner. 

 
C. Surplus excavated material not needed as specified above shall be hauled away and disposed of 

by the Contractor at no additional cost to the Owner, at appropriate locations, and in accordance 
with arrangements made by him.  Disposal of all rubble shall be in accordance with all applicable 
local, state and federal regulations. 

 
 
END OF SECTION 310000  
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SECTION 310513.22 - FLOWABLE FILL (CDF)

PART 1 - GENERAL

1.1 DESCRIPTION

A. Flowable Fill shall be used where indicated on the contract drawings.

1.2 RELATED WORK

A. Section 310000, EARTHWORK

B. Section 315000, SUPPORT OF EXCAVATION

1.3 REFERENCES

Connecticut Department of Transportation Standard Specification for Highways and Bridges (Form 
818).

ASTM D6023:  Standard Test Method for Density (Unit Weight), Yield, Cement Content, and Air 
Content (Gravimetric) of Controlled Low-Strength Material (CLSM)

1.4 SUBMITTALS

Proposed Mix Designs for the type(s) of Flowable Fill shall be submitted for review and approval 
from the Contractor’s Ready-Mix provider.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Flowable fill used as backfill and fill shall be comprised of a mixture of Portland cement, 
coarse aggregate, fine aggregate and water. Materials, methods of preparation, and 
placement techniques shall comply with CT DOT Form 818. Mix shall result in a flowable 
material with a 28-day compressive strength of approximately 60 psi. Recommended mix 
shall be as follows:

Portland Cement 40 lbs./cu yd
Coarse Aggregate 1700 lbs./cu yd
Fine Aggregate 1900 lbs./cu yd
Water 325 lbs./cu yd, or as needed

B. Flowable fill that will be in contact with metal pipe shall not contain fly ash.

PART 3 - EXECUTION

3.1 GENERAL

A. Flowable Fill shall be batched at a ready-mix plant and is to be used at a high or very high 
slump of approximately 10- to 12-inches.  It shall be flowable and require no vibration. 
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B. Flowable Fill shall be installed to the limits as specified or as shown on the drawings.

END OF SECTION 310513.22
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SECTION 310519.13 - FILTER FABRIC

PART 1 - GENERAL

1.1 WORK INCLUDED

The Contractor shall furnish all labor, materials and equipment and install the filter fabric in 
locations shown on the plans, in the specifications or as required by the Engineer.

PART 2 - PRODUCTS

2.1 MANUFACTURERS/MATERIALS

The filter fabric shall be Tencate Mirafi 140N as manufactured by Tencate Geosynthetics 
Americas, Pendergrass, GA; Foss-65, as manufactured by Foss Manufacturing Co., Hampton, 
NH; US 120NW, as manufactured by US Fabrics, Cincinnati, OH; or approved equal.

PART 3 - EXECUTION

3.1 INSTALLATION

The filter fabric shall be installed in the final graded trench bottom prior to placement of the 
crushed stone bedding.  The filter fabric in place shall cover the entire trench bottom and trench 
sides as shown on the drawings.  Each width of filter fabric shall be overlapped by the subsequent 
width in accordance with manufacturer’s recommendations, but not less than two feet, to ensure 
no intrusion of soil fines into the bedding.

END OF SECTION 310519.13
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SECTION 311100 - CLEARING AND GRUBBING

PART 1 - GENERAL

1.1 WORK INCLUDED

A. The Contractor shall do all required clearing and grubbing as indicated on the drawings or herein 
specified in the area required for construction operations on the Owner's land or in the Owner's 
permanent or temporary easements and shall remove all debris resulting therefrom.

B. Unless otherwise noted, all areas to be cleared shall also be grubbed.

C. The Contractor shall not clear and grub outside of the area required for construction operations.

1.2 RELATED WORK

Any trees and shrubs specifically designated by the Owner not to be cut, removed, destroyed, or 
trimmed shall be saved from harm and injury in accordance with Section 015719, 
ENVIRONMENTAL PROTECTION.

PART 2 - PRODUCTS (Not used)

PART 3 - EXECUTION

3.1 RIGHT TO WOOD AND LOGS

The Owner shall have the right to cut and remove logs and other wood of value in advance of the 
Contractor's operations.  All remaining logs and other wood to be removed in the course of 
clearing shall become the property of the Contractor. 

3.2 CLEARING

A. Unless otherwise indicated, the Contractor shall cut or otherwise remove all trees, saplings, brush 
and vines, windfalls, logs and trees lying on the ground, dead trees and stubs more than 1-foot 
high above the ground surface (but not their stumps), trees which have been partially uprooted 
by natural or other causes (including their stumps), and other vegetable matter such as shags, 
sawdust, bark, refuse, and similar materials.

B. The Contractor shall not remove mature trees (4-inches or greater DBH) in the Owner's temporary 
easements.
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C. Except where clearing is done by uprooting with machinery or where stumps are left longer to 
facilitate subsequent grubbing operations, trees, stumps, and stubs to be cleared shall be cut as 
close to the ground as practicable but not more than 6-inches above the ground surface in the 
case of small trees, and 12-inches in the case of large trees.  Saplings, brush and vines shall be 
cut close to the ground.

3.3 GRUBBING

A. Unless otherwise indicated, the Contractor shall completely remove all stumps and roots to a 
depth of 18-inches, or if the Contractor elects to grind the stumps, they shall be ground to a 
minimum depth of 6-inches.

B. Any depression remaining from the removal of a stump and not filled in by backfilling shall be 
filled with gravel borrow and/or loam, whichever is appropriate to the proposed ground surface.

3.4 DISPOSAL

All material collected in the course of the clearing and grubbing, which is not to remain, shall be 
disposed of in a satisfactory manner away from the site or as otherwise approved.  Such disposal 
shall be carried on as promptly as possible and shall not be left until the final clean-up period.

END OF SECTION 311100
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SECTION 312319 – DEWATERING 
  
 
PART 1 - GENERAL 
 
1.1  WORK INCLUDED 
 

 This section specifies designing, furnishing, installing, maintaining, operating and removing 
temporary dewatering systems as required to lower and control water levels and hydrostatic 
pressures during construction; disposing of pumped water; constructing, maintaining, observing 
and, except where indicated or required to remain in place, removing of equipment and 
instrumentation for control of the system. 

 
1.2  RELATED WORK 
 

A. Section 003143, PERMITS 
 

B. Section 015719, ENVIRONMENTAL PROTECTION 
 

C. Section 310000, EARTHWORK  
 
D. Section 315000, SUPPORT OF EXCAVATION 

 
1.3  SYSTEM DESCRIPTION 
 

A. Dewatering includes lowering the water table and intercepting seepage which would otherwise 
emerge from the slopes or bottom of the excavation; increasing the stability of excavated slopes; 
preventing loss of material from beneath the slopes or bottom of the excavation; reducing lateral 
loads on sheeting and bracing; improving the excavation and hauling characteristics of sandy soil; 
preventing rupture or heaving of the bottom of any excavation; and disposing of pumped water. 

 
1.4  QUALITY ASSURANCE 
 

A. The Contractor is responsible for the adequacy of the dewatering systems. 
 

B. The dewatering systems shall be capable of effectively reducing the hydrostatic pressure and 
lowering the groundwater levels to a minimum of 2 feet below excavation bottom, unless 
otherwise required by the Engineer, so that all excavation bottoms are firm and dry. 

 
C. The dewatering system shall be capable of maintaining a dry and stable subgrade until the 

structures, pipes and appurtenances to be built therein have been completed to the extent that 
they will not be floated or otherwise damaged. 

 
D. The dewatering system and excavation support (see Section 315000, SUPPORT OF 

EXCAVATION) shall be designed so that lowering of the groundwater level outside the excavation 
does not adversely affect adjacent structures, utilities or wells. 

 
1.5            SUBMITTALS 

 
A. Contractor shall submit a plan indicating how it intends to control the discharge from any 

dewatering operations on the project, whether it is discharge of groundwater from excavations or 
stormwater runoff during the life of the project. 

 
 
PART 2 - PRODUCTS  (Not Used) 
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PART 3 - EXECUTION 
 
3.01 DEWATERING OPERATIONS 
 

A. All water pumped or drained from the work shall be disposed of in a manner that will not result in 
undue interference with other work or damage to adjacent properties, pavements and other 
surfaces, buildings, structures and utilities.  Suitable temporary pipes, flumes or channels shall 
be provided for water that may flow along or across the site of the work.  All disposal of pumped 
water shall conform to the provisions of Section 015719 ENVIRONMENTAL PROTECTION and 
Section 003143 PERMITS. 

 
B. Dewatering facilities shall be located where they will not interfere with utilities and construction 

work to be done by others. 
 

C. Dewatering procedures to be used shall be as described below: 
  

1. Crushed stone shall encapsulate the suction end of the pump to aid in minimizing the amount 
of silt discharged. 

 
2. For dewatering operations with relatively minor flows, pump discharges shall be directed into 

straw bale sedimentation traps lined with filter fabric.  Water is to be filtered through the straw 
bales and filter fabric prior to being allowed to seep out into its natural watercourse. 

 
3. For dewatering operations with larger flows, pump discharges shall be into a steel dewatering 

basin.  Steel baffle plates shall be used to slow water velocities to increase the contact time 
and allow adequate settlement of sediment prior to discharge into waterways. 

 
4. Where indicated on the contract drawings or in conditions of excess silt suspended in the 

discharge water, silt control bags shall be utilized in catch basins. 
 
D. The Contractor shall be responsible for repair of any damage caused by its dewatering 

operations, at no cost to the Owner. 
 
 
END OF SECTION 312319 
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SECTION 313700 - RIPRAP

PART 1 - GENERAL

1.1 WORK INCLUDED:

A. This Section covers riprap for slope protection, drainage swales and pipe ends, complete.

B. Grading and compaction of earth slopes and other slope preparation for the riprap are included 
under other sections of the specification.

1.2 RELATED WORK:

A. Section 310000, EARTHWORK.

B. Section 310519.13, FILTER FABRICS.

1.3 REFERENCES:

A. The following standard forms a part of these specifications and indicates minimum standards 
required:

Connecticut Department of Transportation Standard Specifications for Highways and Bridges 
Form 818.

PART 2 - PRODUCTS

2.1 MATERIALS:

A. SLOPE PROTECTION:

Stone for slope protection shall be angular and shall be in accordance with CONN DOT 
Specification Article M12.02, Standard Riprap.

B. PIPE ENDS:

Stone for pipe ends (scour holes) shall be angular and shall be in accordance with CONN DOT 
Specification    Article M12.02, Modified Riprap.

C. DRAINAGE SWALES:

Stone for riprap drainage swales shall conform to CONN DOT Specification Article M12.02, 
Modified Riprap and shall be not weigh less than 50 pounds or more than 125 pounds and least 
75% of the volume shall consist of stones not less than 75 pounds each. The stones shall be so 
graded that when placed with larger stones, the entire mass will be compact. 

D. FILTER FABRIC:

Filter fabric shall be as specified in Section 310519.13, FILTER FABRICS. 

PART 3 - EXECUTION

3.1 INSTALLATION:
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A. Filter fabric shall be installed where shown on the drawings, prior to placing the riprap. 

B. Riprap for slope protection and pipe ends shall be placed on the prepared slope or area in a 
manner which will produce a reasonably well-graded mass of stone with the minimum practicable 
percentage of voids and a maximum void of 12-inches.

C. Riprap shall be placed to its full course thickness in one operation and in such a manner as to 
avoid displacing the underlying material.  Placing of riprap in layers or by dumping into chutes or 
by other similar methods likely to cause segregation will not be permitted.

D. Riprap stones shall be placed and distributed such that there will be no large accumulation of 
either the larger or smaller stones in any given area.

E. It is the intent of these specifications to produce compact riprap protection in which all required 
sizes of stone are placed in the proper proportions.  Hand placing or rearranging of individual 
stones by mechanical equipment shall be utilized to the extent necessary to secure the desired 
results.

END OF SECTION 313700
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SECTION 315000 - SUPPORT OF EXCAVATION

PART 1 - GENERAL

1.1 WORK INCLUDED

A. This section of the specification covers wood sheeting and bracing for support of excavations.  
The requirements of this section shall also apply, as appropriate, to other methods of excavation 
support and underpinning which the Contractor elects to use to complete the work.

B. The Contractor shall furnish and place timber sheeting of the kinds and dimensions required, 
complying with these specifications, where indicated on the drawings or required by the Engineer.

1.2 RELATED WORK

A. Section 310000, EARTHWORK 

B. Section 312319, DEWATERING

1.3 QUALITY ASSURANCE

A. This project is subject to the Safety and Health regulations of the U.S. Department of Labor set 
forth in 29 CFR, Part 1926, and to the Connecticut Occupational Safety and Health Act (Chapter 
571 of the Connecticut General Statutes). Contractors shall be familiar with the requirements of 
these regulations.

B. The excavation support system shall be of sufficient strength and be provided with adequate 
bracing to support all loads to which it will be subjected.  The excavation support system shall be 
designed to prevent any movement of earth that would diminish the width of the excavation or 
damage or endanger adjacent structures.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Timber sheeting shall be sound spruce, pine, or hemlock, planed on one side and either tongue 
and grooved or splined.  Timber sheeting shall not be less than nominal 2-inches thick.

B. Timber and steel used for bracing shall be of such size and strength as required in the excavation 
support design.  Timber or steel used for bracing shall be new or undamaged used material which 
does not contain splices, cutouts, patches, or other alterations which would impair its integrity or 
strength.

PART 3 - EXECUTION

3.1 INSTALLATION
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A. Work shall not be started until all materials and equipment necessary for their construction are 
either on the site of the work or satisfactorily available for immediate use as required.

B. The sheeting shall be securely and satisfactorily braced to withstand all pressures to which it may 
be subjected and be sufficiently tight to minimize lowering of the groundwater level outside the 
excavation, as required in Section 312319, DEWATERING.

C. The sheeting shall be driven by approved means to the design elevation.  No sheeting may be 
left so as to create a possible hazard to safety of the public or a hindrance to traffic of any kind.

D. If boulders or very dense soils are encountered, making it impractical to drive a section to the 
desired depth, the section shall, as required, be cut off.

E. The sheeting shall be left in place where indicated on the drawings or required by the Engineer 
in writing.  At all other locations, the sheeting may be left in place or salvaged at the option of the 
Contractor.  Steel or wood sheeting permanently left in place shall be cut off at a depth of not less 
than two feet below finish grade unless otherwise required.

F. All cut-off will become the property of the Contractor and shall be removed by him from the site.

G. Responsibility for the satisfactory construction and maintenance of the excavation support 
system, complete in place, shall rest with the Contractor.  Any work done, including incidental 
construction, which is not acceptable for the intended purpose shall be either repaired or removed 
and reconstructed by the Contractor at his expense.

H. The Contractor shall be solely responsible for repairing all damage associated with installation, 
performance, and removal of the excavation support system.

END OF SECTION 315000
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SECTION 323113 - CHAIN LINK FENCE 
 
 
PART 1 - GENERAL 
 
1. 1 WORK INCLUDED: 
 

A. The Contractor shall provide all labor, materials and appurtenances necessary for the installation 
of a complete chain link fence systems and shall meet or exceed the standards of the Chain Link 
Fence Manufacturer’s Institute, New York, NY except as otherwise indicated on the Drawings and 
as herein specified. 

 
B. The manufacturer shall supply a total vinyl PVC coated chain link fence system of the height, 

fabric type, fabric gauge, framework strength, color and coating specifications contained herein.  
All fence materials unless specifically stated otherwise, shall be extrusion bonded polyvinyl 
chloride (PVC) coated. 

 
1. 2 RELATED WORK: 
 

A.     Section 013300, SUBMITTAL PROCEDURES 
 
 B. Section 030500, FIELD CONCRETE 
 
1. 3 REFERENCES: 
 

A. The following standards form a part of this specification as referenced. 
 
 ASTM International (ASTM) 
 

ASTM A53  Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless 
 
ASTM A121  Zinc-Coated (Galvanized) Steel Barbed Wire 
 
ASTM A392  Zinc Coated Steel Chain Link Fence Fabric 
 
ASTM A123  Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 
 
ASTM A153  Zinc Coating (Hot-Dip) on Iron and Steel Hardware 
 
ASTM F567  Installation of Chain Link Fence 
 
ASTM F626  Fence Fittings 
 
ASTM F668  Specification for Poly Vinyl Chloride (PVC) - Coated Steel Chain-Link Fence 

Fabric. 
 
ASTM F1043 Strength and Protective Coatings on Metal Industrial Chain Link Fence Framework. 

 
 Federal Specifications (FS) 
 

FS  RR-F-191  Fencing Wire and Post, Metal (and Gates, Chain-Link Fabric, and 
Accessories) 

 
1. 4 SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF SECTION 01 33 00 

SUBMITTALPROCEDURES, SUBMIT THE FOLLOWING: 
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 A. Manufacturer’s literature of the materials specified herein. 
 
 B. Shop drawings of the fence and the proposed color. 
 
1. 5 WARRANTY: 
 
 A. Prior to installation, the fence contractor shall provide the fence manufacturer's notarized 

certification that all coated components are fully warranted by the manufacturer for 15 years 
against rust and corrosion.  

 
 
PART 2 - PRODUCTS - PVC COATED 
 
2. 1 STEEL FRAMEWORK (GENERAL): 

 
A. All posts, gate frames, braces and horizontal rails shall be Type I round post, hot dipped 

galvanized with a minimum average coating of 1.8 oz/ft², meeting ASTM F 1083 for Standard 
Weight Galvanized Pipe and shall be of the sizes and weights given below or other approved 
equivalent sections of steel having a minimum tensile strength of 50,000 pounds per square inch 
and a minimum yield strength of 25,000 pounds per square inch. 

 
B. Minimum cross-section dimensions for line posts of specified shape shall be either 2-3/8-inch 

(2.375-inch) outside diameter steel pipe weighing not less than 3.65 pounds per linear foot; or 
2.25 by l.95 by 9/64-inch steel H section weighing not less than 4.10 pounds per linear foot. 

 
C. Minimum cross-section dimensions for end, corner, and pull posts of specified shape shall be: 

2-7/8-in. (2.875-in.) outside diameter steel pipe weighing not less than 5.79 pounds per linear 
foot; 2-l/2 by 2-l/2-inch square tubes weighing not less than 5.70 pounds per linear foot; or 3-l/2 
by 3-l/2-inch rolled-formed sections weighing not less than 8.14 pounds per linear foot. 

 
D. All tubular and pipe posts shall be capped to prevent precipitation from entering the post, unless 

a barbed wire extension arm assembly acts as a cap. 
 
E. Posts, other fence framework, accessories, fittings, and miscellaneous items shall be galvanized 

and have an extrusion bonded polyvinyl chloride (PVC) coating. The PVC coating on posts shall 
be a minimum of 10 mils thick. Framework color coating shall match fabric. Galvanized finish 
shall have not less than the following weight of zinc per square foot: 

 
1. Pipe: 1.8 oz, complying with ASTM A53. 
2. H-sections and square tubing:  2.0 oz, complying with ASTM A123. 
3. Hardware and accessories:  Comply with Table I of ASTM A153. 

 
F. For top railings and top, middle and bottom braces between terminal posts and adjacent lines 

posts, the minimum cross-section dimensions for the specified shall be 1-5/8-inch outside 
diameter steel pipe weighing not less than 2.26 pounds per linear foot. 

 
 G. Diagonal truss braces between terminal and adjacent line posts and for gauge framework shall 

not be less that either 3/8-inch diameter steel rod or double No. 9 AWG steel wire stranded 
together. 

 
 H. Fittings shall be galvanized press steel, malleable or cast steel as specified in ASTM F626 and 

Federal Specification RR-F-191. 
 
 I. Where posts do not have provisions for weaving fence fabric to posts, tension or stretcher bars 

for attaching fabric to terminal posts such as end, corner, gauge and pull posts, shall be flat bar 
with nominal dimensions no less than 3/16 by 3/4-inch for use with fence fabric having mesh 
larger than l-inch, of a length equal to full height of the fence fabric, and used with bar bands, 
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bolts and nuts.  Bar bands shall be no thinner than No. 11 gauge coated sheet steel.  Bolt 
diameters shall be not less than 3/8-inch for use with bar bands. 

 
J. Ties for fastening fence fabric to line posts and rails shall be not less than No. 9 AWG steel wire 

with the same coating as the fence fabric or other approved bands.  
 
2. 2 CHAIN LINK FENCE FABRIC – PVC COATED: 
 
 A. Vinyl coated fabric shall be supplied with Class 2A (extrusion bonded) vinyl coating. The coating 

shall be applied over a galvanized steel core wire and be manufactured in accordance with 
Federal Specifications RR-F-191 and ASTM F668.  The PVC coating shall have a final coating 
thickness of 0.015-0.025-inch and a core wire size diameter of 0.148-inch. 

 
 B. Wire size: The finished wire size shall be 6 gauge. 
 
 C. Height and Mesh Size: The fabric height shall be 6 feet high with a mesh size of 2-inches. 
 

D. Selvage: Top edge and bottom edge of the fabric shall be twisted.   
 

E. The tension wires shall either be No. 7 gauge steel-core wire.  PVC coating shall conform to 
ASTM F668 Class 2a or 2b.  Also, a 7-strand galvanized steel ½-inch guy wire with PVC coating 
may be supplied. 

 
F. The polyvinyl chloride (PVC) coating shall be free of voids, shall be dense and impervious, shall 

be of a plasticized or epoxy modified, high specific gravity polyvinyl chloride with high resistance 
to tear and suitable hardness.  The PVC coating shall not support combustion and shall withstand 
an accelerated aging and weathering test a minimum of 2,000 hours at 145 degrees F with 
ultraviolet and salt spray without cracking or peeling the PVC coating and without corrosion of 
the base metal.  The PVC coating shall withstand a mandrel bending test of ten times the 
thickness of the base metal at minus 25 degrees F without cracking.  The PVC coating shall not 
separate from the metal or shrink.  Color used in PVC coating shall be stabilized so that it will not 
fade under long exposure to sunlight. Color shall be approved by the Engineer as selected from 
the manufacturer's standard colors. 

 
 
2. 3 SWING GATES – PVC COATED: 
 
 A. Gate leaf frames shall be amply braced and trussed for rigidity.  Truss rods shall be adjustable. 

Gate leaf framework shall be pipe or other approved suitable cross-section of the size 
recommended by the fencing manufacturer for the size of gate leaf but shall be no smaller than 
l-7/8-inch (l.875-inch) outside diameter steel pipe weighing not less than 2.72 pounds per linear 
foot.  If bolted or riveted corner fittings are not used, the gate frame shall have the 
corrosion-resistant finish applied after welding. 

 
 B. Gates, gate posts, fabric and associated hardware shall be thermally coated with PVC, 10 mils 

thick, to match the fence. 
 
 C. Gate hinges shall be 180 degree, heavy pattern, of adequate strength for the gate size, with large 

bearing surfaces for clamping or bolting in position, and with hinge action such that the gates 
may be opened and closed easily. 

 
D. Gates shall be provided with accessible, suitable latches and provisions for padlocking. 

 
E. Double leaf gates shall have center bolts and center stops. Unless indicated otherwise on the 

drawings, the gates shall have automatic backstops to hold the leaves in an open position. 
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F. For gate openings, up to and including 12-feet, with double leaf gates, minimum cross-section 
dimensions for the gate posts of specified shape shall be the same as specified above for end 
posts.      

 
G. For gate openings larger than 12 feet, the minimum outside diameter for the gate posts shall be 

6-5/8-inches, weighing not less than 18.97 pounds per linear foot. 
  

H. Concrete for post foundation bases shall be 3000 psi concrete as specified under Section 030500, 
FIELD CONCRETE. 
 

I. Grout for posts set in solid rock shall consist of one part Portland cement and three parts clean, 
sharp, well graded sand with just enough water for proper workability. The grout shall be 
thoroughly worked into the hole so as to leave no voids and shall be crowned to shed water from 
the post. 

 
 
PART 3 - EXECUTION 
 
3. 1 ERECTION: 
 

A. The fence and gates shall be erected by skilled mechanics in accordance with the 
recommendations of the manufacturer and these specifications.  These specifications shall take 
precedence over the recommendations of the manufacturer if any discrepancy exists between 
them. 

 
B. Maximum post spacing shall be 10-feet.  Post spacing shall be uniform and posts shall be plumb.  

All end, corner, pull and gate posts must be set in concrete.  Line posts may be secured by driven 
blades. 

 
C. Concrete post foundations in earth shall be concrete cylinders with a minimum diameter of 12-

inches, crowned at grade to shed water, and shall extend not less than 3-feet into the ground.  
Posts shall be set in the full depth of the foundations except for 3-inches of concrete under the 
posts.  If foundation holes are excavated in unsuitable material, the Engineer shall be notified for 
determination of suitable construction precautions. 

 
D. If solid rock is encountered without an overburden of soil, poles shall be set into the rock a 

minimum depth of 12-inches for line posts and 18-inches for terminal posts, such as end, corner, 
gate and pull posts, and grouted into solid rock with the post hole diameter a minimum of one 
inch larger than that of the post. 

 
E. Where solid rock is covered by an overburden of soil or loose rock, the posts shall be set into the 

rock as specified above.  The total pole setting depth shall not exceed the depths required for 
setting in earth. 

 
F. Any change in direction of fence line of 30 degrees or more shall be considered as a corner. Pull 

posts shall be used at all abrupt changes in grade.  The maximum area of unbraced fence shall 
not exceed l,500 square feet. 

 
G. Terminal posts such as end, corner, gate and pull posts shall be braced to the adjacent post(s) 

with horizontal rail braces used as compression members and diagonal truss braces with truss 
tighteners for tension members, with the lower ends at the terminal post in each panel of fence 
framework as indicated in detail on drawings. 

 
H. The top railing shall pass through intermediate or line post tops, form a continuous brace with all 

splices made by approved couplings, and shall be fastened to terminal posts. 
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I. Fabric shall be stretched taut, with the bottom edge following the finished grade, and shall be a 
continuous mesh between terminal posts.  Each span of fabric shall be attached independently 
at terminal posts.  Where terminal posts do not have provisions for weaving fabric to posts, 
stretcher bars shall be placed through the end weave of the fabric and secured to the post with 
bar bands spaced not more than 15-inches apart on the post. 

 
J. Fabric shall be attached with ties to line posts at intervals of not more than 14-inches (and to the 

top railing and braces at intervals not exceeding 24-inches). 
 

K. The bottom tension wire shall be interlaced in the weave of the fabric, pulled taut and fastened to 
terminal posts. 

 
 
 
END OF SECTION 323113 
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SECTION 329119 - LOAMING AND SEEDING 
 
 
PART 1 - GENERAL 
 
1.1  WORK INCLUDED: 
 

 This section covers all labor, materials, and equipment necessary to do all loaming, seeding and 
related work as indicated on the drawings and as herein specified.  All lawns disturbed by the 
Contractor's operations shall be repaired as herein specified. 

 
1.2  QUALITY ASSURANCE: 
 

A. For a particular source of loam, the Engineer may require the Contractor to send approximately 
10 pounds of loam to an approved testing laboratory and have the following tests conducted: 

 
1. Organic concentration 
2. pH 
3. Nitrogen concentration 
4. Phosphorous concentration 
5. Potash concentration 

 
B. These tests shall be at the Contractor's expense.  Test results, with soil conditioning and fertilizing 

recommendations, shall be forwarded to the Engineer. 
 
1.4  SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF SECTION 013300 SUBMITTAL 

PROCEDURES, SUBMIT THE FOLLOWING: 
 

A. Information detailing the seed mixes, fertilizers, mulch material, slope protection material (if 
required) and origin of loam. 

 
B. Test results. 
 

 
PART 2 - PRODUCTS 
 
2.1  MATERIALS: 
 

A. LOAM: 
 

1. Loam shall be a natural, fertile, friable soil, typical of productive soils in the vicinity, obtained 
from naturally well-drained areas, neither excessively acid nor alkaline, and containing no 
substances harmful to grass growth.  Loam shall not be delivered to the site in frozen or 
muddy condition and shall be reasonably free of stumps, roots, heavy or stiff clay, stones 
larger than 1-inch in diameter, lumps, coarse sand, noxious weeds, sticks, brush or other 
litter. 

 
2. The loam shall contain not less than 4 percent or more than 20 percent organic matter as 

determined by the loss of weight by ignition of oven-dried samples.  Test samples shall be 
oven-dried to a constant weight at a temperature of 230 degrees F. 

 
B. LIME: 
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Lime shall be standard commercial ground limestone containing at least 50 percent total oxides 
(calcium oxide and magnesium oxide), and 50 percent of the material must pass through a No. 
100 mesh sieve with 98 percent passing a No. 2 mesh sieve. 

 
C. FERTILIZER: 

 
Fertilizer shall be commercial fertilizer, 10-10-10 fertilizer mixture containing at least 40 percent 
of organic nitrogen.  It shall be delivered to the site in the original sealed containers, each showing 
the manufacturer's guaranteed analysis.  Fertilizer shall be stored so that when used it will be dry 
and free flowing.  No fertilizer shall be used which has not been marketed in accordance with 
State and Federal Laws, relating to fertilizers. 

 
D. MULCH: 

 
1. Materials to be used in mulching shall conform to the following requirements: 

 
2. Straw Mulch - Straw Mulch shall consist of stalks or stems of grain after threshing. 
 
3. Wood Fiber Mulch - Wood Fiber Mulch shall consist of wood fiber produced from clean, 

whole uncooked wood, formed into resilient bundles having a high degree of internal friction 
and shall be dry when delivered to the project. 

E. SEED: 
 

1. Seed shall be of an approved mixture, the previous year's crop, clean, high in germinating 
value, a perennial variety, and low in weed seed.  Seed shall be obtained from a reliable 
seed company and shall be accompanied by certificates relative to mixture purity and 
germinating value. 

 
2. Grass seed for lawn areas shall conform to the following requirements: 

 
 Proportion by 

Weight 
Germination 
Purity 

 
Purity Minimum 

    
Chewing’s Fescue 30% 70% 97% 
Kentucky 31 Fescue 30% 90% 98% 
Kentucky Blue Grass 20% 80% 85% 
Domestic Rye Grass 20% 90% 98% 

 
Grass seed for cross-country areas, slopes and other areas not normally mowed shall 
conform to the following requirements: 

 
 Proportion by 

Weight 
Germination 
Minimum 

Purity Minimum 

    
Creeping Red Fescue 50% 85% 95% 
Kentucky 31  30% 85% 95% 
Domestic Rye 10% 90% 98% 
Red Top 5% 85% 92% 
Ladino Clover 5% 85% 96% 

 
 

F. TEMPORARY COVER CROP: 
 

1. Temporary cover crop shall conform to the following requirements: 
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% Weight 
Germination 
Minimum 

   
Winter Rye 80 min. 85% 
Red Fescue (creeping) 4 min. 80% 
Perennial Rye Grass 3 min. 90% 
Red Clover 3 min. 90% 
Other Crop Grass 0.5 max.  
Noxious Weed Seed 0.5 max.  
Inert Matter 1.0 max.  

  
G. SLOPE EROSION PROTECTION: 

 
1. Erosion control blanket shall be 100% degradable plastic mesh with 100% degradable 

straw or straw/coconut fill.  Fill shall be held together by degradable fastening.  Weight shall 
be 0.50 lb. /sq. yd.  Erosion control blankets shall be applied parallel to direction of water 
flow.  The erosion control blankets shall be by North American Green, Evansville, IN or 
approved equal.  For slopes 2:1 or greater, Model SC150 shall be used.  For slopes less 
than 2:1, Model S150 shall be used. 

 
2. Six inch wire staples shall be placed according to manufacturer’s recommendations to 

anchor the mesh material.  Staples shall be designed to decompose. 
 
 
PART 3 - EXECUTION 
 
3.1  SURFACE PREPARATION: 
 

A. After approval of rough grading, loam shall be placed on areas affected by the Contractor's 
operations.  Loam shall be at least 6-inches compacted thickness. 

 
B. Lime shall be applied to bring the pH to 6.5 or, without a soil test, at the rate of 2-3 tons of lime 

per acre. 
 

C. Fertilizer shall be applied according to the soil test, or without a soil test, at the rate of 1000 
pounds per acre. 

 
D. Loam shall be worked a minimum of 3-inches deep, thoroughly incorporating the lime and fertilizer 

into the soil.  The loam shall then be raked until the surface is finely pulverized and smooth and 
compacted with rollers, weighing not over 100 pounds per linear foot of tread, to an even surface 
conforming to the prescribed lines and grades.  Minimum depth shall be 6-inches after completion. 

 
3.2  SEEDING: 
 

A. Seeding shall be done when weather conditions are approved as suitable, in the periods between 
April l and May 30 or August l5 to October l, unless otherwise approved. 

 
B. If there is a delay in seeding, during which weeds grow or soil is washed out, the Contractor shall 

remove the weeds or replace the soil before sowing the seed, without additional compensation.  
Immediately before seeding is begun, the soil shall be lightly raked. 

 
C. Seed shall be sown at the approved rate, on a calm day by machine. 
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D. One half the seed shall be sown in one direction and the other half at right angles.  Seed shall be 
raked lightly into the soil to a depth of l/4-inch and rolled with a roller weighing not more than l00 
pounds per linear foot of tread. 

 
E. The surface shall be kept moist by a fine spray until the grass shows uniform germination over 

the entire area.  Wherever poor germination occurs in areas larger than 3 sq. ft., the Contractor 
shall reseed, roll, and water as necessary to obtain proper germination. 

 
F. The Contractor shall water, weed, cut and otherwise maintain and protect seeded areas as 

necessary to produce a dense, healthy growth of perennial lawn grass. 
 

G. If there is insufficient time in the planting season to complete the fertilizing and seeding, 
permanent seeding may be left until the following planting season, at the option of the Contractor 
or as required by the Engineer.  In that event, a temporary cover crop shall be sown.  This cover 
crop shall be cut and watered as necessary until the beginning of the following planting season, 
at which time it shall be plowed or harrowed into the soil, the area shall be fertilized and the 
permanent seed crop shall be sown as specified. 

 
3.3  PLACING MULCH: 
 

A. Straw Mulch shall be loosely spread to a uniform depth over all areas designated on the plans, at 
the rate of 4-1/2 tons per acre, or as otherwise required. 

 
B. Straw Mulch may be applied by mechanical apparatus, if in the judgment of the Engineer the 

apparatus spreads the mulch uniformly and forms a suitable mat to control slope erosion.  The 
apparatus shall be capable of spreading at least 80 percent of the hay or straw in lengths of 
6-inches or more, otherwise it shall be spread by hand without additional compensation. 

 
C. Wood Fiber Mulch shall be uniformly spread over certain selected seeded areas at the minimum 

rate of 1,400 pounds per acre unless otherwise required.  It shall be placed by spraying from an 
approved spraying machine having pressure sufficient to cover the entire area in one operation. 

 
3.4  SEEDING AND MULCHING BY SPRAY MACHINE: 
 

A. The application of lime, fertilizer, grass seed and mulch may be accomplished in one operation 
by the use of an approved spraying machine.  The materials shall be mixed with water in the 
machine and kept in an agitated state in order that the materials may be uniformly suspended in 
the water.  The spraying equipment shall be so designed that when the solution is sprayed over 
an area, the resulting deposits of lime, fertilizer, grass seed and mulch shall be equal to the 
specified quantities. 

 
B. A certified statement shall be furnished, prior to start of work, to the Engineer by the Contractor 

as to the number of pounds of limestone, fertilizer, grass seed and mulch per 100 gallons of water. 
 

C. This statement should also specify the number of square yards of seeding that can be covered 
with the solution specified above.  If the results of the spray operation are unsatisfactory, the 
Contractor will be required to abandon this method and to apply the lime, fertilizer, grass seed 
and mulch by other methods. 

 
3.5  INSPECTION AND ACCEPTANCE: 
 



 
 LOAMING AND SEEDING 
 

 
  Ballantine Park Pool Improvements – Southbury 
 329119-5 
 

 At the beginning of the planting season following that in which the permanent grass crop is sown, 
the seeded areas will be inspected.  Any section not showing dense, vigorous growth at that time 
shall be promptly reseeded by the Contractor at its own expense.  The seeded areas shall be 
watered, weeded, cut and otherwise maintained by the Contractor until the end of that planting 
season, when they will be accepted if the sections show dense, vigorous growth. 

 
 
END OF SECTION 329119 
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SECTION 330526.13 - TRACER TAPE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section covers the furnishing, handling and installation of tracer tape, as called for on the 
drawings.

1.2 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 013300 SUBMITTAL 
PROCEDURES, SUBMIT THE FOLLOWING:

A. Manufacturer's literature on the materials, colors and printing specified herein, shall be submitted 
to the Engineer for review.

B. Tape samples shall also be submitted to the Engineer for review.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

Tracer tape shall be by Reef Industries, Houston, TX; Empire Level, Mukwonago, WI; Pro-Line 
Safety Products Co., W. Chicago, IL; or approved equal.

2.2 TRACER TAPE

A. Tracer tape shall be at least 3-inches wide.

B. Tracer tape for non-ferrous pipe or conduit shall be constructed of a metallic core bonded to 
plastic layers.  The metallic tracer tape shall be a minimum 5-mil thick and must be locatable at a 
depth of 18-inches with ordinary pipe locaters.

C. Tracer tape for ferrous pipe or conduit shall consist of multiple bonded plastic layers.  The non-
metallic tracer tape shall elongate at least 500% before breaking.

D. The tape shall bear the wording:  "BURIED DRAIN LINE BELOW" (with "DRAIN" replaced by 
"WATER, "SEWER", "ELECTRICAL", "GAS", "TELEPHONE", or "CHEMICAL" as appropriate), 
continuously repeated every 30-inches to identify the pipe.

E. Tape colors shall be as follows, as recommended by the American Public Works 
Association (APWA):

Electric Red
Gas & Oil Yellow
Communications Orange
Water Blue
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Sewer & Drain Green
Chemical Red (not APWA)

PART 3 - EXECUTION

3.1 INSTALLATION

A. Tracer tape shall be installed directly above the pipe or conduit it is to identify, approximately 12-
inches below the proposed ground surface.

B. The Contractor shall follow the manufacturer's recommendations for installation of the tape, as 
approved by the Engineer.

END OF SECTION 330526.13
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SECTION 331113.16 - SERVICE CONNECTIONS (WATER SERVICES) 
 
 
PART 1 - GENERAL 
 
1.1  WORK INCLUDED: 
 

 This section covers the furnishing and installation of new water service connections and the 
repair, replacement, and/or transfer of existing water service connections as shown on the 
drawings, as specified herein, and as required by the Engineer. 

 
1.2  RELATED WORK: 
 

A. Section 329119, LOAMING AND SEEDING   
 
B.  Section 333113.16 POLYVINYL CHLORIDE GRAVITY PIPE AND FITTINGS 

 
1.3  REFERENCES: 
 

A. The following standards form a part of this specification: 
 
 ASTM International (ASTM) 
 

ASTM B88  Seamless Copper Water Tube 
 
ASTM  B584  Copper Alloy Sand Castings for General Applications 
 
ASTM D2737 Polyethylene (PE) Plastic Tubing 
 

 American Water Works Association (AWWA) 
 

AWWA C800  Water-Service Line Fittings 
 

AWWA C651  Disinfecting Water Mains 
 
  AWWA  C901  Polyethylene Pressure Pipe & Tubing, 1/2-inch through 3-inch for 

Water Service 
 
 Federal Specifications (FS) 
 

FS  WW-T-799C Tube, Copper, Seamless 
 
1.4  SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF SECTION 013323 SUBMITTAL 

PROCEDURES, SUBMIT THE FOLLOWING: 
 

 Manufacturer's literature of the materials of this section for review. 
 
PART 2 - PRODUCTS 
 
2.1  SERVICE PIPING: 

 
A. Piping for buried polyethylene (PE 4710) water services shall conform to ASTM D2737 and be 

as specified in AWWA C901.  Polyethylene piping shall be designed for 200 psi minimum service 
and tested at 330 psi for 1,000 hours or greater.  The tubing shall be copper O.D. size and be 
suitable for use with standard industry brass compression fittings without special adapters.  
Stainless steel insert stiffeners shall be provided for use with all compression joint connections. 
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B. Couplings, if required, for existing to new service pipe connections shall have connections on the 

inlet and connections on the outlet.  Couplings shall be made of brass as specified in AWWA 
C800.  All brass components that come into contact with potable water shall be made from either 
CDA/UNS Brass Alloys C89520 or C89833 and shall not contain more than twenty five 
hundredths of one percent (0.25% or less) total lead content by weight.  The lead leach limit of 
the coupling shall be 5 parts per billion (ppb). Couplings shall be NSF/ANSI 61 Annex F and 
Annex G and NSF/ANSI 372 certified by an ANSI accredited organization and shall be stamped 
or embossed with a mark or name indicating that the product is manufactured from a low-lead 
alloy, as specified above.       

 
2.2  CORPORATION STOPS: 
 

A. Corporations stops shall be made of brass as specified in AWWA C800.  All brass components 
that come into contact with potable water shall be made from either CDA/UNS Brass Alloys 
C89520 or C89833 and shall not contain more than twenty five hundredths of one percent (0.25% 
or less) total lead content by weight.  The lead leach limit of the corporation stops shall be 5 ppb.  
Corporation stops shall be NSF/ANSI 61 Annex F and Annex G and NSF/ANSI 372 certified by 
an ANSI accredited organization and shall be stamped or embossed with a mark or name 
indicating that the product is manufactured from a low-lead alloy, as specified above.       

 
B. Corporation stops shall be approved for use with plastic water service pipe.  The inlet shall have 

AWWA taper thread (CC) connections, and the outlet shall have compression connections. 
 
C. Service clamps shall be installed with all corporation stops 2-inches and larger in size and with 

all corporation stops installed in PVC pipe.  Clamps shall be all bronze, ductile iron or stainless 
steel, double strap, AWWA taper thread (CC) with O-ring seal. 

 
D. Corporation stops shall be by Ford Meter Box Co., Inc., Wabash, IN; Red Hed Manufacturing Co., 

Lincoln, RI; Mueller Co., Decatur, IL; or approved equal. 
 
2.3  CURB STOPS: 
 

A. Curb stops shall be of brass as specified in AWWA C800.  All brass components that come into 
contact with potable water shall be made from either CDA/UNS Brass Alloys C89520 or C89833 
and shall not contain more than twenty five hundredths of one percent (0.25% or less) total lead 
content by weight.  The lead leach limit of the curb stops shall be 5 ppb.  Curb stops shall be 
NSF/ANSI 61 Annex F and Annex G and NSF/ANSI 372 certified by an ANSI accredited 
organization and shall be stamped or embossed with a mark or name indicating that the product 
is manufactured from a low-lead alloy, as specified above. 

B. Curb stops shall be inverted key or ball style and the inlet and the outlet shall have compression 
and/or flared connections. 

 
C. Curb stops shall be by Red Hed Manufacturing Co., Lincoln, RI; Ford Meter Box Co., Inc., 

Wabash, IN; Mueller Co., Decatur, IL; or approved equal. 
 

2.4  CURB BOXES: 
 

A. The cast iron box shall be the sliding Buffalo type with Arch* pattern or Minneapolis* pattern base. 
The minimum inside diameter of the upper section shall be 1-1/2-inch for 3/4-inch and 1-inch curb 
stops and 2-inch for 1-1/2-inch and 2-inch curb stops.  The curb box lid shall have brass 
pentagonal nut* or shall be Erie pattern*.   

 
B.  Boxes shall be equipped with 30-inch stationary extension rods with pinned connections to the 

curb stop. 
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PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A. Where new water mains are being installed and existing water services are to be transferred to 
the new main, the Contractor shall discontinue the existing water services by shutting down the 
corporation stop at the old water main, unless specifically otherwise required by the Engineer.  
The Contractor shall take special care to minimize the interruption of existing water service. 

 
B. The Contractor shall tap a new corporation stop, cut the existing service piping and connect the 

new service piping to the old service piping using an approved coupling at a point between the 
main and the existing curb stop and box. 

 
C. Where transfers are to be made and the existing curb stop and box cannot be utilized or a new 

curb stop and box is required, the Contractor shall connect the new service piping to the existing 
service piping using an approved coupling approximately 12-inches from the curb stop on the 
building side of the stop. 

 
D. Where transfers are being made and the existing service is of lead, galvanized steel, or iron, the 

service shall be replaced to the curb stop and box unless otherwise required.  If required, the curb 
stop and box shall be replaced as specified above. 

 
E. Curb stops and boxes shall be set plumb, flush with the ground or paved surface, and centered 

with the box located directly over the stop. The box shall be set on a concrete block or flat stone.  
Earth fill shall be carefully tamped around the boxes to a distance of 4 feet on all sides of the box 
or to the undisturbed face of the trench, if less than 4 feet. 

   
F. Curb stops shall be operational and accessible at all times during construction and warranty 

period.  The Contractor shall verify the proper operation of all curb stops in the presence of the 
Engineer and/or Owner following completion of the project and prior to the acceptance of 
substantial completion. 

 
G. All services shall be installed at 5 feet 0 inches of cover unless otherwise required by the 

Engineer. 
 

H. Service connections shall be tested and disinfected in accordance with AWWA standards. 
   

 
END OF SECTION 331113.16 
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SECTION 333113.16 - POLYVINYL CHLORIDE GRAVITY PIPE AND FITTINGS (SDR-35) 
 
 
PART 1 - GENERAL 
 
1.1  WORK INCLUDED: 
 

 This section covers the furnishing and installation of Polyvinyl Chloride (PVC) pipe and fittings, as 
indicated on the drawings and as specified herein. 

 
1.2  RELATED WORK: 
 

A. Section 310000, EARTHWORK 
 

B. Section 315000, SUPPORT OF EXCAVATION 
 

C. Section 330526.13, TRACER TAPE  
 

D. Section 333913, PRECAST MANHOLES AND CATCH BASINS  
 
1.3  REFERENCES: 
 

A. The following standards form a part of these specifications as referenced: 
 
 ASTM International (ASTM) 
 

ASTM D2321 Recommended Practice for Underground Installation of Flexible 
    Thermoplastic Sewer Pipe 

 
ASTM D3034 Specification for Type PSM Polyvinyl Chloride (PVC) Sewer Pipe 
    and Fittings 

 
ASTM D3212 Specification for Joints for Drain and Sewer Plastic Pipes Using 
    Flexible Elastomeric Seals 

 
ASTM F679  Specification for Polyvinyl Chloride (PVC) Large Diameter Plastic 
    Gravity Sewer Pipe and Fittings (18" - 27") 

 
1.4  SUBMITTALS:  IN ACCORDANCE WITH REQUIREMENTS OF SECTION 013300 SUBMITTAL 

PROCEDURES, SUBMIT THE FOLLOWING: 
 

 Manufacturer's literature of the materials of this section. 
 
 

PART 2 - PRODUCTS 
 
2.1  MATERIALS: 
 

A. PVC nonpressure sewer pipe 4-inches through 15-inches diameter shall conform to ASTM D3034, 
18-inches through 27-inches diameter to ASTM F679, all with SDR of 35 unless noted, and shall meet 
the specific requirements and exceptions to the aforementioned specifications that follow. 

 
B. PVC nonpressure sewer pipe shall be furnished in standard lengths. 
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C. One pipe bell consisting of an integral wall section with a solid cross section rubber ring, factory 
assembled, shall be furnished with each standard, random and short length of pipe.  Rubber rings shall 
be provided to the requirements of ASTM D32l2. 

 
D. The rubber ring shall be retained within the bell of the pipe by a precision formed groove or recess 

designed to resist fishmouthing or creeping during assembly of joints. 
 

E. Spigot pipe ends shall be supplied with bevels from the manufacturer to ensure proper insertion.  Each 
spigot end shall have an "assembly stripe" imprinted thereon to which the bell end of the mated pipe will 
extend upon proper jointing of the two pipes. 

 
F. PVC fittings shall be provided with bell and/or spigot configurations with rubber gasketed joints 

compatible with that of the pipe.  Bend fittings with spigot ends shorter than the pipe recess bells will not 
be allowed.  The shorter spigot end would not allow proper seating of the spigot in the mating bell and 
would permit undesired contact between the mating bell and the outside of the fitting bell. 

 
G. All pipe delivered to the job site shall be accompanied by independent testing laboratory reports 

certifying that the pipe and fittings conform to the above-mentioned specifications. In addition, the pipe 
shall be subject to thorough inspection and tests, the right being reserved for the Engineer to apply such 
of the tests specified as it may from time to time deem necessary. 

 
H. All cutting of pipe shall be done with a machine suitable for cutting PVC pipe.  Cut ends shall be beveled 

when recommended by the pipe manufacturer. 
 
 
PART 3 - EXECUTION 
 
3.1  INSTALLATION: 
 

A. Except as modified herein, installation of the PVC pipe shall be in accordance with ASTM D232l. 
 

B. Each pipe length shall be inspected before being laid to verify that it is not cracked.  Pipe shall be laid 
to conform to the lines and grades indicated on the drawings or given by the Engineer.  Each pipe shall 
be so laid as to form a close joint with the next adjoining pipe and bring the inverts continuously to the 
required grade. 

 
C. The pipe shall be supported by compacted crushed stone.  Crushed stone shall be as specified under 

Section 310000, EARTHWORK. 
 

D. The pipe shall not be driven down to grade by striking it with a shovel handle, timber, rammer, or other 
unyielding object.  When each pipe has been properly bedded, enough of the backfill material shall be 
placed and compacted between the pipe and the sides of the trench to hold the pipe in correct alignment. 

 
E. Before a joint is made, the pipe shall be checked to assure that a close joint with the next adjoining pipe 

has been maintained and that inverts are matched and conform to the required line and grade. 
 

F. For pipe placed on crushed stone, immediately after the joint is made, the jointing area shall be filled 
with suitable materials so placed and compacted that the ends of either pipe will not settle under backfill 
load. 

 
G. No pipe or fitting shall be permanently supported on saddles, blocking, or stones. 

 
H. Branches and fittings shall be laid by the Contractor as indicated on the drawings, and/or as required by 

the Engineer. Open ends of pipe and branches shall be closed with PVC caps secured in place with 
premolded gasket joints or as required by the Engineer. 
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I. All pipe joints shall be made as nearly watertight as practicable.  There shall be no visible leakage at 
the joints and there shall be no sand, silt, clay, or soil of any description entering the pipeline at the 
joints.  Where there is evidence of water or soil entering the pipeline, connecting pipes, or structures, 
the defects shall be repaired to the satisfaction of the Engineer. 

 
J. The Contractor shall build a tight bulkhead in the pipeline where new work enters an existing sewer.  

This bulkhead shall remain in place until the Engineer authorizes its removal. 
 

K. Care shall be taken to prevent earth, water, and other materials from entering the pipe, and when pipe 
laying operations are suspended, the Contractor shall maintain a suitable stopper in the end of the pipe 
and also at openings for manholes. 

 
L. As soon as possible after the pipe and manholes are completed on any street, the Contractor shall flush 

out the new pipeline using a rubber ball ahead of the water, and none of the flushing water or debris 
shall be permitted to enter any existing sewer. 

 
3.2  QUALITY ASSURANCE 
 

A. LEAKAGE TESTING: 
 

1. On completion of a section of sewer, including building connections installed to the property line, 
the Contractor shall install suitable bulkheads as required, dewater and test the sewer for leakage. 

 
2. Unless otherwise approved, the section shall be tested using low pressure air test procedures.  If 

circumstances permit, the Engineer may allow testing by infiltration or exfiltration in lieu of air 
testing. 

 
3. The air test procedures shall conform to the Uni-Bell Recommended Practice for Low Pressure 

Air Testing of Installed Sewer Pipe, UNI-B-6.  The starting air pressure for the test shall be 4 psig 
(greater than the average groundwater back pressure of any groundwater above the pipe, but not 
greater than 9.0 psig).  The minimum duration permitted for the prescribed low pressure air 
exfiltration pressure drop between two consecutive manholes shall not be less than provided in 
Table I or Table II of UNI-B-6.  The two tables are reproduced on the following pages. 

 
4. Using the air pressure test, if there has been no leakage (zero psig drop) after one hour of testing, 

the section undergoing test shall have passed. 
 

5. If either infiltration or exfiltration testing is permitted by the Engineer, the test shall be conducted 
for at least 24 hours.  The amount of infiltration or exfiltration shall not exceed 100 gallons per 
inch-diameter per mile of sewer per 24 hours. 

 
6. The infiltration test measures leakage into a section of sewer and may be used only where the 

groundwater level is one foot or more above the crown of the section of sewer pipe at its upper 
end and at least one foot above the top of building connections and chimneys.  For making the 
infiltration tests, underdrains, if used, shall be plugged and other groundwater drainage shall be 
stopped to permit the groundwater to return to its normal level insofar as practicable.  Allowances 
shall be made for water that may enter the sewer through pipe connections and inlets during the 
infiltration test. 

 
7. Where the groundwater level is less than 1 foot above the top of the pipe at its upper end, the 

exfiltration test may be used.  The sewers shall be subjected to an internal pressure by plugging 
the pipe at the lower end and then filling the pipelines and manholes with clean water to a height 
of 2 feet above the highest point in the system to be tested, including main pipeline, service 
connections and chimneys.  When slopes between manholes are steep, the Contractor shall 
insure that this test can be accomplished without danger of forcing stoppers from wye or tee 
branches. 
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8. The rate of exfiltration from the sewers shall be determined by measuring the amount of water 
required to maintain the water level at the elevation established at the beginning of the test. 

 
9. The Contractor shall construct such weirs or other means of measurements as may be required, 

shall furnish water and shall do all necessary pumping to enable the test to be properly made. 
 

10. The Contractor shall be responsible for the satisfactory watertightness of the entire section of 
sewer.  Should the sections under test fail to meet the requirements, the Contractor shall do all 
work of locating and repairing leaks and retesting as the Engineer may require without additional 
compensation.  A plan of the method of repairing any leaks that are found shall be submitted to 
the Engineer for review. 

 
B. PIPE DEFLECTION MEASUREMENT: 

 
1. In accordance with ASTM D3034, no less than 30 days after completion of the PVC sewer pipe 

installation, the Contractor shall test the pipeline for deflection using a "go/no-go" deflection 
mandrel having a minimum of nine evenly spaced arms or prongs.  The "go/no-go" gauge shall 
be hand pulled through all sections of the pipeline by the Contractor.  The Contractor shall submit 
drawings of the "go/no-go" gauge to the Engineer for approval prior to testing.  Complete 
dimensions of the gauge for each diameter of pipe to be tested shall be in accordance with ASTM 
D3034. 

 
2. Any section of pipe found to exceed 7.5 percent deflection shall be deemed a failed pipe and shall 

be excavated and replaced by the Contractor at its own expense. 
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TABLE I 
 
 SPECIFICATION TIME REQUIRED FOR A 1.0 PSIG PRESSURE DROP 
 FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=0.0015 
 
 

 
Pipe 

Diamete
r (in) 

 
Minimum 

Time 
(min:sec) 

 
Length 
for Min. 
Time (ft) 

Length 
for 

Longer 
Length 
(sec)      

 
Specification time for length (L) shown (min:sec) 

 
100 ft 

 
150 ft 

 
200 ft 

 
250 ft 

 
300 ft 

 
350 ft 

 
400 ft 

 
450 ft 

            
4 3:46 597 .380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46 
            

6 5:40 398 .854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24 
            

8 7:34 298 1.52 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24 
            

10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48 
            

12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38 
            

15 14:10 159 5:342 L 14:10 14:10 17:48 22:15 26:42 31:09 31:09 35:36 
            

18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41 
            

21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31 
            

24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33 
            

27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 115:22 129:48 
            

30 28:20 80 21.366 L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 160:15 
            

33 31:10 72 25.852 L 43:05 64:38 86:10 107:43 129:16 150:43 172:21 193:53 
            

36 34:00 66 30.768 L 51:17 76:55 102:3
4 

128:12 153:50 179:29 205:07 230:46 
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TABLE II 
 

SPECIFICATION TIME REQUIRED FOR A 0.5 PSIG PRESSURE DROP 
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q=0.0015 

 
 

Pipe 
Diamete

r (in) 

Minimum 
Time 

(min:sec) 

Length 
for Min. 
Time (ft) 

Length for 
Longer 
Length 
(sec) 

Specification time for length (L) shown (min:sec) 
 
100 ft 

 
150 ft 

 
200 ft 

 
250 ft 

 
300 ft 

 
350 ft 

 
400 ft 

 
450 ft 

4 1:53 597 .190 L 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53 
            

6 2:50 398 .427 l 2:50 2:50 2:50 2:50 2:50 2:50 2:51 3:12 
            

8 3:47 298 .760 L 3:47 3:47 3:47 3:47 3:48 4:26 5:04 5:42 
            

10 4:43 239 1.187 L 4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:54 
            

12 5:40 199 1.709 L 5:40 5:40 5:42 7:08 8:33 9:58 11:24 12:50 
            

15 7:05 159 2.671 l 7:05 7:05 8:54 11:08 13:21 15:35 17:48 20:02 
            

18 8:30 133 3.846 L 8:30 9:37 12:49 16:01 19:14 26:26 25:38 28:51 
            

21 9:55 114 5.235 L 9:55 13 17:27 21:49 26:11 30:32 34:54 39:16 
            

24 11:20 99 6.837 L 11:24 17:57 22:48 28:30 34:11 39:53 45:35 51:17 
            

27 12:45 88 8.653 L 14:25 21:38 28:51 36:04 43:16 50:30 57:42 46:54 
            

30 14:10 80 10:683 L 17:48 26:43 35:37 44:31 53:25 62:19 71:13 80:07 
            

33 15:35 72 12:926 L 21:33 32:19 43:56 53:25 64:28 75:24 86:10 96:57 
            

36 17:00 66 15:384 L 25:39 38:28 51:17 64:06 76:55 89:44 102:3
4 

115:2
3 

 
 
 
END OF SECTION 333113.16 
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SECTION 33 39 13 - PRECAST MANHOLES AND CATCH BASINS, AND YARD DRAINS 
 
 
PART 1 - GENERAL 
 
1.1  WORK INCLUDED: 
 

 This Section covers all precast manholes and catch basins complete, including, but not limited 
to, bases, walls, cones, mortar, inverts, frames and covers. 

 
1.2  RELATED WORK: 
 

A. Section 310000, EARTHWORK 
 

B. Section 030500, FIELD CONCRETE 
 
1.3  SYSTEM DESCRIPTION: 
 

A. Precast sections shall conform in shape, size, dimensions, materials, and other respects to the 
details indicated on the drawings or as required by the Engineer. 

 
B. All manholes and catch basins shall have concrete bases.  Concrete bases shall be precast 

unless otherwise specified.  Invert channels shall be formed of brick and mortar upon the base. 
 

C. Catch basins and Yard Drains shall have a 2-foot deep sump unless otherwise specified.  
Leaching basins shall have a bottom opening as shown on the drawings. 

 
 D. Riser and cone sections shall be precast concrete. 
 
1.4  REFERENCES: 
 

A. The following standards form a part of this specification as referenced: 
 

 ASTM International (ASTM) 
 

ASTM   A48  Gray Iron Castings 
 
ASTM   C32  Sewer and Manhole Brick 

 
ASTM   C144  Aggregate for Masonry Mortar 

 
ASTM   C207  Hydrated Lime for Masonry Purposes 

 
ASTM   C478  Precast Reinforced Concrete Manhole Sections 

 
ASTM   C923  Specification for Resilient 

Connectors Between Reinforced 
Concrete Manhole Structures and Pipes 

 
ASTM C1244  Standard Test Method for Concrete Sewer Manholes by the 

Negative Air Pressure (Vacuum) Test. 
 
 American Association of State Highway and Transportation Officials (AASHTO) 
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AASHTO   M198  Joints for Circular Concrete Sewer and Culvert Pipe Using Flexible 
Watertight Gaskets 

 
Occupational Safety and Health Administration 

 
OSHA 29 CFR 1910.27 Fall Prevention Protection 

 
1.5  SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 013300 

SUBMITTALPROCEDURES, SUBMIT THE FOLLOWING: 
 

A. Manufacturer’s literature of the materials of this section. 
 

B. Test reports as required by the Engineer. 
 
 
PART 2 – PRODUCTS 
 
2.1  PRECAST CONCRETE SECTIONS: 
 

E. All precast concrete sections shall conform to ASTM C478 with the following exceptions and 
additional requirements: 

 
F. The wall thickness of precast sections shall be as designated on the drawings, meeting the following 

minimum requirements: 
 

Section Diameter (Inches) Minimum Wall Thickness (Inches) 

48 5 

60 6 

72 7 

84 8 
 

2. Type II cement shall be used except as otherwise approved. 
 

3. Sections shall be steam cured and shall not be shipped until at least five days after having 
been cast. 

 
4. Minimum compressive strength of concrete shall be 4000 psi at 28 days. 

 
5. No more than two lift holes may be cast or drilled in each section. 

 
6. The date of manufacture and the name or trademark of the manufacturer shall be clearly 

marked on the inside of each precast section. 
 

7. Acceptance of the sections will be on the basis of material tests and inspection of the 
completed product. 

 
8. Circumferential steel reinforcement in walls and bases shall be a minimum of 0.12 sq. 

in./lin. Ft. for 4-foot diameter sections and 0.15 sq. in./lin. Ft. for 5- and 6-foot diameter 
sections.  Reinforcing shall extend into tongue and groove. 

 
B. Conical reducing sections shall have a wall thickness not less than 5-inches at the bottom and 

wall thickness of 8-inches at the top.  Conical sections shall taper from a minimum of 48-inches 
diameter to 24 or 30-inches diameter at the top, as shown on the drawings. 
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C. Except where insufficient depth of cover dictates the use of a shorter base, bases shall be a 

minimum of 4 feet in height. 
 

D. Slab top sections and flat riser sections (Grade Rings) shall conform to the contract drawings, 
with particular attention focused upon the reinforcing steel and be designed to meet or exceed an 
HS-20 Loading requirement. 

 
E. The tops of the bases shall be suitably shaped by means of accurate ring forms to receive the 

riser sections. 
 

F. Precast sections shall be manufactured to contain wall openings of the minimum size to receive 
the ends of the pipes, such openings being accurately set to conform with line and grade of the 
sewer or drain.  Subsequent cutting or tampering in the field, for the purpose of creating new 
openings or altering existing openings, will not be permitted except as required by the Engineer. 

 
G. “Drop-over” manholes shall be placed where indicated on the drawings.  The Contractor shall 

accurately measure the diameter of the existing outlet pipe and inform the manufacturer of its 
size, so that the “Drop-over” type opening can be cut into the precast manhole base.  The bottom 
shall be cast in place by the Contractor in accordance with Section 03 05 00, FIELD CONCRETE.  
The invert channel shall be formed of brick and mortar, as specified in this specifications section.  
The sub-base shall be a compacted, level foundation of crushed stone, at least 6-inches thick, as 
specified in Section 31 00 00 EARTHWORK, but shall vary to the depth necessary to reach sound 
undisturbed earth. 

 
H. The exterior surfaces of all precast manhole bases, walls, and cones shall be given a minimum 

of one shop coat of bituminous dampproofing. 
 

G. The Engineer reserves the right to reject any unsatisfactory precast section and the rejected unit 
shall be tagged and removed from the job site immediately. 

 
J. The Engineer may also require the testing of concrete sections as outlined under Physical 

Requirements in ASTM C478 with the Contractor bearing all testing costs. 
 
2.2  BRICK MATERIALS: 
 

H. Brick shall be sound, hard, and uniformly burned brick, regular and uniform in shape and size, of 
compact texture, and satisfactory to the Engineer.  Bricks shall comply with ASTM C32, for Grade 
SS, hard brick, except that the mean of five tests for absorption shall not exceed 8 percent by weight. 

 
B. Rejected brick shall be immediately removed from the work and brick satisfactory to the Engineer 

substituted. 
 

C. Mortar shall be composed of 3ortland cement, hydrated lime, and sand in which the volume of 
sand shall not exceed three times the sum of the volumes of cement and lime.  The proportions 
of cement and lime shall be as required by the Engineer and may vary from l:l/4 for dense 
hard-burned brick to l:3/4 for softer brick.  In general, mortar for Grade SS Brick shall be mixed in 
the volume proportions of 1:1/2:4-1/2; 3ortland cement to hydrated lime to sand. 

 
D. Cement shall be Type II 3ortland cement as specified for concrete masonry. 

 
E. Hydrated lime shall be Type S conforming to ASTM C207. 

 
F. The sand shall comply with ASTM C144 specifications for “Fine Aggregate,” except that all of the 

sand shall pass a No. 8 sieve. 
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2.3  FRAMES, GRATES, COVERS AND STEPS: 
 

I. Castings shall be of good quality, strong, tough, even-grained cast iron, smooth, free from scale, 
lumps, blisters, sandholes, and defects of every nature which would render them unfit for the service 
for which they are intended.  Contact surfaces of covers and frame seats shall be machined to 
prevent rocking of covers. 

 
B. All castings shall be thoroughly cleaned and may be subject to a careful hammer inspection at 

the Engineer’s discretion. 
 

C. Castings shall be ASTM A48 Class 30B or better. 
 

D. The surface of the manhole covers shall have a diamond pattern with the cast words “WATER,” 
“DRAIN” or “SEWER,” whichever is appropriate. 

 
E. Manhole frames with 32-inch covers for 30-inch openings shall be 500 pounds minimum by EJ, 

No. V-1419; Quality Water Products, Style 47; Neenah Foundry Co., R1740B or approved equal. 
 

F. Watertight type manhole frames with 32-inch diameter covers (bolted and gasketed) shall be EJ, 
No. 2006APT 2008ZPT; Quality Water Products, Style C47WT; Neenah Foundry Co., R-1916-H 
or approved equal. 

 
G. Manhole frames with 26-inch covers for 24-inch openings shall be 475 pounds minimum by EJ 

No. 2110 (formerly LK110A); Neenah Foundry Co. R1720; Quality Water Products, Style 40; or 
approved equal. 

 
H. Watertight type manhole frames with 26-inch diameter covers (bolted and gasketed) shall be EJ 

No. 1268; Mechanics Iron Foundry Type A2073; Quality Water Products, Style 40WT; or 
approved equal. 

 
J. Frostproof manhole frames, with 30-inch diameter covers and inner lids, shall be R-1755 series by 

Neenah Foundry Co., Neenah, WI; 2006A1 2009Z by EJ, Brockton, MA; B-3045 (or similar) by 
Mechanics Iron Foundry, Boston, MA; or approved equal. 

 
J. 2-inch thick polystyrene insulation shall be firmly adhered to all frostproof inner lids. 

 
K. Catch basin frames and 23-7/8-inch square grates with 2-inch square openings shall be 8-inches 

in height minimum.  They shall be Neenah Foundry Co. No. R3588-A; Quality Water Products 
No. 45-600; EJ 5548Z 5520M; or approved equal. 

 
L. Catch basin frames with bar grate openings and 23-7/8-inch square grates shall be 8-inches in 

height minimum.  Bar grates shall not be used in areas where bicycle traffic could be present.  
They shall be Neenah Foundry Co. No. R-3589; Quality Water Products No. 45; EJ 5521Z 
5520M3 BIKE GR LK121; or approved equal. 

 
K. Catch basin frames with cascade grate openings and 23-7/8-inch square grates shall be 8-inches 

in height minimum.  They shall be Neenah No. R-3589; Quality Water Products LK121; EJ 5548Z 
5520M; or approved equal. 

 
N. Catch basin frames set against curbing shall have three flanges only. 

 
L. Manhole steps, when applicable shall conform to ASTM C478 requirements and shall be fabricated 

of either extruded aluminum or steel reinforced plastic.  Steps shall be uniformly spaced at a 
maximum of 12-inches unless otherwise shown on the drawings. 

 
2.4  SEWER MANHOLE ACCESSORIES: 
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M. Gasket materials shall be top grade (100% solids, vulcanized) butyl rubber and shall meet or exceed 

AASHTO M-198. 
 
B. Couplings at the manhole-pipe interface shall be made with a rubber seal system (with or without 

stainless steel straps) meeting the requirements of ASTM C923 and recommended for this type 
of connection. 

 
C. Stubs installed as specified and indicated on the drawings shall be short pieces of the same class 

pipe as that entering the manhole and shall have either stoppers or end caps as shown on the 
drawings.  Stoppers or end caps shall be especially designed for that application. 

 
2.5  MANHOLE FALL PREVENTION SYSTEMS: 
 

N. Where manholes exceed 20 vertical feet from the proposed rim elevation to the invert, manholes 
shall be provided with a fall prevention system.  Fall prevention systems shall be in accordance with 
OSHA requirement 29 CFR 1910.27 and as described herein and as indicated on the contract 
drawings. 

 
B. Carrier rail assembly shall be 1-5/16-inch O.D. by 1-inch ID Type 6061-T6 aluminum notched; 

0.875-inches by 0.875-inches by 5/32-inch at 6-inch centers; tapped 3/8-inch at 9-inch centers 
opposite notches. 

 
C. Manhole rung clamp assembly shall be constructed from 6061-T6 aluminum 11-inches long by 

1.25-inches wide with 2 slots 7/16-inch by 1.25-inches at 9-inch centers and serrated on one side. 
 

O. Safety locking mechanism shall be cast of manganese bronze with stainless steel springs and drop 
forged links and snap-locking pawl shall be minimum tensile strength of 110,000 psi.  Roller bearing 
shall be killian type.  Stainless steel springs shall comply with Military Specification QQ-W-423B. 

 
P. Safety harness shall be adjustable to fit waists 30-inch to 48-inch.  The belt shall be nylon web 

equipped with 3 stainless steel ‘D’ rings. 
 

Q. Fall prevention systems shall be manufactured by DBI/SALA, Safe Approach or approved equal. 
 

 
2.6 YARD DRAINS 

 
A. Yard drains shall be drain basins manufactured by Nyloplast, or approved equal.   
 
B. Yard drains shall have 24” deep sumps for capture of debris and sediment. 

 
C. Grates for Drain Basins shall be heavy-duty (H20 load rated) as manufactured by Nyloplast. 
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PART 3 - EXECUTION 
 
3.1  INSTALLATION: 
 

A. PRECAST SECTIONS: 
 

1. Precast bases shall be supported on a compacted level foundation of crushed stone, as 
specified in Section 310000 EARTHWORK, at least 6-inches thick, but shall vary to the 
depth necessary to reach sound undisturbed earth. 

 
2. Precast reinforced concrete sections shall be set vertical and with sections in true 

alignment. 
 

3. Butyl rubber joint sealant shall be installed between each concrete section.  Catch basin 
sections do not require joint sealant if so indicated on the drawings. 

 
4. All holes in sections used for handling the sections shall be thoroughly plugged with mortar.  

Mortar shall be one part cement to 1-1/2 parts sand, mixed slightly damp to the touch (just 
short of "balling"), hammered into the holes until it is dense, and an excess of paste 
appears on the surface, and then finished smooth and flush with the adjoining surfaces. 

 
B. BRICK WORK: 

 
1. Bricks shall be moistened by suitable means, as required by the Engineer, until they are 

neither so dry as to absorb water from the mortar nor so wet as to be slippery when laid. 
 

2. Each brick shall be laid as a header in a full bed and joint of mortar without requiring 
subsequent grouting, flushing or filling, and shall be thoroughly bonded as directed. 

 
3. The brick inverts, when applicable shall conform accurately to the size of the adjoining 

pipes.  Side inverts shall be curved, and main inverts (where direction changes) shall be 
laid out in smooth curves of the longest possible radius which is tangent to the centerlines 
of adjoining pipe. 

 
C. CASTINGS: 

 
1. Cast iron frames, grates and covers shall be as specified.  The frames and covers shall be 

set by the Contractor to conform accurately to the grade of the finished pavement, existing 
ground surface, or as indicated on the drawings.  Frames shall be adjusted to meet the 
street surface. 

 
2. Cast iron manhole frames and covers not located in paved areas shall be set 6-inches 

above finished grade, at a height as required by the Engineer, or as indicated on the 
drawings.  The top of the cone shall be built up with a minimum of 1 course and a maximum 
of 5 courses of brick and mortar used as headers for adjustment to final grade. 

 
3. Frames shall be set concentric with the top of the concrete section and in a full bed of 

mortar so that the space between the top of the concrete section or brick headers and the 
bottom flange of the frame shall be completely filled and made watertight. A thick ring of 
mortar extending to the outer edge of the concrete shall be placed all around the bottom 
flange.  The mortar shall be smoothly finished to be flush with the top of the flange and 
have a slight slope to shed water away from the frame. 
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4. Covers and/or grates shall be left in place in the frames, for safety reasons, except while 
work is being performed. 

 
D. ACCESSORIES: 

 
1. Accessories shall be installed in accordance with the manufacturer’s instructions. 

 
2. Stubs shall be set accurately to the dimensions indicated on the drawings.  Stubs shall be 

sealed with suitable watertight plugs. 
 

E. MANHOLE FALL PREVENTION SYSTEM: 
 

Carrier rail shall extend from the manhole invert shelf to within 18-inches of finish grade. The rail 
and manhole rung clamp assembly shall be rigidly connected utilizing 3/8-inch stainless steel 
bolts.  Assembly shall be clamped to manhole steps at 2-foot centers or as recommended by the 
manufacturer. 

 
3.2  LEAKAGE TESTS: 
 

A. Leakage tests shall be made by the Contractor and observed by the Engineer on each manhole.  
The test shall be by vacuum or by water exfiltration as described below: 

 
B. VACUUM TEST: 

 
1. The vacuum test shall be conducted in accordance with ASTM C1244.  Test results will be 

judged by the length of time it takes for the applied vacuum to drop from 10 inches of 
mercury to 9 inches.  If the time is less than that listed in Table 1 of ASTM C1244, the 
manhole will have failed the test.  Test times from Table 1 are excerpted below. 

 
TABLE 1 

 
Minimum Test Times for Various Manhole Diameters 

 
 Diameter (Inches) 
Depth (Feet) 48 60 72 
  
 Times (Seconds) 
0-12 30 39 49 
12-16 40 52 67 
16-20 50 65 81 
20-24 59 78 97 
26-30 74 98 121 

 
 
2. If the manhole fails the initial test, the Contractor shall locate the leaks and make proper 

repairs.  Leaks may be filled with a wet slurry of accepted quick setting material.  If the 
manhole should again fail the vacuum test, additional repairs shall be made, and the 
manhole water tested as specified below. 

 
C. WATER EXFILTRATION TEST: 

 
1. After the manhole has been assembled in place, all lifting holes shall be filled and pointed 

with an approved non-shrinking mortar.  All pipes and other openings into the manhole 
shall be suitably plugged and the plugs braced to prevent blow out.  The test shall be made 
prior to placing the shelf and invert.  If the groundwater table has been allowed to rise 
above the bottom of the manhole, it shall be lowered for the duration of the test. 
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2. The manhole shall be filled with water to the top of the cone section.  If the excavation has 

not been backfilled and observation indicates no visible leakage, that is, no water visibly 
moving down the surface of the manhole, the manhole may be considered to be 
satisfactorily water-tight.  If the test, as described above, is unsatisfactory as determined 
by the Engineer or if the manhole excavation has been backfilled, the test shall be 
continued.  A period of time may be permitted if the Contractor so wishes, to allow for 
absorption by the manhole.  At the end of this period, the manhole shall be refilled to the 
top of the cone, if necessary, and a measuring time of at least 8 hours begun.  At the end 
of the test period, the manhole shall be refilled to the top of the cone, measuring the volume 
of water added.  This amount shall be extrapolated to a 24-hour loss rate and the leakage 
determined on the basis of depth.  The leakage for each manhole shall not exceed one 
gallon per vertical foot for a 24-hour period.  If the manhole fails this requirement, but the 
leakage does not exceed 3 gallons per vertical foot per day, repairs by approved methods 
may be made as required by the Engineer to bring the leakage within the allowable rate of 
one gallon per foot per day.  Leakage due to a defective section or joint or exceeding the 
3 gallon per vertical foot per day, shall be cause for rejection of the manhole.  It shall be 
the Contractor's responsibility to uncover the rejected manhole as necessary and to 
disassemble, reconstruct or replace it as required by the Engineer.  The manhole shall then 
be retested and, if satisfactory, interior joints shall be filled and pointed. 

 
3. No adjustment in the leakage allowance will be made for unknown causes such as leaking 

plugs, absorption, etc.  It shall be assumed that all loss of water during the test is a result 
of leaks through joints or through the concrete.  Furthermore, the Contractor shall take any 
steps necessary to assure the Engineer that the water table is below the bottom of the 
manhole throughout the test. 

 
4. If the groundwater table is above the highest joint in the manhole, and there is no leakage 

into the manhole, as determined by the Engineer, such a test can serve to evaluate 
water-tightness of the manhole.  However, if the Engineer is not satisfied with the results, 
the Contractor shall lower the water table and carry out the test as described hereinbefore. 

 
3.3  CLEANING: 
 

 All new manholes shall be thoroughly cleaned of all silt, debris and foreign matter of any kind, 
prior to final inspection. 

 
 
END OF SECTION 333913 
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SECTION 334113.22 - CORRUGATED POLYETHYLENE [HDPE] DRAINAGE PIPE

PART 1 – GENERAL

1.1 WORK INCLUDED

      A. This section includes furnishing all materials, labor and equipment and installing corrugated 
polyethylene [HDPE] drainage pipe and fittings as shown on the drawings and as specified herein.

1.2 RELATED WORK:

A. Section 310000 – EARTHWORK

B. Section 315000 – SUPPORT OF EXCAVATION

1.3 REFERENCES

A. The following standards form a part of this specification, as referenced:

ASTM International (ASTM

ASTM D2321 Standard for Underground Installation of Thermoplastic Pipe for Sewers 
and Other Gravity Flow Applications

ASTM F405 Standard Specification for Corrugated Polyethylene Pipe and Fittings

ASTM F667 Standard Specification for Large Diameter Corrugated Polyethylene Pipe 
and fittings

American Association of State Highway and Transportation Officials

AASHTO M294 Standard Specification for Corrugated Polyethylene Pipe

AASHTO MP6 Standard Specification for Corrugated Polyethylene Pipe 42” and 48” 
Diameter

1.4 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 013300 
SUBMITTALPROCEDURES, SUBMIT THE FOLLOWING

A. Manufacturer’s literature on the materials of this Section.

B. Manufacturer’s certification that the product was manufactured, tested, and supplied in accordance 
with this specification.

1.5 DELIVERY, STORAGE AND HANDLING

A. Pipe shall be packaged to withstand shipment without damage and handled carefully on the jobsite.  
Pipe shall be stored so that it is not exposed to sunlight.

PART 2 – PRODUCTS:
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2.1 MATERIALS

A. This Section applies to corrugated polyethylene pipe with an integrally formed smooth interior.

B. The nominal size for the pipe and fittings is based on the nominal inside diameter of the pipe.

C. The pipe and fittings shall be free of foreign inclusions and visible defects.  Fittings may be either 
molded or fabricated.  Fittings supplied by manufacturers other than the supplier of the pipe shall 
not be permitted without the approval of the Engineer.  The ends of the pipe shall be cut squarely 
and cleanly so as not to adversely affect joining. 

2.2 MANUFACTURERS

A. Pipe and fittings shall be manufactured by Ipex, Inc.; Plexco, Division of Chevron Chemical Co.; 
J-M Pipe Co.; Advanced Drainage Systems, Inc. (ADS) or approved equal.

PART 3 – EXECUTION

3.1 INSTALLATION

A. Pipe interiors, fitting interiors, and joint surfaces shall be thoroughly cleaned before installation.  
Pipes and fittings shall be maintained clean.  

B. Pipes shall be installed in the locations and to the required lines and grades shown on the drawings 
and provided in these Specifications, using an approved method of control.

C. Excavations shall be maintained free of water during the progress of the Work.  No pipes shall be 
laid in water, nor shall there by any joints made up in water.

D. If any defective pipe is discovered after being placed, removal and replacement with sound pipe 
will be required at no additional cost to the Owner.

END OF SECTION 334113.22
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SECTION 334400 - PVC AREA DRAINAGE STRUCTURES

PART 1 - GENERAL 
 
1.1 WORK INCLUDED:

A. The work to be accomplished under this Section shall include the installation of catch 
basins, as shown on the plans and specified under this item.  The Contractor shall provide 
all labor, material, tools, equipment, and transportation to complete these items.  Grates or 
covers shall be provided for all structures.

B. Drainage structures shall be installed in the quantities and locations identified on the 
Contract Drawings.  Contact the Department if obstructions or conflicts are encountered.

1.2 RELATED WORK:

A. The related work shall be performed under other Sections:

1. Section 033700, WALKWAYS, DECKS AND EXTERIOR SLABS

2. Section 310000, EARTHWORK

3. Section 333113.16, POLYVINYL CHLORIDE GRAVITY PIPE AND FITTINGS

4. Section 334113.22 CORRUGATED POLYETHYLENE [HDPE] DRAINAGE PIPE

1.3 REFERENCES:

A. Work shall conform to codes and standards of the following agencies as further cited 
herein:

1. AASHTO (AASHO) - American Association of State Highway and Transportation 
Officials (tests or specifications). 

2. ASTM – ASTM International

3. Connecticut Department of Transportation Standard Specifications - Latest 
edition of the Standard Specifications for Highways, Bridges and Waterways.  

4. AWWA – American Water Works Association 

5. Municipal Standard Specifications and Procedures, as applicable.

6. State of Connecticut State Plumbing Code, and all revisions thereto.  
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1.4 SUBMITTALS: IN ACCORDANCE WITH REQUIREMENTS OF SECTION 013300 SUBMITTAL 
PROCEDURES, SUBMIT THE FOLLOWING:

A. Shop drawings for all equipment which shall include cuts, scale drawings, installation 
details, manufacturer's specifications, certified performance characteristics and capacity 
ratings.  

B. No material or equipment may be purchased or installed before the submission and written 
approval of the shop drawings.  

1.5 REGULATIONS, FEES AND PERMITS:
 

A. All materials and the installation thereof shall conform to the requirements of all Federal, 
State and local laws, rules and regulations and codes pertaining thereto. Where Provisions 
of the Contract drawings conflict with any codes, rules and regulations, the laws - codes or 
regulations shall govern.

B. All legally imposed charges made by local authorities for the work of this Section involving 
the connection, inspection and approval services of all bureaus administering all applicable 
codes and regulations shall be provided hereunder at no additional expense to the 
Department.

C. The Contractor shall secure all permits deemed necessary in connection with the 
installation of this equipment and pay fees required for same.  It shall include the cost and 
back charge of installing any portion of the work where performed by municipal 
departments or utility companies.  

D. The Contractor shall give the proper authorities all required notices or information relating 
to work in its charge, pay all fees necessary to obtain all official licenses, permits and 
certificates, and comply with the rules of the Connecticut Department of Public Safety.

PART 2 - MATERIALS

2.1 CEMENT MORTAR (FOR ADJUSTING NEW FRAMES):

A. Mortar shall be composed of one (1) part of Portland cement and two (2) parts of sand by 
volume with sufficient water to form a workable mixture.  Cement, sand and water shall 
conform to the applicable provisions of CTDOT Standard Specifications. 

2.2 CEMENT CONCRETE:

A. Material shall comply with Section 030500 Field Concrete of these Specifications.  

2.3 DRAINAGE STRUCTURES:

A. Catch basins shall conform to the following specification:

1. PVC drainage structures shall be of the inline drain type as indicated on the 
contract drawings and referenced within the contract specification.  Ductile iron 
grates for each of these fittings are to be used.  The surface drainage inlets shall 
be as manufactured by Nyloplast a division of Advanced Drainage Systems, Inc., 
or approved equal.  The drainage catch basins required for this contract shall be 



PVC AREA DRAINAGE STRUCTURES

Ballantine Park Pool Improvements – Southbury
334400-3

manufactured from PVC pipe stock, utilizing a thermo-molding process to reform 
the pipe stock to the furnished configuration.  The drainage pipe connection stubs 
shall be manufactured from PVC pipe stock and formed to provide a watertight 
connection with the specified pipe system.  The joint tightness shall conform to 
ASTM D3212 for joints or drain and sewer plastic pipe using flexible elastomeric 
seals.  The pipe bell spigot shall be joined to the inline drain body by use of the 
swage mechanical joint.  The pipe stock used to manufacture the inline drain body 
and pipe bell spigot of the surface drainage inlets shall meet the mechanical 
property requirements for fabricated fittings as described by ASTM D3034, 
Standard for Sewer PVC Pipe and Fittings; ASTM F1336, Standard for PVC 
Gasketed Sewer Fittings.

2. The grates furnished for all surface drainage inlets shall be ductile iron.  Grates 
and covers shall be Nyloplast “Drop-In-Style”, Diameter as noted on plans, “Light 
Duty” rated.  Metal used in the manufacture of the castings shall conform to ASTM 
A536 grade 70-50-05 for ductile iron.

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS:

A. Structures of various types and depths shall be constructed to the line, grades, dimensions 
and design shown on the plans and as directed and furnished with the necessary frames, 
grates, covers, etc., in accordance with these Specifications.  Verify inverts of all utilities to 
remain.  

B. The specified PVC surface drainage inlet shall be installed using conventional flexible pipe 
backfill materials and procedures.  The backfill material shall be crushed stone or other 
granular material meeting the requirements of class 1 or 2 material as defined in ASTM 
D2321.  The surface drainage inlets and manholes shall be bedded and back-filled 
uniformly in accordance with ASTM D2321.

Suitable materials obtained from the excavation or from borrow shall be placed between 
the outside of the structure and the limits of the excavation, uniformly distributed in 
successive layers not exceeding 6-inches in depth and thoroughly compacted by tamping 
with mechanical rammers or tampers.  When required, the backfill material shall be 
moistened during the compacting.  Compaction with iron hand tampers having a tamping 
face not exceeding twenty-five (25) square inches may be allowed, but only after 
permission has been given by the Owner or Engineer.
  

C. All materials removed in the excavation for catch basins, etc., and remaining after the filling 
about the finished structure has been made shall be used wherever possible within the 
project or removed and satisfactorily disposed of outside of the project limits without 
additional compensation.  

D. Drop in style frame castings for structures shall be installed per the manufacturers 
recommendations.  Contractor shall confirm all required finished elevation heights with the 
Department prior to installation.  

E. Where required by the Engineer, the castings shall be temporarily set at such grades as to 
provide drainage during construction.  

F. In general, all methods for installation of the catch basin, brick adjustments, mortaring, and 
installation of frames, grates and covers, shall conform to Section 5.07 of the Connecticut 
Department of Transportation Standard Specifications.
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END OF SECTION 334400


	Blank Page
	Blank Page
	ADP7DD.tmp
	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 the following:
	1. Panel signs.
	2.

	B. Related Sections include the following:
	1. Section 015000 "Temporary Facilities and Controls" for temporary information and directional signs.
	2. Section 220553 "Identification for Plumbing Piping and Equipment" for labels, tags, and nameplates for plumbing systems and equipment.
	3. Section 260553 "Identification for Electrical Systems" for labels, tags, and nameplates for electrical equipment.
	4.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1.

	B. Shop Drawings: For panel signs.
	1. Include fabrication and installation details and attachments to other work.
	2. Show sign mounting heights, locations of supplementary supports to be provided by other installers, and accessories.
	3. Show message list, typestyles, graphic elements, including raised characters and Braille, and layout for each sign.

	C. Samples:  Manufacturer's color charts consisting of actual units or sections of units showing the full range of colors available for the following:
	1. Acrylic Sheet:  Full-size Sample for each color required.
	2.

	D. Sign Schedule:  Use same designations indicated on Drawings or as listed in special schedule.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For manufacturer.
	B. Sample Warranty:  For special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For signs to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.

	1.7 WARRANTY
	A. Special Warranty:  Manufacturer agrees to repair or replace components of signs that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Deterioration of finishes beyond normal weathering.
	b. Deterioration of embedded graphic image
	c. Separation or delamination of sheet material and components.

	2. Warranty Period:  Five (5) years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Thermal Movements: For exterior signs, allow for thermal movements from ambient and surface temperature changes.
	1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

	B. Accessibility Standard: Comply with applicable provisions in the ABA standards of the Federal agency having jurisdiction and ICC/ANSI A117.1.
	C. Source Limitations for Signs: Obtain each sign type indicated from one (1) source from a single manufacturer.

	2.2 PANEL SIGNS
	A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the following:
	1. ASE, Inc.
	2. Best Sign Systems, Inc.
	3. Intelligent Signage, Inc.
	4. Seton Identification Products
	5. Substitutions: Under provisions of Section 012500 “Substitution Procedures”.

	B. Interior Panel Signs: Provide smooth sign panel surfaces constructed to remain flat under installed conditions within a tolerance of plus or minus 1/16-inch measured diagonally from corner to corner.
	C. Interior Signs: Provide matte finish plaques in sizes to accommodate the message indicated in the Signage Schedule on the Door Schedule and the Signage Details drawing in the Construction Documents. Fabricate of thermoformed acrylic plastic conform...
	1. Graphics Application:
	a. Raised Letters: Minimum 1/32-inch-thick acrylic message letters. These shall comply with Section 703.2.3 (not italic, oblique, script or decorative) and 703.2.5 (1-inch character height) of the ICC/ANSI A117.1 Code.
	b. Pictogram: Each sign shall be provided with an international symbol of accessibility per Section 4.30.7 (Figure 43 a and b) of the Americans with Disabilities Act. The raised image pictogram shall have a field height of 6 inches minimum. Text and b...
	c. Messages:
	1) Typeface: Helvetica Medium, with accompanying Grade 2 Braille message.
	2) Type Size: 1-inch large and small case, with width, height and stroke complying with the requirements of Section 703.2.6 (maximum stroke width fifteen percent (15%) of the height of each letter at the top surface of the character and thirty percent...
	3) Background Color: In color selected by Architect and Owner from manufacturer's entire range. Message Color: In contrasting color of background.



	D.
	1.
	a.
	b.
	c.
	d.

	2.
	3.
	4.


	2.3 MATERIALS
	A. Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV absorbing).
	B.

	2.4 ACCESSORIES
	A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signs, non-corrosive and compatible with each material joined, and complying with the following unless otherwise indicated:
	1. Use concealed fasteners and anchors unless indicated to be exposed.
	2. For exterior exposure, furnish stainless-steel devices unless otherwise indicated.
	3. Exposed Metal-Fastener Components, General:
	a. Fastener Heads: For non-structural connections, use flathead or oval countersunk screws and bolts with tamper-resistant head slots unless otherwise indicated.

	4. Sign Mounting Fasteners:
	a. Through Fasteners: Exposed metal fasteners matching sign finish, with type of head indicated, and installed in pre-drilled holes.


	A.
	1.

	B.

	2.5 FABRICATION
	A. General: Provide manufacturer's standard sign assemblies according to requirements indicated.
	1. Preassemble signs in the shop to greatest extent possible. Disassemble signs and assemblies only as necessary for shipping and handling limitations. Clearly mark units for reassembly and installation; apply markings in locations concealed from view...
	2. Mill joints to tight, hairline fit. Form assemblies and joints exposed to weather to exclude water penetration and retention.
	3. Provide rabbets, lugs, and tabs necessary to assemble components and to attach to existing work. Drill and tap for required fasteners. Use concealed fasteners where possible; use exposed fasteners that match sign finish.

	B.
	1.
	2.


	2.6 GENERAL FINISH REQUIREMENTS
	A. Appearance of Finished Work:  Noticeable variations in the same piece are not acceptable.  Variations in appearance of other components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.7 ACRYLIC SHEET FINISHES
	A. Colored Coatings for Acrylic Sheet:  For copy and background colors, provide colored coatings, including inks, dyes, and paints, that are recommended by acrylic manufacturers for optimum adherence to acrylic surface and that are UV and water resist...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	B. Verify that sign-support surfaces are within tolerances to accommodate signs without gaps or irregularities between backs of signs and support surfaces unless otherwise indicated.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General: Install signs using mounting methods indicated and according to manufacturer's written instructions.
	1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign surfaces free of distortion and other defects in appearance.
	2. Install signs so they do not protrude or obstruct according to the accessibility standard.
	3. Before installation, verify that sign surfaces are clean and free of materials or debris that would impair installation.

	B. Accessible Signage: Install in locations on walls as indicated on Drawings and according to the accessibility standard.
	1. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where applicable.  Where not indicated or possible, such as double doors, install signs on nearest adjacent walls.  Locate to allow approach within 3 inches of sign without...

	C. Mounting Methods:
	1. Through Fasteners: Drill holes in substrate using predrilled holes in sign as template. Countersink holes in sign if required. Place sign in position and flush to surface. Install through fasteners and tighten.
	2.

	D. Signs Mounted on Glass: Provide opaque sheet matching sign material and finish onto opposite side of glass to conceal back of sign and two-face tape.

	3.3 ADJUSTING AND CLEANING
	A. Remove and replace damaged or deformed signs and signs that do not comply with specified requirements. Replace signs with damaged or deteriorated finishes or components that cannot be successfully repaired by finish touchup or similar minor repair ...
	B. Remove temporary protective coverings and strippable films as signs are installed.
	C. On completion of installation, clean exposed surfaces of signs according to manufacturer's written instructions and touch up minor nicks and abrasions in finish. Maintain signs in a clean condition during construction and protect from damage until ...
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