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PROJECT:   RICHARD ELEMENTARY SCHOOL 
    RESTROOM REMODELING (PHASE 2) 
    176 McKinley 
    Grosse Pointe Farms, MI 48236 
 
OWNER:   GROSSE POINTE PUBLIC SCHOOL SYSTEM 
    Mr. Richard VanGorder 
    389 St. Clair Avenue 
    Grosse Pointe, MI 48230 
    
ARCHITECTS:  Ehresman Associates Inc. 
ENGINEERS  architects • engineers  
    803 West Big Beaver Rd, Suite 350 
    Troy, Michigan  48084-4734 
    248.244.9710 
    248.244.9712 (f) 
    email:  architects@ehresmanassociates.com 
 
TYPE OF PROPOSALS: 
Sealed bid proposals will be received by the Owner for the construction of Improvements to one (1) Boys 
and one (1) Girls Restroom at Richard Elementary School.  The bidding requirements, conditions of the 
Contract and description of the work are contained in the Contract Documents. 
 
BID SUBMISSION DATE: 
Date:      Thursday, February 11, 2016  Time: 1:00 pm 
Location: Office of Administration 
  389 St. Clair Avenue 
  Grosse Pointe, MI 48230 
 
COPIES OF DOCUMENTS 
Documents are available to General Contractors at Engineering Reproduction, Inc. for review and 
purchase.  The office is located at 13550 Conant Avenue, Detroit, MI 48212.  Telephone:  313-366-3390. 
 Contractor must purchase a full set of documents, including drawings and specifications (i.e. no partial 
sets).  Documents will be available at their location on the date indicated on the advertisement to bid 
(January 12, 2016).  Bidder must register as a public plan room user at Engineering Reproduction 
(www.eng-repro.com) for access to project bidding documents. 
 
MANDATORY PREBID MEETING 
There will be Mandatory Pre-bid Meeting on Tuesday, January 19, 2016 at 10:00 a.m.  at the Grosse 
Pointe Public School System Administration Building, 389 St. Clair Avenue, Grosse Pointe, MI 48230.  
The meeting will take place in the Board Room. 
  
ACCESS TO PLANS  
Plans are on file at the following locations. 
 
1. Ehresman Associates, Inc.    2. Grosse Pointe Public School System 
 803 W. Big Beaver       389 St. Clair Avenue 
 Suite 350        Grosse Pointe, MI 48230 
 Troy, MI 48084       313-432-3081 
 248-244-9710 
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3. Construction Association of Michigan (CAM) 4. McGraw-Hill Dodge (Livonia) 
 43636 Woodward Avenue     36060 Industrial Road 
 P.O. Box 3204       Livonia, MI 48150 
 Bloomfield Hills, MI 48302     810-639-0660 
 248-972-1000 
 
5. Reed Construction Data     6. Construction Data Company (CDC) 
 30 Technology Parkway South     251 Salina Meadows Parkway 
 Suite 100        Suite 180 
 Norcross, GA 30092      Syracuse, NY 13212 
 800-424-3996       888-232-9940 
 
PROPOSAL GUARANTEE 
Each proposal shall be accompanied by a Bid Guarantee in the form of a certified check, cashier's check, 
or Surety Bid Bond in an amount not less than five percent (5%) of the base proposal amount, payable to 
the Owner.  Bid guarantee shall run for a period of ninety (90) days. 
 
CONTRACT SECURITY 
The accepted bidder will be required to provide a satisfactory Performance and Labor & Material 
Payment Bond in the amount of 100% of the Contract Sum. 
 
PROPOSAL ACCEPTANCE 
The Owner reserves the unconditional right to waive any informality or irregularity, reject any or all 
proposals, or to accept proposals which in the judgment of the Owner will serve its best interests, and to 
make in its judgment a determination as to the adequacy of the Contractor's qualifications, experience, 
and capability. 
 
FAMILIAL RELATIONSHIP DISCLOSURE 
All bidders must provide familial disclosure in compliance with MCL 380. 1267 (Public Act 232 of 2004) 
and attach this information to the bid.  The bids shall be accompanied by a sworn and notarized 
statement disclosing any familial relationship that exists between the Owner or any employee of the 
bidder and any member of the Board, Board of Education, Chief Executive Officer or the Superintendent. 
 The Owner will not accept a bid that does not include this sworn and notarized disclosure statement.  
Refer to 00 310 – Proposal Form for further information. 
 
IRAN SANCTIONS ACT CERTIFICATION 
All bidders must provide certification that they are not an Iran linked business within the provisions of the 
Iran Sanctions Act, Michigan Public Act No. 517 of 2012.  The bids shall be accompanied by a sworn and 
notarized statement.  Refer to 00 310 – Proposal Form for further information. 
 
CONTRACTOR ENVIRONMENTAL ACKNOWLEDGEMENT 
All Bidders must provide the Contractor Acknowledgement Form pertaining to asbestos containing 
material (ACM) and lead-based or lead containing paint that may be present at the site and include this 
information with the bid. Refer to 00 310 – Proposal Form for further information. 
 
 
 
END OF SECTION 



   Document A701TM – 1997 
Instructions to Bidders 
 

 AIA Document A701™ – 1997. Copyright © 1970, 1974, 1978, 1987 and 1997 by The American Institute of Architects. All rights reserved. WARNING: This AIA® 

Document is protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA®  Document, or any 
portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the law. This document was 
produced by AIA software at 11:22:42 on 11/13/2013 under Order No.7967476380_1 which expires on 06/14/2014, and is not for resale. 
User Notes:   (812016483) 

 
1 

 

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

 

for the following PROJECT: 
(Name and location or address) 
Richard Elementary School 
Restroom Remodeling (Phase 2) 
176 McKinley 
Grosse Pointe Farms, MI 4236 
 
THE OWNER: 
(Name, legal status and address) 
Grosse Pointe Public School System   
389 St. Clair Ave. 
Grosse Pointe, MI 48230 
 
THE ARCHITECT: 
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Ehresman Associates, Inc.   
803 West Big Beaver Road 
Suite 350 
Troy, MI 48084 
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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 other sample bidding and contract forms. The proposed Contract Documents consist of the 
form of Agreement between the Owner and Contractor, Conditions of the Contract (General, Supplementary and other 
Conditions), Drawings, Specifications and all Addenda issued prior to execution of the Contract. 
 
§ 1.2 Definitions set forth in the General Conditions of the Contract for Construction, AIA Document A201, or in 
other Contract Documents are applicable to the Bidding Documents. 
 
§ 1.3 Addenda are written or graphic instruments issued by the Architect prior to the execution of the Contract which 
modify or interpret the Bidding Documents by additions, deletions, clarifications or corrections. 
 
§ 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 as the base, to which Work may be added or from which Work may be deleted for 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 the amount of 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 The Bidder by making a Bid represents that: 
§ 2.1.1 The Bidder has read and understands the Bidding Documents or Contract Documents, to the extent that such 
documentation relates to the Work for which the Bid is submitted, and for other portions of the Project, if any, being 
bid concurrently or presently under construction. 
 
§ 2.1.2 The Bid is made in compliance with the Bidding Documents. 
 
§ 2.1.3 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 personal observations with the requirements of the proposed Contract Documents. 
 
§ 2.1.4 The Bid is based upon the materials, equipment and systems required by the Bidding Documents without 
exception. 
 
§ 2.1.5  Contractor has been regularly engaged in this business for at least seven (7) years, and has successfully 
completed at least three (3) projects of similar size and costs.  Provide a list of references and completed projects with
 telephone number and name of contact person with 24 hours of request, and on space provided on the Proposal form.
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§ 2.1.6 COST OF PERMITS AND FEES.  Bidder has included the following 
§ 2.1.6.1.  State Permits, Fees.  The Base Proposal Amount shall include the cost of the building permit and all other 
permits, governmental fees, licenses, inspections and related work necessary for the proper execution of the work of 
the Contract, including: 
a. Building Permit Fees and Inspections. 
b. Mechanical Permit Fees and Inspections. 
c. Plumbing Permit Fees and Inspections. 
d. Fire Services Permit and Inspections. 
d. Electrical Permit Fees and Inspections. 
Do not include in the Proposal Amount the following fees already paid for by the Owner. 
a. Plan Review Fees 
For further information on fees and inspections, contact the State of Michigan at 517-241-9313. 
 
 
ARTICLE 3   BIDDING DOCUMENTS 
§ 3.1 COPIES 
§ 3.1.1 Bidders may obtain complete sets of the Bidding Documents from the issuing office designated in the 
Advertisement or Invitation to Bid in the number and for the deposit sum, if any, stated therein. The deposit will be 
refunded to Bidders who submit a bona fide Bid and return the Bidding Documents in good condition within ten days 
after receipt of Bids. The cost of replacement of missing or damaged documents will be deducted from the deposit. A 
Bidder receiving a Contract award may retain the Bidding Documents and the Bidder’s deposit will be refunded. 
 
§ 3.1.2 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. 
 
§ 3.1.3 Bidders shall use complete sets of Bidding Documents in preparing Bids; neither the Owner nor Architect 
assumes responsibility for errors or misinterpretations resulting from the use of incomplete sets of Bidding 
Documents. 
 
§ 3.1.4 The Owner and Architect may make copies of the Bidding Documents available on the above terms for the 
purpose of obtaining Bids on the Work. No license or grant of use is conferred by issuance of copies of the Bidding 
Documents. 
 
§ 3.2 INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS 
§ 3.2.1 The Bidder shall carefully study and compare the Bidding Documents with each other, and with other work 
being bid concurrently or presently under construction to the extent that it relates to the Work for which the Bid is 
submitted, shall examine the site and local conditions, and shall at once report to the Architect errors, inconsistencies 
or ambiguities discovered. 
 
§ 3.2.2 Bidders and Sub-bidders requiring clarification or interpretation of the Bidding Documents shall make a 
written request which shall reach the Architect at least seven days prior to the date for receipt of Bids. 
 
§ 3.2.3 Interpretations, corrections and changes of the Bidding Documents will be made by Addendum. 
Interpretations, corrections and changes of the Bidding Documents made in any other manner will 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 No substitution will be considered prior to receipt of Bids unless written request for approval has been received 
by the Architect at least ten days prior to the date for receipt of Bids. Such requests shall include the name of the 
material or equipment for which it is to be substituted and a complete description of the proposed substitution 
including drawings, performance and test data, and other information necessary for an evaluation. A statement setting 
forth changes in other materials, equipment or other portions of the Work, including changes in the work of other 
contracts that incorporation of the proposed substitution would require, shall be included. The burden of proof of the 
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merit of the proposed substitution is upon the proposer. The Architect’s decision of approval or disapproval of a 
proposed substitution shall be final. 
 
§ 3.3.3 If the Architect approves a proposed substitution prior to receipt of Bids, such approval will be set forth in an 
Addendum. Bidders shall not rely upon approvals made in any other manner. 
 
§ 3.3.4 No substitutions will be considered after the Contract award unless specifically provided for in the Contract 
Documents. 
 
§ 3.4 ADDENDA 
§ 3.4.1 Addenda will be transmitted to all who are known by the issuing office to have received a complete set of 
Bidding Documents. 
 
§ 3.4.2 Copies of Addenda will be made available for inspection wherever Bidding Documents are on file for that 
purpose. 
 
§ 3.4.3 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 Each Bidder shall ascertain prior to submitting a Bid 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 the Bidding Documents. 
 
§ 4.1.2 All blanks on the bid form shall be legibly executed in a non-erasable medium. 
 
§ 4.1.3 Sums shall be expressed in both words and figures. In case of discrepancy, the amount written in words shall 
govern. 
 
§ 4.1.4 Interlineations, alterations and erasures 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." 
 
§ 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 make no 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 of the Bidder and the nature of legal form of the Bidder. The 
Bidder shall provide evidence of legal authority to perform within the jurisdiction of the Work. Each copy shall be 
signed by the person or persons legally authorized to bind the Bidder to a contract. A Bid by a corporation shall further 
give the state of incorporation and have the corporate seal affixed. A Bid submitted by an agent shall have a current 
power of attorney attached certifying the agent’s authority to bind the Bidder. 
 
§ 4.2 BID SECURITY 
§ 4.2.1 Each Bid shall be accompanied by a bid security in the form and amount required if so stipulated in the 
Instructions to Bidders. The Bidder pledges to enter into a Contract with the Owner on the terms stated in the Bid and 
will, 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. The amount of the bid security 
shall not be forfeited to the Owner in the event the Owner fails to comply with Section 6.2. 
 
§ 4.2.2 If a surety bond is required, it shall be written on AIA Document A310, Bid Bond, unless otherwise provided in 
the Bidding Documents, and the attorney-in-fact who executes the bond on behalf of the surety shall affix to the bond 
a certified and current copy of the power of attorney. 
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§ 4.2.3 The Owner will have the right to retain the bid security of Bidders to whom an award is being considered until 
either (a) the Contract has been executed and bonds, if required, have been furnished, or (b) the specified time has 
elapsed so that Bids may be withdrawn or (c) all Bids have been rejected. 
 
§ 4.3 SUBMISSION OF BIDS 
§ 4.3.1 All copies of the Bid, the bid security, if any, 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. 
 
§ 4.3.2 Bids shall be deposited at the designated location prior to the time and date for receipt of Bids.  Bids received 
after the time and date for receipt of Bids will be returned unopened. 
 
§ 4.3.3 The Bidder shall assume full responsibility for timely delivery at the location designated for receipt of Bids. 
 
§ 4.3.4 Oral, telephonic, telegraphic, facsimile or other electronically transmitted bids will not be considered. 
 
§ 4.3.5  Submit two (2) copies of Bid. 
 
§ 4.3.6 Bids will be opened publicly and read aloud. 
 
 
§ 4.4 MODIFICATION OR WITHDRAWAL OF BID 
§ 4.4.1 A Bid may not be modified, withdrawn or canceled by the Bidder during the stipulated time period following 
the time and date designated for the receipt of Bids, and each Bidder so agrees in submitting a Bid. 
 
§ 4.4.2 Prior to the time and date designated for receipt of Bids, a Bid submitted may be modified or withdrawn by 
notice to the party receiving Bids at the place designated for receipt of Bids. Such notice shall be in writing over the 
signature of the Bidder. Written confirmation over the signature of the Bidder shall be received, and date- and 
time-stamped by the receiving party on or before the date and time set for receipt of Bids. A change shall be so worded 
as not to reveal the amount of the original Bid. 
 
§ 4.4.3 Withdrawn Bids may be resubmitted up to the date and time designated for the receipt of Bids provided that 
they are then fully in conformance with these Instructions to Bidders. 
 
§ 4.4.4 Bid security, if required, shall be in an amount sufficient for the Bid as resubmitted. 
 
ARTICLE 5   CONSIDERATION OF BIDS 
§ 5.1 OPENING OF BIDS 
At the discretion of the Owner, if stipulated in the Advertisement or Invitation to Bid, the properly identified Bids 
received on time will be publicly opened and will be read aloud. An abstract of the Bids may be made available to 
Bidders. 
 
§ 5.2 REJECTION OF BIDS 
The Owner shall have the right to reject any or all Bids. A Bid not accompanied by a required bid security or by other 
data required by the Bidding Documents, or a Bid which is in any way incomplete or irregular is subject to rejection. 
 
§ 5.2.1. Bids are considered irregular and may be rejected for any of the following reasons unless otherwise provided 
by law: 
1. If Bid Proposal Form furnished is not used or is altered. 
2. If there are unauthorized additions, qualified or conditional Bids, or irregularities of any kind which make  
 the Bid incomplete, indefinite, or ambiguous as to its meaning. 
3. If Bidder adds any provisions reserving right to accept or reject any award, or enter into Contract pursuant  
 to an award. 
4. If Unit or Lump Sum prices or Alternates contained in the Bid Proposal are obviously unbalanced either in  
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 excess or, or below, reasonable cost analysis values. 
5. If Bidder fails to complete Bid form in any other particulars where information is requested so Bid form  
 may be properly evaluated. 
6. Bidder is deemed to not be the lowest Responsive, Responsible Bidder by definition and prevailing status. 
7. Bidder’s qualifications and level of performance on past projects is deemed unacceptable by the Owner, at  
 its sole discretion. 
8. Bidders proposed substantial and/or final completion date does not meet the Owner’s best interest in its’  
 sole judgment. 
9. Owner reserve the right to reject any Bid, at their sole discretion, except where otherwise provided by law  
 in the case of Public Work. 
 
§  5.2.2. By submitting a proposal, each bidder agrees to waive any claim it has or may have against the Owner, the 
Architect-Engineer, and their respective employees, arising out of, or in connection with, the administration, 
evaluation, or recommendation of any bid. 
 
§ 5.3 ACCEPTANCE OF BID (AWARD) 
§ 5.3.1 It is the intent of the Owner to award a Contract to the lowest qualified Bidder provided the Bid has been 
submitted in accordance with the requirements of the Bidding Documents and does not exceed the funds available. 
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 own best interests. 
 
§ 5.3.2 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 low Bidder on the basis of the sum of the Base Bid and 
Alternates accepted. 
 
§ 5.3.3 In determining the lowest responsible Bidder, the Owner will consider the proposal amount, the qualifications,
 and contractor’s level of performance on past projects for this Owner or other Owners, the timeliness of the proposal
 as based on the stated completion dates and the Owner’s evaluation of the contractor’s schedule performance on prior
 projects. 
 
§ 5.3.4  The Owner reserves the right to accept any bids and to reject any and all bids, or to negotiate Contract terms 
with the Various Bidders when such is deemed by the Owner to be in its best interest. 
 
 
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, a properly 
executed AIA Document A305, Contractor’s Qualification Statement, unless such a Statement has been previously 
required and submitted as a prerequisite to the issuance of Bidding Documents. 
 
§ 6.1.1.  Subcontractor’s Qualifications 
a. Submit a list of major subcontractors, within 48 hours if requested by Owner. 
b. Submit a detailed trade cost breakdown for major subcontractors and equipment, within 72 hours if  
 requested by Owner. 
 
§ 6.2 OWNER’S FINANCIAL CAPABILITY 
The Owner shall, at the request of the Bidder to whom award of a Contract is under consideration and no later than 
seven days prior to the expiration of the time for withdrawal of Bids, furnish to the Bidder reasonable evidence that 
financial arrangements have been made to fulfill the Owner’s obligations under the Contract. Unless such reasonable 
evidence is furnished, the Bidder will not be required to execute the Agreement between the Owner and Contractor. 
 
§ 6.3 SUBMITTALS 
§ 6.3.1 The Bidder shall, as soon as practicable or as stipulated in the Bidding Documents, after notification of 
selection for the award of a Contract, furnish to the Owner through the Architect in writing: 

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

.2 names of the manufacturers, products, and the suppliers of principal items or systems of materials and 
equipment proposed for the Work; and 
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.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 in writing 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, (1) 
withdraw the Bid or (2) submit an acceptable substitute person or entity with an adjustment in the Base Bid or 
Alternate Bid to cover 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. Bonds may be secured through the Bidder’s usual sources. 
 
§ 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 If the Owner requires that bonds be secured from other than the Bidder’s usual sources, changes in cost will be 
adjusted as provided in the Contract Documents. 
 
§ 7.1.4 PROPOSAL GUARANTEE (BID BOND)  The successful bidder’s bid guarantee will be retained until it has
 signed the Contract and furnished the required payment and performance bonds.  The Owner reserves the right to 
retain the security of the next two lowest bidders for each contract until the lowest bidder enters into contract, or until
 ninety (90) days after the bid opening, whichever is the shorter.  All other bid securities will be returned as soon as 
practicable.  If any bidder refuses to enter into a Contract, the Owner will retain its Bid Security as liquidated damages,
 but not as a penalty.  Form:  Certified check, bank money order, or surety bond. 
 
§ 7.1.5  CONTRACT SECURITY (PERFORMANCE BOND)  The Contractor, as Principal, shall furnish a Surety
 Bond  in a form acceptable to the owner in an amount at least equal to one hundred percent (100%) of the contract 
amount as security for faithful performance of this contract.  The Owner shall be Obligee under said bond.  The bond
 shall guarantee the faithful performance and shall indemnify and save harmless the Obligee from all costs and 
damages by reason of the Principal’s failure to perform in accordance with the contract provisions.  The contract, by 
reference, shall be an integral part of the bond.  Said bond shall be with a surety company licensed and admitted to do
 business in the State of Michigan.  The surety shall be acceptable to the Owner. 
 
§ 7.1.6  LABOR & MATERIAL PAYMENT BOND  The Contractor, as Principal, shall furnish a Surety Bond in 
form acceptable to the Owner in the amount at least equal to one hundred percent (100%) of the contract amount as 
security for the prompt payment to all persons supplying labor and material in the performance of all work under said
 contract, and any and all authorized modifications under this contract.  The contract, by references, shall be an integral
 part of this bond.  Said bond shall be with a Surety licensed and admitted to do business in the State of Michigan.  The
 Surety shall be acceptable to the Owner. 
 
§ 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 be commenced prior thereto 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. 
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§ 7.2.2 Unless otherwise provided, the bonds shall be written on AIA Document A312, Performance Bond and 
Payment Bond. Both bonds shall be written in the amount of the Contract Sum. 
 
§ 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 
thereto a certified and current copy of the power of attorney. 
 
ARTICLE 8   FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR 
Unless otherwise required in the Bidding Documents, the Agreement for the Work will be written on AIA Document 
A101, Standard Form of Agreement Between Owner and Contractor Where the Basis of Payment Is a Stipulated Sum. 
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Certification of Document’s Authenticity 
AIA® Document D401™ – 2003 
 
 
I,  , hereby certify, to the best of my knowledge, information and belief, that I created the attached final document 
simultaneously with this certification at 11:22:42 on 11/13/2013 under Order No. 7967476380_1 from AIA Contract 
Documents software and that in preparing the attached final document I made no changes to the original text of AIA® 
Document A701™ – 1997, Instructions to Bidders, as published by the AIA in its software, other than changes shown 
in the attached final document by underscoring added text and striking over deleted text. 
 
 
 
_____________________________________________________________ 
(Signed)  
 
 
 
_____________________________________________________________ 
(Title)  
 
 
 
_____________________________________________________________ 
(Dated) 



   Document A101TM – 2007 
Standard Form of Agreement Between Owner and Contractor where the basis of 
payment is a Stipulated Sum 
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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. A 
vertical line in the left margin of this 
document indicates where the author 
has added necessary information 
and where the author has added to or 
deleted from the original AIA text. 

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

AIA Document A201™–2007, 
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. 

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) 
 
Grosse Pointe Public School System 
389 St. Clair Avenue 
Grosse Pointe, MI 48230 
Telephone Number: 313-432-3082 
Fax Number: 313-432-3086 
 
and the Contractor: 
(Name, legal status, address and other information) 
 
 
 
for the following Project: 
(Name, location and detailed description) 
 
Richard Elementary School 
Restroom Remodeling (Phase 2) 
176 McKinley 
Grosse Pointe Farms, MI 48236 
   
 
The Architect: 
(Name, legal status, address and other information) 
 
Ehresman Associates, Inc.   
803 W. Big Beaver Road 
Suite 350 
Troy, MI 48084 
 
 
The Owner and Contractor agree as follows. 
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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 the date of this Agreement unless a different date is stated 
below or provision is made for the date to be fixed in a notice to proceed issued by the Owner. 
(Insert the date of commencement if it differs from the date of this Agreement or, if applicable, state that the date will 
be fixed in a notice to proceed.) 
 
Work shall not begin on the project until June 16, 2014. 
 
If, prior to the commencement of the Work, the Owner requires time to file mortgages and other security interests, the 
Owner’s time requirement shall be as follows: 
 
   
 
§ 3.2 The Contract Time shall be measured from the date of commencement. 
 
§ 3.3 The Contractor shall achieve Substantial Completion of the entire Work not later than    (    ) days from the date 
of commencement, or as follows: 
(Insert number of calendar days. Alternatively, a calendar date may be used when coordinated with the date of 
commencement. If appropriate, insert requirements for earlier Substantial Completion of certain portions of the 
Work.) 
 
Substantial Completion not later than August 15, 2014 
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Final Completion not later than August 22, 2014 
 

Portion of Work Substantial Completion Date 
    

 
, subject to adjustments of this Contract Time as provided in the Contract Documents. 
(Insert provisions, if any, for liquidated damages relating to failure to achieve Substantial Completion on time or for 
bonus payments for early completion of the Work.) 
 
LIQUIDATED DAMAGES PROVISIONS 
Contractor shall complete the entire work and obtain Certificate of Occupancy by the substantial completion date 
indicated on the Proposal Form.  Contractor and Owner agree that if the Certificate of Occupancy is obtained later than 
the date, the following liquidated provisions shall apply.  The project completion date shall be adjusted by any amount 
of time properly documented in Change Orders.  If the owner and Contractor do not agree with an adjustment in 
Contract time due to change directives, such adjustments shall be determined by the Architect.  No adjustments to the 
Contract time shall be allowed for weather conditions.  
 
LATE COMPLETION LIQUIDATED DAMAGES 
If the Contractor fails to obtain the Certificate of Occupancy for the project by the Project Completion date (as 
adjusted pursuant to this paragraph), the Contract Sum payable to the Contractor will be reduced in the amount of 
$1000.  for each day that the issuance of the Certificate of Occupancy exceeds the project completion date. 
   
 
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 The Contract Sum is based upon the following alternates, if any, which are described in the Contract Documents 
and are hereby accepted by the Owner: 
(State the numbers or other identification of accepted alternates. If the bidding or proposal documents permit the 
Owner to accept other alternates subsequent to the execution of this Agreement, attach a schedule of such other 
alternates showing the amount for each and the date when that amount expires.) 
 
   
 
§ 4.3 Unit prices, if any: 
(Identify and state the unit price; state quantity limitations, if any, to which the unit price will be applicable.) 
 

Item Units and Limitations Price Per Unit ($0.00) 
     

 
§ 4.4 Allowances included in the Contract Sum, if any: 
(Identify allowance and state exclusions, if any, from the allowance price.) 
 

Item Price 
    

 
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: 
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§ 5.1.3 Provided that an Application for Payment is received by the Architect not later than the fifth day of a month, 
the Owner shall make payment of the certified amount to the Contractor not later than the twenty-sixth  day of the 
same  month. If an Application for Payment is received by the Architect after the application date fixed above, 
payment shall be made by the Owner not later than thirty ( 30 ) 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, unless objected to by the Architect, 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 Subject to other provisions of the Contract Documents, the amount of each progress payment shall be 
computed as follows: 

.1 Take that portion of the Contract Sum properly allocable to completed Work as determined by 
multiplying the percentage completion of each portion of the Work by the share of the Contract Sum 
allocated to that portion of the Work in the schedule of values, less retainage of ten percent ( 10 %). 
Pending final determination of cost to the Owner of changes in the Work, amounts not in dispute shall 
be included as provided in Section 7.3.9 of AIA Document A201™–2007, General Conditions of the 
Contract for Construction; 

.2 Add that portion of the Contract Sum properly allocable to materials and equipment delivered and 
suitably stored at the site for subsequent incorporation in the completed construction (or, if approved in 
advance by the Owner, suitably stored off the site at a location agreed upon in writing), less retainage of 
ten percent ( 10 %); 

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

.4 Subtract amounts, if any, for which the Architect has withheld or nullified a Certificate for Payment as 
provided in Section 9.5 of AIA Document A201–2007. 

 
§ 5.1.7 The progress payment amount determined in accordance with Section 5.1.6 shall be further modified under the 
following circumstances: 

.1 Add, upon Substantial Completion of the Work, a sum sufficient to increase the total payments to the 
full amount of the Contract Sum, less such amounts as the Architect shall determine for incomplete 
Work, retainage applicable to such work and unsettled claims; and 
(Section 9.8.5 of AIA Document A201–2007 requires release of applicable retainage upon Substantial 
Completion of Work with consent of surety, if any.) 

.2 Add, if final completion of the Work is thereafter materially delayed through no fault of the Contractor, 
any additional amounts payable in accordance with Section 9.10.3 of AIA Document A201–2007. 

 
§ 5.1.8 Reduction or limitation of retainage, if any, shall be as follows: 
(If it is intended, prior to Substantial Completion of the entire Work, to reduce or limit the retainage resulting from the 
percentages inserted in Sections 5.1.6.1 and 5.1.6.2 above, and this is not explained elsewhere in the Contract 
Documents, insert here provisions for such reduction or limitation.) 
 
   
 
§ 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 
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.1 the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct 
Work as provided in Section 12.2.2 of AIA Document A201–2007, 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: 
 
It shall be a condition precedent that the contractor submit a sworn statement and full unconditional waivers of lien for 
all materials, labor and major equipment suppliers to the project prior to final payment.   
 
ARTICLE 6   DISPUTE RESOLUTION 
§ 6.1 INITIAL DECISION MAKER 
The Architect will serve as Initial Decision Maker pursuant to Section 15.2 of AIA Document A201–2007, unless the 
parties appoint below another individual, not a party to this Agreement, to serve as Initial Decision Maker. 
(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, if 
other than the Architect.) 
 
 
§ 6.2 BINDING DISPUTE RESOLUTION 
For any Claim subject to, but not resolved by, mediation pursuant to Section 15.3 of AIA Document A201–2007, the 
method of binding dispute resolution shall be as follows: 
(Check the appropriate box. If the Owner and Contractor do not select a method of binding dispute resolution below, 
or do not subsequently agree in writing to a binding dispute resolution method other than litigation, Claims will be 
resolved by litigation in a court of competent jurisdiction.) 
 

[    ] Arbitration pursuant to Section 15.4 of AIA Document A201–2007 
 
[ X   ] Litigation in a court of competent jurisdiction 
 
[    ] Other (Specify) 
 
   

 
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 
A201–2007. 
 
§ 7.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A201–2007. 
 
ARTICLE 8   MISCELLANEOUS PROVISIONS 
§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A201–2007 or another Contract 
Document, the reference refers to that provision as amended or supplemented by other provisions of the Contract 
Documents. 
 
§ 8.2 Payments due and unpaid under the Contract shall bear interest from the date payment is due at the rate stated 
below, or in the absence thereof, at the legal rate prevailing from time to time at the place where the Project is located. 
(Insert rate of interest agreed upon, if any.) 
 
   %    
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§ 8.3 The Owner’s representative: 
(Name, address and other information) 
 
Mr. Richard VanGorder 
Grosse Pointe Public School System 
389 St. Clair Avenue 
Grosse Pointe, MI 48230 
Rich.Vangorder@gpschools.org 
§ 8.4 The Contractor’s representative: 
(Name, address and other information) 
 
 
 
§ 8.5 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days written notice to the 
other party. 
 
§ 8.6 Other provisions: 
 
The contractor shall submit all closeout documents as indicated in the project manual prior to the Architect’s 
recommendation to release final payment in addition to Paragraph 5.2.2.   
 
ARTICLE 9   ENUMERATION OF CONTRACT DOCUMENTS 
§ 9.1 The Contract Documents, except for Modifications issued after execution of this Agreement, are enumerated in 
the sections below. 
 
§ 9.1.1 The Agreement is this executed AIA Document A101–2007, Standard Form of Agreement Between Owner 
and Contractor. 
 
§ 9.1.2 The General Conditions are AIA Document A201–2007, General Conditions of the Contract for Construction. 
 
§ 9.1.3 The Supplementary and other Conditions of the Contract: 
 

Document Title Date Pages 
  AIA A201-2007 General Conditions of 

the Contract for 
Construction 

14 JAN 14 43 

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

Section Title Date Pages 
  Attachment "A"    

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

Number Title Date 
  Attachment "B"   

 
§ 9.1.6 The Addenda, if any: 
 

Number Date Pages 
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Portions of Addenda relating to bidding requirements are not part of the Contract Documents unless the bidding 
requirements are also enumerated in this Article 9. 
 
§ 9.1.7 Additional documents, if any, forming part of the Contract Documents: 
 

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

 
   

 
.2 Other documents, if any, listed below: 

(List here any additional documents that are intended to form part of the Contract Documents. AIA 
Document A201–2007 provides that bidding requirements such as advertisement or invitation to bid, 
Instructions to Bidders, sample forms and the Contractor’s bid are not part of the Contract Documents 
unless enumerated in this Agreement.  They should be listed here only if intended to be part of the 
Contract Documents.) 

 
A.  Table of Contents of Specification – Attachment A 
B.  List of Drawings – Attachment B 
C.  Section 00 020 "Invitation to Bid 
D.   AIA Document A701-1997 "Instructions to Bidders" 
E.  Section 00 110 "Special Materials Handling" 
F.  Limited Asbestos Survey Report 
G.  Limited lead Containing Paint Survey Report 
H.  Contractor’s Proposal  

 
ARTICLE 10   INSURANCE AND BONDS 
The Contractor shall purchase and maintain insurance and provide bonds as set forth in Article 11 of AIA Document 
A201–2007. 
(State bonding requirements, if any, and limits of liability for insurance required in Article 11 of AIA Document 
A201–2007.) 
 

Type of insurance or bond Limit of liability or bond amount ($0.00) 
    

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

       
OWNER (Signature)  CONTRACTOR (Signature) 

Richard VanGorder, Manager of Buildings & 
Grounds   
(Printed name and title)  (Printed name and title) 
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PAGE 1 
 
Grosse Pointe Public School System 
389 St. Clair Avenue 
Grosse Pointe, MI 48230 
Telephone Number: 313-432-3082 
Fax Number: 313-432-3086 
 
… 
 
Richard Elementary School 
Restroom Remodeling (Phase 2) 
176 McKinley 
Grosse Pointe Farms, MI 48236 
 
… 
 
Ehresman Associates, Inc.   
803 W. Big Beaver Road 
Suite 350 
Troy, MI 48084 
 
PAGE 2 
 
Work shall not begin on the project until June 16, 2014. 
 
… 
 
Substantial Completion not later than August 15, 2014 
Final Completion not later than August 22, 2014 
 
PAGE 3 
 
LIQUIDATED DAMAGES PROVISIONS 
Contractor shall complete the entire work and obtain Certificate of Occupancy by the substantial completion date 
indicated on the Proposal Form.  Contractor and Owner agree that if the Certificate of Occupancy is obtained later than 
the date, the following liquidated provisions shall apply.  The project completion date shall be adjusted by any amount 
of time properly documented in Change Orders.  If the owner and Contractor do not agree with an adjustment in 
Contract time due to change directives, such adjustments shall be determined by the Architect.  No adjustments to the 
Contract time shall be allowed for weather conditions.  
 
LATE COMPLETION LIQUIDATED DAMAGES 
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If the Contractor fails to obtain the Certificate of Occupancy for the project by the Project Completion date (as 
adjusted pursuant to this paragraph), the Contract Sum payable to the Contractor will be reduced in the amount of 
$1000.  for each day that the issuance of the Certificate of Occupancy exceeds the project completion date. 
 
PAGE 4 
 
§ 5.1.3 Provided that an Application for Payment is received by the Architect not later than the fifth day of a month, 
the Owner shall make payment of the certified amount to the Contractor not later than the twenty-sixth  day of the 
same  month. If an Application for Payment is received by the Architect after the application date fixed above, 
payment shall be made by the Owner not later than thirty ( 30 ) days after the Architect receives the Application for 
Payment. 
 
… 
 

.1 Take that portion of the Contract Sum properly allocable to completed Work as determined by 
multiplying the percentage completion of each portion of the Work by the share of the Contract Sum 
allocated to that portion of the Work in the schedule of values, less retainage of ten percent ( 10 %). 
Pending final determination of cost to the Owner of changes in the Work, amounts not in dispute shall 
be included as provided in Section 7.3.9 of AIA Document A201™–2007, General Conditions of the 
Contract for Construction; 

.2 Add that portion of the Contract Sum properly allocable to materials and equipment delivered and 
suitably stored at the site for subsequent incorporation in the completed construction (or, if approved in 
advance by the Owner, suitably stored off the site at a location agreed upon in writing), less retainage of 
ten percent ( 10 %); 

 
PAGE 5 
 
It shall be a condition precedent that the contractor submit a sworn statement and full unconditional waivers of lien for 
all materials, labor and major equipment suppliers to the project prior to final payment.   
 
… 
 

[ X   ] Litigation in a court of competent jurisdiction 
 
… 
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§ 8.3 The Owner’s representative: 
 
PAGE 6 
 
Mr. Richard VanGorder 
Grosse Pointe Public School System 
389 St. Clair Avenue 
Grosse Pointe, MI 48230 
Rich.Vangorder@gpschools.org 
 
… 
 
The contractor shall submit all closeout documents as indicated in the project manual prior to the Architect’s 
recommendation to release final payment in addition to Paragraph 5.2.2.   
 
… 
 

  AIA A201-2007 General Conditions of 
the Contract for 
Construction 

14 JAN 14 43 

 
… 
 

  Attachment "A"    
 
… 
 

  Attachment "B"   
 
PAGE 7 
 

A.  Table of Contents of Specification – Attachment A 
B.  List of Drawings – Attachment B 
C.  Section 00 020 "Invitation to Bid 
D.   AIA Document A701-1997 "Instructions to Bidders" 
E.  Section 00 110 "Special Materials Handling" 
F.  Limited Asbestos Survey Report 
G.  Limited lead Containing Paint Survey Report 
H.  Contractor’s Proposal  

 
… 
 

Richard VanGorder, Manager of Buildings & 
Grounds   
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Certification of Document’s Authenticity 
AIA® Document D401™ – 2003 
 
 
I, Pam Wojcik, hereby certify, to the best of my knowledge, information and belief, that I created the attached final 
document simultaneously with its associated Additions and Deletions Report and this certification at 13:54:08 on 
01/09/2014 under Order No. 7967476380_1 from AIA Contract Documents software and that in preparing the 
attached final document I made no changes to the original text of AIA® Document A101™ – 2007, Standard Form of 
Agreement Between Owner and Contractor  where the basis of payment is a Stipulated Sum, as published by the AIA 
in its software, other than those additions and deletions shown in the associated Additions and Deletions Report. 
 
 
 
_____________________________________________________________ 
(Signed)  
 
 
 
_____________________________________________________________ 
(Title)  
 
 
 
_____________________________________________________________ 
(Dated) 
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DESCRIPTION 
THESE DOCUMENTS were not prepared by, or reviewed by Ehresman Associates, Inc.  They are bound 
herein, simply as a convenience to the Bidders. 
THE OWNER retained Testing Engineers and Consultants to: 
1. TEST FOR PRESENCE of Asbestos Containing Material (ACM) in the work area. 
2. TEST FOR PRESENCE of lead paint in the work area. 
 
ASBESTOS-CONTAINING MATERIALS (ACM) 
TEC CONCLUDED THAT (Report 54063-01, dated December 17, 2013). 
1. ASBESTOS-CONTAINING MATERIALS WERE DETECTED or assumed in the following materials. 
 a. Pipe Fittings on Aircell Straight Pipe 
 b. Aircell Straight Pipe Insulation 
 c. Glue Pod Associated with HM #4 
 
LEAD-CONTAINING PAINT 
TEC CONCLUDED THAT (Report 54063-02, dated December 17, 2013). 
1. LEAD-BASED PAINT was not identified in the survey area. 
2. LEAD-CONTAINING PAINT was identified in the survey area. 
3. PAINT CONDITION throughout the survey area range from intact to non-intact (peeling). 
THESE DOCUMENTS WERE PREPARED BY Testing Engineers and Consultants, Inc., 1343 Rochester 
Road, Troy, M 48099.  Telephone:  248-588-6200.  Contact: Mr. Scott Chandler or Mr. Richard Michalski. 
 
WORK DESCRIPTION 
ASBESTOS CONTAINING MATERIAL:  Abatement and/or removal and disposal of asbestos-containing 
material (ACM) is not included in the scope of this Improvement contract work. 
1. IN THE EVENT THE CONTRACTOR encounters suspected ACM, it shall notify the Owner. Do not  
 proceed until conditions are satisfactory. 
2. THE OWNER will have a qualified ACM contractor undertake this work. 
3. THE CONTRACTOR shall cooperate fully with the Owner and the ACM contractor; to identify needs, 

locations, access to site, coordination with implementation schedules, etc. 
4. AIR QUALITY TESTING shall be undertaken by the Owner to identify initial base line air quality, 

monitor abatement activity air levels, and provide a certification of air qualify at the end of the project. 
CONTRACTOR ACKNOWLEDGMENT FORM:  The attached form to be signed by the Contractor, in addition 
to form included in 00 310 – Proposal Form. 
 
BASE BID PROPOSAL AMOUNT 
DO NOT INCLUDE the cost for environmental removal of the asbestos-containing materials (ACM) items 
listed above in the Base Proposal Amount.  This removal and disposal work will be provided by the Owner, 
with a separate environmental contractor. 
 
WORK DESCRIPTION 
LEAD-CONTAINING PAINT:  Disturbance of building components with lead-based or lead-containing paint is 
not included in the scope of this improvement contract work. 
1. IN THE EVENT THE CONTRACTOR encounters suspected lead-based or lead-containing paints not  
 identified in the above reports, it shall notify the Owner.  Do not proceed until the additional survey and  
 analysis is complete. 
2. THE CONTRACTOR will take protective measures to ensure that the activities of its employees will not 

result in migration of lead-containing dust outside the work area and that residual air and settled dust 
lead concentrations inside the work area are not elevated after the work is complete.  It shall comply 
with the requirements of 29 CFR 1926.62 “Lead Exposure in Construction”. 
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3. THE OWNER will retain the services of one of the following environmental contractors for the 

disturbance of building components with lead-based or lead-containing paint that involves one or more 
of the following activities:  manual demolition of structures (such as drywall or plaster), manual scraping 
or sanding, heat gun applications, power tool cleaning, abrasive blasting, welding, cutting or torch 
burning.  These companies have been accepted by the owner and environmental consultant to perform 
the work. 

 a. Environmental Maintenance Engineers, Inc. (313)-791-2600 
 b. Certified Abatement Services, Inc. (810)-742-0600 
4. TESTING shall be undertaken by the owner to identify initial base line air quality and settled dust 

concentrations, to monitor lead-containing paint removal activity, and to documentation of acceptable 
airborne and settled dust lead concentrations at the end of the project. 

CONTRACTOR ENVIRONMENTAL ACKNOWLEDGEMENT FORM:  The attached form to be signed by the 
Contractor, in addition to form included in 00 310 – Proposal Form. 
 
BASE BID PROPOSAL AMOUNT 
DO NOT INCLUDE the cost for removal of the lead-based and lead-containing paint items included in the 
reports in the Base Proposal Amount.  The removal work shall be undertaken by one of the qualified and 
acceptable environmental contractors listed above. 
 
NOTIFICATION TO ALL CONTRACTORS 
In accordance with the Owner’s AHERA (Asbestos Hazard and Emergency Response Act) and the Michigan 
Hazard Communication Standard (Right to Know), please be informed that asbestos containing and assumed 
asbestos-containing materials have been identified in this building.   The location of all known asbestos-
containing materials and assumed asbestos-containing materials are identified in the building's AHERA 
management plan book.  
 
The AHERA management plan book is located in the building office.  It is the responsibility of all contractors to 
review the management plan book to determine whether the activities of their employees present a potential 
for the disturbance of any of these materials.  Contractors must notify the Owner's "Designated person" prior 
to conducting any activities which may result in disturbance of any asbestos-containing or assumed asbestos-
containing materials. 
 
Please note that other hazardous chemicals may also be present in the building.  Information on the presence 
and nature of these chemical hazards may be obtained by reviewing the Material Safety Data Sheets for 
these products, which are located in the building office. 
 
CONTRACTOR ACKNOWLEDGMENT 
 
I have been informed of the presence of asbestos-containing materials and assumed asbestos-containing 
materials in the building.  I have notified the Owner's Designated Person of any activities of my employees 
which may result in the disturbance of these materials.  I have also been informed of the hazards of other 
chemicals present in the area where my employees will be working and of the appropriate protective 
measures.  I take full responsibility for ensuring that my workers follow safe working procedures and take the 
appropriate protective measures.  Material Safety Data Sheets have been provided where applicable.  I have 
informed the Owner’s representatives of all hazardous materials that I have brought into the building and have 
provided MSDSs where applicable. 
 
               
Signature of Contractor       Date 
 
 
               
Signature of Owner                 Date   
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    SHORT TERM WORKER ACKNOWLEDGMENT 
 
I have been informed of the location(s) of the asbestos containing material (ACM) in this facility and 
have reviewed the AHERA management plan, including the operations and maintenance plan in 
addition to the asbestos survey report(s) prepared for this project.  I understand that the presence of 
ACM may be unknown, especially if it is located within or behind existing structures.  I further 
understand that if I encounter known or suspected ACM, I must cease work and contact the building 
administration staff.  I am knowledgeable in the appropriate procedures to work around or near ACM. 
 
 
               
Contractor's Signature       Date 
 
         
Company Name        
 
               
Address                                                                  Phone 
 
          
City, State        
 
         
Building Staff Member 
 
         
Date Submitted to Asbestos Program Manager 







Testing Engineers & Consultants, Inc. 
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Executive Summary 
 
Testing Engineers & Consultants, Inc. (TEC) was retained by Grosse Pointe Public Schools to perform a 
National Emission Standard for Hazardous Air Pollutants (NESHAP) style asbestos survey of the 1st 
Floor Girl’s (FS# 8) & 2nd Floor Boy’s (FS# 25) Restrooms – Phase 2 of Richard Elementary School 
located at 176 McKinley Avenue; Grosse Pointe Farms, MI  48236.  The survey was limited to 
evaluating building materials likely to be impacted during upcoming renovation activities as 
communicated to TEC by Grosse Pointe Public Schools.  The scope of work involves ceiling and piping 
replacement in both restrooms.  
 
 
The following known or assumed asbestos-containing materials were identified in the survey area: 
 
HM # Homogeneous Material Description   F/NF    SM/TSI/MM 

1 Pipe Fittings on Aircell Straight Pipe F TSI 
3 Aircell Straight Pipe Insulation F TSI 
    

    
    
    
    
    

 
 
 
 
 
 
 
 
 
 
 
 
HM # Homogeneous Material Number 
F/NF Friable or Non-Friable 
SM Surfacing Material 
TSI Thermal Systems Insulation 
MM Miscellaneous Material 
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Section 1 Introduction 
 
This report is based on requirements of the National Emission Standard for Hazardous Air Pollutants 
(NESHAP) for renovation and/or demolition projects.  NESHAP requires that building owners conduct 
surveys for asbestos-containing materials (ACM) in buildings that are to be renovated or demolished. 
The Environmental Protection Agency defines an asbestos-containing material as one which contains 
greater than one percent asbestos, using standardized analytical methods (polarized light microscopy). 
Building materials containing greater than one percent asbestos are referred to as asbestos-containing 
building materials (ACBM).  
 
This survey addresses friable and non-friable suspect asbestos-containing building materials to meet 
NESHAP requirements for renovation and/or demolition activities.  Friable materials are those that can 
be crumbled, pulverized or reduced to powder by hand pressure when dry.  This includes products such 
as spray-applied fireproofing on structural steel members, spray-applied acoustical ceiling materials and 
thermal systems insulation.  Because friable materials are more likely to release asbestos fibers into the 
air when disturbed than non-friable materials, they are considered a greater health concern.  
 
All other materials such as floor tile, adhesives, plaster, stucco, and sheet rock mudding compounds are 
considered non-friable materials.  Non-friable materials can become friable through various mechanical 
means such as crushing, sanding, sawing, and shot-blasting or by natural means such as weathering.  
 
On November 18, 2013, Richard Michalski (A25681) a State of Michigan accredited Building Inspector 
from TEC, performed a limited asbestos survey of the building in accordance with NESHAP and project 
requirements.  
 
All identified suspect asbestos-containing materials are summarized in Section 2.1.  Information 
regarding all suspect materials including locations, recommended response actions and quantities are 
described in Section 2.2 through 2.4.  
 
DISCLAIMER 
 
This report was prepared for the express use and benefit of Grosse Pointe Public Schools, its agents and 
employees.  The information in this report or portions thereof may be required to be included in 
notifications to residents, employees, contractors, regulators or other visitors to the building.  This report 
is not intended to be used by the owner or its agents as a specification or work plan for any of the work 
suggested or recommended herein.  
 
This report is based upon conditions observed at the property and information made available to the 
surveyor.  This report does not intend to identify all hazards nor indicate that other hazards or unsafe 
practices do not exist at the premises.  
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TEC made their best effort to determine the location of inaccessible ACBM.  TEC shall not be 
responsible for identifying all ACBM located behind walls and/or columns, beneath flooring, above 
solid ceilings, underground or any other inaccessible areas.  
 
Polarized light microscopy (PLM) is not consistently reliable in detecting asbestos in a small percentage 
of samples that contain asbestos.  Certain flooring materials (floor tile, linoleum) may contain very small 
asbestos fibers that are not visible by PLM.  The fibers may also be bound or obscured by the organic 
matrix of the material.  Thus, negative PLM results are not guaranteed by the laboratory.  TEC 
recommends that any samples reported as <1% or below limit of detection should be further tested by 
transmission electron microscopy (TEM) to positively determine if the material is an ACM.  
 
Standard PLM also is not consistently reliable in detecting asbestos in vermiculite insulation due to its 
heterogeneous nature.  TEC recommends that any vermiculite insulation samples reported as below limit 
of detection should be further tested for asbestos using the California Air Resources Board Method 435, 
which includes a fine milling of the sample to create a homogeneous mixture.
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Section 2 Summary of Findings for Suspect Materials  
 
Section 2 consists of several tables summarizing the findings of the building survey performed by TEC. 
Descriptions of each table are found below.  
 
Section 2.1 consists of a table of all suspect building materials identified by the building inspector in the 
survey area.  The materials are listed by Homogeneous Material Number (HM#).  Each suspect material 
is assigned a unique HM#.  The table also describes the material type (surfacing material, thermal 
systems insulation or miscellaneous material), its friability and whether it is an ACM.  
 
Section 2.2 is a table summarizing our recommendations for each ACM or assumed ACM identified in 
the survey area.  Please note that the recommendations provided are based upon the condition of 
the ACM identified at the time of the inspection as well as our understanding of the scope of work.  
 
The table in Section 2.3 describes suspect ACM found in each Functional Space Number (FS#) 
identified in the survey area.  For survey purposes, a building is divided into smaller units called 
Functional Spaces.  A Functional Space is defined as a room, group of rooms, or other spatially 
distinct building unit as designated by an accredited asbestos building inspector.  Each 
Functional Space is assigned a number and a description is provided.  During the survey, the 
building inspector identifies the suspect ACM that are present in the functional space or that may 
be impacted during renovation work, in the case of limited surveys.  All materials listed in this 
section were determined to be in good condition except where noted in the table.  
 
 
Section 2.4 is organized by Homogeneous Material Number (HM#) and depicts which 
Functional Spaces contain them.  Other information, such as quantities, ACM designation, 
friability and material category are also included in this table.  
 
See Appendix A for definitions of terms used in the tables throughout Section 2.  
 

 
 

 



 

 
   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section 2.1 
 

Homogenous Material Listing 



Testing Engineers & Consultants, Inc.

GROSSE POINTE PUBLIC SCHOOLS
Richard Elementary Restrooms-Phase 2

HM Listing

Section 2.1

TEC Report Number: 54063-01 1 of 1

HM# Homogeneous Material Description ACM? F/NF SM/TSI/MM

0 No ACBM NA

1 Pipe Fittings on Aircell Straight Pipe Yes F TSI

3 Aircell Straight Pipe Insulation Yes F TSI

4 1'x1' Random Large & Medium Holes Ceiling Tile No F MM

5 Glue Pod Associated with HM# 4 Yes NF MM

24 Ceiling & Wall Plaster No NF SM 



 

 
   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section 2.2 
 

Recommendations for ACM 



Testing Engineers & Consultants Inc. GROSSE POINTE PUBLIC SCHOOLS
Richard Elementary Restrooms-Phase 2

Recommendations for ACM

Section 2.2

TEC Report Number: 54063-01 1 of 1

HM# Homogeneous Material Description Amount Units EPA Category Recommendation

1 Pipe Fittings on Aircell Straight Pipe 17 EA Friable ACM Remove Prior to Renovation Activities

3 Aircell Straight Pipe Insulation 75 LF Friable ACM Remove Prior to Renovation Activities

3.  Asbestos-containing materials removed in a non-friable manner and which remain non-friable during handling, transporting and disposal, can be disposed as general construction debris 
at a facility licensed to accept this waste.  Contact disposal facility and inquire about the policies regarding acceptance of Category I and II non-friable ACM.

1.     For asbestos-containing materials which are currently in good condition and are to remain in place during demolition, they must remain non-friable during all phases of demolition 
when using allowable demolition techniques (bulldozers, implosion, wrecking balls, cranes or hydraulic excavators).  No visible emissions allowed during any stage of demolition.  
Demolition debris containing Category I and II non-friable ACM does not require disposal at a facility licensed to accept asbestos waste. 

Footnotes:

2.     If all ACM are removed prior to demolition, the remainder of the demolition debris may be either recycled (if appropriate) or disposed as general construction debris at a facility 
licensed to accept this waste.



 

 
   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section 2.3 
 

List by Functional Space 



Testing Engineers & Consultants, Inc. 

GROSSE POINTE PUBLIC SCHOOLS
Richard Elementary Restrooms-Phase 2

List by Functional Space

Section 2.3

TEC Report Number: 54063-01 1 of 1

FS# FS Description Floor FS Notes HM# Homogeneous Material Description HM Notes Amount Units ACM?

1 Basement B Exhaust Fan for Restroom 0 No ACBM Identified Bare Metal HVAC ducts. NA NA

8 Girl's Restroom 1 1 Pipe Fittings on Aircell Straight Pipe

Assumed Behind Walls & Above Ceiling. 
Material was previously sampled and 
determined to be an ACM. See TEC 
Report # 52793-15.  12 EA Yes

8 Girl's Restroom 1 3 Aircell Straight Pipe Insulation

Assumed Behind Walls & Above Ceiling. 
Material was previously sampled and 
determined to be an ACM. See TEC 
Report # 52793-15.  65 LF Yes

8 Girl's Restroom 1 4 1'x1' Random Large & Medium Holes Ceiling Tile

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  250 SF No

8 Girl's Restroom 1 5 Glue Pod Associated with HM# 4

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  250 SF No

8 Girl's Restroom 1 24 Ceiling & Wall Plaster

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  950 SF No

25 Boy's Restroom 2 1 Pipe Fittings on Aircell Straight Pipe

Assumed Behind Walls & Above Ceiling. 
Material was previously sampled and 
determined to be an ACM. See TEC 
Report # 52793.  5 EA Yes

25 Boy's Restroom 2 3 Aircell Straight Pipe Insulation

Assumed Behind Walls & Above Ceiling. 
Material was previously sampled and 
determined to be an ACM. See TEC 
Report # 52793-15.  10 LF Yes

25 Boy's Restroom 2 4 1'x1' Random Large & Medium Holes Ceiling Tile

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  250 SF No

25 Boy's Restroom 2 5 Glue Pod Associated with HM# 4

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  250 SF No

25 Boy's Restroom 2 24 Ceiling & Wall Plaster

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  950 SF No
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Testing Engineers & Consultants, Inc. GROSSE POINTE PUBLIC SCHOOLS
Richard Elementary Restrooms-Phase 2

List by HM

Section 2.4

TEC Report Number: 54063-01 1 of 1

HM# Homogeneous Material Description HM Notes FS# FS Description Floor FS Notes Amount Units ACM? F/NF SM/TSI/MM

0 No ACBM Identified Bare Metal HVAC ducts. 1 Basement B Exhaust Fan for Restroom NA NA

1 Pipe Fittings on Aircell Straight Pipe

Assumed Behind Walls & Above 
Ceiling. Material was previously 
sampled and determined to be an ACM. 
See TEC Report # 52793-15.  25 Boy's Restroom 2 5 EA Yes F TSI

1 Pipe Fittings on Aircell Straight Pipe

Assumed Behind Walls & Above 
Ceiling. Material was previously 
sampled and determined to be an ACM. 
See TEC Report # 52793-15.  8 Girl's Restroom 1 12 EA Yes F TSI

3 Aircell Straight Pipe Insulation

Assumed Behind Walls & Above 
Ceiling. Material was previously 
sampled and determined to be an ACM. 
See TEC Report # 52793-15.  25 Boy's Restroom 2 10 LF Yes F TSI

3 Aircell Straight Pipe Insulation

Assumed Behind Walls & Above 
Ceiling. Material was previously 
sampled and determined to be an ACM. 
See TEC Report # 52793-15.  8 Girl's Restroom 1 65 LF Yes F TSI

4 1'x1' Random Large & Medium Holes Ceiling Tile

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  25 Boy's Restroom 2 250 SF No F MM

4 1'x1' Random Large & Medium Holes Ceiling Tile

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  8 Girl's Restroom 1 250 SF No F MM

5 Glue Pod Associated with HM# 4

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  25 Boy's Restroom 2 250 SF No NF MM

5 Glue Pod Associated with HM# 4

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  8 Girl's Restroom 1 250 SF No NF MM

24 Ceiling & Wall Plaster

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  25 Boy's Restroom 2 950 SF No NF SM 

24 Ceiling & Wall Plaster

Material was previously sampled and 
determined to not be an ACM. See TEC 
Report # 52793-15.  8 Girl's Restroom 1 950 SF No NF SM
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Testing Engineers & Consultants, Inc. GROSSE POINTE PUBLIC SCHOOLS
Richard Elementary Restrooms-Phase 2

Bulk Sample Report

Section 3

TEC Report Number: 54063-01 1 of 1

HM# Homogeneous Material Description FS# FS Description Sample Location ACM?

4 1'x1' Random Large & Medium Holes Ceiling Tile 25 Boy's Restroom 4 3 East Side No

4 1'x1' Random Large & Medium Holes Ceiling Tile 8 Girl's Restroom 4 4 West Side No

5 Glue Pod associated with HM# 4 25 Boy's Restroom 5 3 East Side No

5 Glue Pod associated with HM# 4 8 Girl's Restroom 5 4 West Side No

24 Ceiling & Wall Plaster 25 Boy's Restroom 24 5 East Side, Ceiling No1

24 Ceiling & Wall Plaster 25 Boy's Restroom 24 6 Northwest Corner, Wall No1

24 Ceiling & Wall Plaster 8 Girl's Restroom 24 7 West Side, Ceiling No1

24 Ceiling & Wall Plaster 8 Girl's Restroom 24 8 Northwest Corner, Wall No1

Comments:

Footnotes:

4. Analysis of samples of this material by PLM indicated an asbestos content of >1%.  Additional analysis by point count (or TEM) determined that the asbestos content was <1%.

5. Asbestos was not detected in samples of this material analyzed by PLM.  Additional analysis by TEM confirmed that asbestos was not detected.

Sample #

The Yes or No Designation listed in the "ACM?" Column represents the overall result for the Homogeneous Material including all layers analyzed by the laboratory.  Please see the laboratory 
report found on the following pages for each sample layer analysis.

1. Analysis of samples of this material by PLM indicated an asbestos content of <1%.  Additional analysis by point count (or TEM) confirmed that the asbestos content was <1%.

2. Analysis of samples of this material by PLM indicated an asbestos content of <1%.  Additional analysis by point count (or TEM) determined that the asbestos content was >1%.

3. Analysis of samples of this material by PLM indicated an asbestos content of >1%.  Additional analysis by point count (or TEM) confirmed that the asbestos content was >1%.



EMSL Analytical, Inc.
212 South Wagner Road, Ann Arbor, MI 48103
Phone/Fax: (734) 668-6810 / (734) 668-8532
http://www.EMSL.com annarborlab@emsl.com

081303217
CustomerID: TEST51
CustomerPO:
ProjectID:

EMSL Order:

Attn: Richard Michalski
Testing Engineers & Consultants, Inc.
1343 Rochester Rd.
P.O. Box 249
Troy, MI 48083

Received: 12/02/13 3:30 PM

PC Gravs for 081303125 / 54063-01 / Richard Elementary School Restroom Remodeling Phase 2

Fax: (248) 585-9519
Phone: (248) 588-6200

Project:

12/3/2013Analysis Date:
Collected:

SAMPLE ID APPEARANCE
  NON- ASBESTOS
  %   NON-FIBROUS

     (%) Matrix
 Organic  Acid

  ASBESTOS     
% TYPESDESCRIPTION

    NON- ASBESTOS
       %   Fibrous

Test Report: Polarized Light Microscopy (PLM) - Point Count Performed by EPA 600/R-
93/116 Method with Gravimetric Reduction and 400 Point Count

24-5
081303217-0001

Gray 4.3Base Coat
Fibrous
Homogeneous

29.2 Chrysotile<0.25Non-fibrous (other)66.5

24-6
081303217-0002

Gray 6.5Base Coat
Fibrous
Homogeneous

28.7 Chrysotile<0.25Non-fibrous (other)64.8

24-7
081303217-0003

Gray 5.9Base Coat
Fibrous
Homogeneous

44.2 Chrysotile<0.25Non-fibrous (other)49.9

24-8
081303217-0004

Gray 12.0Base Coat
Fibrous
Homogeneous

45.2 Chrysotile<0.25Non-fibrous (other)42.7

Chris Dojlidko, Laboratory Manager
or other approved signatory

Test Report PLMPCGrav-7.26.0  Printed: 12/3/2013 1:20:55 PM 1

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.

Disclaimers: Some samples may contain asbestos fibers present in dimensions below PLM resolution limits. The limit of detection as stated in the method is 0.25%.   EMSL Analytical Inc. suggests that 
samples reported as <0.25% or none detected undergo additional analysis via TEM.    The above test report relates only to the items tested.  This report may not be reproduced, except in full, without 
written approval by EMSL Analytical Inc.. This report must not be used to claim product endorsement by NVLAP or any agency of the United States Government.  EMSL Analytical Inc.  bears no 
responsibility for sample collection activities, analytical method limitations, or the accuracy of results whin requested to separate layer samples. EMSL Analytical Inc. liability is limited to the cost of sample 
analysis. The test results contained within this report meet the requirements of NELAC unless otherwise noted. Samples received in good condition unless otherwise noted. Unless requested by the client, 
building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample.
Samples analyzed by EMSL Analytical, Inc. Ann Arbor, MI 

Orlando J. Ivey II (1)
Ryan Shannon (3)

Initial report from 12/03/2013  13:20:55

http://www.EMSL.com
mailto:annarborlab@emsl.com






EMSL Analytical, Inc.
212 South Wagner Road, Ann Arbor, MI 48103
Phone/Fax: (734) 668-6810 / (734) 668-8532
http://www.EMSL.com annarborlab@emsl.com

081303125
CustomerID: TEST51
CustomerPO:
ProjectID:

EMSL Order:

Attn: Richard Michalski
Testing Engineers & Consultants, Inc.
1343 Rochester Rd.
P.O. Box 249
Troy, MI 48083

Received: 11/20/13 9:25 AM

54063-01 / Richard Elementary School Restroom Remodeling Phase 2

Fax: (248) 585-9519
Phone: (248) 588-6200

Project:

11/21/2013Analysis Date:
Collected:

Sample Description Appearance %  Type

AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using 
Polarized Light Microscopy

4-3

081303125-0001

Ceiling Tile Brown/White None Detected
Fibrous
Homogeneous

Cellulose98% Non-fibrous (other)2%

5-3

081303125-0002

Glue Pod Brown/Beige None Detected
Non-Fibrous
Homogeneous

Cellulose3%
Fibrous (other)2%

Non-fibrous (other)95%

24-5

081303125-0003

Finish Coat White None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100%

24-5

081303125-0003A

Base Coat Gray
Fibrous
Homogeneous

Chrysotile<1%Cellulose<1% Non-fibrous (other)100%

24-6

081303125-0004

Finish Coat White None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100%

24-6

081303125-0004A

Base Coat Gray
Fibrous
Homogeneous

Chrysotile<1%Cellulose<1% Non-fibrous (other)100%

4-4

081303125-0005

Ceiling Tile Brown/White None Detected
Fibrous
Homogeneous

Cellulose98% Non-fibrous (other)2%

5-4

081303125-0006

Glue Pod Brown None Detected
Non-Fibrous
Homogeneous

Cellulose2%
Fibrous (other)3%

Non-fibrous (other)95%

1Test Report  PLM-7.28.9  Printed: 11/22/2013 9:37:44 AM

Chris Dojlidko, Laboratory Manager
or other approved signatory

Analyst(s)

EMSL maintains liability limited to cost of analysis.  This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL.  EMSL bears no 
responsibility for sample collection activities or analytical method limitations.  Interpretation and use of test results are the responsibility of the client.  This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.   Non-friable organically bound materials present a problem matrix and therefore EMSL 
recommends gravimetric reduction prior to analysis.  Samples received in good condition unless otherwise noted.  Estimated accuracy, precision and uncertainty data available upon request. Unless 
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%
Samples analyzed by EMSL Analytical, Inc. Ann Arbor, MI NVLAP Lab Code 101048-4

Initial report from 11/22/2013  09:37:44

Orlando J. Ivey II (2)
Ryan Shannon (10)

http://www.EMSL.com
mailto:annarborlab@emsl.com


EMSL Analytical, Inc.
212 South Wagner Road, Ann Arbor, MI 48103
Phone/Fax: (734) 668-6810 / (734) 668-8532
http://www.EMSL.com annarborlab@emsl.com

081303125
CustomerID: TEST51
CustomerPO:
ProjectID:

EMSL Order:

Attn: Richard Michalski
Testing Engineers & Consultants, Inc.
1343 Rochester Rd.
P.O. Box 249
Troy, MI 48083

Received: 11/20/13 9:25 AM

54063-01 / Richard Elementary School Restroom Remodeling Phase 2

Fax: (248) 585-9519
Phone: (248) 588-6200

Project:

11/21/2013Analysis Date:
Collected:

Sample Description Appearance %  Type

AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using 
Polarized Light Microscopy

24-7

081303125-0007

Finish Coat White None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100%

24-7

081303125-0007A

Base Coat Gray
Fibrous
Homogeneous

Chrysotile<1%Cellulose<1% Non-fibrous (other)100%

24-8

081303125-0008

Finish Coat White None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100%

24-8

081303125-0008A

Base Coat Gray
Fibrous
Homogeneous

Chrysotile<1%Cellulose2% Non-fibrous (other)98%

2THIS IS THE LAST PAGE OF THE REPORT.Test Report  PLM-7.28.9  Printed: 11/22/2013 9:37:44 AM

Chris Dojlidko, Laboratory Manager
or other approved signatory

Analyst(s)

EMSL maintains liability limited to cost of analysis.  This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL.  EMSL bears no 
responsibility for sample collection activities or analytical method limitations.  Interpretation and use of test results are the responsibility of the client.  This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.   Non-friable organically bound materials present a problem matrix and therefore EMSL 
recommends gravimetric reduction prior to analysis.  Samples received in good condition unless otherwise noted.  Estimated accuracy, precision and uncertainty data available upon request. Unless 
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%
Samples analyzed by EMSL Analytical, Inc. Ann Arbor, MI NVLAP Lab Code 101048-4

Initial report from 11/22/2013  09:37:44

Orlando J. Ivey II (2)
Ryan Shannon (10)

http://www.EMSL.com
mailto:annarborlab@emsl.com
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Testing Engineers & Consultants, Inc.

GROSSE POINTE PUBLIC SCHOOLS
Richard Elementary Restrooms-Phase 2

Functional Space Listing

Section 4

TEC Report Number: 54063-01 1 of 1

FS# FS Description Floor

1 Basement B

8 Girl's Restroom 1

25 Boy's Restroom 2



Station 103
Rectangle

Station 103
Rectangle

cadpc
Text Box

cadpc
Text Box
TEC Project # 54063-01Survey Date:11/18/13

cadpc
Text Box
FS# 8

cadpc
Line

cadpc
Text Box
FS# 25

cadpc
Line



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 
 

Definitions of Terms and Assessment Criteria 



 

 

 
Definitions of Terms and Assessment Criteria  
 
This survey report organizes information on each suspect ACBM that was identified.  This 
appendix describes how to interpret the data found in this report.  
 
 
Material description contains the description of the suspect homogeneous asbestos-containing building material. 
 
Material Serial Number is used to reference the material for reinspections, etc. 
 
ACM  Asbestos-Containing Materials.  Materials containing greater than 1 percent (>1%) asbestos. 
 
ACBM  Asbestos-Containing Building Materials means surfacing ACM, thermal system insulation ACM, or 
miscellaneous ACM that is found in or on interior structural members or other parts of a building.  
  
Asbestos type and content describes the type of asbestos and its percentage in the material. 
 
Asbestos Results for positive materials are shown as a percentage.  Samples having less than 1% asbestos are 
reported as containing “Trace” amounts of asbestos and samples with no detected asbestos are reported as “BLD” or 
below limit of detection. 
 
Sample number(s) identifies a particular material sample obtained from a specific sample location.  Sample 
numbers are used primarily for laboratory identification. 
 
Sample Location identifies where the samples of this material were obtained. 
 
Material Category categorizes each material as surfacing, TSI or miscellaneous. 
Surfacing Materials (SM) - Asbestos-containing materials that are sprayed-on, trowled-on or otherwise applied to 
surfaces, such as acoustical plaster on ceilings and fireproofing on structural members, or other materials on surfaces 
for acoustical, fireproofing, or other purposes. 
 
Thermal Systems Insulation (TSI) - Asbestos-containing materials applied to pipes, fittings, boilers, breaching, tanks, 
ducts or other interior structural components to prevent heat loss or gain or water condensation. 
 
Miscellaneous Materials (MM) - Asbestos-containing materials applied to or a part of building components that are 
not classified as surfacing materials or thermal systems insulation. 
 
Quantity & Units reports approximate total quantity per unit of measure for each material.  
 
Building(s) & Floor(s) specifies where a material is located. 
 
Material Location describes where the material is found throughout the building. 
 
Friability identifies the material as Friable, Non-friable or Jacketed (for thermal systems insulation only) if asbestos 
is present. 
 
Friable (F) - An asbestos-containing material that can be crumbled, pulverized or reduced to powder, when dry, by 
hand pressure, such as spray applied fireproofing on structural steel members, spray applied acoustical ceiling 
materials or damaged thermal systems insulation.  Friable materials are of greatest concern due to their potential 
fiber release. 
 
Non-Friable (NF) - An asbestos-containing material where the asbestos is bound tightly in a matrix or sealed by a 
protective layer.  Non-friable materials can become friable by being rendered to a crumbled, pulverized or powdered 



 

 

state, when dry, by crushing, sanding, sawing, shot-blasting, severe weathering or by other mechanically induced 
means.  Common examples of non-friable materials are adhesives, floor tiles, transite and roofing materials. 
 
Jacketed (J) - An asbestos-containing material applied to thermal systems insulation and “jacketed” with a 
protective outer layer such as canvas or metal to keep the material in good condition.  Undamaged jacketed ACBM 
is considered non-friable.  If the jacketing is damaged, the material is considered friable. 
 
Damage Category describes the type of damage, if any, to the material. The following damage categories are used:  
None, Physical, Air, and Water. 
 
Material Assessment identifies the condition of the material in relation to physical and water damage, delamination 
of the material from its substrate, the extent of the damage and the potential for damage from building conditions, 
such as, accessibility by building occupants, influence of vibration, etc.  The six standard assessment categories 
ranked by hazard potential, with the first being the lowest hazard are as follows:  1)  Friable ACBM or TSI in Good 
Condition with Low Potential for Damage, 2) Friable ACBM or TSI in Good Condition with Moderate Potential for 
Damage 3) Friable ACBM or TSI in Good Condition with Potential for Significant Damage, 4)  Damaged Friable 
ACBM or TSI with Low Potential for Damage, 5) Damaged Friable ACBM or TSI with Moderate Potential for 
Damage, 6) Damaged Friable ACBM or TSI with Potential for Significant Damage, and 7)  Significantly Damaged 
ACBM or TSI.  Only friable materials are assessed under AHERA regulations.  Non-friable materials are not 
assessed. 
 
Material Condition 
 
Good - Material with no visible damage or deterioration, or showing only very limited damage or deterioration. 
 
Damaged - The damage or deterioration of the material results in inadequate cohesion or adhesion with crumbling, 
blistering, water stains, marring or otherwise abraded over less than on-tenth (1/10) of the surface if the damage is 
evenly distributed or one-fourth (1/4) if the damage is localized. 
 
Significant Damage - The damage or deterioration of the material results in inadequate adhesion or cohesion and the 
damage is extensive and severe with one or more of the following characteristics:  1) Crumbling or blistering over at 
least one-tenth (1/10) of the surface if evenly distributed, one-fourth (1/4) if the damage is localized; 2) Areas of the 
material hanging from the surface, delaminated, or showing adhesive failure; 3) Water stains, gouges or marred. 
 
Recommended Response suggests the appropriate options for controlling or maintaining ACBM in a safe manner.  
For non-school buildings, TEC selects between five options: 
 
Operations & Maintenance (O&M) - A program of work practices to maintain friable ACBM in good condition, 
ensure cleanup of asbestos fibers previously released, and prevent further release by minimizing and controlling 
friable ACBM disturbance or damage. 
 
Repair - The restoration of damaged or deteriorated asbestos-containing building materials to an intact condition.  
Once the intact condition is established, the material should be included in an O&M program.  The material is 
usually only required to be removed if it is significantly damaged,  prior to demolition of the building or if it will be 
disturbed by renovation activities. 
 
Abate Due to Condition - This material is significantly damaged and is unsafe in its current condition.   The access 
to the area should be restricted to personnel equipped with appropriate personal protection. This material should be 
properly removed by a licensed contractor using workers trained in the safe removal of asbestos. 
 
Abate Prior to Renovation - This material should be properly removed prior to planned renovation activities by a 
licensed contractor using workers trained in the safe removal of asbestos.  This recommendation is usually made 
only on survey reports prepared prior to planned renovation activities. 
 



 

 

Abate Prior to Demolition - This material should be properly removed prior to planned demolition activities by a 
licensed contractor using workers trained in the safe removal of asbestos.  This recommendation is usually made 
only on survey reports prepared prior to planned demolition activities. 
 
For school buildings, AHERA provides five response actions to choose from: 
 
Removal - The taking out or stripping of substantially all ACBM from damaged Area, a functional space or a 
homogenous area in a school building. 
 
Repair - Returning damaged ACBM to an undamaged condition or to intact state so as to prevent fiber release. 
 
Encapsulation - Means the treatment of ACBM with material that surrounds or embeds asbestos fibers in an 
adhesive matrix to prevent the release of fibers, as the encapsulant creates a membrane over the surface (bridging 
encapsulant) or penetrates the material and binds its components together (penetrating encapsulant). 
 
Enclosure - An airtight, impermeable, permanent barrier around ACBM to prevent the release of asbestos fibers into 
the air. 
 
Operations and Maintenance - see definition above. 
 
Comments & Damage Description contains any additional information and or specific details of material damage 
are noted here. 
 
EPA Category provides the appropriate material category as outlined in the NESHAPS regulation. The options are 
friable, Category I and Category II non-friable ACM. 
 
Friable - Materials containing greater than 1% asbestos are always considered Regulated Asbestos-containing 
Materials (RACM) that require removal prior to building renovation or demolition activities that impact the 
material. 
 
Category I non-friable ACM means asbestos-containing packings, gaskets, resilient floor covering, and asphalt 
roofing products containing more than 1 percent asbestos. 
 
Category II non-friable ACM means any material, excluding Category I non-friable ACM, containing more than 1 
percent asbestos that, when dry, cannot be crumbled, pulverized, or reduced to powder by hand pressure. 
 
Needs Determination - Materials that the individual designing the abatement and demolition project needs to inspect 
and evaluate to determine the potential for the material to become RACM and/or evaluate the asbestos content for 
the composite and individual layers of the material. For sheet rock with mudding compounds only, the EPA allows 
using the composite sample result. If the composite result by Point Counting the sample is below 1% asbestos, the 
material is not RACM. 
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Bulk Sampling Protocol and Analytical Methods 



 

 

Bulk Sampling Protocol and Analytical Methods 
 
 
Bulk samples of suspect asbestos-containing building materials were obtained using standard industrial 
hygiene techniques including wetting the material to minimize fiber release. 
 
Our sampling strategy for suspect friable surfacing materials was based on the guidelines outlined in the 
EPA publication Asbestos in Buildings:  Simplified Sampling Scheme for Friable Surfacing Materials, 
and the procedures outlined in 40 CFR 763, Subpart E (AHERA).  For non-friable suspect materials, 
AHERA requires the building inspector to determine the appropriate number of samples to obtain and 
analyze.  Usually one to three samples of non-friable materials are collected. 
 
For each homogeneous material identified by visual inspection as suspect material, random samples are 
obtained.  A single bulk sample is randomly selected from each homogeneous material for first-round 
testing.  If the sample is positive, the remaining samples are not analyzed; if the sample is negative, the 
other samples are submitted for study.  Every sample must be reported negative if the material is to be 
considered non-asbestos-containing.  
 
The bulk samples were delivered to an independent laboratory that participates in the bulk sample 
proficiency analysis program conducted by the United States Environmental Protection Agency and is 
accredited by the National Voluntary Laboratory Program (NVLAP).  The samples were analyzed using 
Polarized Light Microscopy (PLM) with dispersion staining to estimate the percent of asbestos 
composition by volume.  Samples with no observable asbestiform minerals are designated as None-
Detected.  Samples in which asbestiform minerals are observed, but exist in concentrations of less than 
one percent, are designated as present in Trace amounts; all other samples are designated as asbestos-
containing with the appropriate percent of asbestos noted.  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
 

Summary of Regulatory Requirements 



 

 

Summary of Regulatory Requirements  
 
This appendix provides a summary of building owner and manager requirements under various asbestos regulations 
promulgated by the Michigan Occupational Safety and Health Administration (MIOSHA) and the Environmental 
Protection Agency (EPA) to protect building occupants and employees from exposure to asbestos.  
 
Survey Requirements 
 
Prior to any renovation activity, MIOSHA and EPA regulations require that a complete asbestos survey be 
performed to determine if asbestos is present in any suspect asbestos-containing material that will be present in the 
construction or work area.  This survey report addresses accessible materials. It is recommended that prior to 
renovation activities, inaccessible areas that could contain asbestos materials be inspected.  
  
Notification and Posting Requirements 
 

Regulatory agencies feel that the building owner or manager should be responsible for knowing and communicating 
the locations of asbestos in their buildings to building employees, outside contractors and tenants to prevent 
exposure to asbestos.  
 
Under the Michigan Occupational Safety and Health Act (Act 154), building owners and managers are required to 
provide annual notifications regarding known asbestos-containing materials in their buildings to building employees, 
tenants, vendors and outside contractors. Therefore, specific information contained in this survey report is required 
to be included in the notification.  
 
MIOSHA requires building employees, outside contractors, vendors and construction contractors bidding on or 
performing work in buildings be provided with notification regarding asbestos-containing materials in their work 
areas. MIOSHA also requires that asbestos warning signs be posted in mechanical rooms.  
 
Demolition/Renovation Requirements 
 

The National Emission Standard for Hazardous Air Pollutants (40 CFR Part 61; Subpart M) provides specific 
notification requirements for both renovations and demolitions of buildings.  Either the owner, operator (contractor) 
or their representatives must file the notices.  According to NESHAP, an operation is considered a demolition if the 
overall project involves the wrecking or taking out of any load supporting structural members at the subject facility.  
Notification is required even if there are no asbestos-containing materials in the facility.  Notification must be 
provided to the Michigan Department of Environmental Quality (MDEQ), Air Quality Division no later than 10 
working days prior to the scheduled demolition.  
 
For the scheduled demolition of structures having RACM, the RACM must be removed prior to demolition.  RACM 
are either friable asbestos-containing materials, Category I non-friable ACM that has become friable or will become 
friable (such as floor coverings), or  Category II non-friable ACM that has a high probability of becoming friable 
during the demolition process notification would be required 10 working days prior to beginning asbestos removal 
and demolition.  
 
If a facility to be demolished contains less than the cutoff amount of RACM, this would be termed a demolition 
below the cutoff and notification would be required 10 working days prior to beginning demolition.  
 
In a demolition above the cutoff, both the removal and demolition operations should be reported on the same 
notification form and all required information submitted at least 10 days prior to the beginning of the asbestos 
removal.  For all work outside Wayne County, a completed copy of the notification form must be sent to the Air 
Quality Division of the MDEQ as well as to the United States Environmental Protection Agency (Region V).  For 
work in Wayne County (including the city of Detroit), completed forms must be sent to the NESHAP Asbestos 
Program Detroit Field Office, MDEQ, AQD.  
 
 



 

 

NESHAP defines "planned renovations" as a renovation operation or a number of renovation operations in which 
RACM will be removed or stripped within a given period of time and can be predicted.  For planned renovations 
above the cutoff (where amounts of RACM to be removed equals or exceeds 260 linear feet on pipes, or at least 160 
square feet on other facility components), NESHAP requires notification no later than 10 working days before 
removing or disturbing the RACM.  
 
Michigan Act 135 (Section 220(1-4) or (8) also requires notification when removing asbestos-containing materials 
greater than 10 linear feet or 15 square feet.  For projects involving the removal of RACM prior to demolition, a 
copy of the same form must also be submitted to the Michigan Department Licensing and Regulatory Affairs 
(LARA) Asbestos Program Office at least 10 days prior to the scheduled removal.  
 
Removal Requirements 
 
Under EPA regulations, asbestos-containing materials must be properly removed by licensed asbestos abatement 
contractors prior to renovation or demolition activities that would disturb friable materials or cause non-friable 
materials to become friable and a regulated material.  All ACM should be collected, processed, packaged, 
transported and disposed of according to applicable federal, state and local regulations, which includes but is not 
limited to NESHAP 40 CFR, Section 61.150 and the Asbestos Standards for Construction 29 CFR 1926.1101.  
  
Repair of Damaged Materials and Cleanup of Debris 
 
MIOSHA requires that asbestos-containing debris be immediately cleaned up.  It is recommended that damaged 
materials that may release fibers be repaired as soon as possible to prevent fiber release and potential exposures.  
 
Training Requirements 
 
MIOSHA requires employers whose employees are likely to or required to disturb asbestos to receive an asbestos 
training course.  Refresher training is required to be provided annually.  
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HM# 4 – 1’x1’ Random Large & Medium 
Holes Ceiling Tile 

 
 

HM# 5 – Glue Pods Associated with HM# 4 

 
 

HM# 24 – Ceiling & Wall Plaster 
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EXECUTIVE SUMMARY 
 
Testing Engineers & Consultants, Inc. (TEC) was retained by Grosse Pointe Public 
Schools to conduct a lead-containing paint survey for the 1st Floor Girl’s (FS# 8) & 2nd 
Floor Boy’s (FS# 25) Restrooms of Richard Elementary School located at 176 McKinley 
Avenue; Grosse Pointe Farms, MI  48236..  Painted surfaces may be disturbed during 
upcoming renovation activities. A layout of the building is found in Appendix A.  
 
Painted surfaces were analyzed for lead content using an X-ray fluorescence (XRF) 
analyzer.  XRF survey results are found in Appendix B.  Paint films with XRF results less 
than detection limit were further evaluated for lead content by laboratory analysis of 
representative samples.  Paint chip test results are found in Appendix C.   
 
Lead-based paint (≥1.0 mg/cm2 or 0.5% lead by weight) was not identified in the survey 
area.  Lead-containing paint (greater than instrument detection limit but less than 1.0 
mg/cm2) was identified in the survey area.  The paint condition throughout the survey 
area ranged from intact to non-intact (peeling).  
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Introduction 
 
On November 18, 2013 Richard Michalski, a State of Michigan Licensed Lead Inspector/ 
Risk Assessor (P04526) conducted a lead-containing paint survey for the 1st Floor Girl’s 
(FS# 8) & 2nd Floor Boy’s (FS# 25) Restrooms of Richard Elementary School located at 
176 McKinley Avenue; Grosse Pointe Farms, MI  48236.  The work scope involved 
collecting lead content data for all paint/component/substrate combinations that were 
encountered throughout the building.  
 
This report establishes lead concentrations in painted surfaces as a general guidance tool 
for the purpose of conducting safe maintenance, renovation, or demolition activities in 
the building.  
 
This report was prepared for the express use and benefit of Grosse Pointe Public Schools, 
its agents and employees.  The information in this report or portions thereof may be 
required to be included in notifications to the residents, employees, contractors, or other 
visitors to the building.  This report is not intended to be used by the owner or its agents 
as a specification or work plan for any of the work suggested or recommended herein.  
 
The survey did not include areas behind walls and/or columns, beneath flooring, under 
carpeting, above solid ceilings, underground or in any other inaccessible areas.  
 
Survey Methodology  
 
TEC performed the lead-containing paint survey of accessible surfaces within the survey 
area.  The survey involved collecting lead content data for painted surfaces of building 
components of varying color and substrate composition.  
 
The lead content of painted surfaces was determined using a Niton XLp300A x-ray 
fluorescence (XRF) analyzer. XRF instruments irradiate the paint on a given surface 
causing the lead in the paint, if present, to emit a characteristic frequency of x-ray 
radiation.  The analyzer identifies and counts these x-rays to instantaneously determine 
the concentration in the paint film.  The intensity of this radiation is measured by the 
detector and is proportional to the amount of lead in the paint.  The results are reported in 
milligrams of lead per square centimeter of surface area (mg/cm2).  
 
The instrument is a direct-read device, does not require substrate correction and does not 
report inconclusive results.  The limit of detection is approximately 0.1 mg/cm2. 
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For surfaces with multiple layers of paint, the instrument provides the operator with 
additional information regarding their relative ages.  These are reported separately as “K-
shell” (high energy) and “L-shell” (low energy) lead concentrations.  The “K-shell” 
reading reflects the amount of lead present in the older layers of paint, and the “L-shell” 
reading reflects the amount of lead present in the surface layers of the paint.  
 
Quality control for the analyzer involves on-site calibration.  For each project, the 
analyzer is calibrated at the beginning and the end of the survey.  In the event that a 
battery change is required during the survey, an additional calibration is taken before the 
battery is replaced.  The lead analyzer calibration check readings were taken on a 
Standard Reference Material (SRM) paint film from the National Institute of Standards 
and Technology (NIST).  
 
In order to obtain a reading, the face of the instrument is pressed flush against the surface 
to be tested. It is then held in place for the duration of the test.  The test is complete when 
the measurement has reached an acceptable range of accuracy.  
 
All calibration and test data are stored on board the instrument and later downloaded into 
a spreadsheet.  
 
For paint films that were less than the XRF limit of detection (0.1 mg/cm2), 
representative paint chip samples were collected.  The samples were submitted to an 
AIHA-accredited laboratory for analysis by flame atomic absorption spectrophotometry 
(AAS).  The results are summarized in Table Two (Appendix C).  The laboratory report 
is also found in Appendix C.  
 
For this survey, TEC designated the east side of the building as side A, the south side as 
side B, west side as side C and the north side as side D.  
 
Survey Results  
 
A layout of the survey area is found in Appendix A.  The survey findings are summarized 
in Table One, Appendix B.  The “LBP?” column in the table indicates whether the paint 
on the particular building component meets the regulatory definition of lead-based paint 
(i.e., 1.0 mg/cm2).  The actual value recorded for the paint is found in the next column 
(Lead; mg/cm2).  
 
Lead error represents the amount of statistical uncertainty associated with the result 
calculated by the instrument’s software.  This uncertainty is computed and reported as 
two standard deviations (2σ) of the mean (average) value as determined by the 
instrument.  Taking the sum of the reported lead value and the lead error (±2σ) yields the 
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range of values for which there is a 95% probability that the true lead concentration will 
be found.  
 
Table Two (Appendix C) presents a summary version of the paint chip data provided by 
the laboratory.  The table identifies sample locations, paint color, XRF index number and 
reported lead concentration in percent by weight.  The index number allows for a cross 
reference of sample results obtained by XRF and by paint chip analysis.  
 
 Discussion and Conclusions  
 
Lead-based paint was not identified on building components in the survey area.  Lead-
containing paint was identified on one or more building components in the survey area. 
Activities involving the disturbance of painted building materials at this site may entail 
compliance with one or more of the following Standards, depending upon the scope and 
intent of work to be performed as well as the eventual occupant population.  
 
The Construction Industry Standard for Lead (29 CFR 1926.62) applies to employers 
whose construction activities involve disturbance of lead-containing materials.  It 
establishes a permissible exposure limit (PEL) of 50 micrograms per cubic meter of air 
(50 ug/m3) averaged over an eight-hour period.  An action level (AL) of 30 ug/m3 has 
also been established.  
 
The quantity of lead found in the paint has no bearing on an employer’s compliance 
requirement with the Standard.  This is because the Standard requires compliance with an 
occupational exposure to airborne lead concentrations, regardless of the quantity of lead 
in the paint.  Occupational overexposures may occur when using certain work practices 
on surfaces that contain lead in quantities less than 1.0 mg/cm2.  
 
Other requirements, such as preliminary exposure assessment, written compliance plan, 
worker training and medical evaluation are also included in the Standard.  An employer 
may be exempt from many of the Standard’s requirements if objective data is available 
demonstrating that employee exposures for a given activity will not exceed the action 
limit.  
 
We note that demolished building components with lead-containing paint can be disposed 
at a facility licensed to accept construction debris. 
 
The State of Michigan Lead Abatement Act and Lead Hazard Remediation Rules 
establish requirements for performing lead abatement activities.  Work must be 
performed by certified lead abatement workers and certified lead abatement supervisors if 
the work is determined to constitute a lead abatement activity.  Lead abatement is defined 
as “any measure or set of measures designed to permanently remove or cover lead-based 
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paint or lead-based paint hazards. Abatement includes, but is not limited to: (1) The 
removal of paint and dust, the permanent enclosure or encapsulation of lead-based paint, 
the replacement of painted surfaces or fixtures, or the removal or permanent covering of 
soil, when lead-based paint hazards are present in such paint, dust or soil; and (2) all 
preparation, cleanup, disposal, and post-abatement clearance testing activities associated 
with such measures”.  
 
Abatement does not include renovation, remodeling, landscaping or other activities, when 
such activities are not designed to permanently eliminate lead-based paint hazards, but 
are designed to repair, restore, or remodel a given structure or dwelling, even though 
these activities may incidentally result in a reduction or elimination of lead-based paint 
hazards.  Furthermore, abatement does not include interim controls, operations and 
maintenance activities, or other measures and activities designed to temporarily, but not 
permanently, reduce lead-based paint hazards.  
 
Firms performing work that disturbs lead-based paint in target housing or child-occupied 
facilities must be certified and use lead-safe work practices during renovations (EPA 
Renovation, Repair and Painting Rule).  Target housing is defined as a home or 
residential unit built on or before December 31, 1977.  A child occupied facility is a pre-
1978 building that meets the following criteria:  
 

• Visited regularly by the same child, 6 years of age or younger.  
• The visits are on at least two different days within any week (Sunday through 

Saturday period), provided that each day’s visit lasts at least 3 hours.  
• Combined weekly visits last at least 6 hours, and the combined annual visits last 

at least 60 hours.   
 
Child occupied facilities may be located in a public or commercial building or in target 
housing.  These facilities include schools, child care facilities and daycare centers.
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Lead-Containing Paint Survey Results



Table One
Lead-Containing Paint Survey Results

Richard Elementary School Restroom Renovations-Phase 2
Survey Date: November 18, 2013

Page 1 of 1

1 Shutter Calibration 1.7 0

2 Manual Calibration (1.04 ± 0.06) Positive 1 0.1

3 Manual Calibration (1.04 ± 0.06) Positive 1 0.1

4 Manual Calibration (1.04 ± 0.06) Positive 1.2 0.1

5 Manual Calibration (1.04 ± 0.06) Positive 1.1 0.1

6 25 Boy's Restroom Ceiling D Plaster Yellow 2 Intact Negative 0.13 0.05

7 25 Boy's Restroom Wall A Plaster White 2 Intact Null

8 25 Boy's Restroom Wall A Plaster White 2 Intact Negative 0.29 0.63

9 25 Boy's Restroom Grate A Metal White 2 Intact Negative <0.10 0.1

10 25 Boy's Restroom Wall B Plaster White 2 Intact Negative 0.5 0.4

11 25 Boy's Restroom Wall C Plaster White 2 Intact Negative 0.3 0.65

12 25 Boy's Restroom Wall D Plaster White 2 Intact Negative 0.5 0.5

13 25 Boy's Restroom Radiator C Metal Silver 2 Intact Negative <0.10 0.12

14 25 Boy's Restroom Radiator C Metal Silver 2 Intact Negative <0.10 0.02

15 8 Girl's Restroom Ceiling D Plaster Gray 1 Peeling Negative 0.4 0.5

16 8 Girl's Restroom Wall B Plaster White 1 Intact Negative 0.4 0.5

17 8 Girl's Restroom Wall C Plaster White 1 Intact Negative 0.19 0.04

18 8 Girl's Restroom Wall D Plaster White 1 Intact Negative 0.5 0.5

19 8 Girl's Restroom Wall A Plaster White 1 Intact Negative 0.14 0.03

20 8 Girl's Restroom Grate A Metal White 1 Intact Negative <0.10 0.1

21 Manual Calibration (1.04 ± 0.06) Positive 1.1 0.1

22 Manual Calibration (1.04 ± 0.06) Positive 1.1 0.1

23 Manual Calibration (1.04 ± 0.06) Positive 1.1 0.1

LBP? = Does the tested paint film meet the regulatory definition of lead-based paint? (Positive/Negative)

mg/cm2 = milligrams of lead per square centimeter of surface area

Instrument Used: Niton XLp300A

Side Substrate Color Condition

Lead Error (mg/cm2) = The amount of statistical uncertainty associated with the reported lead value. Represents two standard deviations (2σ)

LBP ?

Lead 

(mg/cm2)
Lead 
ErrorFloor Level

Lead (mg/cm2) = Calculated value of lead found in the paint film

Index 
Number FS # Room Component
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Paint Chip Results Summary Table



 

 

 
Table Two 

Summary of Paint Chip Laboratory Results 
Richard Elementary School Restroom Renovations-Phase 2 

Survey Date: November 18, 2013 
 

 

Sample 
Number 

Sample 
Location/Room 

Designation 

Corresponds to 
XRF Index 
Numbers Paint Color 

Result 
(% Pb by 
weight) 

1-1 
Grate “A” Metal/2nd 

Floor Boy’s 
Restroom FS# 25 

9 White 0.160 

2-1 
Radiator “C” 

Metal/2nd Floor Boy’s 
Restroom FS# 25 

13,14 Silver 0.12 

 
See Appendix A for Site Layout with Room Designations 
See Appendix B for XRF Survey Index Numbers 
See Appendix D for Paint Chip Samples Laboratory Report  
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Laboratory Report for Paint Chip Samples 



ConcentrationAnalyzed NotesRDLLab ID: Lead

Test Report: Lead in Paint Chips by Flame AAS (SW 846 3050B*/7000B)

EMSL Analytical, Inc.
2001 East 52nd St., Indianapolis, IN 46205
Phone/Fax: (317) 803-2997 / (317) 803-3047
http://www.EMSL.com indianapolislab@emsl.com

Attn: Richard Michalski
Testing Engineers & Consultants, Inc.
1343 Rochester Rd.
P.O. Box 249
Troy, MI 48083

Received: 11/20/13 8:05 AM

54063-01

Fax: (248) 585-9519
Phone: (248) 588-6200

Project:

11/18/2013Collected:

161318451
CustomerID: TEST51
CustomerPO: 54063-01
ProjectID:

EMSL Order:

Site: Boy's Restroom
Desc: White Metal

0.16 % wt11/20/20130001 0.010

Client Sample Collected: 11/18/20131-1

% wt

Site: Boy's Restroom
Desc: Silver Metal

0.12 % wt11/20/20130002 0.010

Client Sample Collected: 11/18/20132-1

% wt

Page 1 of 1Test Report PB w/RDL-7.26.0   Printed: 11/21/2013 8:10:37 AM

Doug Wiegand, Laboratory Manager
or other approved signatory

Reporting limit is 0.010 % wt based on the minimum sample weight per our SOP. The QC data associated with these results included in this report meet the method QC requirements, 
unless specifically indicated otherwise. Unless noted, results in this report are not blank corrected.  EMSL bears no responsibility for sample collection activities.  Samples received in 
good condition unless otherwise noted.  * slight modifications to methods applied. "<" (less than) result signifies that the analyte was not detected at or above the reporting limit. 
Measurement of uncertainty is available upon request.
Samples analyzed by EMSL Analytical, Inc. Indianapolis, IN AIHA-LAP, LLC--ELLAP 157245, OH E10040

Initial report from 11/21/2013  08:10:37

http://www.EMSL.com
mailto:indianapolislab@emsl.com
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PROPOSAL FOR:  RICHARD ELEMENTARY SCHOOL 
    RESTROOM REMODELING (Phase 2) 
    176 McKinley 
    Grosse Pointe Farms, MI 48236 
 
PROPOSAL TO:  Grosse Pointe Public School System 
    Board Offices 
    Mr. Richard VanGorder 
    389 St. Clair Avenue 
    Grosse Pointe, MI 48230 
 
ARCHITECTS  Ehresman Associates, Inc. 
ENGINEERS:  architects • engineers 
    803 West Big Beaver Road, Suite 350 
    Troy, Michigan  48084-4734 
    248.244.9710 
    248.244.9712 (f) 
    email:  architects@ehresmanassociates.com 
 
SUBMITTING CONTRACTOR:            
ADDRESS:                
PHONE:       / FAX:        
EMAIL:               
 
1. BASE PROPOSAL 
 The undersigned, in compliance with the Bidding Requirements and Conditions of the Contract, 

and having carefully examined the Contract Documents and all Addenda, visited the site and being 
aware of conditions affecting the cost of the work, agrees to enter into an agreement with the 
Owner and to perform and furnish all labor, materials, tools, equipment, and supervision required 
to complete the work in strict accordance with the Contract Documents for the stipulated sum of: 

  
 BASE PROPOSAL AMOUNT 
 
           Dollars $     
 (written sum)   
 
 Should the Grosse Pointe Public School System elect to award two of the separate restroom 

projects to this Contractor, deduct the following percentage from each of the Base Proposal 
amounts selected. 

           DEDUCT   % 
 
 Should the Grosse Pointe Public School System elect to award all three of the separate restroom 

projects to this Contractor, deduct the following percentage from each of the Base Proposal 
amounts. 

 
           DEDUCT   % 
 
2. ALTERNATES 
 The Undersigned further proposes to execute the work specified in the respective technical division 

or indicated on the drawings for the sum added to (unless otherwise noted) the Base Proposal 
Amount as stated below: 
A. NONE 
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3. TIME OF COMPLETION:   
 The undersigned will start work operations immediately upon award of the Contract, and will 

complete all work as indicated below: 
 A. Anticipated Award Date:   March 28, 2016 
 B. Start on Site Operations:   June 17, 2016 
 C. Substantial Completion:  August 19, 2016 
 D. Final Completion not later than August 26, 2016 
 
4. SUPPLEMENTAL FEES: 
 For additional work performed upon instruction of the Owner 
 A. BY SUBCONTRACTORS of the Undersigned, add 10% to the subcontractor's prices for its  
  OH & P; and 10% for all the charges of the Undersigned for overhead and profit. 
 B. BY PERSONS OTHER THAN THE SUBCONTRACTORS the Undersigned, the charges will  
  be actual cost of all labor and materials (less all discounts) plus the fee of 10%.   
  This fee includes all the charges of the Undersigned for general conditions, overhead and  
  profit, and general conditions, and the actual cost of insurance and taxes.  It excludes bond  
  fee. 
 C. Each proposal covering extra work shall include a complete itemized material and labor  
  breakdowns. 
 D. For all revisions involving the deletion of Contract Work, it is agreed that full credit shall be  
  given the Owner for such work deleted, including overhead and profit. 
 
5. VOLUNTARY ALTERNATES 
 The following alternates are offered at this time for the consideration of the Owner.  If accepted, the 

Base Proposal will be changed by the amount listed.   
 A.                
                
  Add to or Delete from Base Proposal Amount:   $     
 B.                
                
  Add to or Delete from Base Proposal Amount:   $     
 C.                
                
  Add to or Delete from Base Proposal Amount:   $     
  
6. PRICE GUARANTEE 
 The undersigned agrees that its proposal shall not be withdrawn and the price stated in the 

Proposal is guaranteed for ninety (90) consecutive days from the bid date. 
 
7. TAXES 
 The undersigned acknowledges that the prices stated above include all applicable taxes of 

whatever character or description. 
 
8. ADDENDA 
 If any Addenda covering changes to the Bidding Documents have been received during the bidding 

period, the bidder shall fill in their numbers and dates which acknowledge having received same, 
and having included in this proposal the work involved: 

  
 No. 1 Dated        
 
 No. 2 Dated         
 
 No. 3 Dated         
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9. NEGOTIATION 
 The Undersigned agrees that, should the overall cost exceed the funds available, it will be willing to 

negotiate with the Owner for the purpose of making further reductions in the Contract Work, and 
shall agree to give full credit for all such reductions in the work requested by the Owner, including 
full value of labor, materials, and subcontract work and reasonable proportionate reductions in 
overhead and profit, thereby arriving at an agreed upon Contract price. 

 
10. UNIT PRICES - NONE 
 All unit prices quoted shall include the sum total of all additional costs of labor, material, overhead, 

profit, fees, general conditions, and such other costs incidental to the work described.  Any 
increase in cost must be approved by the Owner in writing prior to work being performed. 

 
 For all revisions involving the deletion of Contract work, it is agreed that full credit shall be given 

the Owner for such work deleted on a unit basis as quoted hereinafter. 
 
 Any increased cost based on the unit prices must be approved by Owner's written change order 

prior to work starting.  Quantities must be confirmed by a Testing Agency or Architect and the 
Owner. 

 
11. LIQUIDATED DAMAGES PROVISION 
 Contractor shall complete the entire work and obtain Certificate of Occupancy by the substantial 

completion date indicated on the Proposal Form.  Contractor and owner agree that if the Certificate 
of Occupancy is obtained later than the late, the following liquidated provisions shall apply.  The 
project completion date shall be adjusted by an amount of time properly documented in Change 
Orders.  If the Owner and Contractor do not agree with the adjustment in Contract time due to 
Change directives, such adjustment shall be determined by the Architect.  No adjustments to the 
Contract time shall be allowed for weather conditions. 

 
 A. LATE COMPLETION LIQUIDATED DAMAGES 
  If the Contractor fails to obtain the Certificate of Occupancy for the project by the Project  
  Completion Date (as adjusted pursuant to this paragraph), the Contract Sum payable to the  
  Contractor will be reduced in the amount $1000. for each day that the issuance of the  
  Certificate of Occupancy exceeds the project completion date. 
 
12. RIGHTS RESERVED BY OWNER: 
 The Owner reserves the unconditional right to waive any irregularities, reject any or all proposals or 

to accept proposals which in the judgment of the Owner will serve the best interests of the Owner. 
 
13. PROPOSAL GUARANTEE (BID BOND) 
 Is required: Refer to AIA Document A701-1997 “Instructions to Bidders” 
 AMOUNT: 5% of contract sum. 
 
14. CONTRACT SECURITY (Performance and Labor and Material Payment Bond) 
 Is required: Refer to AIA Document A701-1997 “Instructions to Bidders” 
 AMOUNT: 100% of contract sum. 
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15. CONTRACT EXECUTION 
 The undersigned agrees to execute a Contract for work covered by this Proposal as provided for in 

the Bidding Documents.  The undersigned declares the legal status indicated below: 
 (  ) Individual 
 (  ) Partnership, having the following partners: 
  .1            
            .2            
            .3            
 (  ) Corporation, Incorporated under the laws of the State of     
 
 The undersigned affirms that: 
 A. This proposal is based upon the materials and construction, equipment, etc., named or 

described in the specifications. 
 
 B.   The address, given below, is the legal address to which all notices, directions, or other 

communications may be served or mailed. 
 
 C.   Its proposal is made in good faith, without collusion or connection with any other person or 

persons bidding for the same work, and that the prices quoted herein include all terms, 
insurance, royalties, transportation charges, allowances, taxes, use of all tools and 
equipment, overhead, profit, etc., necessary to fully complete the work in accordance with 
the Contract Documents. 

 
15. The Contractor shall hold harmless from and indemnify the Owner and Architect against all claims, 

suits, actions, costs, counsel fees, expenses, damages, judgments or decrees, by reason of any 
person or persons or property being damaged or by the Contractor, or any person employed under 
said Contractor, in any capacity during the progress of the work whether by negligence or 
otherwise. 

 
 The undersigned agrees to live up to the above specifications and gives the Owner the right to 

deduct the cost of any damage caused by faulty work and any item conflicting with good 
workmanship from the final payment. 

 
 This proposal is submitted in the name of: 
 
 DATE:     FIRM NAME:       
 
 WITNESS:     BY:        
        (Signature) 
        
       TITLE:        
  
       ADDRESS:       
 
                                          
 
Return two (2) signed copies.   
 
The Owner reserves the unconditional right to waive any informality or irregularity, reject any or all 
proposals, or to accept proposals which in the judgment of the Owner will serve its best interests, and to 
make in its judgment a determination as to the adequacy of the Contractor’s qualifications, experience 
and capability.
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CONTRACTOR QUALIFICATIONS 
 
1. Years in Business:  ____ years 
 (This company and this business) 
 
2. Minimum Experience – at least three (3) educational projects in the State of Michigan within the 

last five (5) years.  School restroom remodeling projects required. 
 
Project Name: _________________________________________________________________ 
 
Location:  _________________________________________________________________ 
 
Cost:    _________________________________________________________________ 
 
Year:   _________________________________________________________________ 
 
Contact Name: ____________________________________ Title: ________________________ 
 
Phone:  _______________________ Email: ____________________________________ 
 
 
 
Project Name: _________________________________________________________________ 
 
Location:  _________________________________________________________________ 
 
Cost:    _________________________________________________________________ 
 
Year:   _________________________________________________________________ 
 
Contact Name: ____________________________________ Title: ________________________ 
 
Phone:  _______________________ Email: ____________________________________ 
 
 
 
Project Name: _________________________________________________________________ 
 
Location:  _________________________________________________________________ 
 
Cost:    _________________________________________________________________ 
 
Year:   _________________________________________________________________ 
 
Contact Name: ____________________________________ Title: ________________________ 
 
Phone:  _______________________ Email: ____________________________________ 
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HAZARD IDENTIFICATION 
It is the Contractor’s responsibility to be aware of all dangers or hazards associated with the work 
performed, the work environment, and to remove and/or control the hazard or danger prior to 
commencement of the work.  It is also the Contractor’s responsibility to review Section 00 100 – Special 
Materials Handling, the Limited Asbestos Survey Report, and Limited Lead-Containing Paint Survey 
Reports included within the Project Manual.  All potential or existing dangers or hazards observed by the 
Contractor shall be reported to the Owner’s representative / contact.  Any danger or hazard observed 
beyond the control of the Contractor is to be reported to the Owner’s representative / contact immediately 
and the Contractor is to avoid the hazard or danger until it is eliminated or controlled. 
 
CONTRACTOR ENVIRONMENTAL ACKNOWLEDGEMENT 
I have been informed of the presence of asbestos-containing materials (ACM) and presumed asbestos-
containing materials (PACM) in the school. It is my understanding that known or assumed asbestos-
containing materials that may be impacted during construction will be removed by the Owner. I will notify 
the Owner’s Designated Person of any activities of my employees which represent a potential for 
disturbance of remaining asbestos-containing materials.  I will also notify the Owner’s Designated Person 
if any material is encountered that was not identified in the pre-renovation asbestos survey report and will 
not disturb the material until it is determined to be an ACM or non-ACM.  
 
I have been informed of the presence of lead-containing paint (lcp) and lead-based paint (lbp) in the 
construction area. I understand that should my work activities involve disturbance of lbp or lcp I will 
comply with the requirements of 29 CFR 1926.62 “Lead Exposure in Construction”. Furthermore, I will 
take protective measures to ensure that the activities of my employees will not result in migration of lead-
containing dust outside the work area and that residual lead dust concentrations inside the work area are 
not elevated after the work is complete. I will provide a comprehensive work plan describing the 
engineering controls and work practices that will be implemented to achieve the above requirements. The 
work plan will be reviewed and accepted by the Owner and its environmental consultant. I am 
knowledgeable in the requirements for compliance with the Lead Exposure in Construction standard.  
 
I have also been informed of the hazards of other chemicals present in the area where my employees will 
be working and of the appropriate protective measures.  I take full responsibility for ensuring that my 
workers follow safe working procedures and take the appropriate protective measures.  Material Safety 
Data Sheets have been provided where applicable.  I will inform representatives of the Owner of all 
hazardous materials that I will bring into the school and will provide MSDSs where applicable. 
 
 
_______________________________________ 
Contractor Signature 
 
_______________________________________ 
Company Name 
 
_______________________________________ 
Address 
 
_______________________________________ 
City, State, Zip Code 
 
_______________________________________ 
Date 
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FAMILIAL RELATIONSHIP DISCLOSURE FORM 
 

 
This form MUST BE NOTORIZED as a condition of being awarded business by The Grosse Pointe Public 
School System 
 
I, the undersigned, being first duly sworn, depose and say; and my signature certifies, that there are no 
Owners, Principals, Officers, Agents, Employees, or Representatives of this firm that have any familial 
relationships with any members of the Grosse Pointe Public School Board, or its Superintendent, unless 
specifically noted below: 
 
 School Board Members 
 Margaret Weertz 
 Daniel Roeske 
 Brian Summerfield 
 Lois Valente 
 Ahmed Ismail 
 Cynthia Pangborn 
 Judy Gafa 
 
 Superintendent 
 Dr. Gary C. Niehaus 
 
The following familial relationship is disclosed: 
               
               
               
   
 
Name:          
  (print) 
 
Firm:           
 
Title:           
 
Signature:            
 
Subscribe and sworn to before me this    day of    ,  . 
 
Notary Public,           
 
My Commission expires:         
 
Reference:  Public Act 232 of 2004 
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AFFIDAVIT OF COMPLIANCE – IRAN ECONOMIC SANCTIONS ACT 

Michigan Public Act No. 517 of 2012 
 
The undersigned, the owner or authorized officer of the below named contractor (the “Contractor”), 
pursuant to the compliance certification requirement provided in this Request For Proposal (the “RFP”) 
issued by The Grosse Pointe Public School System (“GPPSS”), hereby certifies, represents and warrants 
that the Contractor (including its officers, directors and employees) is not an “Iran linked business” within 
the meaning of the Iran Economic Sanctions Act, Michigan Public Act No. 517 of 2012 (the “Act”), and 
that in the event Contractor is awarded a contract as a result of the aforementioned RFP, the Contractor 
will not become an “Iran linked business” at any time during the course of performing the Work or any 
services under the contract.   
 
The Contractor further acknowledges that any person who is found to have submitted a false certification 
is responsible for a civil penalty of not more than $250,000.00 or 2 times the amount of the contract or 
proposed contract for which the false certification was made, whichever is greater, the cost of the School 
District’s investigation, and reasonable attorney fees, in addition to a fine.  Moreover, any person who 
submitted a false certification shall be ineligible to bid on a GPPSS request for proposal for three (3) 
years from the date it is determined that the person has submitted the false certification. 
 
 

CONTRACTOR:       
     

       
  Name of Contractor 

By:       

Its:       

Date:       

STATE OF    ) 
    )ss. 
COUNTY OF ____________ ) 
 
This instrument was acknowledged before me on the _____ day of ____________, 2013, by 

__________________________. 

____________________________________ 

                                              , Notary Public 

______________ County, __________ 

My Commission Expires:___________  

     Acting in the County of :___________ 

 
END OF SECTION 
 
 

 



   Document A201TM – 2007 
General Conditions of the Contract for Construction 
 

Init. 

/ 

AIA Document A201™ – 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The American 
Institute of Architects. All rights reserved. WARNING: This AIA®  Document is protected by U.S. Copyright Law and International Treaties. Unauthorized 
reproduction or distribution of this AIA®  Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the 
maximum extent possible under the law. This document was produced by AIA software at 11:44:23 on 11/13/2013 under Order No.7967476380_1 which expires 
on 06/14/2014, and is not for resale. 
User Notes:   (1817801841) 

 
1 

 

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

 

for the following PROJECT: 
(Name and location or address) 
Richard Elementary School 
Restroom Remodeling (Phase 2) 
176 McKinley 
Grosse Pointe Farms, MI 4236 
 
THE OWNER: 
(Name, legal status and address) 
Grosse Pointe Public School System   
389 St. Clair Ave. 
Grosse Pointe, MI 48230 
 
THE ARCHITECT: 
(Name, legal status and address) 
Ehresman Associates, Inc.   
803 West Big Beaver Road 
Suite 350 
Troy, MI 48084 
 
TABLE OF ARTICLES 
 
1 GENERAL PROVISIONS 
 
2 OWNER 
 
3 CONTRACTOR 
 
4 ARCHITECT 
 
5 SUBCONTRACTORS 
 
6 CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS 
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14 TERMINATION OR SUSPENSION OF THE CONTRACT 
 
15 CLAIMS AND DISPUTES 
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(Topics and numbers in bold are section headings.) 
 
 
Acceptance of Nonconforming Work 
9.6.6, 9.9.3, 12.3 
Acceptance of Work 
9.6.6, 9.8.2, 9.9.3, 9.10.1, 9.10.3, 12.3 
Access to Work 
3.16, 6.2.1, 12.1 
Accident Prevention 
10 
Acts and Omissions 
3.2, 3.3.2, 3.12.8, 3.18, 4.2.3, 8.3.1, 9.5.1, 10.2.5, 
10.2.8, 13.4.2, 13.7, 14.1, 15.2 
Addenda 
1.1.1, 3.113.11.1 
Additional Costs, Claims for 
3.7.4, 3.7.5, 6.1.1, 7.3.7.5, 10.3, 15.1.4 
Additional Inspections and Testing 
9.4.2, 9.8.3, 12.2.1, 13.5 
Additional Insured 
11.1.4 
Additional Time, Claims for 
3.2.4, 3.7.4, 3.7.5, 3.10.2, 8.3.2, 15.1.5 
Administration of the Contract 
3.1.3, 4.2, 9.4, 9.5 
Advertisement or Invitation to Bid 
1.1.1 
Aesthetic Effect 
4.2.13 
Allowances 
3.8, 7.3.8 
All-risk Insurance 
11.3.1, 11.3.1.1 
Applications for Payment 
4.2.5, 7.3.9, 9.2, 9.3, 9.4, 9.5.1, 9.6.3, 9.7, 9.10, 11.1.3 
Approvals 
2.1.1, 2.2.2, 2.4, 3.1.3, 3.10.2, 3.12.8, 3.12.9, 3.12.10, 
4.2.7, 9.3.2, 13.5.1 
Arbitration 
8.3.1, 11.3.10, 13.1, 13.1.1, 15.3.2, 15.4  
ARCHITECT 
4 
Architect, Definition of 
4.1.1 
Architect, Extent of Authority 
2.4, 2.4.1, 3.12.7, 4.1, 4.2, 5.2, 6.3, 7.1.2, 7.3.7, 7.4, 
9.2, 9.3.1, 9.4, 9.5, 9.6.3, 9.8, 9.10.1, 9.10.3, 12.1, 
12.2.1, 13.5.1, 13.5.2, 14.2.2, 14.2.4, 15.1.3, 15.2.1 
Architect, Limitations of Authority and Responsibility 
2.1.1, 3.12.4, 3.12.8, 3.12.10, 4.1.2, 4.2.1, 4.2.2, 4.2.3, 
4.2.6, 4.2.7, 4.2.10, 4.2.12, 4.2.13, 5.2.1, 7.4, 9.4.2, 
9.5.3, 9.6.4, 15.1.3, 15.2 
Architect’s Additional Services and Expenses 
2.4, 2.4.1, 11.3.1.1, 12.2.1, 13.5.2, 13.5.3, 14.2.4 

Architect’s Administration of the Contract 
3.1.3, 4.2, 3.7.4, 15.2, 9.4.1, 9.5 
Architect’s Approvals 
2.4, 2.4.1, 3.1.3, 3.5, 3.10.2, 4.2.7 
Architect’s Authority to Reject Work 
3.5, 4.2.6, 12.1.2, 12.2.1 
Architect’s Copyright 
1.1.7, 1.5 
Architect’s Decisions 
3.7.4, 4.2.6, 4.2.7, 4.2.11, 4.2.12, 4.2.13, 4.2.14, 6.3, 
7.3.7, 7.3.9, 8.1.3, 8.3.1, 9.2, 9.4.1, 9.5, 9.8.4, 9.9.1, 
13.5.2, 15.2, 15.3 
Architect’s Inspections 
3.7.4, 4.2.2, 4.2.9, 9.4.2, 9.8.3, 9.9.2, 9.10.1, 13.5 
Architect’s Instructions 
3.2.4, 3.3.1, 4.2.6, 4.2.7, 13.5.2 
Architect’s Interpretations 
4.2.11, 4.2.12 
Architect’s Project Representative 
4.2.10 
Architect’s Relationship with Contractor 
1.1.2, 1.5, 3.1.3, 3.2.2, 3.2.3, 3.2.4, 3.3.1, 3.4.2, 3.5, 
3.7.4, 3.7.5, 3.9.2, 3.9.3, 3.10, 3.11, 3.12, 3.16, 3.18, 
4.1.2, 4.1.3, 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, 11.3.7, 12, 13.4.2, 13.5, 15.2 
Architect’s Relationship with Subcontractors 
1.1.2, 4.2.3, 4.2.4, 4.2.6, 9.6.3, 9.6.4, 11.3.7 
Architect’s Representations 
9.4.2, 9.5.1, 9.10.1 
Architect’s Site Visits 
3.7.4, 4.2.2, 4.2.9, 9.4.2, 9.5.1, 9.9.2, 9.10.1, 13.5 
Asbestos 
10.3.1 
Attorneys’ Fees 
3.18.1, 9.10.2, 10.3.3 
Award of Separate Contracts 
6.1.1, 6.1.2 
Award of Subcontracts and Other Contracts for 
Portions of the Work 
5.2 
Basic Definitions 
1.1 
Bidding Requirements 
1.1.1, 5.2.1, 11.4.1 
Binding Dispute Resolution 
9.7, 11.3.9, 11.3.10, 13.1, 13.1.1, 15.2.5, 15.2.6.1, 
15.3.1, 15.3.2, 15.4.1 
Boiler and Machinery Insurance 
11.3.2 
Bonds, Lien 
7.3.7.4, 9.10.2, 9.10.3 
Bonds, Performance, and Payment 
7.3.7.4, 9.6.7, 9.10.3, 11.3.9, 11.4 
Building Permit 
3.7.1 
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Capitalization 
1.3 
Certificate of Substantial Completion 
9.8.3, 9.8.4, 9.8.5 
Certificates for Payment 
4.2.1, 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, 15.1.3 
Certificates of Inspection, Testing or Approval 
13.5.4 
Certificates of Insurance 
9.10.2, 11.1.3 
Change Orders 
1.1.1, 2.4, 2.4.1, 3.4.2, 3.7.4, 3.8.2.3, 3.11, 3.11.1, 
3.12.8, 4.2.8, 5.2.3, 7.1.2, 7.1.3, 7.2, 7.3.2, 7.3.6, 7.3.9,
 7.3.10, 8.3.1, 9.3.1.1, 9.10.3, 10.3.2, 11.3.1.2, 11.3.4, 
11.3.9, 12.1.2, 15.1.3 
Change Orders, Definition of 
7.2.1 
CHANGES IN THE WORK 
2.2.1, 3.11, 4.2.8, 7, 7.2.1, 7.3.1, 7.4, 8.3.1, 9.3.1.1, 
11.3.9 
Claims, Definition of 
15.1.1 
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, 3.7.4, 6.1.1, 7.3.9, 10.3.2, 15.1.4 
Claims for Additional Time 
3.2.4, 3.7.4, 6.1.1, 3.7.46.1.1, 8.3.2, 10.3.2, 15.1.5 
Concealed or Unknown Conditions, Claims for 
3.7.4 
Claims for Damages 
3.2.4, 3.18, 6.1.1, 8.3.3, 9.5.1, 9.6.7, 10.3.3, 11.1.1, 
11.3.5, 11.3.7, 14.1.3, 14.2.4, 15.1.6 
Claims Subject to Arbitration 
15.3.1, 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, 11.3.1, 11.3.6, 11.4.1, 
15.1.4 
Commencement of the Work, Definition of 
8.1.2 
Communications Facilitating Contract 
Administration 
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, 13.7, 14.1.2 
COMPLETION, PAYMENTS AND 
9 
Completion, Substantial 
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, 
13.7 

Compliance with Laws 
1.6, 1.6.1, 3.2.3, 3.6, 3.7, 3.12.10, 3.13, 4.1.1, 9.6.4, 
10.2.2, 11.1, 11.3, 13.1, 13.4, 13.5.1, 13.5.2, 13.6, 
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, 3.7.4, 3.12.8, 3.14.2, 4.1.2, 9.3.2, 9.8.5, 9.9.1, 
9.10.2, 9.10.3, 11.3.1, 13.2, 13.4.2, 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, 3.12.8, 4.2.8, 7.1.1, 7.1.2, 7.1.3, 7.3, 
9.3.1.1 
Construction Schedules, Contractor’s 
3.10, 3.12.1, 3.12.2, 6.1.3, 15.1.5.2 
Contingent Assignment of Subcontracts 
5.4, 14.2.2.2 
Continuing Contract Performance 
15.1.3 
Contract, Definition of 
1.1.2 
CONTRACT, TERMINATION OR 
SUSPENSION OF THE 
5.4.1.1, 11.3.9, 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, 11.1.3, 11.3.6, 11.4.1 
Contract Documents, Copies Furnished and Use of 
1.5.2, 2.2.5, 5.3 
Contract Documents, Definition of 
1.1.1 
Contract Sum 
3.7.4, 3.8, 5.2.3, 7.2, 7.3, 7.4, 9.1, 9.4.2, 9.5.1.4, 9.6.7, 
9.7, 10.3.2, 11.3.1, 14.2.4, 14.3.2, 15.1.4, 15.2.5 
Contract Sum, Definition of 
9.1 
Contract Time 
3.7.4, 3.7.5, 3.10.2, 5.2.3, 7.2.1.3, 7.3.1, 7.3.5, 7.4, 
8.1.1, 8.2.1, 8.3.1, 9.5.1, 9.7, 10.3.2, 12.1.1, 14.3.2, 
15.1.5.1, 15.2.5 
Contract Time, Definition of 
8.1.1 
CONTRACTOR 
3 
Contractor, Definition of 
3.1, 6.1.2 
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Contractor’s Construction Schedules 
3.10, 3.12.1, 3.12.2, 6.1.3, 15.1.5.2 
Contractor’s Employees 
3.3.2, 3.4.3, 3.8.1, 3.9, 3.18.2, 4.2.3, 4.2.6, 10.2, 10.3, 
11.1.1, 11.3.7, 14.1, 14.2.1.1 
Contractor’s Liability Insurance 
11.1 
Contractor’s Relationship with Separate Contractors 
and Owner’s Forces 
3.12.5, 3.14.2, 4.2.4, 6, 11.3.7, 12.1.2, 12.2.4 
Contractor’s Relationship with Subcontractors 
1.2.2, 3.3.2, 3.18.1, 3.18.2, 5, 9.6.2, 9.6.7, 9.10.2, 
11.3.1.2, 11.3.7, 11.3.8 
Contractor’s Relationship with the Architect 
1.1.2, 1.5, 3.1.3, 3.2.2, 3.2.3, 3.2.4, 3.3.1, 3.4.2, 3.5, 
3.7.4, 3.10, 3.11, 3.12, 3.16, 3.18, 4.1.3, 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, 
11.3.7, 12, 13.5, 15.1.2, 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, 5.3.1, 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 
9.7 
Contractor’s Right to Terminate the Contract 
14.1, 15.1.6 
Contractor’s Submittals 
3.10, 3.11, 3.12.4, 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, 11.1.3, 11.4.2 
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, 
7.3.5, 7.3.7, 8.2, 10, 12, 14, 15.1.3 
Contractual Liability Insurance 
11.1.1.8, 11.2 
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, 2.2.5, 3.11 
Copyrights 
1.5, 3.17 
Correction of Work 
2.3, 2.4, 3.7.3, 9.4.2, 9.8.2, 9.8.3, 9.9.1, 12.1.2, 12.2 
Correlation and Intent of the Contract Documents 
1.2 
Cost, Definition of 
7.3.7 
Costs 
2.4, 2.4.1, 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, 7.3.7, 7.3.8, 7.3.9, 9.10.2, 10.3.2, 10.3.6, 
11.3, 12.1.2, 12.2.1, 12.2.4, 13.5, 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, 11.1.1, 11.3, 
12.2.4 
Damage to the Work 
3.14.2, 9.9.1, 10.2.1.2, 10.2.5, 10.4, 10.4.1, 11.3.1, 
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, 11.1.1, 
11.3.5, 11.3.7, 14.1.3, 14.2.4, 15.1.6 
Damages for Delay 
6.1.1, 8.3.3, 9.5.1.6, 9.7, 10.3.2 
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, 15.2, 6.3, 
7.3.7, 7.3.9, 8.1.3, 8.3.1, 9.2, 9.4, 9.5.1, 9.8.4, 9.9.1, 
13.5.2, 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 
2.3, 2.4, 2.3.1, 2.4.1, 3.5, 4.2.6, 6.2.5, 9.5.1, 9.5.2, 
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, 
15.1.1, 5.1, 6.1.2, 7.2.1, 7.3.1, 8.1, 9.1, 9.8.1 
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, 10.4.1, 14.3.2, 15.1.5, 15.2.5 
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, 11.1.2 
Emergencies 
10.4, 14.1.1.2, 15.1.4 
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, 11.1.1, 11.3.7, 14.1, 14.2.1.1 
Equipment, Labor, Materials or 
1.1.3, 1.1.6, 3.4, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.13.1, 
3.15.1, 4.2.6, 4.2.7, 5.2.1, 6.2.1, 7.3.7, 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 
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Execution and Progress of the Work 
1.1.3, 1.2.1, 1.2.2, 2.2.3, 2.2.5, 3.1, 3.3.1, 3.4.1, 3.5, 
3.7.1, 3.10.1, 3.12, 3.14, 4.2, 6.2.2, 7.1.3, 7.3.5, 8.2, 
9.5.1, 9.9.1, 10.2, 10.3, 12.2, 14.2, 14.3.1, 15.1.3 
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, 10.4.1, 14.3, 15.1.5, 15.2.5 
Failure of Payment 
9.5.1.3, 9.7, 9.10.2, 13.6, 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, 11.1.2, 11.1.3, 11.3.1, 11.3.5, 
12.3, 12.3.1, 14.2.4, 14.4.3 
Financial Arrangements, Owner’s 
2.2.1, 13.2.2, 14.1.1.4 
Fire and Extended Coverage Insurance 
11.3.1.1 
GENERAL PROVISIONS 
1 
Governing Law 
13.1 
Guarantees (See Warranty) 
Hazardous Materials 
10.2.4, 10.3 
Identification of Subcontractors and Suppliers 
5.2.1 
Indemnification 
3.17, 3.18, 9.10.2, 10.3.3, 10.3.5, 10.3.6, 11.3.1.2, 
11.3.7 
Information and Services Required of the Owner 
2.1.2, 2.2, 3.2.2, 3.12.4, 3.12.10, 6.1.3, 6.1.4, 6.2.5, 
9.6.1, 9.6.4, 9.9.2, 9.10.3, 10.3.3, 11.2, 11.4, 13.5.1, 
13.5.2, 14.1.1.4, 14.1.4, 15.1.3 
Initial Decision 
15.2 
Initial Decision Maker, Definition of 
1.1.8 
Initial Decision Maker, Decisions 
14.2.2, 14.2.4, 15.2.1, 15.2.2, 15.2.3, 15.2.4, 15.2.5 
Initial Decision Maker, Extent of Authority 
14.2.2, 14.2.4, 15.1.3, 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, 10.410.4.1 
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, 13.5 
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, 13.5.2 
Instruments of Service, Definition of 
1.1.7 
Insurance 
3.18.1, 6.1.1, 7.3.7, 9.3.2, 9.8.4, 9.9.1, 9.10.2, 11 

Insurance, Boiler and Machinery 
11.3.2 
Insurance, Contractor’s Liability 
11.1 
Insurance, Effective Date of 
8.2.2, 11.1.2 
Insurance, Loss of Use 
11.3.3 
Insurance, Owner’s Liability 
11.2 
Insurance, Property 
10.2.5, 11.3 
Insurance, Stored Materials 
9.3.2 
INSURANCE AND BONDS 
11 
Insurance Companies, Consent to Partial Occupancy 
9.9.1 
Intent of the Contract Documents 
1.2.1, 4.2.7, 4.2.12, 4.2.13, 7.4 
Interest 
13.6 
Interpretation 
1.2.3, 1.4, 4.1.1, 5.1, 6.1.2, 15.1.1 
Interpretations, Written 
4.2.11, 4.2.12, 15.1.4 
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, 
4.2.6, 4.2.7, 5.2.1, 6.2.1, 7.3.7, 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, 3.2.3, 3.6, 3.7, 3.12.10, 3.13, 3.13.1, 4.1.1, 9.6.4, 
9.9.1, 10.2.2, 11.1.1, 11.3, 13.1, 13.1.1, 13.4, 13.5.1, 
13.5.2, 13.6, 13.6.1, 14, 15.2.8, 15.4 
Liens 
2.1.2, 9.3.3, 9.10.2, 9.10.4, 15.2.8 
Limitations, Statutes of 
12.2.5, 13.7, 15.4.1.1 
Limitations of Liability 
2.3, 2.3.1, 3.2.2, 3.5, 3.12.10, 3.17, 3.18.1, 4.2.6, 4.2.7,
 4.2.12, 6.2.2, 9.4.2, 9.6.4, 9.6.7, 10.2.5, 10.3.3, 
11.1.2, 11.2, 11.3.7, 12.2.5, 13.4.2 
Limitations of Time 
2.1.2, 2.2, 2.4, 3.2.2, 3.10, 3.11, 3.12.5, 3.15.1, 4.2.7, 
5.2, 5.3, 5.3.1, 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, 11.1.3, 
11.3.1.5, 11.3.6, 11.3.10, 12.2, 13.5, 13.7, 14, 15 
Loss of Use Insurance 
11.3.3 
Material Suppliers 
1.5, 3.12.1, 4.2.4, 4.2.6, 5.2.1, 9.3, 9.4.2, 9.6, 9.10.5 
Materials, Hazardous 
10.2.4, 10.3 
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Materials, Labor, Equipment and 
1.1.3, 1.1.6, 1.5.1, 3.4.1, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 
3.13.1, 3.15.1, 4.2.6, 4.2.7, 5.2.1, 6.2.1, 7.3.7, 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, 15.2.8 
Mediation 
8.3.1, 10.3.5, 10.3.6, 15.2.1, 15.2.5, 15.2.6, 15.3, 
15.4.1 
Minor Changes in the Work 
1.1.1, 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, 3.11, 4.1.2, 4.2.1, 5.2.3, 7, 8.3.1, 9.7, 
10.3.2, 11.3.1 
Mutual Responsibility 
6.2 
Nonconforming Work, Acceptance of 
9.6.6, 9.9.3, 12.3 
Nonconforming Work, Rejection and Correction of 
2.3, 2.4, 2.3.1, 2.4.1, 3.5, 4.2.6, 6.2.4, 9.5.1, 9.8.2, 
9.9.3, 9.10.4, 12.2.1 
Notice 
2.2.1, 2.3, 2.4, 2.3.1, 2.4.1, 3.2.4, 3.3.1, 3.7.2, 3.12.9, 
5.2.1, 9.7, 9.10, 10.2.2, 11.1.3, 12.2.2.1, 13.3, 13.5.1, 
13.5.2, 14.1, 14.2, 15.2.8, 15.4.1 
Notice, Written 
2.3, 2.4, 2.3.1, 2.4.1, 3.3.1, 3.9.2, 3.12.9, 3.12.10, 
5.2.1, 9.7, 9.10, 10.2.2, 10.3, 11.1.3, 11.3.6, 12.2.2.1, 
13.3, 14, 15.2.8, 15.4.1 
Notice of Claims 
3.7.4, 10.2.8, 15.1.2, 15.4 
Notice of Testing and Inspections 
13.5.1, 13.5.2 
Observations, Contractor’s 
3.2, 3.7.4 
Occupancy 
2.2.2, 9.6.6, 9.8, 11.3.1.5 
Orders, Written 
1.1.1, 2.3, 3.9.2, 7, 8.2.2, 11.3.9, 12.1, 12.2.2.1, 13.5.2, 
14.3.1 
OWNER 
2 
Owner, Definition of 
2.1.1 
Owner, Information and Services Required of the 
2.1.2, 2.2, 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, 11.3, 13.5.1, 
13.5.2, 14.1.1.4, 14.1.4, 15.1.3 

Owner’s Authority 
1.5, 2.1.1, 2.3, 2.4, 2.3.1, 2.4.1, 3.4.2, 3.8.1, 3.12.10, 
3.14.2, 4.1.2, 4.1.3, 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, 9.3.1, 9.3.2, 9.5.1, 9.6.4,
 9.9.1, 9.10.2, 10.3.2, 11.1.3, 11.3.3, 11.3.10, 12.2.2, 
12.3, 12.3.1, 13.2.2, 14.3, 14.4, 15.2.7 
Owner’s Financial Capability 
2.2.1, 13.2.2, 14.1.1.4 
Owner’s Liability 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 
2.4, 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 
2.3 
Owner’s Right to Suspend the Work 
14.3 
Owner’s Right to Terminate the Contract 
14.2 
Ownership and Use of Drawings, Specifications 
and Other Instruments of Service 
1.1.1, 1.1.6, 1.1.7, 1.5, 2.2.5, 3.2.2, 3.11, 3.11.1, 3.17, 
4.2.12, 5.35.3.1 
Partial Occupancy or Use 
9.6.6, 9.9, 11.3.1.5 
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, 13.7, 14.1.1.3, 14.2.4 
Payment, Failure of 
9.5.1.3, 9.7, 9.10.2, 13.6, 14.1.1.3, 14.2.1.2 
Payment, Final 
4.2.1, 4.2.9, 9.8.2, 9.10, 11.1.2, 11.1.3, 11.4.1, 12.3, 
12.3.1, 13.7, 14.2.4, 14.4.3 
Payment Bond, Performance Bond and 
7.3.7.4, 9.6.7, 9.10.3, 11.4 
Payments, Progress 
9.3, 9.6, 9.8.5, 9.10.3, 13.6, 14.2.3, 15.1.3 
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 
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Performance Bond and Payment Bond 
7.3.7.4, 9.6.7, 9.10.3, 11.4 
Permits, Fees, Notices and Compliance with Laws 
2.2.2, 3.7, 3.13, 7.3.7.4, 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, 15.1.3 
Progress Payments 
9.3, 9.6, 9.8.5, 9.10.3, 13.6, 14.2.3, 15.1.3 
Project, Definition of 
1.1.4 
Project Representatives 
4.2.10 
Property Insurance 
10.2.5, 11.3 
PROTECTION OF PERSONS AND PROPERTY 
10 
Regulations and Laws 
1.5, 3.2.3, 3.6, 3.7, 3.12.10, 3.13, 4.1.1, 9.6.4, 9.9.1, 
10.2.2, 11.1, 11.4, 13.1, 13.4, 13.5.1, 13.5.2, 13.6, 14, 
15.2.8, 15.4 
Rejection of Work 
3.5, 4.2.6, 12.2.1 
Releases and Waivers of Liens 
9.10.2 
Representations 
3.2.1, 3.5, 3.12.6, 6.2.2, 8.2.1, 9.3.3, 9.4.2, 9.5.1, 9.8.2, 
9.10.1 
Representatives 
2.1.1, 3.1.1, 3.9, 4.1.1, 4.2.1, 4.2.2, 4.2.10, 5.1.1, 5.1.2, 
13.2.1 
Responsibility for Those Performing the Work 
3.3.2, 3.18, 4.2.3, 5.3, 5.3.1, 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, 2.3, 2.4, 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, 12.2.2, 12.2.4, 
13.4, 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, 5.3.1, 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, 15.1.5.2 
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 
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, 9.4.2, 9.10.1, 13.5 
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, 13.5 
Special Inspections and Testing 
4.2.6, 12.2.1, 13.5 
Specifications, Definition of 
1.1.6 
Specifications 
1.1.1, 1.1.6, 1.2.2, 1.5, 3.11, 3.12.10, 3.17, 4.2.14 
Statute of Limitations 
13.7, 15.4.1.1 
Stopping the Work 
2.3, 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, 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, 7.3.7, 9.2, 9.3, 9.8, 
9.9.1, 9.10.2, 9.10.3, 11.1.3 
Submittal Schedule 
3.10.2, 3.12.5, 4.2.7 
Subrogation, Waivers of 
6.1.1, 11.3.7 
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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, 
13.7 
Substantial Completion, Definition of 
9.8.1 
Substitution of Subcontractors 
5.2.3, 5.2.4 
Substitution of Architect 
4.1.3 
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, 
7.3.7, 8.2, 8.3.1, 9.4.2, 10, 12, 14, 15.1.3 
Surety 
5.4.1.2, 9.8.5, 9.10.2, 9.10.3, 14.2.2, 15.2.7 
Surety, Consent of 
9.10.2, 9.10.3 
Surveys 
2.2.3 
Suspension by the Owner for Convenience 
14.3 
Suspension of the Work 
5.4.2, 14.3 
Suspension or Termination of the Contract 
5.4.1.1, 14 
Taxes 
3.6, 3.8.2.1, 7.3.7.4 
Termination by the Contractor 
14.1, 15.1.6 
Termination by the Owner for Cause 
5.4.1.1, 14.2, 15.1.6 
Termination by the Owner for Convenience 
14.4 
Termination of the Architect 
4.1.3 
Termination of the Contractor 
14.2.2 
TERMINATION OR SUSPENSION OF THE 
CONTRACT 
14 
Tests and Inspections 
3.1.3, 3.3.3, 4.2.2, 4.2.6, 4.2.9, 9.4.2, 9.8.3, 9.9.2, 
9.10.1, 10.3.2, 11.4.1, 11.4.1.1, 12.2.1, 13.5 
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, 
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Time Limits 
2.1.2, 2.2, 2.4, 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, 11.1.3, 12.2, 13.5, 13.7, 14, 
15.1.2, 15.4 
Time Limits on Claims 
3.7.4, 10.2.8, 13.7, 15.1.2 
Title to Work 
9.3.2, 9.3.3 
Transmission of Data in Digital Form 
1.6 
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, 7.3.4 
Use of Documents 
1.1.1, 1.5, 2.2.5, 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 
13.4.2 
Waiver of Claims by the Contractor 
9.10.5, 13.4.2, 15.1.6 
Waiver of Claims by the Owner 
9.9.3, 9.10.3, 9.10.4, 12.2.2.1, 13.4.2, 14.2.4, 15.1.6 
Waiver of Consequential Damages 
14.2.4, 15.1.6 
Waiver of Liens 
9.10.2, 9.10.4 
Waivers of Subrogation 
6.1.1, 11.3.7 
Warranty 
3.5, 4.2.9, 9.3.3, 9.8.4, 9.9.1, 9.10.4, 12.2.2, 13.7 
Weather Delays 
15.1.5.2 
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, 9.8.5, 
9.9.1, 9.10.2, 9.10.3, 11.4.1, 13.2, 13.4.2, 15.4.4.2 
Written Interpretations 
4.2.11, 4.2.12 
Written Notice 
2.3, 2.4, 3.3.1, 3.9, 3.12.9, 3.12.10, 5.2.1, 8.2.2, 9.7, 
9.10, 10.2.2, 10.3, 11.1.3, 12.2.2, 12.2.4, 13.3, 14, 
15.4.1 
Written Orders 
1.1.1, 2.3, 3.9, 7, 8.2.2, 12.1, 12.2, 13.5.2, 14.3.1, 
15.1.2
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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 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, construction systems, standards and workmanship for the Work, and performance of related services.  
References to specifications of manufacturers, trade associations, or the like are understood to mean that such 
specifications are Incorporated in the Specifications as if fully reproduced therein.  "Approved", "equal", "acceptable"
 and similar words are understood to mean in the sole judgment of the Architect. 
 
§ 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 and certify termination of the Agreement under Section 14.2.2.  
 
§ 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 
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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.  
 
§ 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. 
 
§ 1.2.4 Should there be conflicts or discrepancies in the Drawings or Specifications between the quality or type of 
work or material, the higher (more expensive) type or quality shall take precedence unless otherwise directed by the 
Architect, in writing. 
 
§ 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 will retain all common law, statutory and other 
reserved rights, including copyrights. The Contractor, Subcontractors, Sub-subcontractors, and material or equipment 
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 this 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 material or equipment suppliers are authorized to use 
and reproduce the Instruments of Service provided to them 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 material or equipment suppliers may not use the Instruments of 
Service on other projects or for additions to this Project outside the scope of the Work without the specific written 
consent of the Owner, Architect and the Architect’s consultants.  
 
§ 1.6 TRANSMISSION OF DATA IN DIGITAL FORM 
If the parties intend to transmit Instruments of Service or any other information or documentation in digital form, they 
shall endeavor to establish necessary protocols governing such transmissions, unless otherwise already provided in the 
Agreement or the Contract Documents. 
 
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. 
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§ 2.2 INFORMATION AND SERVICES REQUIRED OF THE OWNER 
§ 2.2.1 Prior to commencement of the Work, the Contractor may request in writing that the Owner provide reasonable 
evidence that the Owner has made financial arrangements to fulfill the Owner’s obligations under the Contract. 
Thereafter, the Contractor may only request such evidence if (1) the Owner fails to make payments to the Contractor 
as the Contract Documents require; (2) a change in the Work materially changes the Contract Sum; or (3) the 
Contractor identifies in writing a reasonable concern regarding the Owner’s ability to make payment when due. The 
Owner shall furnish such evidence as a condition precedent to commencement or continuation of the Work or the 
portion of the Work affected by a material change. After the Owner furnishes the evidence, the Owner shall not 
materially vary such financial arrangements without prior notice to the Contractor.  
 
§ 2.2.2 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. 
 
§ 2.2.3 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. 
 
§ 2.2.4 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. 
 
§ 2.2.5 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. 
 
§ 2.3 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. 
 
§ 2.4 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 written 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 deficiencies. In such case an appropriate Change Order shall be issued deducting from payments 
then or thereafter due the Contractor 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. Such 
action by the Owner and amounts charged to the Contractor are both subject to prior approval of the Architect. If 
payments then or thereafter due the Contractor are not sufficient to cover such amounts, the Contractor shall pay the 
difference to the Owner. 
 
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. 
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§ 3.1.3 The Contractor shall not be relieved of 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 the 
information furnished by the Owner pursuant to Section 2.2.3, 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 make 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 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, unless the Contract Documents give 
other specific instructions concerning these matters. If the Contract Documents give specific instructions concerning 
construction means, methods, techniques, sequences or procedures, the Contractor shall evaluate the jobsite safety 
thereof and, except as stated below, shall be fully and 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 written notice to the Owner and Architect and shall not 
proceed with that portion of the Work without further written instructions from the Architect. If the Contractor is then 
instructed to proceed with the required means, methods, techniques, sequences or procedures without acceptance of 
changes proposed by the Contractor, the Owner shall be solely responsible for any loss or damage arising solely from 
those Owner-required 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 Subcontractors, sub-subcontractors, material suppliers, equipment suppliers and fabricators 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. 
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§ 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 authorized by the Architect in accordance with Sections 
3.12.8 or 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. 
 
§ 3.5 WARRANTY 
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. 
 
§ 3.6 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 21 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 an equitable 
adjustment 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 in writing, stating the reasons. If either party 
disputes the Architect’s determination or recommendation, that party may proceed 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 
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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. 
 
§ 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 furnish in writing to the Owner 
through the Architect the name and qualifications of a proposed superintendent. The Architect may reply within 14 
days to the Contractor in writing stating (1) whether the Owner or the Architect has reasonable objection to the 
proposed superintendent or (2) that the Architect requires additional time to review. Failure of the Architect to reply 
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 SCHEDULES 
§ 3.10.1 The Contractor, promptly after being awarded the Contract, shall prepare and submit for the Owner’s and 
Architect’s information a Contractor’s construction schedule for the Work. The schedule shall not exceed time limits 
current under the Contract Documents, shall be revised at appropriate intervals as required by the conditions of the 
Work and Project, shall be related to the entire Project to the extent required by the Contract Documents, and shall 
provide for expeditious and practicable execution of the Work. 
 
§ 3.10.2 The Contractor shall prepare a submittal schedule, promptly after being awarded the Contract and thereafter 
as necessary to maintain a current submittal schedule, and shall submit the schedule(s) for the Architect’s approval. 
The Architect’s approval shall not unreasonably be 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, 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.  
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§ 3.11 DOCUMENTS AND SAMPLES AT THE SITE 
The Contractor shall maintain at the site for the Owner one copy of the Drawings, Specifications, Addenda, Change 
Orders and other Modifications, in good order and marked currently to indicate field changes and selections made 
during construction, and one copy of approved Shop Drawings, Product Data, Samples and similar required 
submittals. These shall be available to the Architect and shall be 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 the way by which 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 requirements of the Contract Documents by the Architect’s approval of Shop 
Drawings, Product Data, Samples or similar submittals unless the Contractor has specifically informed the Architect 
in writing 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 written 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. If professional design services or certifications by a 



 

Init. 

/ 

AIA Document A201™ – 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The American 
Institute of Architects. All rights reserved. WARNING: This AIA®  Document is protected by U.S. Copyright Law and International Treaties. Unauthorized 
reproduction or distribution of this AIA®  Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the 
maximum extent possible under the law. This document was produced by AIA software at 11:44:23 on 11/13/2013 under Order No.7967476380_1 which expires 
on 06/14/2014, and is not for resale. 
User Notes:   (1817801841) 

 
17 

 

design professional related to systems, materials or equipment are specifically required of the Contractor by the 
Contract Documents, the Owner and the Architect will specify all performance and design criteria that such services 
must satisfy. The Contractor shall cause such services or certifications to be provided by a properly 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, accuracy and 
completeness of the services, certifications and approvals performed or provided by such design professionals, 
provided the Owner and Architect have specified to the Contractor all performance and design criteria that such 
services must satisfy. Pursuant to this Section 3.12.10, the Architect will review, 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. The Contractor shall not be responsible for the adequacy of the 
performance and design criteria specified in the Contract Documents. 
 
§ 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, and 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 and patching shall be restored to the condition existing 
prior to the cutting, fitting and 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 such construction by the Owner or a separate contractor 
except with written consent of the Owner and of such separate contractor; such consent shall not be unreasonably 
withheld. The Contractor shall not unreasonably withhold from the Owner or a separate contractor the Contractor’s 
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 or 
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 Owner 
shall be entitled to reimbursement from the Contractor. 
 
§ 3.16 ACCESS TO WORK 
The Contractor shall provide the Owner and Architect 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 such 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 the Contractor has reason to 
believe that the required design, process or product is an infringement of a copyright or a patent, the Contractor shall 
be responsible for such loss unless such information is promptly furnished to the Architect. 
 
§ 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, 
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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 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.  
 
§ 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. 
 
§ 4.1.3 If the employment of the Architect is terminated, the Owner shall employ a successor architect as to whom the 
Contractor has no reasonable objection and whose status under the Contract Documents shall be that of the Architect. 
 
§ 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, except as provided in Section 3.3.1. 
 
§ 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 report to the Owner (1) known deviations from the Contract 
Documents and from the most recent construction schedule submitted by the Contractor, and (2) 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 FACILITATING CONTRACT ADMINISTRATION 
Except as otherwise provided in the Contract Documents or when direct communications have been specially 
authorized, the Owner and Contractor shall endeavor to communicate with each other through the Architect about 
matters arising out of or relating to the Contract. Communications by and with the Architect’s consultants shall be 
through the Architect. Communications by and with Subcontractors and material suppliers shall be through the 
Contractor. Communications by and with separate contractors shall be through the Owner. 
 
§ 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. 
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§ 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 13.5.2 and 13.5.3, whether or not such 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, material and 
equipment 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, unless otherwise specifically stated by the Architect, 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 authorize 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 duties, responsibilities and limitations of authority of such 
project representatives shall be as set forth in an exhibit to be incorporated in the Contract Documents. 
 
§ 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 number 
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and means a Subcontractor or an authorized representative of the Subcontractor. The term "Subcontractor" does not 
include a separate contractor or 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 or the bidding requirements, the Contractor, as soon as 
practicable after award of the Contract, shall furnish in writing to the Owner through the Architect the names of 
persons or entities (including those who are to furnish materials or equipment fabricated to a special design) proposed 
for each principal portion of the Work. The Architect may reply within 14 days to the Contractor in writing stating (1) 
whether the Owner or the Architect has reasonable objection to any such proposed person or entity or (2) that the 
Architect requires additional time for review. Failure of the Owner or Architect to reply 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 previously selected if the Owner or 
Architect makes reasonable objection to such substitution. 
 
§ 5.3 SUBCONTRACTUAL RELATIONS 
By appropriate agreement, written where legally required for validity, 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, which the Contractor, by these 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 in writing; 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 such 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 Owner reserves the right to perform construction or operations related to the Project with the Owner’s own 
forces, and to award separate contracts in connection with other portions of the Project or other construction or 
operations on the site under Conditions of the Contract identical or substantially similar to these including those 
portions related to insurance and waiver of subrogation. If the Contractor claims that delay or additional cost is 
involved because of such action by the Owner, the Contractor shall make such Claim as provided in Article 15. 
 
§ 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 other 
separate contractors and the Owner in reviewing their construction schedules. The Contractor shall make any revisions 
to the 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, the Owner shall be deemed to be subject to the same obligations 
and to have the same rights that apply to the Contractor 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 report 
to the Architect apparent discrepancies or defects in such other construction that would render it unsuitable for such 
proper execution and results. Failure of the Contractor so to report 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, except as to defects not then reasonably discoverable. 
 
§ 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 the Contractor wrongfully causes to completed or partially 
completed construction or to property of the Owner or separate contractors as provided in Section 10.2.5. 
 
§ 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. 
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§ 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, and the 
Contractor shall proceed promptly, 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 7.3.7. 
 
§ 7.3.4 If unit prices are stated in the Contract Documents or subsequently agreed upon, and if quantities originally 
contemplated are materially changed in a proposed Change Order or Construction Change Directive so that 
application of such unit prices to quantities of Work proposed will cause substantial inequity to the Owner or 
Contractor, the applicable unit prices shall be equitably adjusted. 
 
§ 7.3.5 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. 
 



 

Init. 

/ 

AIA Document A201™ – 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The American 
Institute of Architects. All rights reserved. WARNING: This AIA®  Document is protected by U.S. Copyright Law and International Treaties. Unauthorized 
reproduction or distribution of this AIA®  Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the 
maximum extent possible under the law. This document was produced by AIA software at 11:44:23 on 11/13/2013 under Order No.7967476380_1 which expires 
on 06/14/2014, and is not for resale. 
User Notes:   (1817801841) 

 
23 

 

§ 7.3.6 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. 
 
§ 7.3.7 If the Contractor does not respond promptly or disagrees with the method for adjustment in the Contract Sum, 
the Architect shall determine the method and 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 7.3.7 shall be limited to the following: 

.1 Costs of labor, including social security, old age and unemployment insurance, fringe benefits required 
by agreement or custom, and workers’ compensation insurance; 

.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 related to the 
Work; and 

.5 Additional costs of supervision and field office personnel directly attributable to the change. 
 
§ 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 has authority to order minor changes in the Work not involving adjustment in the Contract Sum or 
extension of the Contract Time and not inconsistent with the intent of the Contract Documents. Such changes will be 
effected by written order signed by the Architect and shall be binding on the Owner and Contractor.  
 
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, prematurely 
commence operations on the site or elsewhere prior to the effective date of insurance required by Article 11 to be 
furnished by the Contractor and Owner. The date of commencement of the Work shall not be changed by the effective 
date of such insurance.  
 
§ 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 an act or neglect of 
the Owner or Architect, or of an employee of either, or of a separate contractor employed by the Owner; or by changes 
ordered in the Work; or by labor disputes, fire, unusual delay in deliveries, unavoidable casualties or other causes 
beyond the Contractor’s control; or by delay authorized by the Owner pending mediation and arbitration; or by other 
causes that the Architect determines may justify delay, then the Contract Time shall be extended by Change Order 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. 
 
§ 8.3.1.1 If the Contractor shall be delayed by: (1) the combined action of workman (either those employed on the 
Work or in any industry essential to the conduct of the Work) in no way caused by or resulting from default or 
collusion on the part of the Contractor. (2) by strikes, lockouts, embargoes, fire, unavoidable casualties, unusual 
delays in transportation, national emergency, unusually severe and adverse weather conditions not reasonably 
anticipated, or (3) by any other causes which the Contractor could not reasonably control or circumvent, and if such 
delay affects the critical path activity, then the Project Construction Schedule shall be adjusted as necessary to 
compensate for such delay (but the total extension of all activities may not exceed the length of the delay). 
 
§ 8.3.1.2 All claims for extension of time shall be made in writing to the Owner no more than ten (10) days after the 
commencement of the delay; otherwise they shall be waived.  IN the case of a continuing cause of delay only one 
claim is necessary.  Any delay of less than twenty-four (24) hours duration shall not be justification for adjusting the 
Project Construction Schedule.  Any claims shall include documented schedule and impact on the projects critical 
path. 
 
§ 8.3.1.3 No adjustments shall be made under this Section 8.3 for any suspension, delay or interruption (i) to the extent
 that performance would have been so suspended, delayed or interrupted by an other cause, including the fault or 
negligence of the Contractor, or (ii) for which an equitable adjustment is provided or excluded under any other 
provision of this Contractor, or (iii) delay or failure to obtain permits for approval from government authorities, or (iv)
 strikes, or labor disturbances against the Owner, the Contractor, and/or other contractors and embargoes.  Neither the
 Owner’s exercise of any of its rights under this Contract, nor the issuance of Change Orders, regardless of the extent
 or numbers of such changes, nor the Owner’s requirement of correction or re-execution of any defective work shall, 
under any circumstances, be construed as interference with the Contractor’s performance of the work. 
 
§ 8.3.1.4 The Contractor shall make no claim in damages for delay in the performance of this Contract occasioned by
 any act or omission of the Owner, Architect, or public authority having jurisdiction over the Work or any of their 
representatives, and agrees that compensation for any such claim shall be limited to an extension of time to complete 
performance of the Work as provided herein. 
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ARTICLE 9   PAYMENTS AND COMPLETION 
§ 9.1 CONTRACT SUM 
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. 
 
§ 9.2 SCHEDULE OF VALUES 
Where the Contract is based on a stipulated sum or Guaranteed Maximum Price, the Contractor shall submit to the 
Architect, before the first Application for Payment, a schedule of values allocating the entire Contract Sum to the 
various portions of the Work and prepared in such form and supported by such data to substantiate its accuracy as the 
Architect may require. This schedule, unless objected to by the Architect, shall be used as a basis for reviewing the 
Contractor’s 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. Such application shall be notarized, if required, and supported by 
such data substantiating the Contractor’s right to payment as the Owner or Architect may require, such as copies of 
requisitions from Subcontractors and material 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 material supplier, unless such Work has been performed by others 
whom the Contractor intends to pay.  
 
§ 9.3.1.3  Retainage:  Until Substantial Completion, the Owner shall pay ninety percent (90%) of the amount due the 
Contractor on account of progress payments. 
 
§ 9.3.1.4 Each Application for Payment following the initial Application for Payment shall be accompanied by 
waivers of lien covering, at a minimum, work performed and paid for by Owner in the previous pay application 
Progress payments shall be reduced in the amount for which payment was previously made, but no waiver was 
received.  The Final Payment shall not be made until all data establishing payment or satisfaction of obligations, such
 as receipts, releases, waivers of lien, claims, security interests or encumbrances arising out the Contract are submitted
 as required by Owner. 
 
§ 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, material suppliers, or other persons or entities making a 
claim by reason of having 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 issue to 
the Owner a Certificate for Payment, with a copy to the Contractor, for such amount as the Architect determines is 
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properly due, or notify the Contractor and Owner in writing of the Architect’s reasons for withholding certification in 
whole or in part 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 comprising the Application for Payment, that, to the best of the 
Architect’s knowledge, information and belief, the Work has progressed to the point indicated and that the quality of 
the Work is in accordance with the Contract Documents. 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. The issuance of a Certificate for Payment will further constitute a 
representation that the Contractor is entitled to payment in the amount certified. 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 material 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 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 

.7 repeated failure to carry out the Work in accordance with the Contract Documents.  
 
§ 9.5.2 When the above reasons for withholding certification are removed, certification will be made for amounts 
previously withheld. 
 
§ 9.5.3 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 material or equipment suppliers 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 Architect will reflect such 
payment on the next Certificate 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. 
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§ 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 material and equipment 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 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, except as may otherwise be required by law. 
 
§ 9.6.5 Contractor payments to material and equipment 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 and 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, shall create any fiduciary 
liability or tort liability on the part of the Contractor for breach of trust or shall entitle any person or entity to an award 
of punitive damages against the Contractor for breach of the requirements of this provision. 
 
§ 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’ written 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 
shut-down, 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, shall establish responsibilities of the 
Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and insurance, and shall 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. 
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§ 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 such Certificate. Upon such acceptance and consent of surety, if any, 
the Owner shall make payment of retainage applying to such 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 as required under Section 11.3.1.5 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. 
 
§ 9.10 FINAL COMPLETION AND FINAL PAYMENT 
§ 9.10.1 Upon receipt of the Contractor’s written 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 and, 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 terms and conditions of 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 and will not be canceled or allowed to expire 
until at least 30 days’ prior written notice has been given to the Owner, (3) a written statement that the Contractor 
knows of no substantial 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 and (5), if required by the Owner, other data establishing 
payment or satisfaction of obligations, such as receipts, 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. If such lien 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 such 
lien, 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 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 surety to payment of the balance due for that portion of the Work 
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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; or 

.3 terms of special warranties required by the Contract Documents. 
 
§ 9.10.5 Acceptance of final payment by the Contractor, a Subcontractor or material 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.  
 
§ 10.1.1 In the event the Contractor encounters on the site material reasonably believed to be asbestos or lead or 
polychlorinated biphenyl (PCB) which has not been rendered harmless, the Contractor shall immediately stop Work in
 the area affected and report the condition to the Owner and Architect in writing.  The Work in the affected area shall
 not thereafter be resumed until the Owner has separately arranged for the asbestos, or lead, or polychlorinated 
biphenyl (PCB) to be removed or rendered harmless, the removal or rendering is complete in accordance with 
applicable standards and requirements and has been certified safe by appropriate authorities.  The Work in the affected
 area shall be resumed in the absence of asbestos or lead, or polychlorinated biphenyl (PCB), or when it has been 
rendered harmless or removed and certified safe. 
 
§ 10.1.2  To the fullest extent permitted by law, the Owner shall indemnify and hold harmless the Contractor, 
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 attorney’s fees arising out of or resulting from performance of the Work in
 the affected area, or from others not involved in performance of the Work or from anyone subsequently on the 
premises if in fact the material is asbestos or lead or polychlorinated biphenyl (PCB)  and has not been rendered 
harmless, provided that such claim, damage, loss or expense is attributable to bodily injury, sickness disease or death,
 or in injury to or destruction of tangible property (other than the Work itself) including loss of use resulting therefrom.
  Such obligation shall not be constructed to negate, abridge, or reduce other rights or obligations of indemnity which
 would otherwise exist as to a party or person described in this paragraph. 
 
§ 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; 

.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 or the Contractor’s Subcontractors or 
Sub-subcontractors; 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 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 owners and users of adjacent sites and utilities. 
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§ 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, except damage or loss 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, written notice of such 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 
§ 10.3.1 The Contractor is responsible for compliance with any requirements included in the Contract Documents 
regarding hazardous materials. 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 report the condition to the Owner and Architect in writing. 
 
§ 10.3.2 Upon receipt of the Contractor’s written 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 such material or substance or who are to 
perform the task of removal or safe containment of such 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 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 in the amount of the Contractor’s reasonable additional costs of shut-down, 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. 
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§ 10.3.4 The Owner shall not be responsible under this Section 10.3 for 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 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 indemnify the Owner for the cost and expense the Owner incurs (1) for remediation of a 
material or substance 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 indemnify 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 LIABILITY INSURANCE 
§ 11.1.1 The Contractor shall purchase from and maintain in a company or companies lawfully authorized to do 
business in the jurisdiction in which the Project is located such insurance as will protect the Contractor from claims set 
forth below which may arise out of or result from the Contractor’s operations and completed operations under the 
Contract and for which the Contractor may be legally liable, whether such operations be by the Contractor or by a 
Subcontractor or by anyone directly or indirectly employed by any of them, or by anyone for whose acts any of them 
may be liable: 

.1 Claims under workers’ compensation, disability benefit and other similar employee benefit acts that are 
applicable to the Work to be performed; 

.2 Claims for damages because of bodily injury, occupational sickness or disease, or death of the 
Contractor’s employees; 

.3 Claims for damages because of bodily injury, sickness or disease, or death of any person other than the 
Contractor’s employees; 

.4 Claims for damages insured by usual personal injury liability coverage; 

.5 Claims for damages, other than to the Work itself, because of injury to or destruction of tangible 
property, including loss of use resulting therefrom; 

.6 Claims for damages because of bodily injury, death of a person or property damage arising out of 
ownership, maintenance or use of a motor vehicle; 

.7 Claims for bodily injury or property damage arising out of completed operations; and 

.8 Claims involving contractual liability insurance applicable to the Contractor’s obligations under 
Section 3.18. 

 
§ 11.1.2 The insurance required by Section 11.1.1 shall be written for not less than limits of liability specified in the 
Contract Documents or required by law, whichever coverage is greater. Coverages, whether written on an occurrence 
or claims-made basis, shall be maintained without interruption from the date of commencement of the Work until the 
date of final payment and termination of any coverage required to be maintained after final payment, and, with respect 
to the Contractor’s completed operations coverage, until the expiration of the period for correction of Work or for such 
other period for maintenance of completed operations coverage as specified in the Contract Documents. 
 
§ 11.1.3 Certificates of insurance acceptable to the Owner shall be filed with the Owner prior to commencement of the 
Work and thereafter upon renewal or replacement of each required policy of insurance. These certificates and the 
insurance policies required by this Section 11.1 shall contain a provision that coverages afforded under the policies 
will not be canceled or allowed to expire until at least 30 days’ prior written notice has been given to the Owner. An 
additional certificate evidencing continuation of liability coverage, including coverage for completed operations, shall 
be submitted with the final Application for Payment as required by Section 9.10.2 and thereafter upon renewal or 
replacement of such coverage until the expiration of the time required by Section 11.1.2. Information concerning 
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reduction of coverage on account of revised limits or claims paid under the General Aggregate, or both, shall be 
furnished by the Contractor with reasonable promptness. 
 
If this insurance is written on the Comprehensive General Liability policy form, the Certificates shall be AIA 
Document G705, Certificate of Insurance.  If this insurance is written on a Commercial General Liability policy form,
 ACORD form 25S will be acceptable. 
 
"…. The Owner and the Architect shall be identified on the Certificate as "additional named insured". 
 
§ 11.1.4 The Contractor shall cause the commercial liability coverage required by the Contract Documents to include 
(1) the Owner, the Architect and the Architect’s consultants as additional insureds for claims caused in whole or in part 
by the Contractor’s negligent acts or omissions during the Contractor’s operations; and (2) the Owner as an additional 
insured for claims caused in whole or in part by the Contractor’s negligent acts or omissions during the Contractor’s 
completed operations. 
 
§ 11.1.5  Liability Insurance shall include all major divisions of coverage and be on a comprehensive basis including:
 
1.  Premises Operations (including X, C, and U coverage as applicable). 
2.  Independent Contractors’ Protective. 
3.  Products and Completed Operations. 
4.  Personal Injury Liability with Employment Exclusion deleted. 
5.  Contractual, including specified provision for Contractor’s obligation under Paragraph 3.18. 
6.  Owned, non-owned and hired motor vehicles. 
7.  Broad Form Property Damage including Complete Operations. 
 
§ 11.1.6  If the General Liability coverage are provided by a Commercial General Liability Policy on a claims made 
basis, the policy date or Retroactive Date shall predate the Contract; the termination date of the policy or applicable 
extended reporting period shall be no earlier than the termination date of coverage required to be maintained after final
 payment, certified in accordance with Subparagraph 9.10.2 
 
§ 11.1.6.1  The Insurance required by Subparagraph 11.1.1 shall be written for not less than the following limits, or 
greater if required by law: 
 
  1. Worker’s Compensation 
   (a) State: Statutory 
   (b) Applicable Federal(e.g., Longshoremen’s): Statutory 
   (c) Employer’s Liability:  $ 100,000    per Accident 
        $ 500,000. Disease, Policy Limit 
            $ 100,000.  Disease, Each Employee 
  2. Comprehensive or Commercial General Liability (including Premises Operations; Independent 

Contractors’ Protective; Products and Completed Operations; Broad Form Property Damage): 
   (a) Bodily Injury:                 $2,000,000     Each Occurrence 
           $2,000,000     Aggregate 
   (b) Property Damage:     $1,000,000     Each Occurrence 
           $2,000,000     Aggregate 
   (c) Products and Completed Operations to be maintained for one year after final payment:   
               $2,000,000              Aggregate 
   (d) Property Damage Liability Insurance shall provide X, C and U coverage. 
   (e) Broad Form Property Damage Coverage shall include Completed Operations. 
  3. Contractual Liability: 
   (a) Bodily Injury:      $2,000,000     Each Occurrence 
             $2,000,000     Aggregate 
   (b) Property Damage:     $1,000,000     Each Occurrence 
           $2,000,000     Aggregate 
  4. Personal Injury, with Employment Exclusion deleted: 
           $2,000,000     Aggregate 
  5. Business Auto Liability (including owned, non-owned and hired vehicles): 
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   (a) Bodily Injury:   $1,000,000     Each Person 
            $2,000,000     Aggregate 
   (b) Property Damage:       $2,000,000     Each Occurrence 
  6. If the General Liability coverage are provided by a Commercial Liability policy, the: 
   (a) General Aggregate shall be not less than $  2,000,000. and it shall apply, in total, to this 

Project only. 
   (b) Fire Damage Limit shall be not less than $  500,000. on any one fire. 
   (c) Medical Expense Limit shall be not less than  
    $          on any one person. 
  7. Umbrella Excess Liability: 
   $ 2,000,000 over primary insurance. 
   $      10,000 retention for self-insured hazards each occurrence  
 
§ 11.2 OWNER’S LIABILITY INSURANCE 
The Owner shall be responsible for purchasing and maintaining the Owner’s usual liability insurance. 
 
§ 11.3 PROPERTY INSURANCE 
§ 11.3.1 Unless otherwise provided, the Owner shall purchase and maintain, in a company or companies lawfully 
authorized to do business in the jurisdiction in which the Project is located, property insurance written on a builder’s 
risk "all-risk" or equivalent policy form in the amount of the initial Contract Sum, plus value of subsequent Contract 
Modifications and cost of materials supplied or installed by others, comprising total value for the entire Project at the
 site on a replacement cost basis without optional deductibles. Such property insurance shall be maintained, unless 
otherwise provided in the Contract Documents or otherwise agreed in writing by all persons and entities who are 
beneficiaries of such insurance, until final payment has been made as provided in Section 9.10 or until no person or 
entity other than the Owner has an insurable interest in the property required by this Section 11.3 to be covered, 
whichever is later. This insurance shall include interests of the Owner, the Contractor, Subcontractors and 
Sub-subcontractors in the Project.  This insurance shall also include the interest of the Architect. 
 
§ 11.3.1.1 Property insurance shall be on an "all-risk" or equivalent policy form and shall include, without limitation, 
insurance against the perils of fire (with extended coverage) and physical loss or damage including, without 
duplication of coverage, theft, vandalism, malicious mischief, collapse, earthquake, flood, windstorm, falsework, 
testing and startup, temporary buildings and debris removal including demolition occasioned by enforcement of any 
applicable legal requirements, and shall cover reasonable compensation for Architect’s and Contractor’s services and
 expenses required as a result of such insured loss.  The form of policy for this coverage shall be completed value. 
 
§ 11.3.1.2 If the Owner does not intend to purchase such property insurance required by the Contract and with all of the 
coverages in the amount described above, the Owner shall so inform the Contractor in writing prior to commencement 
of the Work. The Contractor may then effect insurance that will protect the interests of the Contractor, Subcontractors 
and Sub-subcontractors in the Work, and by appropriate Change Order the cost thereof shall be charged to the Owner. 
If the Contractor is damaged by the failure or neglect of the Owner to purchase or maintain insurance as described 
above, without so notifying the Contractor in writing, then the Owner shall bear all reasonable costs properly 
attributable thereto. 
 
§ 11.3.1.3 If the property insurance requires deductibles, the Owner shall pay costs not covered because of such 
deductibles.  Deductible payable by Owner or Contractor and subcontractor(s) is $5,000. if responsible.  Material 
stored off-site shall not be covered under the Owner’s property insurance unless the payment terms specifications 
assumes responsibility for coverage by the Owner’s property insurance. 
 
§ 11.3.1.4 This property insurance shall cover portions of the Work stored off the site, and also portions of the Work in 
transit. 
 
§ 11.3.1.5 Partial occupancy or use in accordance with Section 9.9 shall not commence until the insurance company or 
companies providing property insurance have consented to such partial occupancy or use by endorsement or 
otherwise. The Owner and the Contractor shall take reasonable steps to obtain consent of the insurance company or 
companies and shall, without mutual written consent, take no action with respect to partial occupancy or use that 
would cause cancellation, lapse or reduction of insurance. 
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§ 11.3.2 BOILER AND MACHINERY INSURANCE 
The Owner shall purchase and maintain boiler and machinery insurance required by the Contract Documents or by 
law, which shall specifically cover such insured objects during installation and until final acceptance by the Owner; 
this insurance shall include interests of the Owner, Contractor, Subcontractors and Sub-subcontractors in the Work, 
and the Owner and Contractor shall be named insureds. 
 
§ 11.3.3 LOSS OF USE INSURANCE 
The Owner, at the Owner’s option, may purchase and maintain such insurance as will insure the Owner against loss of 
use of the Owner’s property due to fire or other hazards, however caused. The Owner waives all rights of action 
against the Contractor for loss of use of the Owner’s property, including consequential losses due to fire or other 
hazards however caused. 
 
§ 11.3.4 If the Contractor requests in writing that insurance for risks other than those described herein or other special 
causes of loss be included in the property insurance policy, the Owner shall, if possible, include such insurance, and 
the cost thereof shall be charged to the Contractor by appropriate Change Order. 
 
§ 11.3.5 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, the Owner shall waive all rights in accordance with the terms of Section 11.3.7 
for damages caused by fire or other causes of loss covered by this separate property insurance. All separate policies 
shall provide this waiver of subrogation by endorsement or otherwise. 
 
§ 11.3.6 Before an exposure to loss may occur, the Owner shall file with the Contractor a copy of each policy that 
includes insurance coverages required by this Section 11.3. Each policy shall contain all generally applicable 
conditions, definitions, exclusions and endorsements related to this Project. Each policy shall contain a provision that 
the policy will not be canceled or allowed to expire, and that its limits will not be reduced, until at least 30 days’ prior 
written notice has been given to the Contractor. 
 
§ 11.3.7 WAIVERS OF SUBROGATION 
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, and (2) the Architect, Architect’s consultants, separate contractors described 
in Article 6, 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 covered by property insurance obtained pursuant to this Section 11.3 or other 
property insurance applicable to the Work, except such rights as they have to proceeds of such insurance held by the 
Owner as fiduciary. The Owner or Contractor, as appropriate, shall require of the Architect, Architect’s consultants, 
separate contractors described in Article 6, if any, and the subcontractors, sub-subcontractors, agents and employees 
of any of them, by appropriate agreements, written where legally required for validity, similar waivers each in favor of 
other parties enumerated herein. The policies shall provide such waivers of subrogation by endorsement or otherwise. 
A waiver of subrogation shall be effective as to a person or entity even though that person or entity would otherwise 
have a duty of indemnification, contractual or otherwise, did not pay the insurance premium directly or indirectly, and 
whether or not the person or entity had an insurable interest in the property damaged. 
 
§ 11.3.8 A loss insured under the Owner’s property insurance 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 11.3.10. The Contractor shall pay Subcontractors their just shares of 
insurance proceeds received by the Contractor, and by appropriate agreements, written where legally required for 
validity, shall require Subcontractors to make payments to their Sub-subcontractors in similar manner. 
 
§ 11.3.9 If required in writing by a party in interest, the Owner as fiduciary shall, upon occurrence of an insured loss, 
give bond for proper performance of the Owner’s duties. The cost of required bonds shall be charged against proceeds 
received as fiduciary. The Owner shall deposit in a separate account proceeds so received, which the Owner shall 
distribute in accordance with such agreement as the parties in interest may reach, or as determined in accordance with 
the method of binding dispute resolution selected in the Agreement between the Owner and Contractor. If after such 
loss no other special agreement is made and unless the Owner terminates the Contract for convenience, replacement of 
damaged property shall be performed by the Contractor after notification of a Change in the Work in accordance with 
Article 7. 
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§ 11.3.10 The Owner as fiduciary shall have power to adjust and settle a loss with insurers unless one of the parties in 
interest shall object in writing within five days after occurrence of loss to the Owner’s exercise of this power; if such 
objection is made, the dispute shall be resolved in the manner selected by the Owner and Contractor as the method of 
binding dispute resolution in the Agreement. If the Owner and Contractor have selected arbitration as the method of 
binding dispute resolution, the Owner as fiduciary shall make settlement with insurers or, in the case of a dispute over 
distribution of insurance proceeds, in accordance with the directions of the arbitrators.  
 
§ 11.4 PERFORMANCE BOND AND PAYMENT BOND 
§ 11.4.1 The Owner shall have the right to require the Contractor to furnish bonds covering faithful performance of the
 Contract and payment of obligations arising thereunder as stipulated in bidding requirements or specifically required
 in the Contract Documents on the date of execution of the Contract.Contractor shall deliver the required bonds to the
 Owner not later than three (3) days following the date of the Agreement is entered into, or if the Work is to be 
commenced prior to thereto in response to a letter of intent the Contractor shall, prior to the commencement of the 
Work, submit evidence satisfactory to the Owner that such bonds will be furnished. 
 
§ 11.4.1.1 The Contractor shall furnish bonds covering faithful performance of the Contract and payment of 
obligations arising thereunder.  Bonds may be obtained through the Contractor’s usual source and must be executed by
 a surety license to do business in Michigan.  The cost thereof shall be included in the Contract Sum.  The amount of 
each bond shall be equal to 100 percent (100%) of the Contract Sum.  (Refer to Instruction to Bidders Section.) 
 
§ 11.4.1.2 The Contractor shall require the attorney-in-fact who executes the required bonds on behalf of the surety to
 affix thereto a certified and current copy of the power of attorney. 
 
§ 11.4.2 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. 
 
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, costs of uncovering and replacement shall, by appropriate 
Change Order, be at the Owner’s expense. If such Work is not in accordance with the Contract Documents, such costs 
and the cost of correction shall be at the Contractor’s expense unless the condition was caused by the Owner or a 
separate contractor in which event the Owner shall be responsible for payment of such costs. 
 
§ 12.2 CORRECTION OF WORK 
§ 12.2.1 BEFORE OR AFTER SUBSTANTIAL COMPLETION 
The Contractor shall promptly correct Work rejected by the Architect or failing to conform to the requirements of the 
Contract Documents, whether discovered before or after 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 an 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 written 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 
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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 
2.4. 
 
§ 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, whether completed or 
partially completed, of the Owner or separate contractors 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 except that, 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 such 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 such assignment. 
 
§ 13.3 WRITTEN NOTICE 
Written notice shall be deemed to have been duly served if delivered in person to the individual, to a member of the 
firm or entity, or to an officer of the corporation for which it was intended; or if delivered at, or sent by registered or 
certified mail or by courier service providing proof of delivery to, the last business address known to the party giving 
notice.  
 
§ 13.4 RIGHTS AND REMEDIES 
§ 13.4.1 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. 
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§ 13.4.2 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 there under, except as may be specifically agreed in writing. 
 
§ 13.5 TESTS AND INSPECTIONS 
§ 13.5.1 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 
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 (1) tests, inspections or approvals that do not become requirements until 
after bids are received or negotiations concluded, and (2) tests, inspections or approvals where building codes or 
applicable laws or regulations prohibit the Owner from delegating their cost to the Contractor. 
 
§ 13.5.2 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 13.5.1, 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 13.5.3, shall be at the Owner’s expense. 
 
§ 13.5.3 If such procedures for testing, inspection or approval under Sections 13.5.1 and 13.5.2 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. 
 
§ 13.5.4 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. 
 
§ 13.5.5 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. 
 
§ 13.5.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid 
unreasonable delay in the Work. 
 
§ 13.6 INTEREST 
Payments due and unpaid under the Contract Documents shall bear interest from the date payment is due at such rate 
as the parties may agree upon in writing or, in the absence thereof, at the legal rate prevailing from time to time at the 
place where the Project is located. 
 
§ 13.7 TIME LIMITS ON CLAIMS 
The Owner and Contractor shall commence all claims and causes of action, whether in contract, tort, breach of 
warranty or otherwise, against the other arising out of or related to the Contract in accordance with the requirements of 
the final dispute resolution method selected in the Agreement within the time 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 13.7. 
 
§ 13.8  All references to standards, whether for materials, processes, assemblies, workmanship, performance or 
similar purpose shall mean, unless otherwise noted, the most recent available published revision of such standard as 
for the date of the execution of the Contract.  When reference is made to standards, such is understood to be part of the
 Contract Documents, and to have the same effect as if fully reproduced therein. 
 
The following special items shall be carefully observed by the Contractor. 
A. The Owner anticipates the Contractor’s insurer(s) for general liability an worker’s compensation insurance  
 will monitor the Contractor’s site safety program.  The Owner expects to receive a copy of the reports from  
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 the Contractor. 
B. All overtime is included except for Owner’s request which may include acceleration as a revision in scope of

 work (required Change Order issued by Owner). 
C. The Owner may engage a testing and inspection service to monitor the Contractor’s quality assurance 

program.  The Contract will timely receive a copy of the Owner’s testing and inspection reports.  The 
Contractor agrees to keep the Owner’s testing and inspection service advised of construction progress so test
 and inspections can be conducted as desired. 

D. The Owner reserves the right to require evidence of payment by the Contractor of any taxes or premiums 
which are levied by Federal, State or Local Governments upon labor and for materials for the work of this 
contract. 

E. If the Contractor observes any asbestos or other toxic material problems, he shall immediately notify the 
Owner so corrections can be made.  The Contractor shall not proceed until the problem is corrected. 

F. PAYMENT:  Payment will be made only when the Owner is satisfied that all of the specifications have been
 satisfactorily adhered to.  Construction work shall conform to all applicable building codes. 

G. SOCIAL SECURITY PAYMENTS:  The Contractor shall pay the contributions measured by wages of his 
employers required by the Social Security Act, and/or Public Laws of Michigan, and shall accept exclusive 
liability for said contributions.  The Contractor further shall indemnify and hold harmless the Owner on 
account of any contributions measured by the wages of aforesaid of the employees of the Contractor assess 
against the Owner under authority of said act and Public Laws of said State. 

 
 The aforementioned specifications will be strictly adhered to and no bill will be paid unless the work has  
 been done to the Owner’s satisfaction 
 
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 or a Subcontractor, Sub-subcontractor or their agents or employees or any other 
persons or entities performing portions of the Work under direct or indirect contract with the Contractor, 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 promptly, upon the Contractor’s request, reasonable 
evidence as required by Section 2.2.1. 

 
§ 14.1.2 The Contractor may terminate the Contract if, through no act or fault of the Contractor or a Subcontractor, 
Sub-subcontractor or their agents or employees or any other persons or entities performing portions of the Work under 
direct or indirect contract with the Contractor, 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’ 
written notice to the Owner and Architect, terminate the Contract and recover from the Owner payment for Work 
executed, including reasonable overhead and profit, costs incurred by reason of such termination, and damages.  
 
§ 14.1.4 If the Work is stopped for a period of 60 consecutive days through no act or fault of the Contractor or a 
Subcontractor or their agents or employees or any other persons performing portions of the Work under contract with 
the Contractor because the Owner has repeatedly failed to fulfill the Owner’s obligations under the Contract 
Documents with respect to matters important to the progress of the Work, the Contractor may, upon seven additional 
days’ written 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 
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.1 repeatedly refuses or fails to supply enough properly skilled workers or proper materials; 

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

.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 above reasons exist, the Owner, upon certification by the Initial Decision Maker that 
sufficient cause exists to justify such action, 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’ written 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 as described in 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 written 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 Contractor shall be entitled to receive payment 
for Work executed, and costs incurred by reason of such termination, along with reasonable overhead and profit on the 
Work not executed. 
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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, 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. 
 
§ 15.1.2 NOTICE OF CLAIMS 
Claims by either the Owner or Contractor must be initiated by written 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 must 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 CONTINUING CONTRACT PERFORMANCE 
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. The Architect will prepare Change Orders and issue 
Certificates for Payment in accordance with the decisions of the Initial Decision Maker.  
 
§ 15.1.4 CLAIMS FOR ADDITIONAL COST 
If the Contractor wishes to make a Claim for an increase in the Contract Sum, written notice as provided herein shall 
be given before proceeding to execute the Work. Prior notice is not required for Claims relating to an emergency 
endangering life or property arising under Section 10.4. 
 
§ 15.1.5 CLAIMS FOR ADDITIONAL TIME 
§ 15.1.5.1 If the Contractor wishes to make a Claim for an increase in the Contract Time, written notice as provided 
herein 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. 
 
§ 15.1.5.2 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. 
 
§ 15.1.6 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 

.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 15.1.6 shall be deemed to preclude an award of 
liquidated damages, when applicable, in accordance with the requirements of the Contract Documents. 
 
§ 15.2 INITIAL DECISION 
§ 15.2.1 Claims, excluding those arising under Sections 10.3, 10.4, 11.3.9, and 11.3.10, 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 arising prior to the date final payment is due, unless 30 days have 
passed after the Claim has been referred to the Initial Decision Maker with no 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. 
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§ 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 such 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 an initial decision, demand in writing that the other party 
file for mediation within 60 days of the initial decision. If such a demand is made and the party receiving the demand 
fails to file for mediation within the time required, then both parties waive their rights to mediate or pursue binding 
dispute resolution proceedings with respect to the initial decision.   
 
§ 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 15.1.6 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. 
 



 

Init. 

/ 
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§ 15.3.3 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. 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 Either party, at its sole discretion, may consolidate an arbitration conducted under this Agreement with any 
other arbitration to which it is a party 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 Either party, at its sole discretion, 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 the Owner and 
Contractor under this Agreement. 
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The Construction Specifications are divided into Divisions and Sections based on the Construction 
Specifications Institute (CSI) "Master Format." 
 
Each Section describes a portion of the work.  Each Section Number includes the Division Number and a 
three digit identifying number. 
 
In Division 1, various sections are grouped under a title Section, to aid in compiling and producing the 
Project Manual. 
 
LIST OF SECTIONS UNDER DIVISION 1 
01 095  STANDARD MOUNTING HEIGHTS 
 
01 100 SUMMARY OF WORK 
 01 010   WORK DESCRIPTION 
 01 020   ALLOWANCES 
 01 031   GRADES, LINES, AND LEVELS 
 01 051   PROJECT COORDINATION                                             
 01 070   CUTTING AND PATCHING 
 01 080   APPLICABLE CODES 
 01 100   ALTERNATES      
 
01 140  USE OF PREMISES 
 
01 150  MEASUREMENT AND PAYMENT 
 
01 200  ADMINISTRATION  
 01 210   PRE-CONSTRUCTION CONFERENCE 
 01 220   PROGRESS MEETINGS 
 01 230   JOB SITE ADMINISTRATION 
 
01 300  SUBMITTALS 
 01 300   LIST OF SUBMITTALS 
 01 310   PROGRESS SCHEDULES 
 01 315   COMMUNICATIONS 
 01 340   SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 
 01 341   PRODUCT PERFORMANCE AND CERTIFICATION 
 01 370   SCHEDULE OF VALUES 
 
01 500 TEMPORARY FACILITIES 
 01 500   CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 
 01 511   TEMPORARY ELECTRICITY 
 01 513   TEMPORARY HEAT AND VENTILATION 
 01 515   TEMPORARY WATER 
 01 516   TEMPORARY SANITARY FACILITIES 
 01 517   TEMPORARY FIRST AID FACILITIES 
 01 518   TEMPORARY FIRE PROTECTION 
 01 520   CONSTRUCTION AIDS 
 01 523   INTERIOR ENCLOSURES 
 01 530   BARRIERS 
 01 540   SECURITY 
 01 545   PROTECTION OF WORK AND PROPERTY 
 01 561   NOISE CONTROL 
 01 566   DEBRIS CONTROL 
 01 575   HAUL ROUTES 
 01 595   SMOKING POLICY 
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01 600  MATERIAL AND EQUIPMENT 
 01 620   TRANSPORTATION AND HANDLING 
 01 630   STORAGE AND PROTECTION 
 01 640   SUBSTITUTIONS AND PRODUCT OPTIONS 
 01 650   SUBSTITUTION REQUEST FORM 
 
01 616  VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS 
 
01 700  PROJECT CLOSEOUT 
 01 700   CONTRACT CLOSEOUT 
 01 710   SUBMIT A FINAL STATEMENT OF ACCOUNTING 
 01 715   FINAL CLEANING 
 01 720   PROJECT RECORD DOCUMENTS 
 01 730   OPERATING AND MAINTENANCE DATA 
 01 740   GUARANTEES, WARRANTIES, BOND 
 
01 732  WASTE MANAGEMENT 
 
01 734  INDOOR AIR QUALITY     
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PART 1 – GENERAL 
 
SUMMARY 
WORK INCLUDED:  Establishes the standard mounting heights for certain types of equipment and 
accessories. 
1. COORDINATE the listed standards with the Project Drawings and other Specification sections of the 

construction documents to determine applicability of the standards to the equipment and accessories 
specified for the Work, and the suitability of mounting heights dimensions to the building occupants, 
where more than one dimension is listed for a particular item or accessory. 

2. COORDINATE WITH Barrier Free Code and ADA code, and Building code requirements:  Do not 
proceed if a discrepancy exists. 

RELATED WORK 
1. SECTION 08 710:  Finish Hardware 
2. SECTION 10 800:  Toilet Accessories. 
3. SECTION 12 302:  Work Casework and Fixtures. 
4. SECTION 15 450:  Plumbing Fixtures and Trim. 
5. SECTION 15 900:  Automatic Temperature Controls. 
6. DIVISION 16:  Specification Sections. 
 
QUALITY CONTROL 
ALL TRADES associated with the installation of the referenced equipment and accessories shall be 
familiar with these standards and barrier-free code requirements as they relate to the work of each trade, 
and that only qualified mechanics are employed to perform the Work. 
 
EQUIPMENT MOUNTING HEIGHTS – STANDARD DIMENSIONS 
BATHROOMS 
1. LAVATORY (Measured from floor to rim) 
 a. General:  30” 
 b. Barrier Free: 
  .1 34” max AFF to rim; 
  .2 29” min AFF to bottom/apron; 
  .3 19” min deep knee space 
2. URINALS (Measured from floor to lip) 
 a. General:  24” (centerline of flush valve = 11 ½” from top of urinal). 
 b. Barrier Free:  17” (centerline of flush valve = 11 ½” from top of urinal).  Hand operated  
  controls at a height not to exceed 44” aff. 
3. WATER CLOSETS (Measured from floor to top of seat) 
 a. General:  15” 
 b. Barrier Free:  17” - 19” (centerline of flush valve = 29”) 
4. HANDICAPPED GRAB BARS  
 a. Varies:  See drawings 
5. PAPER TOWEL DISPENSERS (Measured from floor to towel slot) 
 a. All Areas:  40” 
6. TOILET PAPER HOLDERS (Measured from floor to centerline of roll) 
 a. All Areas:  20” 
7. WARM AIR HAND DRYERS (Measured from floor to center line of push button) 
 a. All Areas:  38” 
8. MIRRORS (Measured from floor to bottom of mirror) 
 a. General:  38” 
 b. Barrier Free:  40” maximum 
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HARDWARE – MISCELLANEOUS 
1. DOOR HARDWARE (Measured from floor to center line of hardware) 
 a. Push Plates:  50” 
 b. Pull Handles:  42” 
 c. Handles:  36” 
 d. Exit Device (panic bar):  40” (centerline of push bar) 
 e. Peep Holes (unit entry doors):  60” 
 f. Peep Holes (BF unit entry doors):  48” 
2. FIRE EXTINGUISHERS (Measured from floor to top of cabinet) 
 a. All Areas:  56” 
ELECTRICAL 
1. ELECTRICAL WALL RECEPTACLES 
 a. General Areas:  16” AFF 
 b. Special Areas:  As directed (check with Owner) 
2. LIGHT SWITCHES 
 a. All Areas:  48” AFF 
3. FIRE ALARM PULL SWITCHES 
 a. All Areas:  48” AFF 
4. FIRE ALARM BELLS/HORNS 
 a. All Areas:  80” AFF 
MECHANICAL 
1. THERMOSTATS 
 a. All Occupied Spaces:  48” AFF 
 b. Temperate Sensors:  As directed (verify with Owner). 
2. SMOKE/HEAT DETECTORS 
 a. General Areas:  Ceiling Mounted 
 b. Special Areas:  As directed (check with Owner) 
 
 
 
END OF SECTION  
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01 010 WORK DESCRIPTION 
 
WORK OF THE CONTRACT 
THE CONDITIONS OF THE CONTRACT and Division 1, General Requirements, shall govern the Work 
of the Contract, including without limitation, all portions of the work as described under the various 
Specification Sections and on the Drawings. 
THE WORK includes the following requirements at the restrooms as indicated: 
1. REMOVAL of existing toilet room fixtures, partitions, and accessories complete. 
2. DISPOSAL of existing marble wall panels (to be removed by Owner’s separate contractor). 
3. INSTALLATION of new plumbing fixtures, partitions, accessories, terrazzo flooring, ceiling,  
lighting,  
 wall tile for a complete and finished installation. 
4. INSTALLATION of new plumbing piping, connections, etc. 
5. REMOVAL of terrazzo cove base, and other areas of flooring as required. 
6. PATCH/REPAIR damaged surfaces. 
LOCATED:  Richard Elementary School, 176 McKinley, Grosse Pointe Farms, MI 48236 
 
CONTRACT TYPE 
CONSTRUCT the Work under a fixed stipulated sum price contract. 
 
WORK BY OTHERS 
WORK on the Project which will be executed during the work of this Contract or after its completion, and 
which is excluded from this Contract, is as follows 
1. REMOVAL of existing marble wall panels and marble trim. 
2. ENVIRONMENTAL REMOVALS and disposals of ACM, lead paint, and Air Quality Monitoring and 

Testing. 
THE CONTRACTOR shall cooperate with the Owner's coordination of the separate contract work, unless 
otherwise indicated under Contract Type.  The Contractor shall coordinate the installation of certain Separate 
Contract work into the building construction where explicitly required under any Specification Section, or 
indicated on the drawings. 
 
OWNER FURNISHED ITEMS 
THE FOLLOWING ITEMS will be furnished by the Owner to the Contractor for installation by the Contractor: 
1. TOILET TISSUE DISPENSERS 
2. SOAP DISPENSER 
THE OWNER shall be responsible for scheduling and delivery (based on dates supplied by the Contractor) 
and material guarantee. 
THE CONTRACTOR shall be responsible for unloading, storage, handling, installation, finishing, and labor 
guarantee. 
 
CONTRACTOR'S USE OF THE PREMISES 
THE CONTRACTOR shall have complete use of the premises for execution of the Work. 
COORDINATE the use of the premises under any special directions of the Owner and Architect. 
1. PARKING IS LIMITED TO THE SITE; do not park on adjacent properties. 
2. OBTAIN AND PAY for the use of additional storage or work areas needed for operations. 
 
01 020 ALLOWANCES 
 
ALLOWANCES are fixed amounts which are to be included in the Base Proposal Amount to provide 
funds for purchase of products and service which cannot be determined or specified prior to receipt of 
bids. 
NOT INCLUDED IN THE ALLOWANCE are the following items which should be included in the Base 
Proposal Amount: 
1.   HANDLING at the project site including uncrating and storage. 
2.   PROTECTION from the elements and damage. 
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3.   LABOR for installing and finishing. 
4.   OTHER expenses as required for a complete installation. 
5.   PERMITS and fees. 
6.   CONTRACTOR'S Overhead and Profit. 
 
AMOUNT  
THE AMOUNT of each Cash Allowance is as follows: 
1. NONE 
COST ADJUSTMENT:  Should the actual cost be more, or less, than the specified amount, the Contract 
Sum will be adjusted by Change Order.  Based on actual cost plus (or minus) 10% for contractor OH&P 
on any add (or deduct) to the amount shown above. 
 
01 031 GRADES, LINES AND LEVELS 
 
PROVIDE and pay for field engineering services including: 
1. SURVEY WORK required for the execution of the Project. 
2. CIVIL, STRUCTURAL, or other professional engineering services, as required to execute the 

Contractor's construction methods. 
 
SURVEY REFERENCE POINTS 
LOCATE AND PROTECT CONTROL POINTS before starting site work, and preserve all permanent 
reference points during construction. 
 
01 051 PROJECT COORDINATION 
 
THE CONTRACTOR shall provide and pay for all labor, materials, equipment, tools, construction 
equipment and machinery, water, heat, utilities, transportation and other facilities and services necessary 
for the proper execution and completion of the work. 
THE CONTRACTOR shall at all times enforce strict discipline and good order among his employees and 
shall not employ on the work any unfit person or anyone not skilled in the task assigned to him. 
WORK ITEMS shall be completed in proper sequence and in such order that no items of construction or 
installation will be injured by the delayed or premature application of another. 
ALL WORK shall be installed in accordance with the manufacturer's specifications when not otherwise 
specified. 
THIS SPECIFICATION anticipates first-class workmanship throughout the construction of the project.  All 
labor shall be done by workmen qualified and competent to produce a quality product. 
 
EXAMINATION 
EXAMINE the work upon which your work depends.  The application of your work or any part of it shall 
constitute acceptance of the work upon which your work or that part of it which has been applied 
depends. 
BEFORE PERFORMING any work or ordering any materials, each trade shall verify all dimensions of any 
existing and new work and be responsible for their accuracy.  Any differences found shall be submitted to 
the Architect for consideration before proceeding with the work.  No extra compensation will be permitted 
because of differences between actual dimensions and measurements indicated on the project drawings. 
EACH TRADE shall be responsible for the proper fit of his work to adjoining work and shall, without 
additional charge, correct any work that does not fit, or furnish new work.  In cases where dimensions are 
governed by conditions already established or which will have been established prior to installation of 
work of this trade, they shall be verified in the field.  In all cases he shall verify dimensions prior to 
fabricating or installing the work. 
 
COOPERATION 
COOPERATE with and coordinate other trades as required for the satisfactory and expeditious 
completion of the work.  Take field dimensions relative to this work.  Fabricate and erect work to suit field 
dimensions and field conditions.   
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Provide all forms, templates, anchors, sleeves, inserts and accessories required to be fixed to or inserted 
in the work and set in place, or instruct the related trades as to their location.  Pay the cost of extra work 
caused by, and make up time lost, as the result of failure to provide the necessary cooperation, 
information, or items to be fixed or built in, in adequate time. 
 
APPORTIONMENT OF THE WORK 
THE CONTRACTOR shall apportion the furnishing of materials, and performance of labor to the various 
trades in accordance with the local customs and jurisdictional practice prevailing in the project area.  The 
arrangement of the specifications into Divisions and Sections is for convenience only, and shall not be 
construed as defining the limits of any subcontract. 
 
UTILITY SHUT DOWN 
A PROPOSED SCHEDULE of all utility shutdowns and cutovers of all types which will be required to 
complete the project shall be submitted by the Contractor to the Architect and Owner for their approval.  
At least two weeks advance notice should be given.  Shutdowns and cutovers, depending on their type, 
generally should be scheduled on weekends, or at night, or as feasible to cause minimum disturbance to 
normal operating procedures.  Where temporary shutdown of activities is unavoidable in making 
connections to existing work, schedule such shutdown at times approved by the utility which will cause 
the least interference with service use, and work continuously to minimize shutdown time. 
 
01 070 CUTTING AND PATCHING 
 
THE CONTRACTOR shall perform all cutting, fitting and patching as required to complete the Project. 
SUBMIT A WRITTEN REQUEST to the Architect well before cutting or alteration work which affects the 
structural, weather or moisture resistant, fire-resistive integrity, safety, or appearance of the Project. 
 
PREPARATION 
INSPECT existing conditions and uncovered work.  Report unsatisfactory or questionable conditions to 
the Architect in writing for direction.  Do not proceed with the work until the Architect has provided further 
instructions. 
EACH TRADE shall exercise forethought to see that ample openings and other provisions have been 
made in the work of other trades for the installation of their work.  Cost due to defective, uncoordinated, 
or ill-timed work shall be borne by the party responsible. 
 
CUTTING AND PATCHING 
PROVIDE PROTECTIVE DEVICES as required.  Prevent damage to other work, and provide proper 
surfaces for patching. 
IN EXCAVATING AND BACKFILLING, prevent settlement or other damage.  Pump water, as required, 
from excavations performed under this Section. 
IN CUTTING OR PATCHING weather-exposed or moisture-resistant elements or finished surfaces which 
were fabricated or installed as part of the Work of the Contract, have the same fabricator or installer 
perform the cutting or patching.  Execute cutting carefully, and remove as little as possible. 
DO NOT CUT reinforcing steel or structural steel. 
CUTTING IN THE WORK of any trade shall be done only with the permission of and according to the 
instructions of the trade whose work is to be cut.  Unless specifically designated or arranged otherwise, 
any cutting and the necessary patching shall be the responsibility of the trade whose equipment or 
material is being installed. 
WHERE EXISTING construction, such as floors, walls, roof or roofing must be cut to remove, relocate or 
add piping or equipment, restore to original condition using workmen skilled in respective trades. 
MECHANICAL AND ELECTRICAL Work Contractors shall furnish and install sleeves in all locations 
where piping and conduit passes through walls, floors or ceilings. 
EXISTING WORK which is to remain, but becomes damaged through execution of work under this 
Contract shall be restored by this Contractor, at his expense, and to the satisfaction of the Owner and 
Architect. 
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01 080 APPLICABLE CODES 
 
THE WORK shall conform to applicable laws, codes and ordinances. 
1. MICHIGAN REHABILITATION CODE FOR EXISTING BUILDINGS:  2012 Edition 
2. MICHIGAN BARRIER FREE DESIGN ACT 
3. FEDERAL ADA STANDARDS for accessible design: Current Edition 
4. NATIONAL ELECTRICAL CODE:  2014 edition with 2014 Michigan Electrical Code Rules, Part 8 
5. MICHIGAN MECHANICAL CODE:  2012 Edition 
6. MICHIGAN PLUMBING CODE:  2012 Edition 
7. MICHIGAN UNIFORM ENERGY CODE:  2012 Edition 
8. LIFE SAFETY CODE:  1997 Edition 
9. MICHIGAN SCHOOL FIRE SAFETY RULES:  1999 Edition 
10. ACCESSIBLE AND USABLE BUILDINGS & FACILITIES ANSI A117.1:  2009, 2011 Edition 
THE CONTRACTOR and all subcontractors shall observe all ordinances, laws, and other regulations of 
all authorities having jurisdiction over the construction operations, particularly including those applying to 
noise, timing of deliveries, hours of operation, and Soil Erosion and Sedimentation Control during 
operations. 
 
01 100 ALTERNATES 
 
REQUIREMENTS 
BIDDERS SHALL REVIEW all alternates to determine their applicability to the work included in each 
section of the Specifications. 
EACH PRICE SHALL INCLUDE all costs of labor and material, and of incorporating the proposed 
materials and/or workmanship into the work, including the costs of such revisions to adjacent construction 
as may be needed to properly accept the Alternate, all costs of coordination, supervision, overhead and 
profit, insurance, taxes, permits and fees, and all miscellaneous expenses connected with the change. 
ALTERNATE PRICES generally are stated as "Add To" or "Deduct From" amounts referenced to the 
Base Proposal Amount. 
 
DESCRIPTION OF ALTERNATES - NONE 
 
 
END OF SECTION  
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PART ONE – GENERAL 
 
RELATED DOCUMENTS 
ATTENTION IS DIRECTED to Bidding and Contract Requirements which are hereby made a part of this 
Section. 
RELATED WORK:  Refer to Division 1 
 
SUMMARY 
THIS SECTION DESCRIBES the following requirements including: 
1. USE OF PREMISES 
2. AREA OF OPERATIONS 
3. SECURITY 
4. USE OF EXISTING FACILITIES 
5. PARKING AND ACCESS 
6. EXISTING ENTRANCES AND DRIVES 
7. PROTECTION OF UNDERGROUND FACILITIES 
8. NO INTERRUPTION OF OCCUPANCY / SEQUENCING 
9. MATERIAL STORAGE 
10. HOUSEKEEPING 
11. HOURS OF OPERATION 
12. EMPLOYEE APPEARANCE AND BEHAVIOR 
13. NO SMOKING, NO DISTURBING MUSIC 
14. PERSONNEL BACKGROUND CHECK 
 
USE OF PREMISES 
CONTRACTORS AND SUBCONTRACTORS shall be subject to such rules and regulations for the 
conduct of the work as the Owner may establish. 
BEFORE STARTING THE WORK, each Contractor shall ascertain from the Owner what entrances, 
routes or roadways shall be used for access to the work, and use only those designated for movement of 
personnel, materials and vehicles to and from the work.  Close coordination will be required of each 
Contractor with the Owner, other Contractors, the city and others having an interest in the Project to 
assure that work on the site, access to and from the site and the general conduct of operations is 
maintained in a safe and efficient manner, and that disruption and inconvenience to existing operations, 
streets and property is minimized.  Each Contractor is responsible to review the site and be familiar with 
all existing conditions within and around the Owner’s property including local conditions and 
requirements. 
CONTRACTOR’S SHALL MAINTAIN FREE ACCESS to all buildings and areas of the site for customers, 
designated vehicles, service vehicles and fire fighting equipment and at no time shall block off or close 
roadways or fire lanes without providing auxiliary roadways and means of entrance acceptable to the 
Owner.  Fire hydrants must remain accessible at all times.  Contractors shall give the Owner and the local 
fire department at least forty-eight (48) hours notice of any such changes of routes. 
CONTRACTORS WILL NOT BE ALLOWED to use any Owner tools or equipment during the course of 
this project.  Not mops, buckets, brooms, rags, nor ladders, etc. 
EACH CONTRACTOR AND SUBCONTRACTOR shall be responsible for all damage to the project 
including the existing buildings and grounds due to their operations under this contract.  Repair or 
replacement of damaged items shall be to the satisfaction of the Owner. 
WORK SHALL BE CONSTRUCTED IN PHASES to accommodate the Owner’s use of the premises 
during the construction period and for installation of their equipment.  Coordinate the construction 
schedule with the Owner. 
 
AREAS OF OPERATIONS 
AREA OF OPERATIONS:  Provide suitable barriers to effectively confine dust, dirt, noise to the 
construction area. 
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CONTRACTOR SHALL AT ALL TIMES maintain a clean and safe passageway for Customers, and the 
Owner’s operations and personnel in existing areas and maintain clearances adjacent to and in 
connection with the work performed. 
1. RESTRICT ALL WORK ACTIVITIES associated with an area undergoing renovation to within the 

contract boundaries indicated on the contract documents and previously agreed with Owner.  Any 
means of access or egress from the stipulated contract boundaries shall be coordinated with the 
Owner. 

2. CONTRACTORS SHALL LIMIT THEIR USE of the premises for work and for storage, to allow for: 
 a. Work by other Contractors 
 b. Owner occupancy and operations 
 c. Public Safety and use 
 d. Use of Corridors 
 e. Customer access and parking 
 f. Owner Deliveries 
3. THE OWNER SHALL HAVE THE OPTION to curtail or delay any activity that affects their 

operations.  Should a Contractor be asked to stop their work the Contractor shall do so 
immediately and proceed with other activities with no additional cost to the Owner.  The Owner will 
occupy the premises during the entire period of construction for the conduct of their normal 
operations.  All Contractors are to cooperate with the Owner in all construction operations to 
minimize conflict, and to facilitate Owner usage. 

 
SECURITY 
IDENTIFICATION BADGES or other identifying means shall be provided for each of contractor’s 
employees and its subcontractor’s employees. 
 
USE OF EXISTING FACILITIES 
CONSTRUCTION PERSONNEL ARE TO LIMIT THEIR USAGE of the occupied areas of the facility to 
that which is absolutely necessary for the installation of their work.  Parts of the facility not in the 
construction area are “off limits” unless a specific work task is being performed, and Owner approval is 
needed. 
CONSTRUCTION PERSONNEL ARE NOT ALLOWED to use the Owner’s break room, telephones, toilet 
facilities, tools, equipment, etc.  Contractor’s employees shall not use the Owner’s facilities for personal 
use such as lunchrooms and similar areas for coffee breaks, clothing changes or similar uses.  The 
Owner’s complex shall be off-limits to all construction personnel without prior approval of the Owner. 
 
PARKING AND BUILDING ACCESS 
PARKING:  There is limited on-site parking for Contractor and Subcontractor employees.  Any additional 
arrangement is the responsibility of the Contractor.  Contractors and their employees will not be allowed 
to park in the designated Owner’s parking area. 
ACCESS:  To the building shall be provided for the Owner at all times. 
1. SAFE AND CLEAN access way shall be provided and maintained by Contractors. 
2. SUITABLE DIRECTIONAL AND SAFETY SIGNS to be installed by Contractor.  Maintain and 
 remove at completion. 
 
EXISTING ENTRANCES AND DRIVES 
CONTRACTOR AND CONSTRUCTION DELIVERY ACCESS to the worksite shall be as designated by 
the Owner.  Selected entrances to the construction site will remain open during normal working hours for 
the use of all Contractors.  Contractors shall utilize specific entrances for material deliveries, equipment 
deliveries and workmen access to the construction site as directed by the Owner. 
AT NO TIME ARE ANY VEHICLES to be parked, whether attended or not, in the Owner’s entrances or 
drives.  Any material delivery which will tie up the Owner’s entrances or drives shall be pre-scheduled 
with the Owner.  In scheduling construction deliveries the Contractor understands that the Owner’s 
deliveries and operations will take precedence. 
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NO INTERRUPTION OF OCCUPANCY / SEQUENCING 
CONTRACTOR IS RESPONSIBLE to plan, coordinate and execute their work in such a manner that 
there will be no disruption of the Owner’s operations.  If an interruption of operations is unavoidable, then 
this work will be scheduled with the Owner prior to beginning such work.  Contractors are advised the 
building will be in operation during construction operations and steps must be taken to protect the Owner 
and its personnel from the hazards of on-going construction work. 
DUE TO THE NATURE OF THE OWNER’S EXISTING AREAS, the sequence of work must be 
scheduled and coordinated with the Owner’s on-going operations to minimize disruptions and/or 
disturbances to the Owner’s work.  At all times the Contractor’s work shall remain as secondary to the 
Owner’s operations.  Each segment of the work shall be coordinated with the Owner prior to proceeding. 
WORK WHICH INTERRUPTS THE OWNER’S SERVICES will be accomplished during the time periods 
when it is least inconvenient to the Owner and completed in the shortest possible time frame.  
Contractors may be requested to work split shifts, weekends, off peak Owner loading periods, etc., to 
accommodate Owner’s utility and service requirements, such as, but not limited to, gas systems, 
electrical power, HVAC systems, water, storm and sanitary lines. 
CONTRACTORS ARE RESPONSIBLE to provide any temporary alternate supply and/or return 
conditions to maintain services to the facility while work is being performed.  Place safety stages or 
markers to indicate location of disconnected services. 
NO INTERRUPTIONS TO OWNER’S POWER, lighting, signal, or alarm circuits will be permitted without 
the express written permission of the Owner.  Arrangements for interruptions shall be made with the 
Owner at least forty-eight (48) hours prior to interruption and shall be made at such time and duration as 
authorized by them.  Temporary feeders, transformer jumpers, connections, circuits, etc., shall be used 
as required to accomplish the above at no additional costs to the Owner. 
CONSTRUCT THE WORK in stages to provide for public convenience.  Do not close off public use of 
facilities until completion of one stage of construction will provide alternative usage or other means have 
been provided. 
 
MATERIAL STORAGE 
PROVIDE SUITABLE STORAGE TRAILERS on site as required.  These are to be relocated and 
removed when no longer needed. 
STOCK THE JOB WITH SUFFICIENT MATERIALS to maintain progress and schedule and without 
interfering with the work or storage of others.  Each Contractor assumes full responsibility for the 
protection and safekeeping of products under their control which are stored on the site.  Contractors must 
move any stored products, under their control, which interfere with operations of the Owner or separate 
Contractors as directed by the Owner. 
PROVIDE SUFFICIENT PROTECTION for materials and equipment from damages by weather or 
construction work. 
EACH CONTRACTOR AND SUBCONTRACTOR shall submit a receipt of shipment for all equipment 
stored on site or off-site, if requested.  No materials or equipment shall be removed from the site without 
permission of the Owner. 
 
HOUSEKEEPING 
GOOD HOUSEKEEPING shall be observed at all times.  Waste, debris and garbage shall be removed 
daily, or placed in appropriate waste containers.  All materials, tools, and equipment shall be stored in a 
safe and orderly fashion. 
STORAGE AND COMBUSTIBLE MATERIALS within or adjacent to the building is prohibited. 
CONTRACTORS SHALL CLEAN UP THEIR MATERIALS, DEBRIS.  This clean up shall be on-going.  
The areas where public and staff are present or anticipated shall received special care to be clear of 
debris, trip hazards, etc. 
DURING PROGRESS OF WORK and upon completion of the work, remove all debris and leave the area 
in a clean and orderly condition. 
1. FINAL CLEANING may take place in phases. 
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HOURS OF OPERATIONS 
EACH CONTRACTOR SHALL CONFINE their work to normal working hours; 7:00 a.m. to 5:30 p.m. 
Monday through Friday.  The Contractor may execute the work during the entire twenty-four (24) hours of 
any day of the week with the approval of the Owner, provided that they so conduct their operations as to 
not create a public nuisances or disturb the peace, and provide such operations are conducted so as to 
comply with all applicable laws, ordinances, and regulations and that building security needs are 
provided. 
WHENEVER A CONTRACTOR INTENDS TO DEPART from normal work hours, it shall notify the Owner 
in writing at least forty-eight (48) hours in advance.  Special arrangements can be made for emergency 
work or shutdowns as may be required. 
 
EMPLOYEE APPEARANCE AND BEHAVIOR 
SLEEVED SHIRTS AND LONG PANTS are required minimum clothing.  Short sleeved shirts may not be 
rolled up.  Shirts may not be rolled up at the waist.  Pants may not be rolled up past the top of the boots 
or shoes worn. 
POSSESSION OR CONSUMPTION of alcoholic beverages or drugs, or other noxious behavior on the 
site is strictly prohibited. 
DISRESPECTFUL ACTIONS SUCH AS LEERING, whistling, sexual harassment and racial remarks / 
discrimination toward employees, or the public, are prohibited.  Smoking is not allowed. 
THE CONTRACTOR AND SUBCONTRACTORS/SUPPLIERS shall exercise common sense and good 
judgment, and to conduct themselves in a manner which would be a credit to the Owner.  The following 
are prohibited: 
1. CONDUCT THAT INTERFERES with work or work of others. 
2. CONDUCT THAT INTERFERES with, or is detrimental to good safety and well-being. 
3. UNAUTHORIZED use of confidential information. 
4. DISCOURTESY TOWARD Owner’s staff, visitors and the general public (including abusive, vulgar 

or other language). 
5. SOLICITING. 
6. DISREGARD OF SAFETY, sanitation, or security regulations or requirements. 
7. CONDUCT DETRIMENTAL to the Owner’s operations and good reputation. 
8. STEALING 
9. GAMBLING 
10. POSSESSION and/or use of narcotics or intoxicants. 
11. THREATS or abuse of others. 
12. DISORDERLY CONDUCT or fighting. 
13. PLAYING OF LOUD MUSIC 
14. FALSIFICATION OF INFOMRATION 
15. POSSESSION OF GUNS, knives 
16. DISCRIMINATING BEHAVIOR 
17. SEXUAL OR ETHNIC HARASSMENT 
IT IS PROHIBITED for the Contractor or his personnel to canvass, solicit, post, or distribute literature or 
materials for any purpose while on the job site. 
CRIMINAL BACKGROUND CHECK, may be undertaken by the Owner.  A felony conviction may likely 
cause removal from of that individual this job site. 
RADIOS:  Not permitted during times the Owner occupies the building. 
 
 
 
 
END OF SECTION  
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PART ONE - GENERAL 
 
SCHEDULE OF VALUE 
SUBMIT within 15 days after date of Agreement. 
FORMAT:  Printed on AIA Form G703 - Application for Payment Continuation Sheet. 
1. IDENTIFY each line item with number of Specification Section. 
2. BREAKDOWN principal subcontracts to several line items. 
3. WHEN STORED MATERIAL requests may be submitted, provide separate line items for initial 

material costs, each subsequent stage of completion, and for total installation value. 
4. INCLUDE separate from each line item, the Contractor's general requirements, overhead, profit. 
 a. Percentage for these items will not be allowed to exceed percentage of work 

 completed to date. 
5. INCLUDE SEPARATE FROM EACH LINE ITEM, the Contractor’s cost included in the Proposal 

for Closeout Documents. 
 a. Line item will not be paid until required closeout documents are received. 
6. AT CONTRACTOR'S OPTION:  Temporary facilities, permits, bonds, fees, etc that are not a 

direct result of actual work in place may be shown as separate line items. 
 a. Retention may not be held for these items. 
 
APPLICATION FOR PAYMENT 
SUBMIT THREE (3) COPIES on AIA Form 702 Application and Certificate for Payment. 
FORMAT:  Utilize schedule of values, AIA Form 703. 
PAYMENT CONSTRUCTION PERIOD:  Generally is the last day of the month. 
CONSTRUCTION SCHEDULE UPDATE:  To be included with each Application. 
 
WAIVERS OF LIEN 
WAIVERS OF MECHANICS LIEN:  Submit with each Application Waivers of Mechanics Liens from sub-
contractors, and suppliers for the construction period covered by the previous application. 
1. SUBMIT PARTIAL WAIVERS on each item for the amount requested; prior to deduction for 

retainage, on each item. 
2. SUBMIT FINAL OR FULL WAIVERS when an application shows completion of an item. 
3. OWNER RESERVES right to designate which entities involved in the Work must submit waivers. 
4. WAIVER FORMS:  Shall be on the form and executed in a manner, acceptable to the Owner. 
5. WAIVER CHECKLIST:  Shall be submitted with each Application for Payment, to clearly identify 

the list of waivers required and the amount that each is to be for.  Refer to the form at the end of 
this specification section for a sample. 

 
INITIAL APPLICATION FOR PAYMENT 
ADMINISTRATIVE ACTIONS AND SUBMITTALS that must precede or coincide with the first Application 
include: 
1. LIST OF SUBCONTRACTORS, suppliers, fabricators. 
2. SCHEDULE OF VALUES 
3. CONTRACTOR'S CONSTRUCTION SCHEDULE 
4. SUBMITTAL SCHEDULE (preliminary; not final) 
5. CONTRACTOR'S STAFF ASSIGNMENTS and principal consultants 
6. COPIES OF APPLICABLE PERMITS 
7. COPIES OF AUTHORIZATIONS and licenses from governing authorities for performance of the 

work. 
8. INITIAL PROGRESS REPORT and pre-construction meeting report. 
9. CERTIFICATES OF INSURANCE and insurance policies (prior to commencing on work). 
10. PERFORMANCE AND MATERIAL and labor bonds, if applicable (prior to commencing on work). 
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APPLICATION FOR STORED MATERIAL 
REQUESTED AMOUNTS for materials suitable to be stored on site shall be shown under that column on 
the Form and include the following: 
1. WRITTEN REPRESENTATION that it is the Owner of such materials free and clear of all liens, 

security interest or claims of others' such as a notarized "Bill of Sale". 
2. OR INVOICE for such material marked "Paid". 
3. OR OTHER PROCEDURE, accepted by the Owner to establish the Owner's title or otherwise 

protect the Owner's interest. 
WHEN PAID such material shall become the sole property of the Owner.  However, it shall not relieve the 
Contractor from sole responsibility for insurance coverage, or for the care and protection of such 
materials, or restoration of any damages or loss of material.  Nor shall it waive the Owner's right to 
fulfillment of all Contract terms. 
DO NOT INCLUDE material planned to be incorporated into the Work in the next 30 days. 
A SCHEDULE OF MATERIALS with attached invoices, to be included.  Update monthly. 
 
APPLICATION FOR PAYMENT AT SUBSTANTIAL COMPLETION 
SUBMIT following issuance of the Certificate of Substantial Completion. 
ADMINISTRATIVE ACTIONS AND SUBMISSIONS that shall precede or coincide with the application 
include: 
1. OCCUPANCY PERMITS and similar approvals. 
2. WARRANTIES (Guarantees) and maintenance agreements. 
3. TEST/ADJUST/BALANCE record 
4. MAINTENANCE INSTRUCTIONS 
5. METER READINGS 
6. START UP PERFORMANCE REPORTS 
7. CHANGE OVER INFORMATION relating to Owner's occupancy, use, operation, and 

maintenance. 
8. FINAL CLEANING 
9. APPLICATION FOR REDUCTION OF RETAINAGE (Reduced to maximum 5%) 
 a. Consent of Surety to Reduction in or Partial Release of Retainage (AIA Document 

G707A) 
10. LIST OF INCOMPLETE WORK, recognized as exceptions to the Architect's Certificate of 

Substantial Completion. 
11. ESCROW 200% of the value of incomplete or unaccepted work; as determined by Architect. 
 
FINAL PAYMENT APPLICATION 
ADMINISTRATIVE ACTIONS AND SUBMISSIONS which must precede or coincide include: 
1. COMPLETION OF PROJECT CLOSE OUT REQUIREMENTS 
2. COMPLETION OF ITEMS specified for completion after substantial completion. 
3. ASSURANCE THAT UNSETTLED CLAIMS will be settled. 
 a. Contractor’s Affidavit of Payment of Debts & Claims (AIA Document G706). 
 b. Contractor’s Affidavit of Release of Liens (AIA Document G706A). 
4. ASSURANCE THAT work not complete and accepted will be completed without undue delay. 
5. TRANSMITTAL OF REQUIRED PROJECT construction records including as-built drawings to 

Owner. 
6. PROOF THAT TAXES, FEES and similar obligations have been paid. 
7. REMOVAL OF TEMPORARY FACILITIES and services. 
8. REMOVAL OF SURPLUS material, rubbish and similar elements. 
9. CHANGE OF DOOR LOCKS to Owner's access. 
10. APPLICATION FOR REDUCTION OF RETAINAGE ONLY, to close out the project to a zero 

balance. 
 a. Consent of Surety to Final Payment (AIA Document G707). 
11. PROOF THAT ALL SUBCONTRACTORS have been paid. 
 a. Provide full unconditional waivers of lien. 
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PROPOSAL REQUESTS 
OWNER INITIATED CHANGE ORDER PROPOSAL REQUESTS:  Will be issued by the Architect. 
CONTRACTOR INITIATED CHANGE ORDER REQUESTS:  Should be submitted on AIA form G709, 
when latent or other foreseen conditions require modification to the Contract.  Provide a complete 
description of the proposed change and the reason it is needed. 
REVIEW THE DOCUMENTS and the Submittals for related work, including Shop Drawings and Product 
Data, for changes or corrections necessary for the work described, in order to conform to the 
modifications described in the Proposal Request. 
FURNISH A DETAILED QUOTATION breaking down the cost of the proposed modifications by item 
numbers and subheadings as listed in the Proposal Request.  Include, where applicable, claims for 
extension of time.  Furnish quantity takeoffs, rental costs, and other pertinent data substantiating the 
quoted costs. 
WHEN CREDITS and extras are involved on the same Proposal Request, compute the net credit or extra 
prior to adding the overhead and profit. 
DO NOT PROCEED with any modification proposed in a Proposal Request until receiving a Change 
Order signed by the Owner. 
 
CONTRACT CHANGE ORDER 
IF THE COSTS of such change as submitted for in the Proposal Request is accepted and approved by 
the Owner and the Architect, a Contract Change Order will be issued to the Contractor, giving him 
authority to proceed with the work and increasing or decreasing his contract by the amount occasioned 
by such change.  Work shall be performed according to the Contract Documents as modified by the 
Change Order. 
 
ARCHITECTS SUPPLEMENTARY INSTRUCTIONS 
WILL ONLY BE ISSUED when no money is involved.  If an item of cost is involved, a Proposal Request 
will be issued. 
IF TIME for issuing a Proposal Request is insufficient due to a condition where life and/or property may 
be endangered, the Architect/Engineer will issue a Construction Change Directive (CCD).  This CCD, with 
the Owner's written approval, will clearly state the compensation method and give the Contractor 
authority to proceed with the work involved.  Maintain detailed records on time and material basis of work 
required. 
 
END OF SECTION 
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CONTRACTOR LIST & LIEN WAIVER CHECKLIST 
 

 
 
CONTRACTOR:          DATE:     
 
PROJECT:          APPLICATION NO.:    
 
 
 
**LINE ITEM 

NO. 
INVOICE 

DATE 
SUB-CONTRACTOR NAME NET AMOUNT ON 

PREVIOUS 
APPLICATION 

LIEN WAIVER 

REQ’D REC’D 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     

  TOTAL NET AMOUNT    
 
**If General Contractor is completing this form, please use cost breakdown line item numbers 
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01 210  PRE-CONSTRUCTION CONFERENCE 
 
CONTRACTOR SHALL SCHEDULE A PRE-CONSTRUCTION CONFERENCE within fifteen (15) days 
after receipt of a Letter of Intent or after the date of the Notice to Proceed, at a central site convenient for 
all parties. 
AGENDA may include the following as appropriate: 
1. PROJECT COORDINATION and designation of responsible personnel, scheduling, sequencing, 

major equipment deliveries, tentative project schedule, and designation of responsible personnel. 
2.  PROCEDURES AND PROCESSING of field decisions, proposal requests, submittals, Change 

Orders, and Applications for Payment. 
3. CONSTRUCTION FACILITIES, controls, construction aids, and temporary utilities.  Use of 

premises for office, work and storage area and for the Owner's requirements.  Safety, first-aid, 
security and housekeeping procedures. 

4.  PROCEDURES for maintaining Record Documents, Shop Drawings Submission, Owner's 
Requirements, Progress Meeting schedule. 

 
01 220 PROGRESS MEETINGS 
 
CONTRACTOR SHALL SCHEDULE regular periodic meetings and additional meetings as required by 
the progress of the work. 
IN ATTENDANCE shall be the Owner, the Architect, professional consultants as needed, Subcontractors, 
Suppliers, and others as appropriate. 
AGENDA may include the following as appropriate: 
1. REVIEW OF WORK PROGRESS, problems and conflicts, fabrication and delivery schedules, 

and proposed changes affecting the Construction Schedule and the completion date. 
2. CORRECTIVE MEASURES and procedures to retain the projected schedule or revisions to the 

Construction Schedule. 
3. PLANNING OF THE SUCCESSIVE work period. 
4. COORDINATION WITH separate contracts and Owner's occupancy, as applicable. 
MEETING shall be confined to a minimum time consistent with discussion of the overall work. 
ITEMS requiring discussion with a limited group or an individual subcontractor or supplier shall be 
excluded from the general meeting. 
 
01 230  JOB SITE ADMINISTRATION 
 
SITE ACCESS 
THE OWNER, its authorized representative and the ARCHITECT shall at all times have access to and be 
permitted to observe and review all work, materials, equipment, material invoices, inspections, approvals, 
and other relevant data and records pertaining to this Contract.  However, all instructions and approval 
with respect to the work will be given to the Contractor only by the Owner. 
 
RESPONSIBILITY 
THE CONTRACTOR is responsible for the general charge of the construction and the site until the 
project is turned over to the Owner.  He is responsible for damage to adjacent property due to his 
operations, and for the protection of persons, in accordance with the Conditions of the Contract. 
 
SAFETY 
THE CONTRACTOR is responsible for initiating, maintaining, and supervising all safety precautions and 
programs in connection with performance of the Contract. 
THE CONTRACTOR shall report immediately by telephone, then in writing, to the Architect and Owner, 
all accidents whatsoever arising from or in connection with the performance of his Contract, whether on 
or off the site, which caused death, personal injury or property damage.  The Contractor shall supplement 
the report with full details and statements of witnesses as they come available.  The Contractor shall 
promptly report the full details of any claims made against the Contractor or any Subcontractor resulting 
from such accidents. 
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NEITHER THE OWNER NOR ARCHITECT-ENGINEERS assume responsibility for construction site 
safety, or the Contractor’s other parties’ compliance with local, state and federal safety or other 
regulations. 
 
UTILITIES 
COOPERATE FULLY with utility contractors who will be working within the project limits during the 
construction period.  Schedule the Work accordingly in making areas available to them.  Contact, 
coordinate and make the necessary arrangements with the proper respective authorities for the 
connections to the utilities required under the Contract. 
 
COOPERATION 
COMPLETION OF CONSTRUCTION within the prescribed schedule is dependent very largely upon the 
close and active cooperation of all Contractors. 
Each Contractor shall perform his work under the supervision of the General Contractor, as scheduled, 
and so as not to delay or interfere with others. 
 
DISPUTES 
IN THE EVENT of any dispute between the various Contractors, the General Contractor's decision shall 
be binding on all parties.  
 
END OF SECTION 
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01 300 LIST OF SUBMITTALS 
 
THE FOLLOWING MAJOR SUBMITTALS shall be delivered to the Architect at the time indicated.  Refer 
to numbered Articles in the General Conditions of the Contract-2007. 
1. PERFORMANCE AND LABOR AND MATERIAL BONDS if required, by Article 11.4.  Submit prior 

to start of construction. 
2. INSURANCE CERTIFICATES:  Article 11.1.  Mandatory submission prior to start of construction. 
3. LIST OF CONTRACTORS:  Article 5.2.1.  Submit within 15 days after award of Contract. 
4. APPLICATION FOR PAYMENT:  Article 9.3.  Submit monthly. 
5. SHOP DRAWINGS, PRODUCT DATA, SAMPLES:  Article 3.12  
6. PRODUCT PERFORMANCE AND CERTIFICATES:  Article 3.12.10 and per section 01 341. 
7. SCHEDULE OF VALUES:  Article 9.2.  Submit before first Application for Payment. 
8. PRODUCT SUBSTITUTIONS:  Submit within 30 days of Contract Award, per Section 01 640. 
9. PROJECT RECORD DOCUMENTS:  Article 3.11 record during construction. 
10. GUARANTEES, WARRANTIES and BONDS:  Article 3.5.  Submit with final Certificate for 

payment. 
 
01 310  PROGRESS SCHEDULES 
 
IMMEDIATELY AFTER AWARD of the Contract, the Contractor shall prepare and submit to the Architect, 
a preliminary construction schedule for the work. 
THE PROGRESS SCHEDULE shall be prepared according to the critical path form of scheduling. 
1. UPDATE as required, without adjustment of the date of completion, unless this has been adjusted 

by Modification to the Contract Documents. 
THE CONTRACTOR and all Subcontractors, suppliers and manufacturers shall schedule materials, 
deliveries and installations to conform to the network plan, and provisions to this effect shall be included 
in all Subcontracts. 
PREPARE AND SUBMIT a separate schedule listing shop drawings, product data, and samples and 
indicating critical date for review and return. 
SUBMIT A SCHEDULE for product delivery, including items that may be furnished by the Owner. 
 
SUBMISSION AND DISTRIBUTION 
SUBMIT PRELIMINARY SCHEDULE within 15 days after Contract Award, to the Architect. 
SUBMIT JOB PROGRESS SCHEDULE within 10 days after preliminary schedule is submitted. 
EACH APPLICATION FOR PAYMENT shall be accompanied by an assessment as to the status of 
progress with respect to the schedule. 
PRINT AND DISTRIBUTE copies of the approved schedules to job site, subcontractors, and other 
concerned parties. 
INSTRUCT RECIPIENTS to promptly report problems anticipated by the projections shown on the 
schedules. 
 
01 315  COMMUNICATIONS 
 
CONTRACTOR’S DAILY REPORTS 
GENERAL CONTRACTOR and each major trade contractor will prepare a daily report.  Maintain it during 
the entire project period. 
1. TAKE ACTION to alert the Owner and Architect of items which could possibly result in claims or 

delays.  
DAILY REPORTS shall include the following as a minimum. 
1. MANPOWER:  By Trade 
2. WEATHER:  Temperature and range, precipitation and amount. 
3. LIST OF VISITORS 
4. DETAIL DESCRIPTION OF WORK being performed with specific location, floor, etc. 
5. SITUATIONS or circumstances that could delay work or give causes for delays or claims for 

extensions or added costs. 
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6. INSTRUCTION of information requested. 
7. ACCIDENTS, INJURIES, etc. 
8. MATERIALS RECEIVED:  Provide Receipts 
9. MAJOR EQUIPMENT ARRIVALS / DEPARTURES 
 
REQUEST FOR INFORMATION (RFI) 
THE ARCHITECT’S RESPONSE interprets the drawings and specifications and field conditions, etc.  It  
does not alter the contractor’s responsibilities, nor the cost, or the schedule, or level of performance. 
THE CONTRACTOR shall maintain a written record of inquires and responses related to interpretation 
and implementation of the contract documents.   
RFI SHOULD BE PREPARED in a timely fashion, as soon as a need is recognized.  RFI’s will be 
responded to in average of ten (10) working days.  However, RFI response time can vary depending on 
the urgency of the issue, the amount of work required by the architect-engineer, or Owner, to develop a 
complete response, and other circumstances such as building official approval.  Such circumstances may 
require more than five working days for a response. 
PREPARE RFI’S in a standard format, include: 
1. RFI NUMBER and date. 
2. IDENTITY OF AUTHOR. 
3. REFERENCE TO A SPECIFIC DESIGN DRAWING NUMBER, and specific details as applicable, 

or specification section. 
4. NEEDED RESPONSE DATE (do not use ASAP). 
5. DESCRIPTION OF A SUGGESTED SOLUTION.  Graphic depictions are recommended for more 

complex issues. 
6. INDICATION OF ANY POSSIBLE SCHEDULE or cost impact. 
LIMIT RFI’S to one question (unless multiple questions are inter related to the same issue) to facilitate the 
resolution and minimize response time. 
QUESTIONS AND PROPOSED SOLUTIONS should be clear and complete.  Use of digital photographs  
is encouraged.  The ability of the architect-engineer to respond promptly depends greatly on the clarity 

and  
completeness of the question and supporting information. 
WHERE RFI IS RETURNED to contractor for additional information needed by the reviewer, the RFI is 

re- 
issued by the Contractor with a revised number and a revised returned date. 
RFI’S TYPICALLY USED WHERE 
1. NECESSARY INFORMATION appears to be missing or incomplete from design drawings or  
 specifications. 
2. CONTRACTOR SEEKS CLARIFICATION of design drawings or specifications. 
3. APPARENT DISCREPANCIES within or between design drawings and specifications. 
4. AN ALTERNATE METHOD to resolve field conflicts or constructability issues is needed. 
5. CLARIFICATION OF THE TREATMENT of existing, or “as-built” conditions that differ from the 

conditions shown on the design drawings or specifications. 
6. TO CONFIRM VERBAL UNDERTANDING between architect-engineer and contractor related to 

the above items. 
ANY CHANGES TO THE CONTRACT COST or completion time as a result of RFI response require the  
Contractor to prepare a written Change Order for Owner written approval – before any work proceeds. 
 
01 340 SHOP DRAWINGS, PRODUCT DATA, SAMPLES 
 
NO PORTION of the work requiring a Shop Drawing, Product Data, or Sample submission shall be 
commenced until the submission has been reviewed and accepted by the Architect.  All such portions of 
the work shall be in accordance with the accepted submittals. 
COORDINATION:  Coordinate preparation and processing of submittals with performance of construction 
activities.  Transmit each submittal sufficiently in advance of performance of related construction activities 
to avoid delay. 
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PROCESSING:  Allow sufficient review time so that installation will not be delayed as a result of the time 
required to process submittals, including time for resubmittals. 
1. ALLOW TWO (2) WEEKS FOR INITIAL REVIEW. 
2. IF AN INTERMEDIATE SUBMITTAL IS NECESSARY, process the same as the initial submittal. 
3. ALLOW TWO (2) WEEKS for reprocessing each submittal. 
4. NO EXTENSION OF CONTRACT TIME will be authorized because of failure to transmit submittals 

to the Architect sufficiently in advance of the work to permit processing. 
SUBMITTAL TRANSMITTAL:  Package each submittal appropriately for transmittal and handling.  
Transmit each submittal from Contractor to Architect using a transmittal form. Submittals received from 
sources other than the Contractor will be returned without action. 
SUBMITTAL SCHEDULE:  Prepare a complete schedule of submittals after acceptance of the 
Construction Schedule.  Submit 10 days after date required for submission of construction schedule. 
SUBMISSION REQUIREMENTS:  Where possible, transmit all submittals electronically. Provide all 
submittals according to the following schedule.   
ELECTRONIC FORMAT:  Transmit submittals in .pdf format for review according to the above 
requirements.  Each submittal shall be issued separately, including separate transmittals for each 
submission.  Reproduction and distribution as needed for their construction operations is the sole 
responsibility of the contractor. 
1. SIZE PRINTABLE:  8-1/2 x 11 minimum and 24 x 36 maximum. 
2. PLANS, ELEVATIONS, SECTIONS and detail drawings shall be to scale, with scale indicated. 
3. PRESENT IN A CLEAR and thorough manner.  Title each drawing with project name.  Identify 

each  
 element of drawing with reference number. 
4. INDICATE FIELD VERIFIED DIMENSIONS.  Show relationship of products to adjacent work.  Note  
 coordination requirements. 
HARD COPY 
The Contractor will receive only one (1) reviewed submittal back.  Reproduction and distribution as 
needed for their construction operations is the sole responsibility of the Contractor. 
1. CIVIL:  Three (3) copies 
2. ARCHITECTURAL:  Three (3) copies 
3. STRUCTURAL:  Three (3) copies 
4. MECHANICAL:  Three (3) copies 
5. ELECTRICAL:  Three (3) copies 
CONTRACTOR OPTION in order to expedite the return of a hard copy submittal, any shop drawing larger 
than 11 x 17 may be submitted on a reproducible transparency, along with two (2) blackline copies.  
Architect will review and mark up the transparency and return this to the Contractor.  Reproduction and 
distribution as needed for their construction operations is the sole responsibility of the Contractor. 
 
SHOP DRAWINGS 
DRAWINGS SHALL BE PRESENTED in a clear and thorough manner.  Details shall be identified by 
reference to sheet and detail, schedule or room numbers shown on the Contract Drawings.  
Reproductions of Contract Drawings are not acceptable.   
1. STANDARD INFORMATION prepared without reference to the project is not considered shop 

drawings. 
2. USE OF ELECTRONIC FILES may be used if Contractor completes and signs CADD waiver 

provided by the Architect.  Contractor will also be charged a fee per sheet requested. 
SHOP DRAWINGS SHALL SHOW all dimensions, materials and details of fabrication, construction, 
connections and installation for proper fit and coordination in respect to related or adjacent work.  Scale 
of the shop drawings shall be of sufficient size to show all individual components to accurate shape and 
size, and to indicate clearances for other work.  In the case of structural elements, include all design 
factors used for the basis of development.  Include the following information: 
1. COMPLIANCE with specified standards. 
2. NOTATION of coordination requirements. 
3. NOTATION of dimensions established by field measurement. 
SUBMIT the number of copies as specified in submission requirement section. 
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PRODUCT DATA 
CLEARLY MARK EACH COPY to identify pertinent products or models.  Show performance 
characteristics and capacities.  Show dimensions and clearances required.  Show wiring or piping 
diagrams and controls.  Product data shall cite applicable standards. 
WHERE PRINTED PRODUCT DATA includes information on several products, some of which are not 
required - mark copies to indicate the applicable information. 
DO NOT SUBMIT PRODUCT DATA until compliance with requirements of the Contract Documents has 
been confirmed. 
MODIFY MANUFACTURER'S STANDARD schematic drawings and diagrams. Delete information which 
is not applicable to the Work.  Supplement the standard information to provide information specifically 
applicable to the Work. 
MANUFACTURER'S DIRECTIONS or instructions when mentioned in the specifications; submit copies of 
said instructions or directions or both, for review before commencing work. 
SUBMIT the number of copies as specified in submission requirement section. 
 
ENVIRONMENTAL CERTIFICATE 
EACH PRODUCT OR MATERIAL SUPPLIER shall submit a written certification from the manufacturer or 
source that the material it is supplying does not contain asbestos, lead or urea formaldehyde.  It shall also 
be signed by the installing contractor and General Contractor. 
1. SUBMIT BEFORE the product or material is ordered.  
 a. Submit with Product Data Submission. 

    2. SPECIAL ATTENTION TO (but not limited to) concrete mix, floor sealers, casework, insulation,  
 sealants, flooring adhesives, vinyl composition tile, linoleum, paint, suspended acoustic ceilings,  
 hardwood floor sealers, residential cabinets, countertops, blinds, floor mats, mechanical insulation,  
 light fixtures, etc. 
 

SAMPLES 
SUBMIT SAMPLES of sufficient size and quantity to clearly illustrate functional characteristics of the 
product, with integrally related parts and attachment devices, and the full range of color, texture and 
pattern. 
SUBMIT AT LEAST TWO (2) sets of samples.  If only sample is received, Architect will retain for their 
files. 
WHERE FIELD SAMPLES and mock-ups are required; The Contractor shall erect them at the Project 
site, at a location directed by the Architect.  Fabricate each field sample or mock-up complete and 
finished, in the size or area specified.  Remove field samples and mock-ups at the conclusion of the Work 
or when otherwise directed by the Architect. 
 
SUBMITTAL AND DISTRIBUTION 
PREPARE AND SUBMIT Shop Drawings, Product Data and Samples required by the Contract 
Documents in accordance with Paragraph 3.12 of the Conditions of the Contract. 
 
SCHEDULE OF SUBMITTALS 
SUBMIT PRODUCT DATA/SHOP DRAWINGS for the following, and any additional items requested by 
Architect: 
 
DIVISION 3 DIVISION 6 DIVISION 7 DIVISION 8 
 Repair Mortar Overlay  Finish Carpentry  Fire Stopping 

 Joint Sealants 
 Sound Insulation 

 HM Frames 
 HM Door 
 Hardware 
 Auto Door Operators 
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DIVISION 9 DIVISION 10 DIVISION 15 DIVISION 16 
 Suspended Ceilings 
 Gypsum Board 

Assemblies 
 Epoxy Terrazzo & 

Accessories 
 Painting 

 Toilet Partitions & 
Accessories 

 Metal Framed 
Mirrors 

 Plumbing 
fixtures, piping, 
valves 

 Grilles, diffusers 
 HVAC 

equipment 
 Fire Protection 
 Pipe Insulation 

 

 Light Fixtures 
 Raceways and Boxes – 

Wiring 
 Conduits 

    
CONTRACTORS REVIEW RESPONSIBILITY 
THE CONTRACTOR SHALL REVIEW, stamp with its approval and submit, with reasonable 
promptness and in orderly sequence so as to cause no delay in the work or in the work of any other 
contractor, all Shop Drawings, Product Data and Samples required by the Contract Documents or 
subsequently by the Architect.  
1. DEVIATIONS:  At the time of submission the Contractor shall inform the Architect in writing of any 

deviation in the submittals from the requirements of the Contract Documents. 
BY APPROVING AND SUBMITTING Shop Drawings and Product Data, the Contractor thereby 
represents that it has determined and verified all field measurements, field construction criteria, materials, 
catalog numbers and similar data, or will do so, and has checked and coordinated each Submittal with 
the requirements of the work and of the Contract Documents. 
THE CONTRACTOR shall be responsible for the proper fit of its work to adjoining work and shall, without 
additional charge, correct any work that does not fit, or furnish new work.  In cases where dimensions are 
governed by conditions already established or which will have been established prior to installation of the 
Contractor's work or materials, the Contractor shall depend entirely upon its own measurements taken or 
verified in the field.  In all cases he shall verify dimensions prior to fabricating or installing the work. 
MAKE ALL CORRECTIONS OR CHANGES required by the Architect and resubmit until accepted. 
DISTRIBUTE REPRODUCTIONS of approved Shop Drawings and copies of accepted Product Data to 
the job site file and the Record Documents file, to other affected contractors and Subcontractors, and to 
the appropriate Supplier or Fabricator. 
 
ARCHITECT'S REVIEW RESPONSIBILITY 
THE ARCHITECT WILL REVIEW Submittals only for conformance with the design concept of the Project 
and for conformance with the Contract Documents.  The Architect's review of a separate item shall not 
indicate approval of an assembly in which the item functions. 
THE ARCHITECT'S REVIEW of Shop Drawings or Samples shall not relieve the Contractor of 
responsibility for any deviation from the requirements of the Contract Documents unless the Contractor 
has informed the Architect in writing of such deviation at the time of submission and the Architect has 
given written approval to the specific deviation, nor shall the Architect's approval relieve the Contractor 
from responsibility for errors or omissions in the Shop Drawings or Product Data. 
THE ARCHITECT will alter or amend shop drawings or descriptions if, in its opinion, the work as 
described does not conform to the Design Concept and to the information given in the Contract 
Documents. 
 
REVIEW COMMENTS 
THE ARCHITECT will review submittals only for conformance with the Contract Documents and mark 
them with one (1) of the following notations:  
1. "ACCEPTED" - Indicates no exceptions noted; no comment is made. 
2. "ACCEPTED AS NOTED" - Submittals thus marked may be released for order and fabrication in 

accordance with corrections noted, No resubmittal is required. 
3. "REVISE and RESUBMIT" - Submittals thus marked shall not be released for order and 

fabrication.  They shall be corrected and resubmitted. 
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4. "REJECTED" - Indicates that the submittal does not conform.  Submittals thus marked shall not 

be released for any work.  Revise and Resubmit. 
5. “NOT REVIEWED RECORD PURPOSES ONLY”.  Indicates that submittal data was not 

reviewed, but will be delivered to Owner for its record keeping purposes. 
ANY MATERIAL ordered by the Contractor prior to acceptance of its conformance shall be at its own risk.  
 
01 341  PRODUCT PERFORMANCE AND CERTIFICATIONS 
 
CERTIFICATION OF MATERIALS AND ASSEMBLIES 
THE CONTRACTOR shall, prior to completion of the project and before application for final payment, 
submit notarized affidavits to the Architect for all materials and assemblies which require certification. 
THE MANUFACTURER shall provide three (3) copies of the notarized certification stating that the 
materials furnished comply with the materials specified, and the installation is in accordance with 
requirements for tested materials and assemblies. 
THE SUPPLIER and installer shall provide three (3) copies of the notarized certification stating that the 
materials received and installed comply with the materials specified and the installation is in accordance 
with requirements for tested materials and assemblies. 
 
PRODUCTS SPECIFIED BY REFERENCE STANDARDS 
THE CONTRACTOR shall furnish certifications to show that the material or work meets the requirements 
of the applicable Specifications.   
WHEN material or work is specified to conform with reference Standard Specifications, for example, 
American Society for Testing and Materials, Federal Specifications or Specifications of technical and 
trade organizations.   
CERTIFICATIONS shall be in the form of signed affidavits from the producer certifying that the material 
delivered to the site meets the applicable Specifications. 
PRODUCER shall be prepared to submit a current test report, (not older than 12 months) from an 
independent laboratory, to substantiate the affidavit, when so requested. 
WHEN "NONCOMBUSTIBLE" CERTIFICATION is required in any section, with a flame spread 
classification of Class "A" as defined in National Fire Protection Association Pamphlet 101, Section 6-2; 
certification shall include the flame spread classification, the fuel contributed and the smoke developed.  
To qualify as a Class "A" interior finish, flame spread shall not exceed 25; fuel contributed shall not 
exceed 35; smoke developed shall not exceed 50; as tested in accordance with ASTM E84-70. 
 
01 370  SCHEDULE OF VALUES 
 
GENERAL 
SUBMIT A SCHEDULE OF VALUES, per Paragraph 9.2 of the General Conditions of the Contract, within 
ten (10) days after award of Contract.  Upon request of the Architect, furnish supporting data to 
substantiate the values.  The Schedule of Values, as reviewed by the Architect, will be used as the basis 
for Applications for Payment, but not as a basis for determining the cost of Changes. 
 
FORMAT 
TYPE THE SCHEDULE OF VALUES on 8-1/2" x 11" white paper.  The Contractor's standard forms and 
automated printout will be considered for approval by the Architect upon the Contractor's request. 
LIST COMPONENT ITEMS per the Table of Contents of this Project Manual.  Identify each line item with 
the respective Specification Section number, with Heading and Article numbers where applicable.   
 
PREPARATION 
TABULATE ALL CATEGORIES of work performed directly by the Contractor, including headings 
corresponding to the Conditions of the Contract and the General Requirements, and all categories of 
work performed by Subcontractors, vendors and major suppliers of materials.  List each name and 
category of work, together with the net amount of each subcontract or account. 
MAJOR SUBCONTRACTORS shall furnish further tabulations of their Subcontracts, prepared in a similar 
manner, and in such detail as directed by the Architect. 
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LIST THE INSTALLED VALUE of the components in sufficient detail to form a basis for computing the 
values for progress payments during construction.  The sum of all values listed shall equal the total 
Contract Sum. 
1. FOR STORED MATERIALS on which progress payments will be requested, show the cost of the 

materials, delivered and unloaded, with taxes paid, compared to the total installed value.  Include 
unit costs and quantities. 

2. FOR STAGED CONSTRUCTION, submit a sub-schedule for each separate stage of work 
specified under Section 01 014, Work Sequence. 

SUBMIT A SUB-SCHEDULE for products specified under a unit cost allowance in Section 01 021. 
1. BREAK DOWN THE UNIT VALUES for the materials into the cost of the material delivered and 

unloaded at the site, with taxes paid; and installation costs, including Contractor's overhead and 
profit. 

2. LIST THE QUANTITIES.  The unit quantity for bulk materials shall include an allowance for normal 
waste.  The installed unit value multiplied by the quantity listed shall equal the cost of that item in 
the Schedule of Values. 

 
 
 
END OF SECTION 
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01 500  CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 
 
COMPLY WITH FEDERAL, State and local codes and regulations and with utility company requirements. 
 Comply with National Electric Code for temporary electricity. 
FURNISH, INSTALL AND MAINTAIN temporary facilities required for construction.  Remove such 
facilities upon completion of the Work.     
COMPLETELY REMOVE temporary materials, equipment and services when construction needs can be 
met by the use of permanent construction, or at the completion of the Project. 
ALL COSTS for temporary facilities shall be paid for by the Contractor, unless otherwise noted below.  
 
01 511  TEMPORARY ELECTRICITY 
 
ALL CHARGES for installation, connection and consumption of electrical power used for temporary 
lighting and power required for this work will be paid by the Contractor. 
THE CONTRACTOR shall provide and maintain any temporary electrical lighting and power required for 
this work.  At the completion of the work, all such temporary electrical facilities shall be removed and 
disposed of by the Contractor.  Conform to applicable code requirements. 
1. INCLUDE meters, transformers, overload protected disconnects, automatic ground-fault 

interrupters and main distribution switch gear, as may be needed. 
2. MAINTAIN so as not to constitute a hazard to persons or property. 
3. REMOVE and dispose, at completion. 
TEMPORARY LIGHTING AND POWER shall comply with the regulations and requirements of the 
National Electrical Code, OSHA requirements, and any other local rules and regulations governing 
temporary electrical installation. 
 
01 513  TEMPORARY HEATING, AND VENTILATION 
 
COLD WEATHER PROTECTION 
HEATING required during construction prior to enclosure of the building. 
EACH SUBCONTRACTOR shall provide temporary heating and protection necessary to allow their work 
to continue during cold weather to meet the project milestone dates prior to enclosure. 
1. HEATING OF MATERIALS and space heating at required temperatures but a minimum of 50° 

and for the time specified. 
2. FLAME PROOF TARPAULINS or other material for temporary enclosures. 
MASON CONTRACTORS shall provide plan to allow work to continue without regard to temperature. 
HEAT shall be provided by smokeless UL approved portable heaters, using fuel approved by UL, Factory  
Mutual, and the Fire Marshal. 
1. PROVIDE FUEL, power, maintenance and attendance required for operation of portable heaters. 
DAMAGE TO SURFACES caused by portable heaters shall be replaced at the responsible contractor’s  
cost. 
 
TEMPORARY VENTILATION 
PROVIDE VENTILATION to prevent hazardous accumulations of dusts, fumes, mists, vapors, or gases in 
areas occupied during construction.  Maintain, and remove when no longer required. 
DISPOSE OF EXHAUST MATERIALS in a manner that will not result in harmful exposure to persons or 
materials. 
VENTILATE STORAGE SPACES containing hazardous or volatile materials.  Provide adequate 
ventilation for curing installed materials, dispersal of humidity, and ventilation of temporary sanitary 
facilities. 
 
01 515  TEMPORARY WATER 
 
THE CONTRACTOR and each subcontractor or separate contractor requiring construction water shall 
provide means for conveying the water from the central source to the points required by his respective 
operations. 
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01 516  TEMPORARY SANITARY FACILITIES 
 
PROVIDE DRINKING WATER, and temporary toilet and washing facilities in compliance with laws and 
regulations.  Comply with Rules 402, 403, and 404 of the "General Safety Commission, Lansing, 
Michigan”, Unless more stringent requirements of other authorities are applicable. 
SERVICE, clean and maintain the facilities and enclosures. 
 
01 517  TEMPORARY FIRST AID FACILITIES 
 
PROVIDE FIRST AID FACILITIES as required by code, law, ordinance or regulations and as necessary 
to supply first aid to anyone who may be injured in connection with the work. 
 
01 518  TEMPORARY FIRE PROTECTION 
 
ALL PERSONS or entities performing work on the site shall take all necessary precautions to guard 
against and eliminate all possible fire hazards. 
1. REMOVE COMBUSTIBLE DEBRIS daily. 
2. STORE FLAMMABLE MATERIALS, paints, thinners, gasoline only in well-ventilated areas.  Mix 

and preparation restricted to such areas. 
3. HANDLE FLAMMABLE MATERIALS in accordance with safe practice and requirements of 

manufacturer and local authorities. 
4. GASOLINE TORCHES or burners are prohibited. 
5. NO OIL, COKE OR COAL burning salamanders will allowed within the perimeter of the building 

after the roof deck is installed. 
6. CONTRACTOR shall develop and implement a fire protection and prevention program. 
7. CONTRACTOR shall post in every office and building in the areas of the Work the location of the 

nearest public fire alarm box and the local fire department telephone number. 
8. CONTRACTOR shall provide and maintain fire extinguishers in working order in accordance with 

OSHA or Department of Labor requirements. 
9. THE CONTRACTOR SHALL PROHIBIT OPEN FIRES on the site. 
10. THE CONTRACTOR SHALL NOT PERMIT welding, flame cutting or other operations involving 

the use of open arcs or sparking devices without adequate protection and shielding, fire watchers 
and fire fighting equipment. 

 
01 520  CONSTRUCTION AIDS 
 
PROVIDE AND MAINTAIN CONSTRUCTION AIDS such as temporary stairs, scaffolding, staging, 
runways, ladders, ramps, platforms, railings, hoists, cranes, chutes, and similar temporary construction 
required and permit their use by Subcontractors and separate contractors.  Coordinate construction aids 
as necessary to avoid interference.  Each Subcontractor or separate contractor requiring similar 
temporary construction for his exclusive use shall provide, erect, maintain and remove his own.  Erect 
scaffolding independent of walls. 
THE CONSTRUCTION, inspection, guying, bracing, safety and maintenance of such construction aids 
shall conform to all applicable Codes and regulations. 
 
01 523 INTERIOR ENCLOSURES 
 
PROVIDE TEMPORARY PARTITIONS (and ceilings) as indicated to separate work areas from Owner 
occupied areas, to prevent penetration of dust and moisture into Owner occupied areas, and to prevent 
damage to existing materials and equipment. 
CONSTRUCTION:  Framing and gypsum board sheet materials with closed joints and sealed edges at 
intersections with existing surfaces. 
1. INSULATED TO R13 
2. STC RATING OF 35 in accordance with ASTM E90. 
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3. MAXIMUM FLAME SPREAD rating of 25 in accordance with ASTM E84. 
4. FIRE RESISTANCE RATING:  1 hour 
PAINT SURFACES exposed to view from Owner occupied areas. 
DOORS:  Solid core wood, or hollow metal, minimum “C” label. 
 
01 530  BARRIERS 
 
FURNISH AND INSTALL SUITABLE BARRIERS as required to prevent public entry, and to protect the 
Work, neat and reasonably uniform in appearance, structurally adequate for the required purposes.  
Remove barriers when no longer needed, or at the completion of the work. 
 
01 540  SECURITY 
 
PROVIDE SECURITY on the Work until Substantial Completion.  The Owner assumes no risk for the 
Contractor's materials lost, stolen or damaged, or for damage to the Work before Substantial Completion. 
1. ACCESS AND VISITORS:  The Contractor shall grant access to the Work during normal working 

hours, without previous arrangement, to authorized persons, including the Owner, the Architect, 
separate contractors and their representatives, and the representatives of governing agencies.   
Authorization of other visitors, and access outside normal working hours, shall be by previous 
arrangement.  However, the Contractor shall have the authority to restrict access to hazardous 
areas and areas where materials or finishes may be damaged by traffic. 

2. MATERIALS:  The Contractor will not be responsible for materials stored on the site by the Owner 
or by separate contractors, except for damage caused by the Contractor or his Subcontractors. 

3. ON SITE STORED MATERIAL:  Contractor is responsible for all precautions, and provisions to 
assure the security of its on site materials, equipment, and temporary offices, storage trailers, etc. 

 
1 545  PROTECTION OF WORK AND PROPERTY 
 
CONDUCT A VISUAL INSPECTION of existing conditions and record any unusual, possibly defective 
issues, such as wall cracks, leaks, floor cracks, beam and wall movements, paving cracks, etc.  
1. PHOTO DOCUMENT all such conditions.  Measure as needed. 
2. CONTRACTOR shall undertake this work and retain the record. 
3. ANY SUBSEQUENT DAMAGE to existing conditions shall be deemed as a result of the  
 contractor’s operations.  All such damage shall be corrected and restored to prior condition, at no  
 additional cost to the Owner. 
4. SPECIAL ATTENTION to demolition operations, piling operations, etc. 
PROTECTION OF UTILITIES:  The Contractor and other persons or entities performing portions of the 
Work near utilities shall comply with ordinances and utility company regulations including the notification 
of the utilities, the protection of active services, and the removal, capping of plugging of inactive utilities. 
 
01 561  NOISE CONTROL 
 
ELIMINATE NOISE to as great an extent as feasible at all times.  
AIR COMPRESSORS shall be equipped with silencers and the exhaust of all gasoline motors and other 
power equipment shall be provided with mufflers. 
IN THE VICINITY OF HOSPITALS, libraries, and schools, special precautions shall be taken to avoid 
noise and other nuisance.  The Contractor shall require strict observance of all pertinent ordinances and 
regulations. 
EXERCISE JUDGMENT in the Conduct of Operations which by nature result in excessive noise.  All such 
operations shall be coordinated with the Contractor and Customer to avoid disruptions to the Customer’s 
operation. 
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01 566  DEBRIS CONTROL 
 
CLEAN UP:  Provide on site containers to keep the Work free from waste materials and rubbish.  Include 
the cost of lawful disposal.  A rubbish chute shall be provided if required. 
1. REMOVE COMBUSTIBLE MATERIALS TO CONTAINERS DAILY or more often as may be 

required.  Remove non-combustible materials at least once each week. 
2. COOPERATION:  Each entity working on the premises shall remove his own identifiable waste 

and rubbish to containers. 
 
01 575  HAUL ROUTES 
 
WHERE THE CONSTRUCTION work involves hauling over public or private roads, streets or Highway, 
the Contractor shall obtain and pay for all permits required.  Roads shall be kept open for traffic at all 
times. 
PROVIDE, ERECT AND MAINTAIN WARNING SIGNS, lanterns or other safety devices, and when 
necessary, provide flagmen for traffic to the satisfaction of local authorities. 
KEEP THE RIGHT-OF-WAY of the roads free of debris and upon completion of the work, clean up such 
roads and repair any damage caused by construction operations, to the satisfaction of local authorities 
having jurisdiction. 
THE DRAINAGE FROM ROADS shall not be obstructed by the construction work. 
 
01 595 SMOKING POLICY 
 
SMOKING IS NOT ALLOWED on school property neither indoors or outdoors. 
 
 
END OF SECTION 



EHRESMAN ASSOCIATES, INC. 01 600 - MATERIAL AND EQUIPMENT 
GROSSE POINTE PUBLIC SCHOOL SYSTEM PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL PAGE 1 
RESTROOM REMODELING (PHASE 2) 
 
 
01 620  TRANSPORTATION AND HANDLING 
 
ARRANGE DELIVERIES of products in accordance with construction schedules.  Coordinate deliveries to 
avoid conflict with work and site conditions.  Deliver materials when the Contractor is present. 
DELIVER PRODUCTS in undamaged condition, in manufacturer's original containers or packaging, with 
identifying labels intact and legible. 
INSPECT SHIPMENTS to assure that the products comply with the requirements of the Contract 
Documents and approved submittals, and that the products are properly protected and undamaged. 
PROVIDE EQUIPMENT and personnel to handle Products by appropriate methods to prevent soiling or 
damage to the Products or packaging. 
 
01 630  STORAGE AND PROTECTION 
 
STORE PRODUCTS in accordance with manufacturer's instructions, with seals and labels intact and 
legible. 
1. INTERIOR STORAGE:  Store in weathertight enclosures all Products subject to damage by the 

elements.  Maintain temperature and humidity within the ranges required by manufacturer's 
instructions.  Locate only in areas as designated by school custodian. 

2. EXTERIOR STORAGE:  Store Products above the ground, on blocking or skids to prevent soiling 
or staining.  Cover with impervious sheeting all Products which are subject to deterioration.  
Provide adequate ventilation to avoid condensation.  Store loose granular materials in a 
well-drained area on solid surfaces to prevent mixing with foreign matter, or other sizes of like 
aggregate.  Protect from freezing. 

ARRANGE STORAGE in a manner to provide easy access for inspection.  Make periodic inspections of 
stored products to assure that products are maintained under specified conditions, and are free from 
damage or deterioration. 
PROVIDE SUBSTANTIAL COVERINGS as necessary to protect transported, stored and installed 
products from damage from weather, traffic and subsequent construction operations.  Remove coverings 
when no longer needed. 
PACKAGES showing evidence of water or other damage will be rejected, unless the contents are 
specifically approved by the Architect.  Any material showing evidence of water or other damage shall be 
rejected. 
PROTECT the work of other trades from damage due to doing your work. 
DAMAGED WORK shall be made good by those performing the work originally, but at the expense of 
those causing the damage.  
 
01 640  SUBSTITUTIONS AND PRODUCT OPTIONS 
 
PRODUCTS LIST: 
1.  WITHIN THIRTY (30) DAYS after the Contract Date, submit to the Architect for each Specification 

Section a complete list of items, including materials, systems and equipment, which the Contractor 
proposes to incorporate into the Work. 

2.  INCLUDE THE SPECIFICATION SECTION number and list each material by type, product, name, 
model number and manufacturer, as applicable, to properly identify the item and to distinguish it 
from similar items. 

3.  INCLUDE THE NAMES OF SUBCONTRACTORS, Sub-subcontractors, and major material 
suppliers. 

4.  THE ARCHITECT AND OWNER will approve or reject the various materials, systems and 
equipment listed or request additional pertinent information.  Do not purchase any products which 
have not been approved. 

CONTRACTOR'S OPTIONS: 
1.  FOR PRODUCTS SPECIFIED ONLY BY REFERENCE STANDARD, select any Product meeting 

that standard.  Submit certification that it meets that standard. 
2.  FOR PRODUCTS SPECIFIED BY NAMING ONLY ONE PRODUCT and manufacturer, there is no 

option for the basis of the Contract. 
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3.  FOR PRODUCTS SPECIFIED BY NAMING SEVERAL PRODUCTS or manufacturers, select any 

one of the Products or manufacturers named which complies with the Specifications. 
 
SUBSTITUTIONS 
FOR A PERIOD OF THIRTY (30) DAYS AFTER THE CONTRACT DATE, the Architect will consider 
written requests from the Contractor for substitution of Products.  The Architect will review requests for 
substitutions with reasonable promptness, and notify the Contractor, in writing, of the decision to accept 
or reject the requested substitution.  The Architect shall be the judge of the acceptability of the proposed 
substitution.  The absence of proposed substitutions within this 30 day period will be construed to mean 
that the materials specified will be used in the construction of the project. 
1. SUBMIT A SEPARATE REQUEST for each Product, supported with complete data, with drawings 

and samples as appropriate, including: 
 a. Comparison of the qualities of the proposed substitution with the Product specified.  
 b. Description of changes required in other elements of the work because of the substitution. 
 c. Description of the effect of the substitution on the construction schedule. 
 d. Cost data comparing the proposed substitution with the Product specified. 
 e. Statement of applicable license fees or royalties included in the cost of the substitution. 
 f. Description of available maintenance service, and replacement materials sources. 
2. A REQUEST FOR A SUBSTITUTION constitutes a representation that the Contractor: 
 a. Has investigated the proposed Product and determined that it is equal to or superior in all 

respects to that specified. 
 b. Will provide the same warranties or bonds for the substitution as for the Product specified. 
 c. Will coordinate the installation of an accepted substitution into  the Work, and make such 

other changes as may be required to make the Work complete in all respects.  
 d. Waives all claims for additional costs, under his responsibility, which may subsequently 

become apparent. 
3.  SUBSTITUTIONS WILL NOT BE CONSIDERED IF: 
 a. They are indicated or implied on shop drawings or project data submittals without written 

request as outlined above. 
 b. Acceptance will require substantial revision of the Contract Documents. 
4. IF INSTALLED MATERIALS and equipment are found not in conformance with that specified, 

Contractor shall remove all non-conforming work from the project site and replace such with that 
which was specified, at no additional cost to the Owner.  
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01 650  SUBSTITUTION REQUEST FORM 
 
To:  Ehresman Associates, Inc. 
  803 W. Big Beaver, Suite 350 
  Troy, MI 48084 
 
Project: 
 
Reference: 
 
Architect’s 
Project No.: 
 
Date: 
 
It is understood that all Requests for Substitution shall be submitted within thirty (30) days after contract 
has been awarded.  After such time, all requests for Substitution will be denied for approval.  See Spec 
Section 01 630. 
 
Below, please describe in short, the proposed substitution, drawing sheet, and specification section. 
 
Section Page/Sheet No.  Paragraph/Line  Specified Item 
 
 
Attach complete product description, drawings, photographs, performance and test data, available 
colors/finishes, and other information necessary for evaluation.  Identify specific model numbers, finishes, 
options, etc. 
 
A. Will changes be required to building design or any components or assemblies in order to  

properly install proposed substitute?  Yes       No   
If yes, explain          

 
B. The Contractor understands that he will pay for changes to the building design, including  

engineering, drawing costs, and material cost caused by requested substitution.  
Yes  No  

 
C. Contractor acknowledges and accepts full responsibility in and to the following: 

1) Has investigated the proposed Product and determined that it is equal to or superior in all 
respects to that specified. 

2) Will provide the same warranties or bonds for the substitution as for the Product 
specified. 

3) Will coordinate the installation of an accepted substitution into the Work, and make such 
other changes as may be required to make the Work complete in all respects. 

4) Waives all claims for additional costs, under his responsibility, which may subsequently 
become apparent. 

 
 Agreement Signature:      by      
     Company    Representative 
 
D. List description of the difference proposed for each substitution and specified item. 
 
E. Does substitution affect drawing dimensions?  Yes No  
 
F. What effect does substitution have on other trades?  List affected trades:     
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Specified Item   Proposed Substitution 
 
 
 
G. Does manufacturer’s warranty of proposed substitution differ from that specified?  Yes No  
 If yes, explain            
 
H. Will substitution affect progress schedule?  Yes  No  

How             
 
I. Will substitution require more license fees or royalties than specified product?  Yes No  
 
J. Will maintenance and service parts be locally available for substitution?  Yes No  
 
K. Will substitution require additional testing, inspection, certification or approvals?  Yes No  
 
L. Compare specific quality of proposed substitute with specified product. 
              
              
              
              
 
M. Submit cost savings.  $     
 
Please include company name, address, telephone/fax numbers and name of submitter. 
 
Submitted By:             

Contractor’s Representative     Company Name 
 
Address:      Email:       
 
Tele.:       Fax:       
 
Date:       
 
Accepted By: 
 
              
General Contractor   Representative     Date 
 
              
 
Architect’s Use Only     Comments:      
         Accepted  Accepted as Noted        
  Not Accepted  Received Too Late        
              
              
 
By:       Date:       
 Ehresman’s Representative   
 
END OF SECTION 
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PART ONE - GENERAL 
 
DESCRIPTION 
SECTION INCLUDES 
1. VOC RESTRICTIONS for product categories listed below under "DEFINITIONS." 
2. ALL PRODUCTS OF EACH CATEGORY that are installed in the project must comply; the project  
 goals do not allow for partial compliance. 
SECTIONS RELATED 
1. SUBMITTALS - SECTION 01300  
2. QUALITY CONTROL - SECTION 01400  
3. INDOOR AIR QUALITY - SECTION 01734  
4. MATERIAL AND EQUIPMENT - SECTION 01600  
 
REFERENCES 
GREENSEAL GS-36 - Commercial Adhesives; Green Seal, Inc.; 2000. 
SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition; 
www.aqmd.gov. 
 
DEFINITIONS 
VOC-RESTRICTED PRODUCTS: All products of each of the following categories when installed or 
applied on-site in the building interior: 
1. ADHESIVES, sealants, and sealer coatings. 
2.  CARPET TILE. 
3.  PAINTS and coatings. 
4.  CABINET WORK. 
5.  COMPOSITE WOOD and agrifiber products used either alone or as part of another  product. 
6.  OTHER PRODUCTS when specifically stated in the specifications. 
INTERIOR OF BUILDING: Anywhere inside the exterior weather barrier. 
ADHESIVES: All gunnable, trowelable, liquid-applied, and aerosol adhesives, whether specified or not; 
including flooring adhesives, resilient base adhesives, and pipe jointing adhesives. 
SEALANTS: All gunnable, trowelable, and liquid-applied joint sealants and sealant primers, whether 
specified or not; including firestopping sealants and duct joint sealers. 
 
 
SUBMITTALS 
SEE SECTION 01300 - Administrative Requirements, for submittal procedures. 
EVIDENCE OF COMPLIANCE: Submit for each different product in each applicable category. 
1.  IDENTIFY EVIDENCE SUBMITTALS with the words "LEED Report". 
PRODUCT DATA: For each VOC-restricted product used in the project, submit product data showing 
compliance, except when another type of evidence of compliance is required. 
INSTALLER CERTIFICATIONS FOR ACCESSORY MATERIALS: Require each installer of any type of 
product (not just the products for which VOC restrictions are specified) to certify that either: 
1. NO ADHESIVES, joint sealants, paints, coatings, or composite wood or agrifiber products  
 have been used in the installation of his products, or  
2. THAT SUCH PRODUCTS used comply with these requirements. 
 
QUALITY ASSURANCE 
TESTING AGENCY QUALIFICATIONS: Independent firm specializing in performing testing and 
inspections of the type specified in this section. 
 
PART TWO - PRODUCTS 
 
MATERIALS 
ADHESIVES AND JOINT SEALANTS: Provide only products having volatile organic compound (VOC) 
content not greater than required by South Coast Air Quality Management District Rule No.1168. 
1.  EVIDENCE OF COMPLIANCE: Acceptable types of evidence are: 
 a.  Report of laboratory testing performed in accordance with requirements. 
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AEROSOL ADHESIVES: Provide only products having volatile organic compound (VOC) content not 
greater than required by GreenSeal GS-36. 
1.  EVIDENCE OF COMPLIANCE: Acceptable types of evidence are: 
 a.  Current GreenSeal Certification. 
PAINTS AND COATINGS: 
1.  PROVIDE COATINGS that comply with the most stringent requirements specified in the  
 following: 
 a.  Ozone Transport Commission (OTC) Model Rule, Architectural, Industrial, and  
   Maintenance Coatings; www.otcair.org; specifically: 
   1) Opaque, Flat: 50 g/L, maximum. 
   2) Opaque, Nonflat: 150 g/L, maximum. 
   3) Opaque, High Gloss: 250 g/L, maximum. 
   4) Varnishes: 350 g/L, maximum. 
 b.  USGBC LEED Rating System, edition as stated in Section 01355; for interior wall and  
   ceiling finish (all coats), anti-corrosive paints on interior ferrous metal, clear wood stains  
   and finishes, sanding sealers, other sealers, shellac, and floor coatings. 
2.  DETERMINATION OF VOC CONTENT: Testing and calculation in accordance with 40 CFR 59,  
 Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added at project  
 site; or other method acceptable to authorities having jurisdiction. 
3.  EVIDENCE OF COMPLIANCE: Acceptable types of evidence are: 
 a.  Report of laboratory testing performed in accordance with requirements. 
CARPET TILE AND ADHESIVE: Provide products having VOC content as specified in Section 09685. 
COMPOSITE WOOD AND AGRIFIBER PRODUCTS and Adhesives Used for Laminating Them: Provide 
products having no added urea-formaldehyde resins. 
1.  EVIDENCE OF COMPLIANCE: Acceptable types of evidence are: 
 a.  Published product data showing compliance with requirements. 
 
PART THREE - EXECUTION  
 
FIELD QUALITY CONTROL 
OWNER RESERVES THE RIGHT to reject non-compliant products, whether installed or not, and require 
their removal and replacement with compliant products at no extra cost to the Owner. 
ALL ADDITIONAL COSTS to restore indoor air quality due to installation of non-compliant products will be 
borne by Construction Manager. 
 
 
 
END OF SECTION 
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01 700  CONTRACT CLOSEOUT 
 
COMPLETION PROCEDURE 
WHEN THE CONTRACTOR CONSIDERS that the Work is complete, he shall submit written certification 
that he has inspected the Work for compliance with the Contract Documents, equipment and systems 
have been tested in the presence of the Owner's representative and are operational, and the Work is 
completed and ready for final inspection. 
1. SUBMIT CONTRACTOR’S WRITTEN PUNCH LIST with detail of items to be completed or  
 corrected. 
ONCE THE CONTRACTOR has submitted their list of items requiring correction (punch list), the Architect 
will schedule its punch list review and add it to the Contractor’s list. 
1. CONTRACTOR to initial and date next to each item on the list to assure that the Contractor has 

reviewed each item, and has verified that the work has been completed and/or corrected. 
2. WHEN ALL OF THE ITEMS HAVE BEEN CORRECTED, the Contractor shall notify the Architect 

and request a review of the punch list to verify that each item has been corrected. 
WHEN THE ARCHITECT CONSIDERS that the Work is acceptable, he will request the Contractor to 
make closeout submittals.  The Contractor shall submit evidence that the Work complies with the 
Contract Documents including the following: 
1. THE REQUIREMENTS OF GOVERNING AUTHORITIES, including the Certificate of Occupancy, 

and Certificates of Inspection for mechanical equipment and electrical equipment. 
2. GENERAL CONDITIONS, including evidence of Payment Release of Liens, the certificate of 

Insurance for Products and Completed Operations. 
3. PROJECT RECORD DOCUMENTS  
4. OPERATING AND MAINTENANCE DATA, and Instructions to Owner's Personnel.  
5. WARRANTIES AND BONDS. 
6. KEYS AND KEYING SCHEDULE, per Section 08 710, Finish Hardware. 
 
01 710  SUBMIT A FINAL STATEMENT OF ACCOUNTING to the Architect.  
 
THE STATEMENT SHALL REFLECT all adjustments to the Contract Sum, including but not limited to 
previous Change Orders, Allowances, Unit Prices, and deductions for uncorrected Work.  Submit the final 
Application for Payment.  Include final Full Unconditional Waivers of Lien and Sworn Statements from 
each Contractor and major material and equipment suppliers. 
 
01 715  FINAL CLEANING 
 
PERFORM FINAL CLEANING leaving all areas in a condition that they can be occupied without further 
cleaning of any kind.  Perform final cleaning using skilled, experienced workers under competent 
supervision, with appropriate cleaning materials. 
1. ANY ADJACENT SURFACE damage during these operations shall be made good and restored to 

its condition prior to work starting. 
2. STICKERS:  Remove any from surfaces.  Wash interior and exterior surfaces. 
3. REMOVE GREASE, mastic, adhesives, dust, dirt, stains, fingerprints,  labels, and other foreign 

materials from interior and exterior surfaces exposed to view. 
4. WASH AND POLISH GLAZING, glazing frames and trim, and mirrors. 
5. POLISH GLOSSY SURFACES to a clear shine. 
6. WASH CONCRETE, tile and other finish floors.  Broom-clean all unfinished floors.  Rewax or 

repolish resilient flooring. Vacuum carpet, remove any stains, defects prior to move in. 
7. CLEAN AND POLISH all wood and plastic laminate surfaces. 
8. PERFORM AND INSPECT special cleaning for: 
 a.   All plumbing fixtures, trim and equipment. 
 b.   All grilles, registers, convertors and ductwork in systems used for temporary heat, and  
  equipment.  
 c.   All lighting fixtures and equipment. 



EHRESMAN ASSOCIATES INC.  01 700 - PROJECT CLOSEOUT 
GROSSE POINTE PUBLIC SCHOOL SYSTEM PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL PAGE 2 
RESTROOM REMODELING (PHASE 2) 
 
 
9. BEFORE FINAL COMPLETION, or Owner occupancy, conduct an inspection of the interior and  
 exterior surfaces, exposed to view, and all work areas, to verify that the entire Work is clean.   
 Perform additional cleaning as required. 
AT COMPLETION remove all waste materials, rubbish, tools, equipment, surplus materials, etc., and 
clean all exposed-to-view surfaces. 
REMOVE all waste materials from the site and legally dispose of at public or private dumping areas. 
 
01 720  PROJECT RECORD DOCUMENTS 
 
PROMPTLY FOLLOWING AWARD of Contract, obtain from the Architect and maintain in a secure place 
at the site, one record copy of the Project Manual, Drawings, and Addenda.  Add Change Orders and 
other Modifications to the Contract, Architect's Supplementary Instructions or written instruction, 
Approved Shop Drawings, Product Data and Samples, field test records, and construction photographs 
as they are issued. Do not use record documents for construction purposes.  
RECORD THE INFORMATION concurrently with construction progress.  Do not conceal any work until 
the required information is recorded.  Legibly mark the record drawings to record actual construction, 
including locations of underground and internal utilities, referenced to surface improvements, field 
changes. 
LEGIBLY MARK ADDENDA, Bulletins, Specifications to record manufacturer, trade name, catalog 
number, Supplier of each Product and item of equipment actually installed, changes made by Field Order 
or by Change Order.  
AT CONTRACT CLOSE-OUT, deliver three (3) copies of the  Record Documents to the Architect (two 
hard copies, one electronic). 
 
01 730  OPERATING AND MAINTENANCE DATA 
 
BINDERS SHALL BE COMMERCIAL QUALITY, with durable and cleanable plastic covers.  Include a 
Table of Contents, neatly typed and in orderly sequence.  Provide complete information for each item, 
including Product or work item; firm, with the name of the responsible principal, address and telephone 
number, and the scope, date of beginning, and duration of the warranty, bond or service maintenance 
contract. 
PROVIDE INFORMATION for the Owner's personnel, giving the proper procedure in case of failure, and 
recommending precautions against occurrences which might jeopardize the validity of the warranty or 
bond. 
SUBMIT three (3) copies of each type of manual (two hard copies, one electronic) 
 
INSTRUCTION  
INCLUDE FOR EACH PRODUCT, of the name, address and telephone number of the Subcontractor or 
other installer, the maintenance contractor as appropriate, the area of responsibility of each, and local 
source of supply for replacement parts.   
FOR PRODUCT DATA, include only pertinent sheets.  Clearly identify the specific product or part 
installed.  Clearly identify the data applicable to the installation, and delete references to inapplicable 
information. 
INCLUDE DRAWINGS as necessary to clearly illustrate relations of component parts.  Include control 
and flow diagrams as applicable.  Coordinate the drawings with the information in the Project Record 
Documents to assure correct illustration of the completed installation.  Do not use Project Record 
Documents as maintenance drawings. 
INCLUDE WRITTEN TEST PROCEDURES, as required to supplement product data.  Provide a logical 
sequence of instructions for each procedure.  
 
MATERIALS AND FINISHES 
INCLUDE MANUFACTURER'S DATA, with catalog number, size, and composition, color and texture 
designations, and information required for re-ordering specially manufactured products. 
INCLUDE INSTRUCTIONS FOR CARE AND MAINTENANCE 
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FOR MOISTURE-PROTECTION and weather-exposed products include manufacturer's data, giving full 
information on products, applicable standards, chemical composition, details of installation, and 
instructions for inspection, maintenance and repair. 
INCLUDE ADDITIONAL REQUIREMENTS FOR MAINTENANCE data, as required by the respective 
Specification Sections. 
 
EQUIPMENT AND SYSTEMS 
DESCRIBE EACH UNIT and component part, with function, normal operating characteristics and limiting 
conditions, performance curves, engineering data and tests, complete nomenclature, and commercial 
number of all replaceable parts. 
DESCRIBE OPERATING PROCEDURES, with start-up, break-in, routine and normal operating 
instructions, regulation, control, stopping, shut-down and emergency instructions, summer and winter 
operating instructions, and special operating instructions. 
DESCRIBE MAINTENANCE PROCEDURES, for routine maintenance, "trouble-shooting," disassembly, 
repair and reassembly, and alignment, adjusting and checking.  Include a recommended maintenance 
schedule.  Include a lubrication schedule, giving types of lubricants, as applicable. 
INCLUDE THE MANUFACTURER'S PARTS LIST, illustrations, assembly drawings and diagrams 
required for maintenance, with the predicted life of parts subject to wear, and a list of items recommended 
to be stocked as spare parts.  Include a list of spare parts, manufacturer's current prices, and 
recommended quantities to be maintained in storage. 
FOR CONTROLS, include the manufacturer's description of the sequence of operation and as-installed 
control diagrams. 
FOR PIPING SYSTEMS, include as-installed piping diagrams, color-coded as applicable, and charts of 
valve tag numbers, with the location and function of each valve. 
FOR WIRING SYSTEMS, include as-installed color-coded wiring diagrams, with circuit directories for 
panelboards as applicable. 
PREPARE AND INCLUDE additional data when the need for such data becomes apparent during the 
instruction of the Owner's personnel.  Provide additional requirements for operating and maintenance 
data where required under the various Specification Sections. 
 
INSTRUCTION OF THE OWNER'S PERSONNEL 
BEFORE FINAL INSPECTION or acceptance, fully instruct the Owner's designated operating and 
maintenance personnel in the operation, adjustment and maintenance of all products, equipment and 
systems. 
BASE THE INSTRUCTION on the operating and maintenance manual.  Review the contents of the 
manual in full detail to explain all aspects of operations and maintenance. 
 
01 740  GUARANTEES, WARRANTIES, BONDS 
 
COMPILE SPECIFIED WARRANTIES and bonds.  Compile specified service and maintenance contracts 
in Binders.  Review submittals to verify compliance with Contract Documents.  Submit three (3) copies to 
Architect. (Two hard copies, one electronic) 
1. EXPIRATION DATE shall be indicated. 
2.   CONTRACTOR'S WRITTEN GUARANTEE for the entire work shall be included. 
3.   PROVIDE WRITTEN WARRANTY for ONE (1) year from each subcontractor and from each major 

material supplier, and to include any extended warranty specified under the Specification Section. 
 
 
 
END OF SECTION  
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PART ONE - GENERAL 
 
WASTE MANAGEMENT REQUIREMENTS 
OWNER REQUIRES that this project generate the least amount of trash and waste possible. 
EMPLOY PROCESSES that ensure the generation of as little waste as possible due to error, poor 
planning, breakage, mishandling, contamination, or other factors. 
MINIMIZE TRASH/WASTE DISPOSAL IN LANDFILLS; reuse, salvage, or recycle as much waste as 
economically feasible. 
OWNER MAY DECIDE to pay for additional recycling, salvage, and/or reuse based on Landfill 
Alternatives Proposal specified below. 
REQUIRED RECYCLING, SALVAGE, AND REUSE: The following may not be disposed of in landfills or 
by incineration: 
1. ALUMINUM AND PLASTIC BEVERAGE CONTAINERS. 
2.  CORRUGATED CARDBOARD. 
3.  WOOD PALLETS. 
4.  CLEAN DIMENSIONAL WOOD: May be used as blocking or furring. 
5.  LAND CLEARING DEBRIS, including brush, branches, logs, and stumps: See Section 02230 for 

use options. 
6.  CONCRETE: May be crushed and used as riprap, aggregate, sub-base material, or fill. 
7.  BRICKS: May be used on project if whole, or crushed and used as landscape cover, sub-base 

material, or fill. 
8.  CONCRETE MASONRY UNITS: May be used on project if whole, or crushed and used as sub-base 

material or fill. 
9.  METALS, INCLUDING PACKAGING BANDING, metal studs, sheet metal, structural steel, piping, 

reinforcing bars, door frames, and other items made of steel, iron, galvanized steel, stainless steel, 
aluminum, copper, zinc, lead, brass, and bronze. 

10.  GLASS. 
11.  CARPET, CARPET CUSHION, carpet tile, and carpet remnants, both new and removed: DuPont 

(http://flooring.dupont.com) and Interface (www.interfaceinc.com) conduct reclamation programs. 
12.  WINDOWS, DOORS, and door hardware. 
13.  MECHANICAL AND ELECTRICAL equipment. 
14. FLUORESCENT LAMPS (light bulbs). 
15. ACOUSTICAL CEILING TILE and panels. 
GENERAL CONTRACTOR shall submit periodic Waste Disposal Reports; all landfill disposal, recycling, 
salvage, and reuse must be reported regardless of to whom the cost or savings accrues; use the same 
units of measure on all reports. 
GENERAL CONTRACTOR shall develop and follow a Waste Management Plan designed to implement 
these requirements. 
METHODS OF TRASH/WASTE DISPOSAL that are not acceptable are: 
1. BURNING ON THE PROJECT SITE. 
2.  BURYING ON THE PROJECT SITE. 
3.  DUMPING OR BURYING on other property, public or private. 
4.  OTHER ILLEGAL DUMPING or burying. 
5 INCINERATION, either on- or off-site. 
REGULATORY REQUIREMENTS: General Contractor is responsible for knowing and complying with 
regulatory requirements, including but not limited to Federal, State and local requirements, pertaining to 
legal disposal of all construction and demolition waste materials. 
 
RELATED REQUIREMENTS 
SECTION 01300 - Administrative Requirements: Additional requirements for project meetings, reports, 
submittal procedures, and project documentation. 
SECTION 01500 - Temporary Facilities and Controls: Additional requirements related to trash/waste 
collection and removal facilities and services. 
SECTION 01600 - Product Requirements: Waste prevention requirements related to delivery, storage, 
and handling. 
SECTION 01700 - Execution Requirements: Trash/waste prevention procedures related to demolition, 
cutting and patching, installation, protection, and cleaning. 
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DEFINITIONS 
CLEAN: Untreated and unpainted; not contaminated with oils, solvents, caulk, or the like. 
CONSTRUCTION AND DEMOLITION WASTE: Solid wastes typically including building materials, 
packaging, trash, debris, and rubble resulting from construction, remodeling, repair and demolition 
operations. 
HAZARDOUS: Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity, toxicity 
or reactivity. 
NONHAZARDOUS: Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility, 
corrosivity, toxicity, or reactivity. 
NONTOXIC: Neither immediately poisonous to humans nor poisonous after a long period of exposure. 
RECYCLABLE: The ability of a product or material to be recovered at the end of its life cycle and 
remanufactured into a new product for reuse by others. 
RECYCLE: To remove a waste material from the project site to another site for remanufacture into a new 
product for reuse by others. 
RECYCLING: The process of sorting, cleansing, treating and reconstituting solid waste and other 
discarded materials for the purpose of using the altered form. Recycling does not include burning, 
incinerating, or thermally destroying waste. 
RETURN: To give back reusable items or unused products to vendors for credit. 
REUSE: To reuse a construction waste material in some manner on the project site. 
SALVAGE: To remove a waste material from the project site to another site for resale or reuse by others. 
SEDIMENT: Soil and other debris that has been eroded and transported by storm or well production run-
off water. 
SOURCE SEPARATION: The act of keeping different types of waste materials separate beginning from 
the first time they become waste. 
TOXIC: Poisonous to humans either immediately or after a long period of exposure. 
TRASH: Any product or material unable to be reused, returned, recycled, or salvaged. 
WASTE: Extra material or material that has reached the end of its useful life in its intended use. Waste 
includes salvageable, returnable, recyclable, and reusable material. 
 
SUBMITTALS 
SEE SECTION 01300 - Administrative Requirements, for submittal procedures. 
SUBMITTALS: Submit Landfill Alternatives Proposal, Waste Management Plan, and Waste Disposal 
Reports in accordance with procedures specified in Section 01355. 
LANDFILL ALTERNATIVES PROPOSAL: Within 10 calendar days after receipt of Notice of Award of Bid, 
or prior to any trash or waste removal, whichever occurs sooner, submit a projection of trash/waste that 
will require disposal and alternatives to landfilling, with net costs. 
1.  SUBMIT TO ARCHITECT for Owner’s review and approval. 
2.  IF OWNER wishes to implement any cost alternatives, the Contract Sum will be adjusted as 

specified elsewhere. 
3.  INCLUDE AN ANALYSIS of trash/waste to be generated and landfill options as specified for Waste 

Management Plan described below. 
4.  DESCRIBE AS MANY ALTERNATIVES to landfilling as possible: 
 a.  List each material proposed to be salvaged, reused, or recycled. 
 b.  List the proposed local market for each material. 
 c.  State the estimated net cost resulting from each alternative, after subtracting revenue from 

sale of recycled or salvaged materials and landfill tipping fees saved due to diversion of 
materials from the landfill. 

ONCE OWNER HAS DETERMINED which of the landfill alternatives addressed in the Proposal above 
are acceptable, prepare and submit Waste Management Plan; submit within 10 calendar days after 
notification by Architect. 
WASTE MANAGEMENT PLAN: Include the following information: 
1.  ANALYSIS OF THE TRASH AND WASTE projected to be generated during the entire project 

construction cycle, including types and quantities. 
2.  LANDFILL OPTIONS: The name, address, and telephone number of the landfill(s) where 

trash/waste will be disposed of, the applicable landfill tipping fee(s), and the projected cost of 
disposing of all project trash/waste in the landfill(s). 
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3.  LANDFILL ALTERNATIVES: List all waste materials that will be diverted from landfills by reuse, 

salvage, or recycling. 
4.  MEETINGS: Describe regular meetings to be held to address waste prevention, reduction, 

recycling, salvage, reuse, and disposal. 
5.  MATERIALS HANDLING PROCEDURES: Describe the means by which materials to be diverted 

from landfills will be protected from contamination and prepared for acceptance by designated 
facilities; include separation procedures for recyclables, storage, and packaging. 

6. TRANSPORTATION: Identify the destination and means of transportation of materials to be 
recycled; i.e. whether materials will be site-separated and self-hauled to designated centers, or 
whether mixed materials will be collected by a waste hauler. 

WASTE DISPOSAL REPORTS: Submit at specified intervals, with details of quantities of trash and 
waste, means of disposal or reuse, and costs; show both totals to date and since last report. 
1. SUBMIT UPDATED REPORT with each Application for Progress Payment; failure to submit Report 

will delay payment. 
2.  SUBMIT REPORT on a form acceptable to Owner. 
3. LANDFILL DISPOSAL: Include the following information: 
 a. Identification of material. 
 b.  Amount, in tons or cubic yards, of trash/waste material from the project disposed of in landfills. 
 c.  State the identity of landfills, total amount of tipping fees paid to landfill, and total disposal 

cost. 
 d.  Include manifests, weight tickets, receipts, and invoices as evidence of quantity and cost. 
4.  RECYCLED AND SALVAGED MATERIALS: Include the following information for each: 
 a.  Identification of material, including those retrieved by installer for use on other projects. 
 b.  Amount, in tons or cubic yards, date removed from the project site, and receiving party. 
 c.  Transportation cost, amount paid or received for the material, and the net total cost or savings 

of salvage or recycling each material. 
 d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and cost. 
 e.  Certification by receiving party that the materials will not be disposed of in landfills or by 

incineration. 
5.  MATERIAL REUSED ON PROJECT: Include the following information for each: 
 a.  Identification of material and how it was used in the project. 
 b.  Amount, in tons or cubic yards. 
 c. Include weight tickets as evidence of quantity. 
6.  OTHER DISPOSAL METHODS: Include information similar to that described above, as appropriate 

to disposal method. 
 
PART TWO - PRODUCTS 
 
PRODUCT SUBSTITUTIONS 
SEE SECTION 01600 - Product Requirements for substitution submission procedures. 
FOR EACH PROPOSED PRODUCT SUBSTITUTION, submit the following information in addition to 
requirements specified in Section 01600: 
1.  RELATIVE AMOUNT OF WASTE PRODUCED, compared to specified product. 
2.  COST SAVINGS ON WASTE DISPOSAL, compared to specified product, to be deducted from the 

Contract Sum. 
3.  PROPOSED DISPOSAL METHOD for waste product. 
4.  MARKETS FOR RECYCLED waste product. 
 
PART THREE - EXECUTION 
 
WASTE MANAGEMENT PROCEDURES 
SEE SECTION 01300 for additional requirements for project meetings, reports, submittal procedures, and 
project documentation. 
SEE SECTION 01500 for additional requirements related to trash/waste collection and removal facilities 
and services. 
SEE SECTION 01600 for waste prevention requirements related to delivery, storage, and handling. 
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SEE SECTION 01700 for trash/waste prevention procedures related to demolition, cutting and patching, 
installation, protection, and cleaning. 
 
WASTE MANAGEMENT PLAN IMPLEMENTATION 
MANAGER: Designate an on-site person or persons responsible for instructing workers and overseeing 
and documenting results of the Waste Management Plan. 
COMMUNICATION: Distribute copies of the Waste Management Plan to job site foreman, each 
subcontractor, Owner and Architect. 
INSTRUCTION: Provide on-site instruction of appropriate separation, handling, and recycling, salvage, 
reuse, and return methods to be used by all parties at the appropriate stages of the project. 
MEETINGS: Discuss trash/waste management goals and issues at project meetings. 
1.  PRE-BID MEETING. 
2.  PRE-CONSTRUCTION MEETING. 
3.  REGULAR JOB-SITE MEETINGS. 
FACILITIES: Provide specific facilities for separation and storage of materials for recycling, salvage, 
reuse, return, and trash disposal, for use by all contractors and installers. 
1.  PROVIDE CONTAINERS as required. 
2.  PROVIDE ADEQUATE SPACE for pick-up and delivery and convenience to subcontractors. 
3.  KEEP RECYCLING and trash/waste bin areas neat and clean and clearly marked in order to avoid 

contamination of materials. 
HAZARDOUS WASTES: Separate, store, and dispose of hazardous wastes according to applicable 
regulations. 
RECYCLING: Separate, store, protect, and handle at the site identified recyclable waste products in order 
to prevent contamination of materials and to maximize recyclability of identified materials. Arrange for 
timely pickups from the site or deliveries to recycling facility in order to prevent contamination of 
recyclable materials. 
REUSE OF MATERIALS ON-SITE: Set aside, sort, and protect separated products in preparation for 
reuse. 
 
END OF SECTION 
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PART ONE - GENERAL 
 
SECTION INCLUDES 
CONSTRUCTION PROCEDURES to promote adequate indoor air quality after construction. 
BUILDING FLUSH-OUT AFTER CONSTRUCTION and before occupancy. 
 
PROJECT GOALS 
SEE SECTION 01355 - LEED Certification Procedures, for overall project goals relating to environment 
and energy. 
Dust and Airborne Particulates: Prevent deposition of dust and other particulates in HVAC ducts and 
equipment. 
1.  CLEANING OF DUCTWORK is not contemplated under this Contract. 
2.  CONSTRUCTION MANAGER shall bear the cost of cleaning required due to failure to protect ducts  
 and equipment from construction dust. 
AIRBORNE CONTAMINANTS: Procedures and products have been specified to minimize indoor air 
pollutants. 
1.  FURNISH PRODUCTS meeting the specifications. 
2.  AVOID CONSTRUCTION PRACTICES that could result in contamination of installed  products  
 leading to indoor air pollution. 
 
RELATED REQUIREMENTS 
 
REFERENCE STANDARDS 
SMACNA (OCC) - IAQ Guideline for Occupied Buildings Under Construction; 2007. 
 
DEFINITIONS 
ADSORPTIVE MATERIALS: Gypsum board, acoustical ceiling tile and panels, carpet and carpet tile, 
fabrics, fibrous insulation, and other similar products. 
CONTAMINANTS: Gases, vapors, regulated pollutants, airborne mold and mildew, and the like, as 
specified. 
PARTICULATES: Dust, dirt, and other airborne solid matter. 
WET WORK: Concrete, plaster, coatings, and other products that emit water vapor or volatile organic 
compounds during installation, drying, or curing. 
 
SUBMITTALS 
SEE SECTION 01300 - Administrative Requirements, for submittal procedures. 
SUBMITTALS: Submit all submittals required in this section in accordance with procedures specified in 
Section 01355. 
INDOOR AIR QUALITY MANAGEMENT PLAN: Describe in detail measures to be taken to promote 
adequate indoor air quality upon completion; use SMACNA IAQ Guidelines for Occupied Buildings Under 
Construction as a guide. 
1.  SUBMIT NOT LESS THAN 60 DAYS before enclosure of building. 
2.  IDENTIFY POTENTIAL SOURCES of odor and dust. 
3.  IDENTIFY CONSTRUCTION ACTIVITIES likely to produce odor or dust. 
4.  IDENTIFY AREAS OF PROJECT POTENTIALLY AFFECTED, especially occupied areas. 
5.  EVALUATE POTENTIAL PROBLEMS by severity and describe methods of control. 
6.  DESCRIBE CONSTRUCTION VENTILATION to be provided, including type and duration of  
 ventilation,  use of permanent HVAC systems, types of filters and schedule for replacement of  
 filters. 
7.  DESCRIBE CLEANING and dust control procedures. 
INTERIOR FINISHES INSTALLATION SCHEDULE: Identify each interior finish that either generates 
odors, moisture, or vapors or is susceptible to adsorption of odors and vapors, and indicate air handling 
zone, sequence of application, and curing times. 
DUCT AND TERMINAL UNIT INSPECTION REPORT. 
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AIR CONTAMINANT TEST PLAN: Identify: 
1.  TESTING AGENCY QUALIFICATIONS. 
2.  LOCATIONS AND SCHEDULING OF AIR SAMPLING. 
3. TEST PROCEDURES, IN DETAIL. 
4.  TEST INSTRUMENTS AND APPARATUS. 
5.  SAMPLING METHODS. 
AIR CONTAMINANT TEST REPORTS: Show: 
1.  LOCATION where each sample was taken, and time. 
2.  TEST VALUES for each air sample; average the values of each set of 3. 
3.  HVAC operating conditions. 
4.  CERTIFICATION OF test equipment calibration. 
5.  OTHER CONDITIONS or discrepancies that might have influenced results. 
 
PART TWO - PRODUCTS 
 
MATERIALS 
Low VOC Materials: See other sections for specific requirements for materials with low VOC content. 
 
PART THREE -  EXECUTION 
 
CONSTRUCTION PROCEDURES 
PREVENT THE ABSORPTION OF MOISTURE and humidity by adsorptive materials by: 
1.  SEQUENCING THE DELIVERY of such materials so that they are not present in the building until   
 wet work is completed and dry. 
2.  DELIVERY AND STORAGE of such materials in fully sealed moisture-impermeable packaging. 
3.  PROVIDE SUFFICIENT VENTILATION for drying within reasonable time frame. 
BEGIN CONSTRUCTION ventilation when building is substantially enclosed. 
HVAC EQUIPMENT AND SUPPLY AIR DUCTWORK may be used for ventilation during construction: 
1.  OPERATE HVAC SYSTEM on 100 percent outside air, with 1.5 air changes per hour, minimum. 
2.  ENSURE THAT AIR FILTERS ARE CORRECTLY INSTALLED prior to starting use; replace filters  
 when they lose efficiency. 
DO NOT STORE CONSTRUCTION MATERIALS or waste in mechanical or electrical rooms. 
PRIOR TO USE OF RETURN AIR DUCTWORK without intake filters clean up and remove dust and 
debris generated by construction activities. 
1. INSPECT DUCT INTAKES, return air grilles, and terminal units for dust. 
2.  CLEAN PLENUM SPACES, including top sides of lay-in ceilings, outsides of ducts, tops of  
 pipes and conduit. 
3.  CLEAN TOPS OF DOORS and frames. 
4.  CLEAN MECHANICAL AND ELECTRICAL ROOMS, including tops of pipes, ducts, and conduit,  
 equipment, and supports. 
5.  CLEAN RETURN PLENUMS of air handling units. 
6.  REMOVE INTAKE FILTERS LAST, after cleaning is complete. 
DO NOT PERFORM DUSTY OR DIRTY WORK after starting use of return air ducts without intake filters. 
USE OTHER RELEVANT RECOMMENDATIONS of SMACNA IAQ Guideline for Occupied Buildings 
Under Construction for avoiding unnecessary contamination due to construction procedures. 
 
BUILDING FLUSH-OUT 
Construction Manager's Option: Either full continuous flush-out OR satisfactory air contaminant testing is 
required, not both. 
PERFORM BUILDING FLUSH-OUT before occupancy. 
Do not start flush-out until: 
1.  ALL CONSTRUCTION IS COMPLETE. 
2. HVAC SYSTEMS HAVE BEEN TESTED, adjusted, and balanced for proper operation. 
3. INSPECTION OF INSIDE OF RETURN AIR DUCTS and terminal units confirms that  
 cleaning is not necessary. 
4.  NEW HVAC FILTRATION MEDIA have been installed. 



EHRESMAN ASSOCIATES, INC.                                                             01 734 -  INDOOR AIR QUALITY 
GROSSE POINTE PUBLIC SCHOOL SYSTEM                                                         PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL                                                                              PAGE 3 
RESTROOM REMODELING (PHASE 2) 
 
 
BUILDING FLUSH-OUT: Operate all ventilation systems at normal flow rates with 100 percent outside air 
until a total air volume of 14,000 cubic feet per square foot of floor area has been supplied. 
1.  OBTAIN OWNER’S CONCURRENCE that construction is complete enough before beginning flush- 
 out. 
2.  MAINTAIN INTERIOR TEMPERATURE of at least 60 degrees F and interior relative humidity no  
 higher than 60 percent. 
3.  IF ADDITIONAL CONSTRUCTION INVOLVING MATERIALS that produce particulates or any of the  
 specified contaminants is conducted during flush-out, start flush-out over. 
4.  IF INTERIOR SPACES must be occupied prior to completion of the flush-out, supply a minimum  of  
 25 percent of the total air volume prior to occupancy, and: 
 a.  Begin ventilation at least three hours prior to daily occupancy. 
 b.  Continue ventilation during all occupied periods. 
 c.  Provide minimum outside air volume of 0.30 cfm per square foot or design minimum  
  outside air rate, whichever is greater. 
INSTALL NEW HVAC filtration media after completion of flush-out and before occupancy or further 
testing. 
 
AIR CONTAMINANT TESTING 
CONSTRUCTION MANAGER'S OPTION: Either full continuous flush-out OR satisfactory air contaminant 
testing is required, not both. 
PERFORM AIR CONTAMINANT testing before occupancy. 
DO NOT START AIR CONTAMINANT testing until: 
1. ALL CONSTRUCTION IS COMPLETE, including interior finishes. 
2.  HVAC SYSTEMS have been tested, adjusted, and balanced for proper operation. 
3.  NEW HVAC filtration media have been installed. 
INDOOR AIR SAMPLES: Collect from spaces representative of occupied areas: 
1.  COLLECT SAMPLES WHILE OPERABLE WINDOWS and exterior doors are closed, HVAC system  
 is running normally as if occupied, with design minimum outdoor air, but with the building   
 unoccupied. 
2.  COLLECT SAMPLES FROM SPACES in each contiguous floor area in each air handler zone, but  
 not less than one sample per 25,000 square feet; take samples from areas having the least  
 ventilation and those having the greatest presumed source strength. 
3.  COLLECT SAMPLES FROM HEIGHT from 36 inches to 72 inches above floor. 
4.  COLLECT SAMPLES FROM SAME LOCATIONS on 3 consecutive days during normal business  
 hours; average the results of each set of 3 samples. 
5.  EXCEPTION: Areas with normal very high outside air ventilation rates, such as  laboratories, do not  
 need to be tested. 
6.  WHEN RETESTING THE SAME BUILDING AREAS, take samples from at least the same locations  
 as in first test. 
OUTDOOR AIR SAMPLES: Collect samples at outside air intake of each air handler at the same time as 
indoor samples are taken. 
AIR CONTAMINANT CONCENTRATION Determination and Limits: 
1.  CARBON MONOXIDE: Not more than 9 parts per million and not more than 2 parts per million  
 higher than outdoor air. 
2.  AIRBORNE MOLD AND MILDEW: Measure in relation to outside air; not higher than  outside air. 
3.  FORMALDEHYDE: Not more than 50 parts per billion. 
4. FORMALDEHYDE: Measure in micrograms per cubic meter, in relation to outside air; not more than  
 20 micrograms per cubic meter higher than outside air. 
5.  TOTAL VOLATILE ORGANIC COMPOUNDS (TVOC): Not more than 500 micrograms per  cubic  
 meter. 
6.  TOTAL VOLATILE ORGANIC COMPOUNDS (TVOC): Measure in micrograms per cubic meter, in  
 relation to outside air; not more than 200 micrograms per cubic meter higher than outside air. 
7.  PARTICULATES (PM10): Not more than 50 micrograms per cubic meter. 
8.  TOTAL PARTICULATES (PM): Measure in micrograms per cubic meter, in relation to outside air;  
 not more than 20 micrograms per cubic meter higher than outside air. 
 
END OF SECTION 
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PART ONE - GENERAL 
 
DESCRIPTION 
SECTION INCLUDES:  Perform all work required to complete the selective demolition work, including but 
not limited to, 
1. DEMOLITION, as required for new construction in existing building. 
2. SELECTIVE REMOVALS, in the existing building. 
3. REMOVAL OF EXISTING Plumbing fixtures, piping, etc. 
4. REMOVAL OF EXISTING terrazzo cove base and flooring as required or as shown on the plans. 
5. CLEAN UP and removal of resulting debris. 
RELATED SECTIONS:   
1. GENERAL CONDITIONS and DIVISION 1. 
2. PROTECTION OF WORK AND PROPERTY:  Section 01 545 
 
SUBMITTALS 
SCHEDULE:  Submit proposed schedule of operations. 
 
QUALITY ASSURANCE 
QUALIFICATIONS:  Demolition work shall be performed by an established firm employing skilled 
experienced workers under competent supervision. 
DESIGN CRITERIA: 
1. STRUCTURAL:  Do not cut structural work in a manner resulting in a reduction of load carrying 

capacity or load/deflection ratio. 
2. OPERATIONAL AND SAFETY LIMITATIONS:  Do not cut operational elements and safety related 

components in a manner resulting in a reduction of capacities to perform in a manner intended, or 
resulting in a decreased operational life, increased maintenance, or decreased safety. 

3. VISUAL REQUIREMENTS:  Do not cut work which is exposed on the exterior or exposed in 
occupied spaces of the building in a manner resulting in a reduction of visual qualities, or resulting 
in substantial evidence of the demolition work, both as judged solely by the Architect.  Remove and 
replace work judged by the Architect to be cut and patched in a visually unsatisfactory manner. 

4. LOADING:  Do not superimpose loads at any point upon the existing structure beyond the design 
capacity, including loads due to materials, construction equipment, demolition operations, and 
shoring and bracing. 

5. VIBRATION:  Do not induce vibration into any element of the structure during demolition 
operations. 

6. FIRE:  Do not use any means, methods, techniques, or procedures which produce any fire hazard. 
7. WATER:  Do not permit uncontrolled water or humidity. 
8. AIR POLLUTION:  Do not permit uncontrolled dust, fumes, or other damaging air pollution. 
REQUIREMENTS OF REGULATORY AGENCIES:  Comply with all applicable requirements. 
1. EPA RRP (Renovating, repairing or painting) Rule, “Lead-Safe Certified Guide to  
 Renovate Right”. 
REFERENCE STANDARDS:  In addition to Contractor's normal references, conform to the following: 
1. MANUAL OF ACCIDENT PREVENTION IN CONSTRUCTION, published by the Associated 

General Contractors of America. 
2. NFPA 241 "Safeguarding Building Construction and Demolition Operations" 
ACCIDENT PREVENTION:  Contractor is solely responsible for providing adequate safety measures, 
such as barricades, fences, warning lights and signs, as necessary to protect persons and property.  
Execute the work in such fashion as not to involve undue hazards to the General Public or unnecessary 
risks to workers, or adjacent property. 
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PROJECT CONDITIONS 
INSPECT EXISTING CONDITIONS:  For improper conditions which may prevent proper execution of the 
demolition and removal work.  Do not proceed until improper conditions are satisfactorily corrected.  
Commencement of the work of this Section constitutes acceptance of existing conditions. 
1. STRUCTURE:  The Owner and Architect assume no responsibility for the actual condition of the 

structures to be demolished. 
ACCIDENT PREVENTION:  Contractor is responsible for providing adequate barricades, fences, warning 
lights and signs, as necessary to protect persons and property.  Execute the work in such fashion as not 
to involve undue hazards to the General Public or unnecessary risks to workers, or adjacent property. 
 
PART TWO - PRODUCTS 
 
MATERIALS 
SALVAGE MATERIAL:  Shall become the property of the Contractor, and shall be removed from the 
premises and properly disposed of. 
1. STORAGE OR SALE of removed items on the site is not permitted. 
2. RETAIN ON SITE and store where directed, any equipment or material designated by the Owner, 

to remain. 
EXPLOSIVES:  Are not permitted. 
 
PART THREE - EXECUTION 
 
PREPARATION 
ACCEPT FULL RESPONSIBILITY for all damage caused as a result of improper demolition operations. 
CORRECT for all damage caused as a result of improper demolition operations. 
PROTECT EXISTING SITE FEATURES that are to remain against damage. 
1. MARK UTILITIES 
2. INTERFERING UTILITIES OR SERVICES shall be protected and maintained wherever 

encountered, including temporary or permanent rerouting required.  Abandoned services shall be 
properly removed. 

TEMPORARY PROTECTION OR BARRICADES:  As required to prevent injury or damage to the 
structure or adjacent construction. 
1. ERECT AND MAINTAIN waterproof closures for exterior openings. 
 
FIRE PRECAUTIONS 
BEFORE COMMENCING WORK, fire precautions shall be taken.  Some of them include the following: 
1. TAKE ALL NECESSARY PRECAUTIONS to guard against and eliminate all possible fire hazards 

and to prevent damage to any construction work, building materials, equipment, temporary field 
offices, and all other property, both public and private.   

2. THE CONTRACTOR'S SUPERINTENDENT shall inspect the entire project as often as required to 
make certain that they adhere to the conditions and requirements set forth herein and report and 
correct any deviation. 

3. EMPLOYEES shall not be allowed to start fires with gasoline, kerosene, or other highly flammable 
materials.  No open fires will be permitted. 

4. NO WELDING, FLAME CUTTING, or other operations involving the use of flame, arcs, or sparking 
devices will be allowed without adequate protection and shielding particularly at the point of 
operation and prior permission of the Owner.  The Contractor shall provide the necessary 
personnel and fire fighting equipment to effectively control incipient fires resulting from welding, 
flame cutting, or other operations involving the use of flame, arcs, or sparking devices. 

 
FIRE PROTECTION 
THE CONTRACTOR SHALL BE RESPONSIBLE, at his expense, during the entire demolition period, for 
providing and maintaining adequate material, equipment and services.  Some of these include: 
1. WATER SUPPLY, Fire Hose and Sprinkler Protection:  Locate the fire service mains, hydrants, 

and connection to the water supply. 
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2. IF EXISTING HOSES ARE NOT ADEQUATE to protect the demolition area, supply additional 

matching hoses.     
3. FIRE EXTINGUISHERS:  Provide and maintain in working order at all times, conveniently located 

for proper protection. 
4. FIRE EXTINGUISHERS shall be a 2-1/2 gallon capacity water type gas cartridge expelled unit 

which meets the approval of the Fire Underwriters' Laboratory, and shall be inspected at regular 
intervals and recharged if necessary. 

5. IN AREAS OF FLAMMABLE LIQUIDS, asphalt, or electrical hazards, extinguishers of the 15 lbs. 
carbon dioxide type or 20 lb. dry chemical type shall be provided. 

 
OWNER'S OCCUPANCY PROTECTION 
PROVIDE ADEQUATE AND SUITABLE PROTECTION of the Owner's occupancy of the adjacent 
building areas, during the complete demolition process, in such a manner that the Owner's operations 
may be carried on without interference or interruption. 
NOTIFY THE OWNER and secure approval 48 hours before commencing each phase of demolition work. 
ISOLATE THE ENTIRE DEMOLITION AREA from occupied areas by use of fire-resistive dust proof 
barriers, as required or specified.  Barriers shall be so installed and maintained as to prevent circulation 
of dust and other debris beyond demolition area. 
 
STRUCTURAL PROTECTION 
PERFORM ALL SHORING OR BRACING NECESSARY to prevent movement or other damage to the 
structure or the adjacent construction. 
1. CONSTRUCT shoring and bracing, using adjustable steel parts or solid timbers with plates top and 

bottom, wedged solidly into place and braced, before any loads are transferred. 
2. SHORED LOADS shall be evenly distributed to suit the load-carrying capability of supporting 

construction. 
3. PROVIDE SHOP DRAWINGS indicating the proposed means and methods. 
 
DEMOLITION  
DEMOLITION WORK shall be carried out in such a way to cause minimum annoyance and 
inconvenience to the building occupants, and to neighbors and the public. 
1. PROVIDE ADEQUATE TEMPORARY VENTILATION at all times. 
2. KEEP THE WORK AREA and all public and private property in a neat and orderly condition at all 

times.                                
DEMOLITION SHALL BE EXECUTED in small sections, using methods that will minimize noise and other 
annoyance.  Shore and brace as required to prevent damage. 
1. PARTIALLY WRECKED WORK shall be protected until repaired by permanent construction. 
2. PROTECTION:  Provide adequate protection of other work during selective demolition, to prevent 

damage.  Provide protection from adverse weather. 
PREVENT MOVEMENT OF STRUCTURE.  Provide required shoring and bracing. 
CEASE OPERATIONS IMMEDIATELY if structure appears to be in danger.  Notify Owner and Architect-
Engineer.  
1. DO NOT RESUME OPERATIONS until conditions are satisfactory. 
MAINTAIN PROTECTED egress and access to work and site. 
DEMOLITION IN AN ORDERLY FASHION:  Protect existing supporting structural members. 
REMOVE DEMOLISH MATERIALS from the site and legally dispose of them. 
1. DO NOT BURN OR BURY MATERIALS on the site. 
2. REMOVE DEBRIS as work progresses. 
 
ELECTRICAL DEMOLITION 
ELECTRICAL DEMOLITION work shall be done by or under the supervision of qualified electricians.  
Refer also to Division 16-Electrical Work. 
1. ELECTRICAL WORK INCLUDES:  Disconnection, removal, relocation, and reconnection of 

electrical equipment and conduit as shown on the plans and/or required.  Remove all abandoned 
and previously abandoned items completely. 
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2. ALL ELECTRICAL WORK INTERFERING with demolition or requiring modification shall be 

disconnected, removed and/or rerouted as required. 
3. EQUIPMENT AND WIRING not in demolition area, but affected by demolition work shall be 

reconnected as required for a complete working system. 
4. ABANDONED AND INACTIVE CONDUITS, wire, devices, equipment, etc., shall be removed in 

their entirety.  In addition to these items, this Contractor shall remove all items as indicated on the 
drawings, or as required to clean up the entire area of unused, abandoned, inactive material.  
Conduit and wiring feeding devices and equipment to be removed shall be also removed up the 
next active pullbox, junction box, or panel.  Hangers, passenger cable, brackets, etc., supporting 
items to be removed shall also be unfastened and removed.  Open holes in ducts, boxes, panels 
and knockouts shall be closed with suitable snap plugs or filler plates. 

 
MECHANICAL DEMOLITION 
MECHANICAL DEMOLITION work shall be done by or under the supervision of qualified plumbers, 
steam fitters, etc., as the case may be.  Refer to Division 15 
1. MECHANICAL WORK INCLUDES disconnection, removal, relocation, and  reconnection of gas 

lines, plumbing lines, ductwork, hot water heaters, sink, furnace, vents etc., as shown on the 
plans  and/or as required.  Note certain lines are designated to remain. 

2. REMOVE COMPLETELY all mechanical lines indicated to be removed.  Any mechanical work to 
remain, which interferes with demolition, or requiring modification shall be disconnected, removed 
and/or rerouted as required. 

3. ALL EQUIPMENT, plumbing, piping and ductwork not in the demolition area, but affected by 
demolition work shall be reconnected as required for a complete working system. 

4. ABANDONED AND INACTIVE PIPING, supports, valves, controls, etc., shall be removed in their 
entirety.  In addition, remove all items noted or required to clean up the entire area of unused, 
abandoned or inactive material. 

 
COMPLETION 
REMOVE TEMPORARY PROTECTIONS, barricades, or separations upon completion or when directed. 
REMOVE FROM THE SITE all scrap, litter and debris resulting from operations specified herein, and 
leave the work and the premises in clean, satisfactory condition.  Floor to be broom cleaned.   
ANY PENETRATION to the outside opened during demolition work, shall be patched or repaired to retain 
a weather tight condition. 
CLEAN ADJACENT AREAS of the structure and improvements of dust, dirt, etc. resulting from the 
demolition and removal work.  Leave ready to receive subsequent work. 
 
SCHEDULE 
MAJOR WORK ITEMS:  Includes but not limited to: 
1. INTERIOR REMOVALS:  For restroom remodeling in the existing building.  See drawing for  
 removals notes. 
2. MISC. REMOVALS:  As needed for new work. 
          
 
END OF SECTION  
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PART ONE - GENERAL 
 
DESCRIPTION 
SECTION INCLUDES:  Perform all work to complete the entire Repair Mortar Overlay Work, including but not 
limited to: 
1. FULL DEPTH repair mortar. 
2. PRIMER 
3. BONDING and anti-corrosion agent. 
RELATED SECTIONS: 
1. GENERAL CONDITIONS and Division 1. 
2. EPOXY TERRAZZO:  Section 09 415 
 
REFERENCES 
ASTM C 109, Standard Compressive Strength of Hydraulic Cement Mortars 
ASTM C 293, Flexural Strength of Concrete 
ASTM C 469, Static Modulus of Elasticity and Poisson’s Ratio of Concrete in Compression 
ASTM D 4541, Pull-Off Strength of Coatings Using Portable Adhesion Testers 
ASTM C 496, Splitting Tensile Strength of Cylindrical Concrete Specimens 
ASTM C157, Length Change of Hardened Hydraulic-Cement Mortar and Concrete 
ASTM C 309, Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete 
ICRI Technical Guideline No. 03732 Specifying Concrete Surface Preparation for Sealers, Coatings, and 
Polymer Overlays. 
ICRI Technical Guideline No. 03730 Guide for Surface Preparation for the Repair of Deteriorated Concrete 
Resulting from Reinforcing Steel Corrosion. 
 
SUBMITTALS 
PRODUCT DATA:  Submit manufacturer’s product data and installation instructions for each material and 
product used.  Include manufacturer’s Material Safety Data Sheets. 
 
QUALITY ASSURANCE 
MANUFACTURER’S QUALIFICATIONS:  The manufacturer shall be a company with at least five years 
experience and regularly engaged in the manufacture and marketing of products specified herein. 
INSTALLER QUALIFICATIONS:  Installation of the product must be completed by a factory-trained applicator 
using mixing equipment and tools approved by the manufacturer. 
 
DELIVERY, STORAGE AND HANDLING 
DELIVER PRODUCTS in original packaging, labeled with product identification, manufacturer, batch number 
and shelf life. 
STORE PRODUCTS in a dry area with temperature maintained between 50° F and 85° F (10° and 29° C) 
and protect from direct sunlight. 
HANDLE PRODUCTS in accordance with manufacturer’s printed recommendations. 
 
PROJECT CONDITIONS 
DO NOT INSTALL material below 50° F (10°C) surface and air temperatures.  These temperatures must also 
be maintained during and for 48 hours after the installation of products included in this section.  Install quickly 
if substrate is warm and follow warm weather instructions available from the manufacturer. 
 
PART TWO - PRODUCTS 
 
REPAIR MORTAR 
PORTLAND CEMENT-BASED structural repair mortar with built-in corrosion inhibitor for horizontal, vertical, 
and overhead applications for exterior and interior concrete above, on or above grade. 
1. ACCEPTABLE MANUFACTURER:   
 a. ARDEX Engineered Cements, Product:  ARDEX FDM, Phone: 724-203-5000. 
 b. Approved Substitute 
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2. PERFORMANCE AND PHYSICAL PROPERTIES:  Meet or exceed the following values in a neat  
 application for material cured at 70°F (21°C) and 50% relative humidity: 
 a. Working Time:  20 – 40 minutes. 
 b. Compressive Strength:  3,500 psi (24.2 MPa) at 1 day, 5,500 psi (37.9 MPa) at 7 days, 7,000  
  psi (48.3 MPa) at 28 days, ASTM C109. 
 c. Flexural Strength:  1,100 psi (7.5 PMa) at 1 day, 1,150 psi (7.93 MPa) at 28 days, ASTM C293. 
 d. Splitting Tensile Strength (Only applicable for extended application):  425 psi at 7 days and 600  
  psi at 28 days. 
 e. Modulus of Elasticity:  3.7 x 106 at 28 days. 
 f. Shrinkage:  Less than 0.065% at 28 days, ASTM C157, air cured. 
 g. Color:  Concrete gray 
 h. Combustibility:  Non-combustible, both before and after us. 
 i. Direct tensile bond:  260 psi (1.79 MPa) at 28 days 
ACCESSORIES 
1. BONDING AND ANTI-CORROSION AGENT 
 a. ARDEX Engineering Cements, Product:  ARDEX Bonding and Anti-Corrosion Agent, Phone:  
  724-203-5000 
 b. Approved Substitute 
2. EXPANSION/ISOLATION AND CONTROL JOINTS – Interior Application Only. 
 a. ARDEX Engineering Cements, Product:  ARDEX ARDISEAL Rapid Plus, Phone: 724-203- 
  5000. 
 b. Approved Substitute 
3. PRIMER 
 a. ARDEX Engineering Cements, Product:  ARDEX P71, Phone: 724-203-5000. 
 b. Approved Substitute 
 
PART THREE - EXECUTION 
 
PREPARATION 
GENERAL:  Prepare substrate in accordance with manufacturer’s instructions.  Prior to proceeding with any 
repair, please refer to the International Concrete Repair Institute’s ICRI 03730 Guide for Surface Preparation 
for the Repair of Deteriorated Concrete Resulting from Reinforcing Steel Corrosion; ICRI 03732 Guideline for 
Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, and Polymer Overlays; and the 
American Concrete Institute’s ACI 546R-04 Concrete Repair Guide for general guidelines for concrete repair. 
1. ALL CONCRETE and masonry substrates must be sound, solid, dry, and completely free of all oil, 

grease, dirt, curing compounds and any substance that might act as a bond breaker.  Overwatered, 
frozen or otherwise weak concrete surfaces must also be cleaned down to sound, solid concrete by 
mechanical methods such as clarifying, scrabbling or similar in accordance with ICRI 03 732 before 
priming.  Acid etching and the use of sweeping compounds and solvents are not acceptable. 

2. THE REPAIR area must be saw cut in a basic rectangular shape at least ½” (12mm) in depth.  The 
cuts should be made at 90° angle, and should be slightly keyed.  Chip out the concrete inside the cuts 
to a minimum depth of ½” (12mm) until the area is squared or box shape. 

3. MECHANICALLY prepare surface to obtain an exposed aggregate surface with a minimum surface 
profit of approximately 1/16” (1.5 mm). 

4. FOR CASES with exposed reinforcing steel, mechanically clean the steal to remove all rust and any 
other contaminants in accordance with ICRI 03730.  Prime the steel with a bonding & anti- 

 corrosion agent prior to proceeding with repair, per manufacturer’s details. 
JOINT PREPARATION 
1. MOVING JOINTS AND CRACKS – honor all expansion and isolation joints up through the repair 

mortar.  A flexible sealing compound suitable for the application may be installed.   
2. CONTROL JOINTS and dormant cracks greater than 1/16” – fill all non-moving joints and cracks with 

joint filler. 
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INSTALLATION OF FULL DEPTH REPAIR MORTAR 
EXAMINE SUBSTRATES and conditions under which materials will be installed.  Do not proceed with 
installation until unsatisfactory conditions are corrected.  
COORDINATE INSTALLATION with adjacent work to ensure proper sequence of construction.  Protect 
adjacent areas and landscaping from contact due to mixing and handling of materials. 
MIXING:  Comply with manufacturer printed instructions. 
1. PRECONDITION COMPONENTS to temperature of 70° plus or minus 5° F (21° plus or minus 2.5° C) 

prior to mixing. 
APPLICATION:  Comply with manufacturer’s printed instructions: 
1. DO NOT APPLY in freezing conditions or during precipitation. 
2. COMPLY WITH MANUFACTURER’S GUIDES for hot and cold weather application. 
3. PRIMER:  Dampen substrate to fill concrete pores with water or primer agent as required by 

manufacturer.  Remove ponding, glistening, or surface water (saturated surface dry)  
4. VIBRATE CLOSED-FORM repairs per manufacturer’s instructions to ensure intimate contact with the 

substrate, establish bond, and ensure proper consolidation.  Avoid over-vibration. 
5. FINISH per manufacturer’s instructions. 
CURING:   
1. KEEP SURFACE DAMP for 48 hours with continuous light water-fogging or curing blanket. 
2. IF NO COATING or sealer is to be applied, a water-based curing compound meeting ASTM standard 

C309 may be used.  Do not use solvent-based curing compounds. 
3. ALLOW TO CURE a minimum 72 hours before applying any final coatings or sealers. 
CLEANING:  Remove excess material before material cures.  If material has cured, remove using mechanical 
methods that will not damage substrate. 
 
 
 
 
 
END OF SECTION 
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PART ONE - GENERAL 
 
DESCRIPTION 
SECTION INCLUDES:  Perform all work required to complete the entire rough carpentry work including 
but not limited to: 
1. WOOD TRIM, blocking, concealed blocking. 
2. ACCESSORIES, fasteners, attachments. 
RELATED SECTIONS 
1. GENERAL CONDITIONS and Division 1. 
2. FINISH CARPENTRY:  Section 06 200 
 
REFERENCES 
AMERICAN LUMBER STANDARD COMMITTEE (ALSC) 
ENGINEERING WOOD ASSOCIATION (APA) – Engineered Wood Construction Guide 
AMERICAN WOOD COUNCIL (AWC) – Details for Conventional Wood Frame Construction 
AMERICAN WOOD PROTECTION ASSOCIATION (AWPA) – Book of Standards, Current Edition 
ASTM INTERNATIONAL – 
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY, Department of Commerce 9NIST) – PS 
1 Structural Plywood, current Edition. – PS20 American Softwood Lumber Standard, Current Edition 
(ALSC) 
SOUTHERN FOREST PRODUCTS ASSOCIATION (SFPA) 
SOUTHERN PINE INSPECTION BUREAU (SPIB) – Standard Grading Rules for Southern Pine Lumber, 
Current Edition 
WEST COAST LUMBER INSPECTION BUREAU (WCLB) – Standard Grading Rules, No. 17, current 
Edition 
WESTERN WOOD PRODUCTS ASSOCIATION (WWPA) – Western Lumber Grading Rules, current 
Edition 
 
SUBMITTALS 
SAMPLES:  Submit upon request. 
PRODUCT DATA:  Submit data on structural grade lumber and other products upon request. 
CERTIFICATES:  Submit certificates of wood preservative and fire-retardant treatments. 
 
QUALITY ASSURANCE 
INSTALLER QUALIFICATIONS:  The Rough Carpentry work shall be performed by an established firm 
employing skilled, experienced workers under competent supervision. 
MATERIAL QUALITY:  Indicate under whose rules the lumber was produced. 
1. MOISTURE CONTENT:  Maximum 19% 
2. IDENTIFICATION:  Grade and trade mark required on each piece of lumber (or bundle for bundled 

stuck). 
 
DELIVERY, STORAGE AND HANDLING 
PILE AND STORE all lumber off the ground to assure drainage and ventilation, and cover it to provide 
complete protection from the weather.  After erection, provide all necessary covering and protection for all 
work under this Section.  Replace without additional cost to the Owner all work of this Section which is 
damaged within the course of construction. 
1. MOISTURE content shall not exceed 19% for dimension lumber, air or kiln dried. 
DELIVERY OF PRODUCTS FURNISHED ONLY:  Deliver anchor bolts furnished but not installed under this 
Section, to the Project Site in time to be installed before the start of concrete or masonry construction 
requiring such anchors.  At the time of delivery, furnish all necessary information as to location and size of 
anchors.  Identify and mark anchor bolts. 
 



EHRESMAN ASSOCIATES, INC. 06 100 - ROUGH CARPENTRY 
GROSSE POINTE PUBLIC SCHOOL SYSTEM PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL PAGE 2 
RESTROOM REMODELING (PHASE 2) 
 
 
PROJECT CONDITIONS 
EXISTING CONDITIONS:  Inspect preceding work for improper conditions which may prevent the proper 
installation of the Work of this Section.  Execution of the Work of this Section over such preceding work 
constitutes acceptance of such. 
COORDINATION:  Coordinate and schedule this work with the work of other Sections.  Review the approved 
Shop Drawings of the various Sections attaching work to blocking, nailers, etc., to verify their proper location. 
CONSTRUCTION AIDS:  Provide scaffolding as required for the installation of the work of this Section, as 
governed by Section 01 520. 
 
PART TWO - PRODUCT 
 
FRAMING LUMBER 
STUDS: No. 2 or better stud grade, Spruce-Pine-Fir (SPF), Douglas Fir, or Southern Pine. 
INTERIOR NAILERS, BLOCKING FURRING:  Utility grade or better. 
MISC. BLOCKING:  Utility grade. 
 
APPLICATION OF FIRE RETARDANT TREATMENT 
FIRE RETARDANT TREATMENT PLYWOOD used in structural applications shall be graded or span-
rated material that has been applied using design adjustments provided in NER-303. 
1. CORROSION RESISTANT FASTENER, such as hot-dipped galvanized nails, or  
 better, shall be used. 
FASTENERS:  Nailing schedules and panel spacing shall be in accordance with the Design and 
Construction Guide for Residential and Commercial Uses (1993) of APA – The Engineered Wood 
Association.  The use of plyclips is also required where specified by the APA.  APA does not permit the 
use of staples for untreated plywood.  FRT plywood shall be nailed (not stapled). 
 
FIRE RETARDANT TREATMENT 
ACCEPTABLE MANUFACTURERS:  Hickson Corporation, Product:  Dricon or approved substitute. 
FLAMESPREAD of less than 25 when tested in an extended 30-minute tunnel test in accordance with 
ASTM E-84, NFPA 255 or UL 723. 
KILN DRIED to a maximum moisture content of 19 percent after treatment for lumber, plywood, kiln dried 
to a maximum moisture content of 15 percent after treatment. 
COMPLY WITH THE REQUIREMENTS in AWPA Standard C-20 for lumber and C-27 for plywood. 
CARBON STEEL, GALVANZIED STEEL, ALUMINUM, copper and red brass in contact with the fire 
retardant treated wood must exhibit corrosion rates less than one mil per year when tested in accordance 
with Federal Specification MIL-L-19140 Paragraph 4.6.5.2 
FIRE RETARDANT CHEMICALS used to treat the lumber must be free of halogens, sulfates and 
ammonium phosphate. 
TESTING on the fire performance, strength and corrosive properties of the fire retardant treated wood 
shall be recognized by issuance of a National Evaluation Services Report. 
 
ACCESSORIES 
FASTENERS:  Galvanized steel for exterior, high humidity, and treated wood locations, plain finish 
elsewhere. 
1. SIZE:  Provide in sufficient length and type to suit each particular application. 
 
WOOD TREATMENT 
WOOD PRESERVATIVE PRESSURE TREATMENT:  AWPA Treatment C1 using water borne 
preservative with 0.4 percent retainage. 
1. LUMBER:  Conform to AWPB Standards C2 
2. PLYWOOD:  Conform to AWPB Standard C9 
3. TREAT LUMBER in contact with concrete or masonry at grade, or potentially in contact with 

moisture. 
4. FIRE TREATMENT:  AWPA C20 lumber and C27 plywood; Type A, with water solvable dye. 
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PART THREE - EXECUTION 
 
GENERAL 
CONSTRUCT in accordance with recognized carpentry standards to provide for the complete support or 
enclosure of materials or equipment as required. 
1. USE ONLY sound thoroughly seasoned, well manufactured materials of longest practical lengths 

and sizes to minimize jointing. 
2. SET TO REQUIRED LEVELS AND LINES plumb and true and cut and fitted. 
FASTENINGS:  Install sufficient fastenings of a type and size appropriate to the materials jointed and to 
the anchorage conditions to assure rigidity and permanence.  Drive nails perpendicular to wood in lieu of 
toe nailing, where feasible. 
1. ALL NAILING shall be in strict accordance with published Standards.  All siding shall be secured 

with the types and spacing of nails as recommended to insure that the finished product will not 
bow, sag, or warp. 

2. METHOD:  With screws to metal framing; nails to wood framing. 
LAY OUT AND FABRICATE all items of rough carpentry.  Wood framing shall be accurately set to the 
required lines and levels rigidly secured in place. 
1. CUT AND FIT accurately, avoid shims. 
2. FRAMING NOT DETAILED:  2 x 4 or larger as required for supporting members.  Spaced 16" at 

non-bearing walls. 
 
FRAMING INSTALLATION 
ERECT WOOD FRAMING MEMBERS in accordance with all applicable codes.  Place members level 
and plumb.  Place horizontal members crown side up.  Fasten all members in strict accordance with 
recommended schedules. 
1. MAKE PROVISIONS FOR ERECTION LOADS, and for sufficient temporary bracing to maintain 

structure safe, plumb and in true alignment until completion of erection and installation of 
permanent bracing. 

2. CONSTRUCT LOAD BEARING FRAMING and curb members full length without splices. 
INTERIOR WALLS:  2" x 4" studs unless otherwise indicated at 16" O.C.; single sole plate and double top 
plates of same size lumber. 
1. INSTALL fire walls with 2 continuous rows of 1/8" bead of acoustical sealant under each sill plate. 
2. DOUBLE STUDS at all openings.  Frame all roof construction, overhangs, dropped ceilings and 

stairs as indicated on the Drawings.  Install truss clips where trusses bear on exterior walls. 
3. FURNISH AND INSTALL all wood nailers, blocking and furring indicated or required. 
 
WOOD GROUND, NAILERS, BLOCKING AND SLEEPERS 
PROVIDE WHEREVER SHOWN AND WHERE REQUIRED for screeding or attachment of other work.  
Form to shapes as shown and cut as required for true line and level of work to be attached.  Coordinate 
location with other work involved. 
ATTACH TO SUBSTRATES as required to support applied loading.  Countersink bolts and nuts flush 
with surfaces, unless otherwise indicated.  Build into masonry during installation of masonry work. 
PROVIDE PERMANENT GROUNDS of dressed, preservative treated, key-bevelled lumber not less than 
1-1/2" wide and of thickness required to bring face of ground to exact thickness of finish material involved. 
 Remove temporary ground when no longer required. 
 
WOOD FURRING 
INSTALL PLUMB AND LEVEL with closure strips at edges and openings.  Shim with wood as required 
for tolerance of finished work. 
FURRING TO RECEIVE GYPSUM BOARD:  Except where shown to be metal, provide 1" x 2" furring at 
16" o.c., vertically. 
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WOOD FRAMING, GENERAL 
PROVIDE FRAMING MEMBERS of sizes and on spacing shown, and frame openings as shown, or if not 
shown, comply with recommendations of "Manual for House Framing" of National Forest Products 
Association (NFPA).  Do not splice structural members between supports. 
ANCHOR AND NAIL AS SHOWN, and to comply with "Recommended Nailing Schedule" of "Manual for 
House Framing" and "National Design Specifications for Wood Construction", published by NFPA. 
 
ADJUSTMENT AND CLEANING: 
MAINTAIN the area in a clean condition, removing all debris resulting from the work of this section.  Remove 
all stains and repair all damage to exposed work installed herein upon completion of the installation, as well 
as adjacent materials damaged by the work of this Section.   
 
END OF SECTION 
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PART ONE - GENERAL 
 
DESCRIPTION 
PERFORM ALL WORK REQUIRED to completely furnish and install the insulation work including, but not 
limited to: 
1.   SOUND INSULATION, where shown on plans. 
RELATED SECTIONS 
1. GENERAL CONDITIONS and provisions of Division 1. 
2. ROUGH CARPENTRY:  Section 06 100 
 
SUBMITTALS 
PRODUCT DATA:  Submit for insulation and accessories.  Indicate method of sealing and fastening. 
CERTIFICATION:  By manufacturer that product complies with specification requirements and is suitable for 
the use indicated. 
 
QUALITY ASSURANCE 
INSTALLER QUALIFICATIONS:  Insulation shall be installed by an established firm employing skilled, 
experienced workers under competent supervision. 
REQUIREMENTS OF REGULATORY AGENCIES: 
1. MINERAL FIBRE INSULATION not encapsulated by the equivalent of 1/2" gypsum board shall have a 

Flame Spread Rating of 25; Fuel Contributed Rating of 75; and Smoke Developed Rating not to 
exceed 450. 

 
REFERENCE STANDARDS   
APPLICABLE current requirements of the following publications shall govern the work, and conformance to 
that is required unless higher standards are specified here. 
1. CONSUMER PRODUCT SAFETY COMMISSION (CPSC).  16CFR, Part 1404-80 Cellulose  
 Insulation. 
2. ANSI A194.1-73 Cellulosic Fibre Insulation Board. 
 
DELIVERY, STORAGE, HANDLING 
DELIVER materials in original sealed packages. 
STORE products under cover, clear of the ground and protected from weather and damage. 
 
PROJECT CONDITIONS 
BATT INSULATION shall not be installed until the building construction has progressed to the point of 
preventing damage from inclement weather. 
CONCEALED WORK as electric wiring, plumbing, etc. shall be completed and approved prior to concealing 
with the insulation work. 
 
PART TWO - PRODUCTS 
 
MATERIALS 
SOUND INSULATION:  ASTM C665 Min. 2.5 p.c.f. density.  As manufactured by Thermafiber- Product 
“Sound Attenuation Fire Blankets”; Owens-Corning Fiberglass Co.; Rockwall Industries; or approved equal. 
1. THICKNESS:  2-1/2" 
ACCESSORIES:  Include the proper adhesives, stick-on spindles and washers, sealing tape, and other 
components required for a complete installation.  Accessories shall be products of, or approved by, the 
insulation manufacturer. 
ADHESIVE shall be as recommended by the manufacturer for the particular conditions of this installation. 
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PART THREE - EXECUTION 
 
GENERAL 
COMPLY with manufacturer's recommendations. 
EXTEND full thickness over the entire area to be insulated. 
 
PREPARATION 
VERIFY that substrates are flush and conditions are satisfactory for proper installation. 
1. REMOVE FINS, Projections that interfere with placement of insulation. 
 
INSTALLATION 
CONFORM to insulation manufacturer's recommendations. 
SOUND INSULATION:  Friction fit to studs or secure with mechanical fasteners.  Fill all stud space and voids, 
special attention to pipes, vents, conduit, etc. 
 
ADJUSTMENT AND CLEANING 
MAINTAIN the area in a clean condition, removing all debris on a daily basis. 
UPON COMPLETION, remove all excess material and obtain architects approval of the completed 
installation. 
ADJUST work, leave work and premises ready to receive subsequent operations. 
TURN OVER bog tags to confirm that adequate quantity of blown insulation was installed.  Certify in writing. 
 
 
 
END OF SECTION 
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PART ONE - GENERAL 
 
SECTION INCLUDES 
FIREPROOF FIRESTOPPING and firesafing materials and accessories. 
 
SYSTEM DESCRIPTION 
FIRESTOPPING MATERIALS:  UL to achieve a fire rating as noted on Drawings.  Use appropriate form of 
material to suit application. 
FIRESTOP all interruptions to fire rated assemblies, materials, and components. 
 
PART TWO - PRODUCTS 
 
FIRESTOPPING MATERIALS 
FIRESAFING:  Shall be non-asbestos, mold resistant and inorganic. 
1. DENSITY:  4 pcf 
2. FLAME SPREAD:  0 
3. SMOKE DEVELOPED: 0 
4. FIRE RATING:  UP to 4 hours. 
5. MANUFACTURERS:  3M, Product “Fire Barrier Packing Material PM4”, or approved  
 substitute. 
FIRE CAULKING:  Shall be single component fire rated caulking for concrete, metals, wood, plastic, cable 
jacketing.  Paintable. 
1. FLAME SPREAD:  5 
2. SMOKE DEVELOPED:  0 
3. SAG CHARACTERISTICS:  0 
4. FIRE RATING:  Up to 4 hours 
5. MANUFACTURERS:  3M, Product “Fire Barrier CP 25WB+ Caulk” or approved substitute. 
FIRE SPRAY:  Shall be sprayable elastomeric coating as part of a firestop assembly.  Paintable. 
1. FLAME SPREAD:  <25 
2. SMOKE DEVELOPMENT:  <25 
3. FIRE RATING:  Up to 2 hours 
4. MANUFACTURER:  3M, Product “Fire Dam Spray 200” or approved substitute 
FIRE SLEEVES:  Shall be one piece metal enclosure with fixed fire stopping intumescent material.  Sleeve 
shall be readily identifiable as fire rated. 
1. SIZE:  As needed to suit application. 
2. ACCESSORIES:  All mounting brackets, stud brackets, sealant necessary for installation. 
3. BLANKS:  Provide where noted as “future” on drawings. 
4. FIRE RATING:  Up to 3 hours. 
5. MANUFACTURER:  3M, product “Fire Barrier Pass-Through Device” or approved substitute. 
 
PART THREE - EXECUTION 
 
EXAMINATION AND PREPARATION 
VERIFY OPENINGS are ready to receive the work of this section. 
CLEAN SUBSTRATE SURFACES of matter which may effect bond of firestopping material. 
 
APPLICATION 
APPLY FIRESTOPPING MATERIAL in sufficient thickness to achieve rating. 
INSTALL MATERIAL at walls or partition openings which contain penetrating sleeves, piping, duct work, 
conduit and other items, requiring firestopping. 
 
 
END OF SECTION 
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PART ONE - GENERAL 
 
DESCRIPTION 
SECTION INCLUDES:  Perform all work required to complete the entire Sealant work, including but not 
limited to: 
1. SEALANTS 
2. JOINT BACKING 
3. SUBSTRATE PREPARATION 
RELATED SECTIONS: 
1. GENERAL CONDITIONS and Division 1 
2. ROUGH CARPENTRY – Section 06 100 
3. CERAMIC TILE – Section 09 310 
 
QUALITY ASSURANCE 
INSTALLER QUALIFICATIONS:  Joint sealant work shall be performed by an established firm employing 
skilled, experienced workers under competent supervision. 
 
SUBMITTALS 
PRODUCT DATA:  Provide manufacturer standard literature and product specifications with actual 
sample color charts. 
SAMPLE:  Of actual color selected 
1. PAPER COLOR submittals are not acceptable for selection. 
 
JOB CONDITIONS 
EXISTING CONDITIONS 
INSPECTION:  Inspect the substrates for improper conditions which may prevent a proper installation.  
Application of the work of this Section constitutes acceptance of such substrates. 
1. IF IMPROPER CONDITIONS are the result of work not in the Contract, notify the Architect so that 

a course of corrective action may be determined. 
2. SCOPE OF THIS SECTION includes preparation of the substrate, such as cleaning, and priming. 
 
ENVIRONMENTAL REQUIREMENTS 
MAINTAIN TEMPERATURE AND HUMIDITY recommended by the sealant manufacturer during and 

after  
installation. 
 
GUARANTEE 
PROVIDE 3 year warranty under provisions of the Conditions of the Contract. 
1. INCLUDE COVERAGE of installed sealants and accessories which fail to achieve airtight and 

watertight seal, exhibit loss of adhesion or cohesion, or do not cure. 
 
PART TWO - PRODUCTS 
 
MATERIALS 
GENERAL:  Provide only products having lower volatile organic compound (VOC) content than required 
by South Coast Air Quality Management District Rule No. 1168. 
POLYURETHANE SEALANT (Type M):  ASTM C920, Grade NS, Class 50, multi-component, chemical 
curing, non-staining, non-bleeding, non-sagging, color as selected. 
1. GENERAL USE:  Exterior joints, interior perimeter joints. 
2. ACCEPTABLE MANUFACTURERS 
 a. Pecora: Product:  Dynatrol II 
 b. Tremco: Product:  Dymeric 240 Fc 
 c. Sika: Product: Sika-flex 2cNS 
SILICONE SEALANT (Type S):  ASTM C920, Grade NS, use NT, G, A & O single component, solvent 
curing, fungus resistant, color as selected.   
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1. GENERAL USE: Bath tub, ceramic tile, counter-tops. 
2. ACCEPTABLE MANUFACTURERS 
 a. G.E. Silicone; Product:  1700, sanitary 
 b. Pecora: Product: 898 sanitary 
 c. Tremco:  Product:  600 
SILICONE SEALANT (Type J):  ASTM C920, Grade NS single component, fungus resistant, clear color. 
1. GENERAL USE: Food service equipment. 
2. ACCEPTABLE MANUFACTURERS 
 a. Dow Corning; Product:  786 
 b. G.E. Silicones; Product: 1200 
 
ACCESSORIES 
PRIMER:  Non-staining type as recommended by manufacturer to suit the application. 
JOINT CLEANER:  Non-corrosive and non-staining type, recommended sealant manufacturer; 
compatible with joint forming materials. 
JOINT BACKING:  ANSI/ASTM D-1056 or D1565; round, closed cell, polyethylene foam rod; oversized to 
joint with min. 30%.  Approved by sealant manufacturer. 
1. MANUFACTURER:  Tremco; Dow-Corning; Williams Products; Illbrack-USA. 
BOND PREVENTER:  Pressure sensitive type as recommended by sealant manufacturer; to suit 
conditions. 
 
PART THREE - EXECUTION 
 
INSPECTION 
INSPECT SUBSTRATE for improper conditions.  Do not proceed until conditions are satisfactory. 
 
PREPARATION 
CLEAN AND PRIME JOINTS in accordance with manufacturer's instructions. 
1. REMOVE LOOSE MATERIALS and foreign matter which might impair adhesion of sealant. 
2. PERFORM PREPARATION in accordance with ASTM C804 for solvent release sealants. 
3. ALL JOINT RECESSES must be dry. 
4. CLEAN JOINT SUBSTRATE of dust, dirt, protective coatings, and substances that would impair 

proper adhesion. 
5. INSTALL JOINT BACKING if necessary for proper joint design. 
VERIFY that joint backing and release tapes are compatible with sealant. 
PROTECT ELEMENTS surrounding the work of this Section from damage or disfiguration. 
 
INSTALLATION 
INSTALL SEALANT in accordance with manufacturer's instructions. 
1. MEASURE JOINT DIMENSIONS and size materials to  achieve required width/depth ratios. 
2. AT JOINTS TO BE PAINTED:  Use latex or paintable polyurethane. 
3. WEATHER:  Minimum 40, Max 100.  Do not install in damp or rainy weather. 
INSTALL JOINT BACKING to achieve a neck dimension no greater than 1/3 the joint width. 
INSTALL BOND BREAKER where joint backing is not used. 
APPLY SEALANT within recommended application temperature ranges.    
1. CONSULT MANUFACTURER when sealant cannot be applied within these temperature ranges. 
2. INSTALL SEALANT free of air pockets, foreign embedded matter, ridges, and sags. 
3. APPLY SEALANT WITH A CAULKING GUN, forcing the material into the joint with sufficient 

pressure to result in complete contact of the joint substrate. 
4. TOOL JOINTS concave.  Joint sealant neck width dimension should be 50% of nominal joint width. 

Sealant bond surface area on each side should be 75% of nominal joint width. 
 
CLEANING AND PROTECTION 
CLEAN WORK when completed. 
1. CLEAN ADJACENT soiled surfaces. 
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2. PROTECT SEALANTS until cured. 
 
SCHEDULE 
        Type        Color 
 
INTERIOR LOCATIONS 
Countertops to Wall    J    Clear 
 
Door Perimeter     M    Match framing 
  
 
INTERIOR JOINTS 
Masonry / Metal Frames    M    Match Frame 
 
Ceramic Tile Control Joints   S    Match Tile 
 
 
 
END OF SECTION  





EHRESMAN ASSOCIATES, INC.  08 711 - AUTOMATIC DOOR OPERATORS 
GROSSE POINTE PUBLIC SCHOOL SYSTEM PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL PAGE 1 
RESTROOM REMODELING (PHASE 2) 
 
 
PART ONE - GENERAL 
 
GENERAL 
WORK INCLUDED 
1. LOW POWER operated door system. 
RELATED SECTIONS 
1. GENERAL CONDITIONS, supplementary Conditions, Division 1 provisions. 
 
REFERENCES 
CONFORM to the following and requirements of this Section. 
1. ANSI/BHMA A156.19-2002 American National Standard for Power Assist and Low Energy Power 

Operated Doors. 
 
SUBMITTALS 
SHOP DRAWINGS:  Indicate layout and dimensions; head, jamb, and sill conditions, elevations, components, 
anchorage, recesses, materials and finishes, electrical characteristics and connection requirements, operator 
details, electric strike interface (if required) and wiring details.  Also, show plan indicating exact location of all 
activating devices. 
MANUFACTURER’S SPECIFICATIONS and other data needed to prove compliance with the specified 
requirements.  Provide cut and data sheets on all parts being used. 
 
QUALITY ASSURANCE 
DOOR OPENER shall be manufactured by an ISO-9001 registered company with a minimum of 5 years 
experience in producing electro – mechanical door systems. 
DOOR OPERATORS shall be installed by a factory-trained contactor with minimum experience of three (3) 
years in strict accordance with the manufacturer’s recommendations.  The installed equipment shall be 
subject to inspection and final acceptance by the Architect. 
PERFORM WORK in accordance with Reference Standards. 
UL LISTING is required. 
 
WARRANTY 
PROVIDE two year warranty. 
WARRANTY:  Include coverage for motor. 
 
MAINTENANCE SERVICE 
FURNISH SERVICE and maintenance of operating equipment for one year from Date of Substantial 
Completion. 
 
PART TWO - PRODUCTS 
 
MANUFACTURER 
ACCEPTABLE MANUFACTURERS: 
1. LCN:  4640 Series Auto Equalizer.  (Push side arm) 
2. WIKK INDUSTRIES, INC:  Narrow Switch, AA-3 
 
OPERATOR COMPONENTS 
DOOR OPERATORS – OPERATION:  Electric power open with spring and power boost closing and holding; 
comply with ANSI A156.19-2002. 
1. THE OPERATOR must be designed to handle swing doors up to a weight of 350 lbs. 
2. CLOSE AND CENTER DOOR against stop after each cycle, and hold against drafts, winds and slack 

pressure. 
3. MANUAL OPENING FORCE:  Not to exceed 15 lbs. 
4. THE FORCE required to prevent a stopped power operated swinging door from moving in the direction 

of closing shall not exceed 30 lb  measured 1” from the lock edge of the door at any point in the closing 
cycle. 
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5. MECHANICAL SWITCH between spring close-and-hold and power boost close-and-hold. 
6. POWER BOOST-CLOSE-AND-HOLD:  Electronically increase door closing force not to exceed 30 lbs. 
7. PROVIDE ADJUSTMENTS by self contained microprocessor control.  The microprocessor control 

shall be easily field adjustable to comply with A156.9-2002 standard for Low Energy Automatic Door 
Systems. 

8. CODE REQUIREMENTS:  Field adjustments for door opening speed, door opening force, door closing 
speed and door closing force shall be standard within the unit and adjust independently from all other 
external requirements.  The same unit will be able to be converted easily in the field from full energy to 
low energy without the necessitation of a new unit being provided. 

9. OPENING TIME to 80 degrees shall not be less than 1-1/2 seconds as required in ANSI A.156.10-
2005. 

10. THE FORCE to prevent a stopped door from opening in the last 10 degrees of opening or at any point 
in closing shall not exceed 40 lbs. 

11. BACK CHECK SPEED. 
12. HOLD-OPEN:  The door shall be field adjusted to remain open for not less than 5 seconds. 
13. DOOR CLOSING shall be by spring-force and monitored by the microprocessor control capable of 

providing limited power assist to ensure the door closes. 
14. CLOSING SPEED:  Doors shall be field adjusted to close from 90 degrees to 10 degrees in 2 seconds 

or longer, as required by Table 10.2.5 of ANSI A156.10-2005, dependent upon final door weight. 
15. DOOR SHALL CLOSE from 10 degrees to fully closed in lot less than 1.5 seconds. 
16. DOOR SHALL SAFELY STOP and reverse if an object is encountered in the opening cycle 

(obstruction shut down). 
17. DELAY ACTIVATION to provide 1 second delay between reception of the activation signal and actual 

opening of the door. 
18. LOGIC TERMINAL for interface with accessories and sensors. 
19. FACTORY-SET DOOR HOLD- open voltage. 
20. MANUAL “off/auto/hold-open” rocker or key-switch. 
21. FAIL SAFE:  In the event of power failure, make door operate manually without controlled spring close 

as though equipped with a #3 manual door closer without damage to operator components. 
DISPLAY BOARD 
1. UNIT WILL PROVIDE the ability to determine diagnostic evaluation of problematic issues through a 

digitized display panel.  When provided, the display will provide confirmation that the door is performing 
properly and also provide error codes when it is not.  The same panel shall also provide systematic 
information such as counters for usage determination and provide the installing contactor’s telephone 
number in the event of service requirements. 

DOOR OPERATORS 
1. THE UNIT must be non-handed and able to operate as an in-swing or out-swing unit with simple field 

modifications. 
2. THE UNIT must be factory assembled, adjusted and tested. 
3. GEAR BOX OPERATOR:  Self-contained cast aluminum housing, with precision-machined gears and 

bearing seals and all-weather lubricant and not require vibration isolators.  No exposed gears.  The 
gear box shall use an adjustable compression spring engineered for maximum life.  No electro 
hydraulic equipment shall be allowed. 

4. MOTOR:  DC permanent magnet motor with shielded ball bearings.  Motor will stop when the door 
stops, is fully open or break away is operated. 

5. DOOR OPERATING ARM:  Forged steel and aluminum and shall be either linkage or a track type arm. 
6. MICROPROCESSOR CONTROL:  115 VAC.  Do not use microswitches. 
7. “OFF/AUTO/HOLD-OPEN” three position rocker or key switch. 
8. CONTROL CIRCUITS FOR ACTUATORS AND SAFETIES:  Low-voltage, NEC Class II. 
9. SERVICE CONDITIONS:  Satisfactory operation between -40°F and 140°F. 
10. POWER SUPPLY REQUIRED:  115 VAC (15 amp circuit breaker, one per unit). 
 
 
OPERATOR ENCLOSURE:  Extruded header concealing all operating parts except arms  
and manual control switches. 
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1. SURFACE MOUNTING:  On surface of door frame / wall, mounting 1” above top of door. 
2. DESIGN FOR INTERIOR and exterior application. 
3. HEADER SIZE:  4-1/2” x 5”, by the width of the door panel plus 3”. 
4. FINISH OF EXPOSED HEADER:  US 32 D 
ACUATORS (For Low Energy Operators) 
1. JAMB MOUNTED PUSH BUTTON SWITCH 
 a. WIKK Industries, Inc.:  AA-3. 
ELECTRICAL REQUIREMENTS 
1. ELECTRICAL CONTRACTOR shall provide 115V, 60HZ, 1-Phase, 15 amp dedicated circuit to the 

door header.  Connect door header wirelessly to all activation devices. 
 
PART THREE - EXECUTION 
 
SURFACE CONDITIONS 
EXAMINE the areas and conditions under which work of this section will be performed.  Correct conditions 
detrimental to timely and proper completion of the work.  Do not proceed until existing unsatisfactory 
conditions are corrected. 
 
EXAMINATION 
VERIFY THAT DOOR OPENINGS and doors are properly installed and ready for installation of automatic 
door equipment. 
VERIFY THAT ELECTRICAL SERVICE is available, properly located and of proper type. 
 
INSTALLATION 
INSTALL in accordance with manufacturer's instructions.  Comply with ANSI A156.19-2002. 
THE GENERAL CONTRACTOR shall provide adequate support for the door operating equipment so that 
equipment is secure and located in the proper position. 
VERIFY that electrical connections are made correctly and with dedicated grounding. 
 
ADJUSTING AND CLEANING 
ADJUST DOOR and OPERATOR for proper operation, without binding or scraping and without excessive 
noise. 
SUPPLY Owner’s Manual. 
 
 
END OF SECTION 
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PART ONE - GENERAL 
 
DESCRIPTION 
SECTION INCLUDES:  Perform all work required to complete the gypsum board assembly work, 
including but not limited to: 
1. METAL SUPPORT SYSTEMS; for walls and ceilings. 
2. GYPSUM BOARD, screw attached. 
3. ACOUSTICAL INSULATION 
4. JOINT TREATMENT; taped and sanded. 
5. ACCESSORIES 
RELATED SECTIONS: 
1. GENERAL CONDITIONS and Division 1. 
2. PAINTING:  Section 09 900. 
 
REFERENCES 
CONFORM to the following, unless higher standards are specified. 
ASTM 1396  Gypsum Board 
ASTM C475  Joint Compound and Joint Tape for Finishing Gypsum Board 
ASTM C665  Mineral Fiber Blanket Thermal Insulation for Light Frame Construction 
ASTM C754  Installation of Steel Framing Members to receive screw-attached Gypsum Panels 
ASTM E90  Method for Laboratory Measurement of Airborne Sound Transmission Loss of 

Building  
   Partitions. 
ASTM E119  Method for Fire Tests of Building Construction and Materials. 
GA-216  Application and Finishing of Gypsum Panel Products 
GA-600  Fire Resistance Design Manual. 
 
SUBMITTALS 
PRODUCT DATA:  Manufacturer's printed data and installation instructions. 
 
QUALITY ASSURANCE 
APPLICATOR QUALIFICATIONS:  established firm employing skilled, experienced workers under 
competent supervision. 
REQUIREMENTS OF REGULATORY AGENCIES: 
1. SYSTEMS DESIGNATED as fire resistance rated assemblies shall meet the approval of the local 

governing agencies, based on Underwriter's Laboratory listing, Factory Mutual approval, or other 
certified laboratory test results.  Time design ratings shall be as indicated. 

2. MINERAL FIBER INSULATION not encapsulated by the equivalent of 1/2" gypsum board shall 
have a Flame Spread Rating Fuel Contributed Rating and a Smoke Developed Rating not to 
exceed, 25, 75, and 450 respectively.  Plastic insulation shall be encapsulated by the equivalent of 
1/2" gypsum board. 

ALLOWABLE TOLERANCES:  1/8" offsets between planes of board faces and 1/4" in 8'-0 for plumb, 
level, warp, and bow. 
 
PROJECT CONDITIONS 
ENVIRONMENTAL REQUIREMENTS:  Maintain room temperature not less than 55 degrees F. for 24 
hours before wallboard finishing, during finishing and until compounds are dry.  Pay particular attention to 
Gypsum Association standards for temperature, ventilation, drying and curing.  Conform to ASTM C840. 
SCHEDULING, SEQUENCING AND COORDINATION:  Coordinate the metal support systems with items 
to be built in, especially backup framing. 
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PART TWO - PRODUCTS 
 
ACCEPTABLE MANUFACTURERS  
GYPSUM BOARD AND RELATED PRODUCTS 
1. NATIONAL GYPSUM (Gold Bond) 
2. UNITED STATES GYPSUM (USG) 
3. GEORGIA-PACIFIC CORP.  
4. FLINTKOTE COMPANY 
5. DOMTAR GYPSUM 
METAL FRAMING AND FURRING 
1. GOLD BOND PRODUCTS DIV; National Gypsum 
2. UNITED STATES GYPSUM (USG) 
3. BOSTWICK STEEL FRAMING CO.  
GRID SUSPENSION SYSTEMS 
1. CHICAGO METALLIC CORP. 
2. USG 
3. GOLD BOND. 
 
FRAMING MATERIALS 
GENERAL:  To the extent not otherwise indicated, comply with ASTM C645, Standard Specification for 
Nonstructural Steel Framing Members and ASTM C754 Standard Specification for Installation of Steel 
Framing Members to Receive Screw-attached Gypsum Panel Products. 
STUDS, RUNNERS:  Galvanized steel 3-5/8", unless otherwise indicated for normal height studs (8’ to 
10’). 
1. MINIMUM THICKNESS:  0.019 inches 
2. DESING THICKNESS:  0.0200 inches 
3. ACCESSORIES:  Manufacturer's standard clips, fasteners, shoes, ties, reinforcements, etc. as 

needed for a complete stud system. 
4. STUDS OVER 10’ HIGH:  Increase width and/or ga (mils), per manufacturers standards, to suit 

each specific application. 
5. PLUMBING WALLS:  Provide 6” wide studs. 
SLOTTED TOP TRACK: Galvanized 
1. USE:  To allow for up to 1” structural deflection. 
2. SIZE:  20 gauge, width to suit framing. 
3. ACCEPTABLE MANUFACTURERS:  Slip Track System, Inc.; Product – SLP-TRK (BDTK). 
CEILING CHANNELS:  Galvanized 
1. SIZE:  18 ga. thick; 3/4 inch x 1-1/2", or in depth required to suit span conditions. 
2. HANGERS:  16 gage formed steel hangers, (not wire), size and length as required. 
3. LATERAL BRACING:  Same as above. 
FURRING MEMBERS:  25 gage galvanized; hat shaped 
1. SIZE:  1-1/2", unless otherwise indicated, 0.0179 with thick unless otherwise indicated. 
2. FASTENERS:  Type and size as recommended by furring manufacturer for substrate and 

applications indicated. 
3. BRACKETS:  Serrated type, adjustable, galvanized.  For attachment to steel studs. 
4. USE “C” SHAPED at perimeter walls with insulated board. 
FASTENERS:  ASTM C1002 self-drilling screws, at least 3/8" longer than the materials being fastened.  
Use the proper screw type for conditions. 
 
GYPSUM BOARD MATERIALS 
MOISTURE AND MOLD RESISTANT BOARD:  ASTM C 1396, non-combustible, moisture and mold 
resistant, gypsum core encased in moisture and mold resistant, 100% recycled paper face and back. 
1. THICKNESS:  5/8” or as otherwise noted on the drawings. 
2. MANUFACTURER:  USG, Product:  Sheetrock Mold Tough or approved equal. 
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CEMENTITIOUS BACKING BOARD:  Aggregated Portland Cement board with woven glass fiber mesh 
facing, complying with ANSI A118.9 
1. THICKNESS:  ½” or as noted on drawings. 
2. JOINTS:  Coated glass fiber type. 
3. MANUFACTURER:  USG, product:  Durock Cement Board or approved equal. 
 
ACCESSORIES 
CORNER BEADS:  Metal or Metal-paper combination. 
EDGE TRIM:  GA 201 and GA 216, feather edge type. 
JOINT MATERIALS:  ASTM C475, reinforcing tape, joint compound, adhesive, water, and fasteners. 
FASTENERS:  Comply with GA-216, ASTM C1002 
ADHESIVE:  ASTM C557 
ACOUSTICAL INSULATION  ASTM C665, glass fibre sound attention batts, Owens-Corning Fibreglass 
Co. 
1. THICKNESS:  2" 
ACOUSTICAL SEALANT:  Elastic, non-bleeding, non-staining, permanently flexible caulking compound 
for sound-rated systems and for application as indicated USG Acoustical Sealant, Tremco "Acoustical 
Sealant", or approved equal accepted by the systems manufacturer. 
1. AT FIRE RATED WALLS:  ASTM C665, tested per ASTM E11, "Fire Code 60" by Owens-Corning  
 Fiberglass Co. 
 
PART THREE - EXECUTION 
 
EXAMINATION 
EXAMINE SUBSTRATES AND SPACES to receive gypsum board to verify conditions under which the 
gypsum board is to be installed for conditions which are detrimental to proper and timely completion.  Do 
not proceed until conditions are satisfactory to the Installer. 
1. VERIFY all opening dimensions. 
 
PREPARATION 
FIELD MEASUREMENTS:  Lay out framing, control joints, and items to be built in. 
1.  LAY OUT CONTROL JOINT LOCATIONS.  Locate as shown on the Drawings, but in no case  
 farther apart than 30 ft. o.c. at partitions and furred walls or 50 ft. o.c. at ceilings, or in areas larger  
 than 2500 sq. ft.   
2.  GENERALLY, lay out gypsum board with the long dimension perpendicular to the supports unless  
 otherwise approved.  Refer to manufacturer's recommendations and fire test requirements as  
 applicable.  Use continuous lengths where practicable, to minimize end joints.  Support end joints  
 on framing members. 
 
INSTALLATION OF METAL FRAMING - GENERAL 
STANDARD:  Comply with ASTM 645, C754 and 840.  Comply with recommendations of manufacturer 
and "Gypsum Construction Handbook" USG. 
INSTALL SUPPLEMENTAL FRAMING, blocking and bracing at terminations in the work, for support of 
fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishing, etc.   
1. WHERE EDGES OF SUSPENDED CEILING abut building structure horizontally at ceiling  
 perimeters or penetration of structural element. 
2. WHERE PARTITIONS AND WALL FRAMING abuts over head structure.  Provide slip or cushion  
 joint to maintain lateral support and avoid axial loading. 
3. DO NOT BRIDGE building expansion and control joints. 
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PARTITION HEIGHTS:  To 4 inches above suspended ceilings, unless noted otherwise.  Where 
indicated, full height to roof construction above.  Install additional bracing for partitions extending above 
ceiling. 
1. WHERE FRAMING EXTENDS to UNDERSIDE of ROOF DECK:  Provide a slip or cushion joint to  
 maintain lateral support and avoid axial loading onto wall.  Provide space for minimum 1” roof deck  
 and joist/truss deflection.  Such as extended leg top track. 
2. WHERE FRAMING ABUTS TRUSS/JOIST:  Provide minimum 1” space to accommodate roof  
 deflection. 
 
INSTALLATION OF WALL AND PARTITION FRAMING 
PARTITIONS:  Provide straight, true, plumb planes to received gypsum board. 
1. BOTTOM TRACK:  Secure to building construction at ends, at opening jambs, and 24” o.c. 

maximum. 
 a. Fasteners:  Power 
2. TOP TRACK:  Secure to building construction. 
 a. Partitions to underside of suspended ceilings – exposed grid.  Secure track to the grid.   
  Fasteners – clip on studs. 
 b. Partitions to underside of suspended ceilings – concealed suspension.   Secure track 

through  
  ceiling material to metal ceiling framing, at each intersection. 
 c. Partitions to underside of acoustic tile ceilings – cover top with  
  minimum 12” polyethylene sheet to protect ceiling pad from paint, joint treatment work. 
 d. Partitions that extend above ceiling – but not to structure.  Brace with angled struts at  
  maximum 4’ o.c. to building structure.  No axial loads from roof structure. 
 e. Partitions to underside of roof deck:  Secure to deck on roof structure with extended leg  
  channel.  Hold studs minimum 1” short of bearing against web of top track to allow for  
  structural deflection. 
 f. Partitions that extend through joists/beams:  Provide minimum 1” cushion joint to allow for  
  structural deflection of beams and joists without imparting axial loading onto partition framing  
  or drywall. 
3. STUDS:  16" o.c. unless otherwise noted. Furnish studs in continuous lengths, without splices, 

except where approved otherwise. 
4. CORNERS:  Use three studs. 
5. OPENINGS shall be true rectangles.  Right angle corners. 
6. AT CONTROL JOINTS, interrupt the tracks with a 1/2 inch space and install a stud at each side, 

back-to-back, with a 1/2 inch space between the studs.  However, tracks at door openings shall be 
continuous. 

 
INSTALLATION OF WALL FURRING 
ERECT WALL FURRING for direct attachment to masonry or concrete substrate. 
NON-INSULATED WALLS:   
1, INSTALL FURRING vertically maximum 24 inches on center. 
2. NOT MORE THAN 4" from floor and ceiling. 
INSULATED WALLS 
1. INSTALL FURRING vertically maximum 24 inches on center. 
2. INSTALL RIGID INSULATION for continuous thermal resistance. 
3. INSTALL VAPOR BARRIER according to Manufacturer’s instructions. 
FURRING FOR FIRE RATING:  Install as required for fire resistance ratings indicated. 
 
INSTALLATION OF CEILING FRAMING  
GENERAL:  Attach anchors, hangers, main runners and cross runners according to industry and 
manufacturer’s standards.  Provide a true, flat system. 



EHRESMAN ASSOCIATES, INC. 09 260 - GYPSUM BOARD ASSEMBLIES 
GROSSE POINTE PUBLIC SCHOOL SYSTEM PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL PAGE 5 
RESTROOM REMODELING (PHASE 2) 
 
 
HANGERS: 
1. DO NOT ATTACH HANGERS to metal roof deck, ductwork, duct supports, piping, conduit, or to 

hangers for such items. 
2. PROVIDE ADDITIONAL HANGERS at light fixtures, diffusers, grilles and other points of extra 

loading. 
 
INSTALLATION OF GYPSUM BOARD  
GENERAL:  Apply the gypsum board according to ASTM 840; GA-216; and GA 600 to provide smooth, 
flat planes, or properly curved surfaces.  Gypsum board, with accessories and joint treatment as 
applicable, shall present the appearance of true planes, with edges and corners true to line and angle. 
FITTING:  Cut the board neatly at ends, edges and cutouts.  Dress the cut edges square.  Fit the boards 
loosely, with joints open or in moderate contact.  Do not force-fit.   
1. APPLICATION OF BOARD with adhesives, back-blocking of board ends, and lamination of boards  
 shall conform to manufacturer's recommendations.  Such work in rated and tested assemblies and  
 systems shall conform to  the approved system accepted by the regulating agencies. 
FASTENERS:  Use screws when fastening to furring or framing. 
INSTALL PER GA-216, ASTM C1002 and code requirements. 
SIZE AND TYPE per GA-216, ASTM C1002 and code requirements. 
SPACING:  Per GA-216, ASTM C1002 and code requirements. 
 
ACCESSORIES  
GENERAL:  Install control joints, casing beads, and other accessories to be installed before board 
installation, per the reference standards.  Install accessories plumb, level and true to line and plane. 
ACCESSORIES:  Install corner beads at all external corners.  Install casing beads where detailed and 
where the gypsum board terminates and is not covered by other finish, including ceiling edges where 
walls are not gypsum board.  Install accessories in as long lengths as practicable, and align joints in 
straight runs using splice plates or tie plates. 
1. INSTALL CONTROL JOINTS as indicated on the Drawings and otherwise per manufacturer's  
 recommendations. 
2. SET ACCESSORIES flush with the plane of the board where accessories are located at tapered  
 edges.  Otherwise, set the accessories tight to the board face, to minimize out-of-plane conditions. 
ACOUSTICAL SEALANT:  Where called for, at partition perimeters, seal the metal track or the edge of 
the board per approved design, using at least one bead per partition face.  Seal between casing beads 
and adjacent construction, such as at gypsum board ceilings and masonry walls.  Keep the sealant well 
back from the face of the board.  Seal around all penetrations such as electrical boxes. 
ACOUSTICAL INSULATION:  Where acoustical insulation is indicated, install the insulation between 
studs.   
1. PLACE the insulation behind electrical boxes, around cut openings, and tight to the framing to  
 provide a continuous barrier to sound. 
2. INSTALL RESILIENT CUPS where indicated at a maximum 24 inches on center. 
 
JOINT TREATMENT   
TAPE, FILL AND SAND exposed joints, edges, and corners to produce smooth surface ready to receive 
finishes. 
FEATHER COATS onto adjoining surfaces so that camber is maximum 1/32 inch. 
TAPING, FILLING, AND SANDING is not required at surfaces behind adhesive applied ceramic tile. 
SANDING not required at hidden areas above ceiling. 
 
ADJUSTMENT AND CLEANING 
REPAIR OR REPLACE gypsum board and joint treatment work containing cracks, breaks, blisters, pits, 
checks or other defects.  
 
END OF SECTION 
 
 





EHRESMAN ASSOCIATES, INC. 09 310 - CERAMIC TILE 
GROSSE POINTE PUBLIC SCHOOL SYSTEM PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL PAGE 1 
RESTROOM REMODELING (PHASE 2) 
 
 
PART ONE - GENERAL 
 
DESCRIPTION 
SECTION INCLUDES:  Perform all work required to complete the entire ceramic tile work, including but not 
limited to: 
1. WALL TILE:  Using thin set application. 
RELATED SECTIONS:   
1. GENERAL CONDITIONS and Division 1 
2. JOINT SEALANTS:  Section 07 900 
3. PLUMBING FIXTURES:  Division 15. 
4. GYPSUM BOARD ASSEMBLIES:   Section 09 260 
 
REFERENCES 
REFERENCE STANDARDS 
1.   ANSI A108.4 Ceramic Tile and Paver Tile Installed with water resistant organic adhesive. 
2.   ANSI A118.1 thru A118.4 Standard Specifications. 
3.   ANSI A108.1B Latex Portland Cement Adhesives for Installation of Ceramic Tile. 
4.   TCA A137.1 Handbook for Ceramic Tile. 
 
SUBMITTALS 
SAMPLES:  Submit set of current sample charts, for selection, if requested.   
PRODUCT DATA:  When requested, manufacturer's specification sheets, standard details, and installation 
instructions.  Include Certificate of Grade per Tile Council of America. 
 
QUALITY ASSURANCE 
INSTALLER QUALIFICATIONS:  Tile work shall be installed by an established firm employing skilled, 
experienced workmen under competent supervision. 
CONFORM TO:  ANSI/TCA 137.1 
CONFORM TO:  TCA Handbook for Ceramic Tile Installation 
1. SETTING METHOD:  W202, Dry set or Latex Portland Cement Mortar. 
 
PROJECT CONDITIONS 
ENVIRONMENTAL REQUIREMENTS:   
1. MAINTAIN 50 degree F during installation of mortar materials during installation and for 7 days after 

completion. 
2. VENT TEMPORARY HEATERS to exterior to avoid carbon dioxide damage to new tile work. 
3. DO NOT INSTALL ADHESIVES in an unventilated environment. 
4. MOISTURE VAPOR EMISSION through concrete floor should not exceed tile/adhesive  
 manufacturer’s recommendations, or 5 lbs water vapor per 1000 sf  per day, whichever is more  
 stringent.  If concrete is less than 45 days old, or conditions warrant it.  Provide calcium-chloride test  
 per ASTM F-1869. 
 
PART TWO - PRODUCTS 
 
MANUFACTURERS - TILE 
ACCEPTABLE MANUFACTURERS 
1. IMPRONTA, Product:  Marmo-D 
2. APPROVED SUBSTITUTE:  Under Section 01 640 
 
WALL TILE 
GLAZED WALL TILE:  ANSI/TCA A137.1 Flat tile 
1. MOISTURE ABSORPTION:  0.5 to 3.0 percent 
2. SIZE:  10" x22", unless otherwise noted in the Tile Schedule in this section. 
3. EDGE:  Square 
4. FACE:  Plain 
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5. COLORS:  Travertino Bianco 
6. PATTERN:  See Drawings 
7. GROUT JOINT:  1/16” 
TRIM UNITS:  Provide tile trim to match adjoining tile and to produce a finished smooth appearance. 
1. TOP BULLNOSE to match wall tile. 
2. SIZE:  3” x 10” 
3. OUTSIDE CORNERS:  Neatly miter bullnose tile as required for suitable outside corners. 
ACCENT TILE:  Pre-mounted accent band 
1. PATTERN:  ½” x 3” Stacked Mosaic 
2. COLOR:  EF06 Wind and Rain 
3. GROUT JOINT:  1/8” 
4. MANUFACTURER:  Crossville, product:  Ebb & Flow 
 
MORTAR MATERIALS 
MORTAR MATERIALS:  
1. DRYSET PORTLAND CEMENT MORTAR:  ANSI 118.1 
2. LATEX PORTLAND CEMENT MORTAR:  ANSI 118.4 
ACCEPTABLE MANUFACTURERS:  Subject to compliance with requirements 
1. TEC SPECIALITY PRODUCTS CO., Product – TA393 Super Flex. 
2. APPROVED SUBSTITUTE 
 
GROUT MATERIALS 
SINGLE COMPONENT GROUT:  ANSI A118.7 CTI-T72, fast setting, stain resistant, crack resistant high 
performance grout. 
1. USE:  In wall tile 
2. JOINT WIDTH:  As noted above. 
COLOR ADMIXTURE:  type to suit application. 
1. COLOR:  As selected by Architect 
ACCEPTABLE MANUFACTURERS:  
1. HB FULLER CONSTRUCTION PRODUCTS, Product:  TEC Power Grout 
2. APPROVED SUBSTITUTE  
 
MORTAR MIX AND GROUT MIX 
MIX MORTARS AND GROUTS to comply with manufacturers recommendations for accurate proportioning of 
all materials, mixing containers and time, etc, as needed produce mortars and grouts of uniform quality with 
optimum performance characteristics for the application indicated. 
 
ACCESSORIES 
METAL EDGE STRIPS:  Aluminum angle, 1/8” thick. 
METAL LATHE:  Diamond pattern, galvanized, heavy weight. 
1. USE:  To back up tile on exterior walls. 
SEALER:  Seal grout joints with sealer as recommended by grout manufacturer, suitable for this application. 
 
 
PART THREE - EXECUTION 
 
EXAMINATION 
VERIFY that surfaces are ready to receive work and that conditions are acceptable. 
1. THAT SUBSTRATES are firm, dry, clean, free from oil or waxy films and curing compounds.  That floor 

slopes to floor drains. 
2. THAT INSTALLATION of ground, anchors, accessories, recessed frames, electrical and mechanical 

units, etc. have been completed. 
BEGINNING OF INSTALLATION means installer accepts condition of existing substrate. 
 
PREPARATION 



EHRESMAN ASSOCIATES, INC. 09 310 - CERAMIC TILE 
GROSSE POINTE PUBLIC SCHOOL SYSTEM PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL PAGE 3 
RESTROOM REMODELING (PHASE 2) 
 
 
PROTECT surrounding work from damage or disfiguration. 
VACUUM CLEAN existing substrate and damp clean. 
SEAL SUBSTRATE SURFACE cracks with filler.  Level existing substrate surfaces to acceptable flatness 
tolerances. 
APPLY SEALER OR CONDITIONER to surfaces as recommended by adhesive manufacturer, except where 
a cleavage membrane is used. 
BLEND TILE for color variations.  Verify factory blend among different packages. 
 
INSTALLATION GENERAL 
INSTALL THE WORK in accordance with manufacturer's instructions and to TCA Handbook for Ceramic Tile 
Installation per the TCA methods indicated, or if not shown, as applicable to the installation conditions 
encountered. 
ADHESIVE:  Each tile to have minimum 95% coverage.  Back butter tile to full coverage per NTCA video, 
“Trowel and Error”. 
LAY TILE to pattern indicated on Drawings.  Do not interrupt tile pattern through openings. 
1. EXTEND tile work into recesses and under and behind equipment and fixtures to form a complete 

covering without interruptions. 
2. SLOPE floors to drain. 
PLACE thresholds and edge strips at exposed tile edges. 
CUT AND FIT TILE tight to penetrations through tile.  Form corners and bases neatly.  Align floor, base, and 

wall joints as feasible. 
1. GRIND OUT edges of tile abutting trim, finish, or built-in items to align joints. 
SOUND TILE after setting.  Replace hollow sounding units. 
 
JOINTS 
PLACE TILE JOINTS UNIFORM in width, subject to variance in tolerance allowed in tile size.  Make joints 
watertight, without voids, cracks, excess mortar, or excess grout. 
MIX grout material in accordance with manufacturer’s recommendations. 
APPLY grout to produce full, smooth grout joints of uniform width, free of voids and gaps. 
GROUT tile joints.  Before grouting entire area, do a test area to assure there will be no permanent staining or 
discoloration of the tile and to verify that the grout is easily removed from the surface. 
1. PRE-COAT exposed surfaces of tile with a grout release as recommended by the manufacturer, as this 

will facilitate the removal of the grout. 
CURE all setting and grouting materials in accordance with manufacturer’s recommendations. 
APPLY SEALANT to junction of tile and dissimilar materials and at junction of dissimilar planes. 
 
ACCESSORIES INSTALLATION 
STONE THRESHOLDS:  Set in same type of material as abutting field 
1. LATEX-PORTLAND CEMENT to be used where mortar bed would otherwise be exposed above 

adjacent non-tile floor finish. 
 
CLEANING 
CLEAN TILE SURFACES and polish. 
REPLACE any chipped, cracked or defective tiles. 
REMOVE grout release and clean surfaces so they are free of grout residue and foreign matter. 
 
PROTECTION 
PROTECT FINISHED INSTALLATION and adjacent materials during tile cleaning. 
DO NOT PERMIT TRAFFIC over finished floor surface. 
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SCHEDULE 
1. FIELD TILE 
 a. MANUFACTURER:  Impronta 
 b. LINE:    Marmo-D 
 c. SIZE:    12” x 28” 
 d. COLOR:   Travertino Bianco 
 e. PATTERN:   Stacked (horizontal) 
 f. FINISH:   Gloss 
 g. GROUT COLOR:  As Selected by Architect 
2. TRIM TILE 
 a. MANUFACTURER:  Impronta 
 b. LINE:    Marmo-D 
 c. SIZE:    3” x 10” 
 d. COLOR:   Travertino Bianco 
 e. EDGE:   Bullnose 
 f. FINISH:   Gloss 
 g. GROUT COLOR:  As Selected by Architect 
3. MOSAIC ACCENT TILE 
 a. MANUFACTURER:  Crossville 
 b. LINE:    Ebb & Flow 
 c. SIZE:    ½” x 3” stacked mosaic 
 d. COLOR:   EF06 Wind and Rain 
 e. PATTERN:   Stacked mosaic 
 f. FINISH:   Glass 
 g. GROUT COLOR:  A Selected by Architect 
 
 END OF SECTION    
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PART ONE - GENERAL 
 
DESCRIPTION 
WORK INCLUDED:  Perform all work required to complete the entire thin-set polyacrylate modified terrazzo 
work, including, but not limited to: 
1. FLOOR 
2. BASE 
3. JOINTS 
RELATED WORK:  Particularly review the following. 
1. GENERAL CONDITIONS, provisions of Division 1. 
2. REPAIR MORTAR OVERLAY:  Section 03 550. 
 
QUALITY ASSURANCE 
INSTALLER QUALIFICATIONS:  Terrazzo work shall be installed by an established firm employing skilled, 
experienced workmen under competent supervision. 
REFERENCE STANDARDS 
APPLICABLE current requirements of the following publications shall govern the work, and conformance to 
that is required unless higher standards are specified here.   
1. MATERIALS, SURFACE PREPARATION AND INSTALLATION:  Meet the ANSI and National 

Terrazzo Manufacturer's Association Standards, as applicable and as modified by the requirements of 
the manufacturers of the materials used.  Provide at the job site one copy of each applicable standard 
and set of instructions. 

MANUFACTURERS’ QUALIFICATIONS:  Obtain thin-set Epoxy Terrazzo flooring system materials from a 
single manufacturer with a minimum of seven (7) years verifiable experience providing materials of the type 
specified in this section. 
 
SUBMITTALS 
SHOP DRAWINGS:  Include layout of divider strips, expansion strips. 
SAMPLES:  Three 6"x6" samples for each color and type, divider strip, base bead. 
MAINTENANCE MATERIALS:  At substantial completion, furnish manufacturer's maintenance and cleaning 
instructions. 
 
JOB CONDITIONS 
EXISTING CONDITIONS:  Inspect the substrates and other preceding work for conditions which may prevent 
a proper installation.  Installation of the work of this Section constitutes acceptance of such preceding work.  
Concrete subfloor to be finely textured surface level to 1/8" in 10'. 
1. NO CURING COMPOUNDS or other additives which could preclude bonding should be present. 
2. SLAB ON GRADE:  Verify presence of moisture retarder membrane. 
3. MOISTURE VAPOR TRANSMISSION on the substrate shall not exceed the manufacturer’s 

requirments. 
ENVIRONMENTAL REQUIREMENTS:   
1. TEMPERATURE of atmosphere and substrate:  Minimum 50°F or above.  If below 60°F, it must be  
 stable or rising. 
2. PROVIDE VENTILATION:  as required.  Observe safety requirements for any material that contains 

harmful odors or flammable solvents. 
 
GUARANTEE 
ONE YEAR:  In accordance with Conditions of the Contract, to include loss of bond and wear through to the 
existing substrate from normal use. 
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PART TWO – PRODUCTS 
 
MANUFACTURERS 
ACCEPTABLE MANUFACTURERS 
1. HB FULLER, Product “Tuff-Lite”.  Tel:  248-478-2711 
2. GENERAL POLYMERS, Division Sherwin-Williams, Product “Thin-set Terrazzo”,  
 www.generalpolymers. com 
3. CROSSFIELD – DEX-O-TEX, Product “Epoxy Terrazzo”. 
4. TERROXY:  Product – Thinset Terrazzo.  Tel:  313-273-1556 
GENERAL:  Poured in place floor consisting of an approved terrazzo aggregate in a two-components 
thermosetting epoxy resinous material.  Poured, cured, ground and polished. 
 
TERRAZZO MATERIALS 
PRIMER:  Clear, two-component, 100% nonvolatile epoxy resin type. 
1. TUFF-LITE Product BC-226, or manufacturer’s standard. 
MATRIX:  Two component 100% non-volatile thermosetting epoxy resin type; 
1. COVE BASE MATRIX:  Add Cab-O-Sil or equal to epoxy matrix. 
AGGREGATES:  shall be crushed marble, size to conform to NTMA Standards. 
1. SIZE:  #2 and smaller, match existing. 
2. SPECIFIC GRAVITY:  Not less than 2.5. 
3. HARDNESS:  Not less than 4 on MOH scale. 
4. COLOR:   
 a. Field Color:  Speciman S-04-01 (Match Phase1) 
 b. Accent Color:  Speciman D-04-41 (Match Phase 1) 
MATRIX PIGMENT:  Manufactured from pure natural or synthetic materials.  Limeproof and nonfading.  Mix 
with cement by weight to provide the required matrix color.  Color as selected by Architect. 
WATER:  Potable 
GROUT:  2 component epoxy resin to match matrix. 
CRACK BRIDGING MEMBRANE:  Membrane and fiberglass scrim as recommended by manufacturer. 
 
ACCESSORIES 
DIVIDER AND EDGE STRIPS:  Brass, heavy duty gauge, 1/8" thick, heavy top type, "T" member.  "T"-Strip 
by Manhattan American Terrazzo Strip Co., or equal to Rodell Floor Strip Co. or approved equal.  Depth shall 
be as required to suit conditions. 
EXPANSION STRIPS:  Brass with neoprene filler, as manufactured by Manhattan American Co. or Rodell 
Co. or approved equal. 
BASE BEAD:  One piece flush type by Manhattan, Rodell, or approved equal. 
ANCHORING DEVICE:  Provide for secure anchoring system to structural slab below. 
TERRAZZO CLEANER:  Biodegradable and phosphate free 
1. PH:  Between 7 and 10. 
SEALER:  Shall be a penetrating, non-discoloring, treatment producing a slip resistant surface, H.B. Fuller 
"Hi-Traffic Seal," Hillyard's "White Onex-Seal" or other as approved by the Architect and terrazzo 
manufacturer. 
1. PH:  Between 7 and 10. 
2. FLASH POINT:  ASTM D56, 80F minimum. 
3. SLIP RESISTANT:  As listed by U.L. 
 
MIXING 
EMULSION:  Combine water, emulsified Epoxy and Hardener components.  Mix until emulsion is thoroughly 
homogenous and a single color.  Allow to induct for 20-30 minutes before using. 
TERRAZZO TOPPING:  Charge and mix marble chips, Portland cement, and color pigment.  Thoroughly mix 
ingredients and add water and emulsion to predampened fillers and mix to uniform consistency. 
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PART THREE - EXECUTION 
 
GENERAL 
THICKNESS:  Minimum 3/8" thick. 
CONFORM to manufacturer’s installation recommendations. 
 
EXAMINATION 
CONCRETE FLOOR SLAB:  Minimum 28 days cure time, level to within 1/8” 10 feet, with steel trowel finished 
surface.  No curing agents which could prevent bond.  Test for bond acceptability.  Calcium Chloride test per 
ASTM F1869. 
1. RECEIVE MANUFACTURER’S approval of substrate and moisture vapor emission  
 test result. 
PREPARE SUBSTRATE either chemically or mechanically to receive epoxy membrane. 
 
PREPARATION 
SUBSTRATE:  Shall be thoroughly cleaned, free of oil, grease, plaster or other foreign matter which would be 
detrimental to bond. 
PREPARE SUBSTRATE chemically, mechanically, to receive epoxy. 
1. LEVEL FLOOR as needed, grind high points, fill cracks, etc. 
DO NOT PROCEED unless conditions are satisfactory. 
 
INSTALLATION 
APPLY CRACK BRIDGING MEMBRANE across entire existing floor as recommended by manufacturer. 
APPLY PRIMER COATS by trowel brush or brush. 
DIVIDER STRIPS:  Shall be set level, straight, true, at proper height, with tight fitting joints at ends and 
intersections. 
1. LOCATE and space divider strips as indicated on the drawings, and directly above control joints in 

substrate.  Final layout to be per shop drawing.  Anchor securely. 
 
MIXING AND PLACE TERRAZZO 
PRE-BLEND AGGREGATE IN PROPER ratios to achieve specified pattern. 
MIX Epoxy Terrazzo matrix and add pre-blended aggregate in accordance with manufacturer’s 
recommendations. 
PLACE TERRAZZO MIXTURE and trowel to a dense flat surface to the top of divider strips. 
 
FINISHING 
ROUGH GRINDING 
1. GRIND with 24 or finer grit stones or with comparable diamond plates. 
2. FOLLOW INITIAL GRIND with 80 or finer grit stones or with comparable diamond plates. 
GROUTING 
1. CLEAN FLOOR with clean water and rinse. 
2. REMOVE EXCESS RINSE WATER, dry and apply the appropriate grout, to fill voids. 
3. ALLOW GROUT TO CURE before grinding. 
FINE GRINDING 
1. GRIND WITH 80 OR FINER grit stones until all grout is removed from surface. 
2. UPON COMPLETION, epoxy terrazzo shall show a minimum of 70% decorative aggregate. 
 
CLEANING, SEALING, ADJUSTMENT 
WASH all surfaces with a neutral cleaner. 
RINSE with clean water and allow surface to dry. 
APPLY SEALER in accordance with sealer manufacturer’s directions. 
1. FOUR COATS 
ADJUSTMENT:  All surfaces shall be free of grinder or tool marks, ridges, pits, and other similar 
imperfections, after sealing and finishing.  Any such defects shall be refinished to a condition acceptable to the 
Architect. 
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PROTECTION 
ADJACENT MATERIALS shall be protected while these operations are taking place.  Repair any damage 
caused by the terrazzo work. 
PROTECT finished terrazzo work by a temporary suitable covering. 
 
SCHEDULE 
     BASE    FLOOR 
1. BOYS    Integral cove   2  
2. GIRLS   Integral cove   1 
  
 
 
 
END OF SECTION  
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PART ONE - GENERAL 
 
DESCRIPTION 
SECTION INCLUDES:  Perform all work required to complete the acoustical ceiling installation, including but 
not limited to: 
1. ACOUSTICAL TILE PANELS 
2. EXPOSED GRID SYSTEM, interior  
3. HANGERS, ANCHORAGE, Perimeter trim  
4. ACCESSORIES 
RELATED SECTIONS: 
1. GYPSUM BOARD ASSEMBLIES:  Section 09 260. 
2. GRILLES AND DIFFUSERS:  Division 15. 
3. ELECTRICAL FIXTURES:  Division 16. 
 
SUBMITTALS 
SAMPLES:  Submit samples of each type of acoustical ceiling unit, and each suspension member. 
PRODUCT DATA:  Submit data establishing conformance to the standards and other requirements of this 
specification.  Submit manufacturers' specifications, instructions, and installation requirements.  When 
requested by Architect. 
 
QUALITY ASSURANCE 
INSTALLER QUALIFICATIONS:  The acoustical ceiling work shall be performed by an established firm 
employing skilled, experienced workers under competent supervision. 
REFERENCE STANDARDS:  Conform to the manufacturer's printed recommendations in order to satisfy 
manufacturer's warranty requirements. 
1. ASTM C635, Metal Suspension Systems for Acoustical Tile and Lay-In Panel Ceilings.  
2. ASTM C636, Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels. 
3.   Acoustical and Insulation Materials Association "Installation Recommendations" Bulletin "Performance 

Data Acoustical Materials." 
 
DELIVERY, STORAGE, HANDLING 
DELIVER products in manufacturer's original unbroken, marked cartons. 
STORE products in a clean dry location; protect from damage and exposure to moisture.  Temperature of at 
least 65 degrees F. for not less than 24 hours before placing. 
 
PROJECT CONDITIONS 
EXISTING CONDITIONS:  inspect the existing conditions for improper conditions which may prevent a proper 
installation.  Installation of the work of this Section constitutes acceptance of such work. 
COORDINATION:  Coordinate the acoustical ceiling work with related work, such as gypsum board substrate, 
mechanical fixtures and electrical fixtures.   
MAINTAIN UNIFORM TEMPERATURE of minimum 60o and maximum humidity of 40 percent prior, during 
and after acoustical unit installation. 
INSTALL ACOUSTICAL UNITS after interior wet work is dry. 
PROVIDE FIRE RATED SYSTEM where required by code. 
 
GUARANTEE 
ONE (1) YEAR written warranty, by the manufacturer agreeing to replace or repair components that fail within 
the warranty period. 
1. ACOUSTICAL TILES:  10 years covering sagging and warping. 
2. GRID SYSTEM:  10 years covering rusting and manufacturer’s defects. 
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PART TWO - PRODUCTS 
 
METAL SUSPENSION SYSTEMS 
HANGER AND ANCHOR MATERIALS:  ASTM A641; hanger wire shall be minimum 12 ga. mild steel, 
galvanized.  Size at 3 times hanger design load. 
EXPOSED GRID SUSPENSION SYSTEM:  Prefinished cold-rolled, minimum 25 ga. steel.  ASTM E635, Size 
for 5 times design load. 
1. WIDTH:  9/16" exposed face. 
2. FINISH:  Prefinished.  Match color of acoustical unit. 
3. STRUCTURAL CLASSIFICATION:  Heavy Duty. 
4. MAIN TEE RUNNERS:  Cold-formed bulb-tee sections, double-web type,  fabricated from zinc coated 

steel sheets at least 25 ga.   
5. CROSS TEE RUNNERS:  Cross tee runners shall match the main runners. 
6. EDGE MOLDINGS: Cold-formed angle sections with hemmed legs, fabricated from at least 25 ga. 

zinc-coated steel sheet.  7/8” minimum. 
7. SYSTEM ACCESSORIES:  Provide main runner connections, hold down clips, and other accessories 

required to complete the installation. 
MANUFACTURER: 
1. ARMSTRONG WORLD INDUSTRIES 
2. CHICAGO METALLIC  
3. USG 
4. APPROVED SUBSTITUTE 
 
ACOUSTIC PANELS 
LAY-IN PANELS:  Wet formed mineral fibre. Fed. Spec. SS-S-118A; Class A, Class 25 Flame Spread Rating 
per ASTM E84. 
1.   ACCEPTABLE MANUFACTURERS:  Subject to compliance with requirements and selected pattern. 
 a. Certainteed, Product:  Cashmere Customline #CDSN-812 
 b. Armstrong World Industries, Product:  Cirrus Profiles #590. 
2. SURFACE TEXTURE:  Fine 
3. COMPOSITION:  Mineral Fiber 
4. COLOR:  White 
5. SIZE:  24” x 24” x ¾” 
6. EDGE PROFILE:  Beveled Tegular for interface with compatible grid, narrow reveal. 
7. NOISE REDUCTION (NRC):  0.60, per ASTM C423. 
8. CEILING ATTENTION CLASS (CAC): 35, per ASTM C1414. 
9. EMISSIONS:  Less than 13.5 ppb of formaldehyde. 
10. FLAME SPREAD:  Class A (UL), per ASTM E1264. 
11. LIGHT REFLECTANCE (LR):  0.83 per ASTM E1477; white panel. 
12. MOLD/MILDEW INHIBITOR:  Treat front and back of product to retard the growth of mold and mildew  
 per ASTM D3273. 
 
PART THREE - EXECUTION 
 
PREPARATION 
COORDINATION:  Furnish layouts for inserts, clips, or other supports required to be installed by other trades 
for support of acoustical ceilings. 
1. FURNISH CONCRETE INSERTS and similar devices to other trades for installation well in advance of 

time needed for coordination of other work. 
MEASURE EACH CEILING AREA and establish layout of acoustical units to balance border widths at 
opposite edges of each ceiling.  Avoid use of less-than-half width units at borders, and comply with reflected 
ceiling plans wherever possible. 
1. COORDINATE with location of mechanical grilles, ducts, sprinklers, light fixtures, etc. 
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INSTALLATION 
GENERAL:  Install materials in accordance with manufacturer's printed instructions, and ASTM C636 and to 
comply with governing regulations, fire-resistance rating requirements as indicated, and CISCA standards 
applicable to work. 
ARRANGE ACOUSTICAL UNITS and orient directionally-patterned units (if any) in manner shown by 
reflected ceiling plans. 
1. INSTALL TILE with pattern running in one direction. 
2. COORDINATE PANEL LOCATIONS with electrical fixtures, mechanical diffusers and grilles etc., and 

fire sprinkler locations, etc. 
 
SUSPENSION SYSTEMS INSTALLATION 
GENERAL:  To comply with ASTM C 636, with hangers supported only from building structural members.  
Locate hangers not less than 6" from each end and spaced 4'-0" along each carrying channel or direct-hung 
runner, unless otherwise indicated, leveling to tolerance of 1/8" in 12'-0". 
1. SECURE WIRE HANGERS by looping and wire-tying, either directly to structures or to inserts, eye-

screws, or other devices which are secure and appropriate for substrate, and which will not deteriorate 
or fail with age or elevated temperatures. 

2. INSTALL HANGERS PLUMB and free from contact with insulation or other objects within ceiling 
plenum which are not part of supporting structural or ceiling suspension system.  Splay hangers only 
where required to miss obstructions and offset resulting horizontal force by bracing, countersplaying or 
other equally effective means. 

3. AT LIGHT FIXTURES:  Provide additional hangers as required or to meet electrical code. 
INSTALL EDGE MOLDINGS of type indicated at perimeter of acoustical ceiling area and at locations where 
necessary to conceal edges of acoustical units. 
1. SEALANT BED where called for on drawings.  Apply continuous ribbon of acoustical sealant, 

concealed on back of vertical leg before installing moldings. 
2. SCREW ATTACH MOLDINGS to substrate at intervals not over 16" o.c. and not more than 3" from 

ends, leveling with ceiling suspension system to tolerance of 1/8" in 12'-0".  Miter corners accurately 
and connect securely. 

 
ACOUSTICAL PANELS INSTALLATION 
INSTALL ACOUSTICAL PANELS in coordination with suspension system, with edges concealed by support 
of suspension members.  Scribe and cut panels to fit accurately at borders and at penetrations. 
1. INSTALL HOLD-DOWN CLIPS in areas indicated, and in areas where required by governing 

regulations or for fire-resistance ratings; space as recommended by panel manufacturer, unless 
otherwise indicated or required. 

2. CUT AND REVEAL or rabbet edges of ceiling panels at border areas and vertical surfaces. 
 
CLEANING 
CLEAN EXPOSED SURFACES of acoustical ceilings, including trim, edge moldings, and suspension 
members; comply with manufacturer's instructions for cleaning and touch-up of minor finish damage.  
Remove and replace work which cannot be successfully cleaned and repaired to permanently eliminate 
evidence of damage. 
1. REMOVE all boxes, debris, etc. 
 
EXTRA STOCK 
DELIVER STOCK OF MAINTENANCE MATERIALS to Owner.  Furnish maintenance materials from same 
manufactured lot as materials installed and enclosed in protective packaging with appropriate identifying 
labels. 
1. ACOUSTIC CEILING TILE PADS:  One (1) box of each type ceiling pad. 
 
 
 
END OF SECTION 
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PART ONE - GENERAL 
 
DESCRIPTION 
SECTION INCLUDES:  Perform all work required to complete the entire painting work, including but not 
limited to: 
1.  SURFACE PREPARATION for area to receive paints and coatings. 
2.  INTERIOR PAINT and coatings systems including:  Paint, stains, transparent coating and opaque  
  finishes. 
RELATED SECTIONS 
1.      GENERAL CONDITIONS and Division 1 
 
REFERENCES 
COMPLY with the following standards. 
1. ASTM D16 – Terminology for Paint, Relate Coatings, Material and Applications. 
2. EPA Method 24 
3. PDCA (Painting and Decorating Contractors of America) – Industry Standards 
4. SSPC (Society for Protective Coatings) – Standards 
 
DEFINITIONS 
CONFORM TO ASTM D16 for interpretation of terms used in this Section. 
 
SUBMITTALS 
PRODUCT DATA:  Manufacturer’s data sheets on each paint and coating products. 
SELECTION SAMPLES:  Complete set of color chips that represent the full range of manufacturer’s color 
samples available. 
VERIFICATION SAMPLES:  For each finish product specified, submit samples that represent actual 
product, color, and sheen. 
 
QUALITY ASSURANCE 
MANUFACTURER:  Primer and paint from same manufacturer.  Company specializing in manufacturing 
the Products specified in this section with minimum three (3) years experience. 
APPLICATOR:  Company specializing in performing the work of this section with minimum five (5) years 
experience. 
COORDINATION OF WORK:  Review other sections in which primers are provided to ensure 
compatibility of the total system for various substrates.  On request, furnish information on characteristics 
on finish materials to ensure use of compatible primers. 
1. NOTIFY THE ARCHITECT of problems anticipated using the materials specified. 
REGULATORY REQUIREMENTS 
1. CONFORM TO applicable code for flame and smoke rating requirements for finishes.  
2. VOC CONTAINING MATERIAL:  Conform to applicable requirements. 
 
DELIVERY, STORAGE, AND HANDLING 
DELIVER PRODUCTS to site in sealed and labeled containers; inspect to verify acceptability. 
1. CONTAINER LABEL to include manufacturer’s name, type of paint, brand name, lot number, 

brand code, coverage, surface preparation, drying time, clean up requirements, color 
designation, and instructions for mixing and reducing. 

STORE PAINT MATERIALS at minimum ambient temperature of 45 degrees F (7 degrees C) and a 
maximum of 90 degrees F, (32 degrees C),   in ventilated area, and as required by manufacturer’s 
instructions. 
KEEP STORAGE AREA NEAT AND ORDERLY.  Remove oily rags and waste daily.  Take necessary 
measures to ensure that works and work areas are protected from fire and health hazards resulting from 
handling, mixing, and application. 
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PROJECT CONDITIONS 
DO NOT APPLY materials when surface and ambient temperatures are outside the temperature ranges 
required by the paint product manufacturer. 
DO NOT APPLY EXTERIOR coatings during rain or snow, or when relative humidity is outside the 
humidity ranges required by the paint product manufacturer. 
MINIMUM APPLICATION TEMPERATURES for Latex Paints:  45 degrees F for interiors; 50 degrees F 
for exterior; unless required otherwise by manufacturer’s instructions. 
MINIMUM APPLICATION TEMPERATURE for Varnish and Special Finishes:  65 degrees F for interior or 
exterior, unless required otherwise by manufacturer’s instructions. 
PROVIDE LIGHTING level of 40 ft candles measured mid-height at substrate surface. 
 
EXTRA MATERIALS 
PROVIDE:  One (1) gallon of each color, type, and surface texture to Owner. 
LABEL EACH CONTAINER with color, type, texture, room locations, and in addition to the manufacturer’s 
label. 
 
PART TWO – PRODUCTS 
 
MANUFACTURERS 
ACCEPTABLE MANUFACTURERS:  Subject to compliance with requirements.  Provide products by the 
following: 
1. THE SHERWIN-WILLIAMS COMPANY; www.sherwin-williams.com 
2. BENJAMIN MOORE & CO; www.benjaminmoore.com 
3. PPG PITTSBURG PAINTS; www.ppgpittsburghpaints.com 
4. APPROVED SUBSTITUTE 
PROVIDE ALL PAINT and coating products used in any individual system from the same manufacturer; 
no exceptions. 
 
MATERIALS 
INTERIOR DRYWALL:  Walls, ceilings, gypsum board, etc.  Location as indicated on finish schedule. 
1. FINISH: Eggshell 
2. LOW Odor – Low VOC 
3. SYSTEM 
 a. 1st Coat:  Interior Latex Primer 
 b. 2nd Coat:  Interior Latex 
 c. 3rd Coat:  Interior Latex 
PAINTS and COATINGS:  Unless otherwise indicated, provide factory-mixed coatings.  When required, 
mix coatings to correct consistency in accordance with manufacturer’s instructions before application.  Do 
not reduce, thin, or dilute coatings or add material to coatings unless such procedure is specifically 
described in manufacturer’s product instructions. 
ACCESSORY MATERIALS:  Linseed oil, shellac, turpentine, paint thinners and other materials not 
specifically indicate but required to achieve the finishes specified, of commercial quality. 
APPLICATION ACCESSORIES:  Provide all primers, sealers, cleaning agents, cleaning cloths, sanding 
materials, and clean-up materials required, per manufacturer’s specifications. 
PRIMERS:  Where the manufacturer offers options on primers for a particular substrate, use primer 
categorized as “best” by the manufacturer. 
PATCHING MATERIALS:  Latex filler. 
FASTENER HEAD COVER MATERIALS:  Latex filler 
PASTE WOOD FILLER:  Solvent-based, air-drying, paste-type wood filler for use on open-grain wood on 
interior wood surfaces. 
SUPPLY MATERIAL in quantity required to complete entire project’s work from a single production run. 
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PART THREE – EXECUTION 
 
EXAMINATION 
VERIFY THAT surfaces substrate conditions are ready to receive work as instructed by the product 
manufacturer. 
EXAMINE SURFACES SCHEDULED to be finished prior to commencement of work.  Report any 
conditions that may potentially affect proper application. 
TEST SHOP APPLIED PRIMER for compatibility with subsequent cover materials. 
MEASURE MOISTURE CONTENT of surfaces using an electronic moisture meter.  Do not apply finishes 
unless moisture content of surfaces are below the industry standards. 
 
PREPARATION 
PROTECT WALLS, FLOORS and other finish work. 
REMOVE OR MASK ELECTRICAL PLATES, hardware, light fixture trim, escutcheons, and fittings prior 
to preparing surfaces or finishing. 
1. DO NOT REMOVE or paint over UL plates 
ENSURE SURFACE IS dry and in sound condition. Remove oil, dust, dirt, loose rust, peeling paint or 
other contamination to ensure good adhesion. 
REMOVE MILDEW before painting by washing with a solution of 1 part liquid household bleach and 3 
parts of warm water. Apply the solution and scrub the mildewed area. Allow the solution to remain on the 
surface for 10 minutes. Rinse thoroughly with clean water and allow the surface to dry 48 hours before 
painting. Wear protective glasses or goggles, waterproof gloves, and protective clothing. Quickly wash off 
any of the mixture that comes in contact with your skin. Do not add detergents or ammonia to the 
bleach/water solution. 
DRYWALL-INTERIOR:  Must be clean and dry. All nail heads must be set and spackled. Joints must be 
taped and covered with a joint compound. Spackled nail heads and tape joints must be sanded smooth 
and all dust removed prior to painting. 
PLASTER: Must be allowed to dry thoroughly for at least 30 days before painting, unless the products are 
designed to be used in high pH environments. Room must be ventilated while drying; in cold, damp 
weather, rooms must be heated. Damaged areas must be repaired with an appropriate patching material. 
Bare plaster must be cured and hard. Textured, soft, porous, or powdery plaster should be treated with a 
solution of 1 pint household vinegar to 1 gallon of water. Repeat until the surface is hard, rinse with clear 
water and allow to dry. 
STEEL:  STRUCTURAL, PLATE, ETC: Should be cleaned by one or more of the surface preparations 
described below. These methods are used throughout the world for describing methods for cleaning 
structural steel. Visual standards are available through the Society of Protective Coatings.  A brief 
description of these standards together with numbers by which they can be specified follow. 
SOLVENT CLEANING, SSPC-SP1:  Solvent cleaning is a method for removing all visible oil, grease, soil, 
drawing and cutting compounds, and other soluble contaminants. Solvent cleaning does not remove rust 
or mill scale. Change rags and cleaning solution frequently so that deposits of oil and grease are not 
spread over additional areas in the cleaning process. Be sure to allow adequate ventilation. 
HAND TOOL CLEANING, SSPC-SP2:  Hand Tool Cleaning removes all loose mill scale, loose rust, and 
other detrimental foreign matter. It is not intended that adherent mill scale, rust, and paint be removed by 
this process. Before hand tool cleaning, remove visible oil, grease, soluble welding residues, and salts by 
the methods outlined in SSPC-SP1. 
POWER TOOL CLEANING, SSPC-SP3:  Power Tool Cleaning removes all loose mill scale, loose rust, 
and other detrimental foreign matter. It is not intended that adherent mill scale, rust, and paint be 
removed by this process. Before power tool cleaning, remove visible oil, grease, soluble welding 
residues, and salts by the methods outlined in SSPC-SP1. 
WHITE METAL BLAST CLEANING, SSPC-SP5 or NACE 1:  A White Metal Blast Cleaned surface, when 
viewed without magnification, shall be free of all visible oil, grease, dirt, dust, mill scale, rust, paint, 
oxides, corrosion products, and other foreign matter. Before blast cleaning, visible deposits of oil or 
grease shall be removed by any of the methods specified in SSPC-SP1 or other agreed upon methods. 
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COMMERCIAL BLAST CLEANING, SSPC-SP6 or NACE 3:  A Commercial Blast Cleaned surface, when 
viewed without magnification, shall be free of all visible oil, grease, dirt, dust, mill scale, rust, paint, 
oxides, corrosion products, and other foreign matter, except for staining. Staining shall be limited to no 
more than 33 percent of each square inch of surface area and may consist of light shadows, slight 
streaks, or minor discoloration caused by stains of rust, stains of mill scale, or stains of previously applied 
paint. Before blast cleaning, visible deposits of oil or grease shall be removed by any of the methods 
specified in SSPC-SP1 or other agreed upon methods. 
BRUSH-OFF BLAST CLEANING, SSPC-SP7 or NACE 4:  A Brush-Off Blast Cleaned surface, when 
viewed without magnification, shall be free of all visible oil, grease, dirt, dust, loose mill scale, loose rust, 
and loose paint. Tightly adherent mill scale, rust, and paint may remain on the surface. Before blast 
cleaning, visible deposits of oil or grease shall be removed by any of the methods specified in SSPC-SP 
1 or other agreed upon methods. 
POWER TOOL CLEANING TO BARE METAL, SSPC-SP11:  Metallic surfaces that are prepared 
according to this specification, when viewed without magnification, shall be free of all visible oil, grease, 
dirt, dust, mill scale, rust, paint, oxide corrosion products, and other foreign matter. Slight residues of rust 
and paint may be left in the lower portions of pits if the original surface is pitted. Prior to power tool 
surface preparation, remove visible deposits of oil or grease by any of the methods specified in SSPC-
SP1, Solvent Cleaning, or other agreed upon methods. 
NEAR-WHITE BLAST CLEANING, SSPC-SP10 or NACE 2:  A Near White Blast Cleaned surface, when 
viewed without magnification, shall be free of all visible oil, grease, dirt, dust, mill scale, rust, paint, 
oxides, corrosion products, and other foreign matter, except for staining. Staining shall be limited to no 
more than 5 percent of each square inch of surface area and may consist of light shadows, slight streaks, 
or minor discoloration caused by stains of rust, stains of mill scale, or stains of previously applied paint. 
Before blast cleaning, visible deposits of oil or grease shall be removed by any of the methods specified 
in SSPC-SP1 or other agreed upon methods. 
HIGH-AND ULTRA-HIGH PRESSURE WATER JETTING FOR STEEL and OTHER HARD MATERIALS,  
SSPC-SP12 or NACE 5: This standard provides requirements for the use of high- and ultra-high pressure 
water jetting to achieve various degrees of surface cleanliness. This standard is limited in scope to the 
use of water only without the addition of solid particles in the stream. 
WATER BLASTING, NACE STANDARD RP-01-72:  Removal of oil grease dirt, loose rust, loose mill 
scale, and loose paint by water at pressures of 2,000 to 2,500 psi at a flow of 4 to 14 gallons per minute. 
VINYL SIDING, ARCHITECTURAL PLASTICS, AND FIBERGLASS:  Clean thoroughly by scrubbing with 
a warm, soapy water solution. Rinse thoroughly. Do not paint vinyl siding with any color darker than the 
original color unless the product and colors are designed for such use. Painting with darker colors may 
cause siding to warp. 
WOOD:  Must be clean and dry. Prime and paint as soon as possible. Knots and pitch streaks must be 
scraped, sanded, and spot primed before a full priming coat is applied. Patch all nail holes and 
imperfections with a wood filler or putty and sand smooth.  
WARNING:  Removal of old paint by sanding, scraping or other means may generate dust or fumes that 
contain lead. Exposure to lead dust or fumes may cause brain damage or other adverse health effects, 
especially in children or pregnant women. Controlling exposure to lead or other hazardous substances 
requires the use of proper protective equipment, such as a properly fitted respirator (NIOSH approved) 
and proper containment and cleanup. For more information, call the National Lead Information Center at 
1-800-424-LEAD (in US) or contact your local health authority. 
 
APPLICATION 
APPLY ALL COATINGS and materials with manufacturer specifications in mind. Mix and thin coatings  
according to manufacture recommendation. 
DO NOT APPLY  to wet or damp surfaces. 
1. WAIT at least 30 days before applying to new concrete or masonry. Or follow manufacturer’s   
 procedures to apply appropriate coatings prior to 30 days. 
2. TEST NEW CONCRETE for moisture content. 
3. WAIT until wood is fully dry after rain, fog or dew. 
APPLY COATINGS using methods recommended by manufacturer. 
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UNIFORMLY APPLY coatings without runs, drips, or sags, without brush marks, and with consistent 
sheen. 
APPLY COATINGS at spreading rate required to achieve the manufacturers recommended dry film 
thickness.  
APPLY AS MANY COATS as many coats as necessary for complete hide, and uniform appearance, 
regardless of number of coats specified. 
INSPECTION:  The coated surface must be inspected and approved by the Architect or Engineer just 
prior to each coat.  
 
FINISHING MECHANICAL AND ELECTRICAL EQUIPMENT 
REFER TO DIVISION 15 AND DIVISION 16 for Schedule of color coding and identification banding of 
equipment, duct work, piping, and conduit. 
PAINT SHOP PRIMED EQUIPMENT 
REMOVE UNFINISHED LOUVERS, grilles, covers, and access panels on mechanical and electrical 
components and paint separately. 
PRIME AND PAINT INSULATED AND EXPOSED PIPES, conduit, boxes, insulated and exposed ducts, 
hangers, brackets, collars and supports, and except where items are prefinished.  
PAINT INTERIOR SURFACES OF AIR DUCTS, and convector and baseboard heating cabinets that are 
visible through grilles and louvers with one coat of flat black paint, to visible surfaces.  Paint dampers 
exposed behind louvers, grilles, and convector and baseboard cabinets to match face panels. 
PAINT EXPOSED CONDUIT and electrical equipment occurring in finished areas. 
PAINT BOTH SIDES AND EDGES OF PLYWOOD BACKBOARDS for electrical and telephone 
equipment before installing equipment. 
COLOR CODE EQUIPMENT, piping, conduit, and exposed duct work in accordance with requirements 
indicated.  Color schedule.  Color band and identify with flow arrows names and numbering. 
REINSTALL ELECTRICAL COVER PLATES, hardware, light fixture trim, escutcheons, and fittings 
removed prior to finishing. 
 
FIELD QUALITY CONTROL 
FIELD INSPECTION AND TESTING may be performed under provisions of Section 01 400. 
TEST QUESTIONABLE coated areas in accordance with manufacturer’s standards. 
 
CLEANING 
COLLECT WASTE MATERIAL which may constitute a fire hazard, place in closed metal containers and 
remove daily from site. 
CLEAN GLASS and paint splattered surfaces.  Don’t damage adjacent finished surfaces. 
 
PROTECTION 
PROTECT finished coatings from damage until completion of project. 
TOUCH-UP damaged coatings after substantial completion, following manufacturer’s recommendation for 
touch up or repair of damaged coatings.  Repair any defects that will hinder the performance of the 
coatings. 
 
SCHEDULE 
INTERIOR DRYWALL:  SW 7065 “Argos” (Sherwin Williams) 
 
 
END OF SECTION 
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PART ONE - GENERAL 
 
DESCRIPTION 
WORK INCLUDED:  Perform all work required to furnish and install the entire plastic toilet partition including, 
but not limited to: 
1.   TOILET PARTITIONS, standard and barrier free.  
2.   TOILET PARTITION DOORS, with door hardware. 
3. URINAL SCREEN 
4. HARDWARE, accessories. 
RELATED WORK:  Particularly review 
1. TOILET ROOM ACCESSORIES:  Section 10 800 
 
SUBMITTALS 
SHOP DRAWINGS:  Size, location, anchorage, finish, and hardware. 
SAMPLES:  Color, finish. 
 
WARRANTY 
WARRANTY is 25 years against breakage, corrosion, and delamination. 
 
PART TWO - PRODUCTS 
 
MATERIALS AND FABRICATION 
GENERAL:  Floor mounted, overhead braced compartments. 
ACCEPTABLE MANUFACTURERS:  Subject to compliance with specifications. 
1. SCRANTON PRODUCTS  
2. WEIS ROBART 
3. BRADLEY CORP. 
4. AMPCO PRODUCTS, LLC. 
5. GLOBAL PARTITIONS 
6. LEGACY 
7. APPROVED SUBSTITUTE 
FINISH AND COLOR:  Manufacturer’s standard selection. 
1.  COLOR:  Gray (Scranton Products).   
CONSTRUCTION OF DOORS, PANELS, AND PILASTERS:  High density Polyethylene (HDPE) resins. 
Single component section with self-lubricating surface to resist marking. 
1. THICKNESS:  1” minimum, with edges rounded to a radius. 
2. COLOR:   As selected from standard range.  Extend color through the core. 
3. PANEL HEIGHT:  55” high panel, mounted 14” above floor. 
4. PILASTER HEIGHT:  82” high. 
DOOR SIZES:  Barrier Free doors shall be 36" wide to provide a 32" clear opening per Michigan Department 
of Labor Construction Code Commission requirements.  In-swinging doors shall be 24" wide.   
1. HEIGHT:  55” high, mount 14” A.F.F. 
2. THICKNESS:  1” minimum, with edges rounded to a radius. 
DOOR HARDWARE 
1. HINGE:  54” continuous stainless steel helix. 
2. BARRIER FREE STALL:  Door pull and wall stop, provide second door pulls. 
3. STRIKE and KEEPER:   6” heavy-duty aluminum extrusion.  Anodized finish.  Through bolt.  Stainless  
 Steel latch. 
4. LATCH HOUSING:  Heavy aluminum extrusion.  Through bolted. 
PARTITION HARDWARE:  Vandal-resistant, heavy duty non-ferrous. 
1. WALL BRACKETS:  Continuous plastic with stainless steel fasteners, double ear type. 
2. PILASTER SHOE:  Plastic, solid color, stainless steel fastener 
3. OVERHEAD BRACING:  Extruded heavy aluminum, clear anodized finish with all accessories, wall 

brackets, etc.  
4. HEADRAIL BRACKETS:  Stainless steel, min. 18 ga. 
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URINAL SCREEN HARDWARE:  Vandal-resistant, heavy duty, floor supported mounting. 
1. WALL BRACKETS:  continuous plastic with stainless steel fasteners, double ear type. 
2. FASTENERS:  Stainless steel with anti-theft heads. 
3. SIZE:  2’-0” wide x 56” high with plastic shoe. 
4. PILASTER:  5” wide x 56” high with plastic shoe. 
 
ACCESSORIES 
COAT HOOKS, latches, pulls, cast alloy, with chrome finish. 
ANCHORAGE:  Stainless steel with theft-resistant heads. 
 
PART THREE - EXECUTION 
 
PREPARATION 
INSPECT PANELS for damage, scratches, etc. before installing. 
DO NOT INSTALL any damaged, scratched, or defective panels. 
 
INSTALLATION 
PREPARATION:  Take Field Measurements. 
INSTALL TOILET PARTITIONS per manufacturer's standard printed specifications to achieve an installation 
that is securely and rigidly fastened to the building construction, with partitions plumb, level and true to line. 
1. DOOR CLEARANCE:  Max. 3/16" 
2. PARTITION TO WALL:  Max. 1"; except at visible joints facing the room; Max. 1/2". 
CLEAN exposed surfaces. 
 
 
END OF SECTION 
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PART ONE - GENERAL 
 
DESCRIPTION 
SECTION INCLUDES:  Perform all work required to complete the entire toilet room accessory work, including 
but not limited: 
1. GRAB BARS 
2. HAND DRYER 
3. WASTE RECEPTACLE 
RELATED SECTIONS: 
1. GYPSUM BOARD ASSEMBLIES:  Section 09 260 
2. CERAMIC TILE:  Section 09 310 
3. PLASTIC TOILET PARTITIONS:  Section 10 164 
4. METAL FRAMED MIRRORS:  Section 10 810 
 
SUBMITTALS 
SAMPLES:  Submit samples upon request, which if approved may be incorporated in the work, or will be 
returned to the supplier upon completion of the work.  Label samples properly to facilitate their submittal 
and return. 
PRODUCT DATA:  Provide details, rough-in dimensions for recessed items, mounting heights above 
finish floor, and connections to other construction.  Include a schedule of toilet room accessories and 
installation instructions. 
 
DELIVERY, STORAGE AND HANDLING 
DELIVER ACCESSORIES to the job site in their original unopened packages or containers bearing labels 
identifying the manufacturer's brand, model number, and other pertinent information. 
FURNISH inserts, anchoring devices which must be set into the work of other trades.  Coordinate 
accessory locations with other trades to assure proper operation and servicing. 
 
PART TWO - PRODUCTS 
 
MATERIALS AND FABRICATION 
TOILET ACCESSORIES, unless otherwise specified, shall be fabricated of non-magnetic 300 series stainless 
steel, all welded construction, with No. 4 satin finish on exposed surfaces, and of metal thicknesses specified 
in manufacturer's printed specifications.  Flanges for recessed units shall be one piece seamless construction 
with no mitered corners.   
ALL LOCKS shall be keyed alike. 
KEYS:  Provide three (3) keys to the Owner. 
ACCEPTABLE MANUFACTURERS 
1. BOBRICK Washroom Equipment 
2. APPROVED SUBSTITUTE - None 
 
ACCESSORIES 
WASTE RECEPTACLE:  Recessed, 20 gauge type 304 stainless steel, all welded construction cabinet.  
22 gauge stainless steel flange, 20 gauge stainless steel waste receptacle, molded plastic bag holder 
sleeve with U-shape 20 gauge stainless steel support strap. 
1. MANUFACTURER:  Bobrick. 
2. MODEL:  B-43644 
3. FINISH:  Satin at all exposed surfaces. 
GRAB BARS:  1-1/4” diameter, 18 gauge stainless steel with peened gripping surface and concealed 
mounting with snap-on flange. 
1. MANUFACTURER:  Bobrick. 
2. MODEL:  B-5806.99 
3. FINISH:  Satin 
4.  SIZE:  18”, 36”, and 42”.  Conform to Code Requirements 
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HAND DRYER:  Warm air, rapid drying, energy efficient electric hand dryer, surface mounted, internally 
grounded. 
1. MANUFACTURER: 
 a. American Dryer, Model GXT9-C 
 b. Approved Substitute 
2. WARRANTY:  Five (5) years. 
3. CONTROLS:  Completely sealed control assembly and optics for protection against moisture,  
 lint/dust, and vandalism.  Automatic, activated by infrared optical sensor.  Operates while hand is  
 under blower.  Shuts off when hands are removed or by timer if hands not removed. 
4. COVER:  One-piece, heavy duty, rust resistant, rib reinforced, die cast zinc alloy. 
 a. Finish:  Electrostatically applied, chip resistant, chrome-plated satin. 
5. AIR INTAKE:  Circulate inlet openings on bottom of cover. 
6. AIR OUTLET:  Air stream of 18,000 LFM at nozzle and 16,000 LFM at average hand  
 position of 4” below air outlet. 
7. NOISE REDUCTION NOZZLE:  1.1 noise reduction nozzle to reduce air deflection noise  
 and decibel level by 9 db. 
8. POWER:  Coordinate with existing building power. 
9. COMBINATION MOTOR and BLOWER:  Series commutated, through-flow discharge,  
 vacuum type, 1/12HP, 3100 RPM 
10. MOUNTING HEIGHT:  Men’s toilet – 43”, Women’s toilet – 41”, Barrier Free – 37”. 
11. WALL PLATE:  Injection molded, rib reinforced plate with metal L brackets to attach cover. 
12. HEATER:  Wire element mounted inside blower housing to be vandal-proof.  Provide  
 automatic resetting thermostat to open when air flow is restricted and close when air  
 flow is resumed. 
 
PART THREE - EXECUTION 
 
INSTALLATION 
SHALL BE in accordance with manufacturer's recommendations.   
MOUNTING HEIGHT shall be per manufacturer's recommendations and code. 
SECURE wall-mounted accessories to gypsum wallboard with toggle bolts. 
SECURE to concrete or solid masonry or tile with lead shields and min. No. 8 screws. 
SECURE GRAB BARS to wood blocking.  Mount to ADA required dimensions. 
EXPOSED FASTENERS shall be tamper resistant type. 
SOAP DISPENSER:  Locate so spout extends above sink. 
CLEAN all finished surfaces at completion. 
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SCHEDULE  
      QUANTITY        
GIRLS RESTROOM (1st FLOOR) 
 Grab bar (18”)   3 
 Grab bar (36”)   1 
 Grab bar (42”)   3 
 Waste Receptacle   1  
 Hand Dryer    2 
  
 
BOYS RESTROOM (2nd FLOOR) 
 Grab bar (18”)   3 
 Grab bar (36”)   1 
 Grab bar (42”)   3 
 Waste Receptacle   1  
 Hand Dryer    2 
  
 
END OF SECTION 
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PART ONE - GENERAL 
 
CONFORM to the General Conditions and provisions of Division 1. 
 
DESCRIPTION 
WORK INCLUDED:  Perform all work required to furnish and install all metal framed mirrors including but 
not limited to: 
1. MIRROR UNITS in Toilet Rooms. 
RELATED WORK:  Particularly review the following: 
1. TOILET ROOM ACCESSORIES:  Section 10 800. 
 
QUALITY ASSURANCE 
INSTALLER QUALIFICATIONS:  Metal framed mirrors shall be installed by an established firm employing 
skilled, experienced workers under competent supervision. 
 
SUBMITTALS 
SAMPLES:  Submit samples upon request. 
PRODUCT DATA:  Include the manufacturer's instructions for mirror installation. 
 
PRODUCT DELIVERY, STORAGE AND HANDLING 
DELIVER ACCESSORIES to the job site in their original unopened packages or containers bearing labels 
identifying the manufacturer's brand, model number, and other pertinent information. 
 
WARRANTY 
MIRRORS:  Furnish the mirror manufacturer's special ten year warranty. 
 
PART TWO - PRODUCTS 
 
MATERIALS 
MIRROR GLASS:  Clear, float, tempered safety type, with copper and silver coating, organic overcoating. 
 Minimum ¼” thick. 
1. SAFETY BACKING on mirror to ensure that mirror will crack but not fall out. 
2. EDGES:  flat polish (suitable for butt seam). 
3. ACCESSORIES:  Aluminum “J” channel with 3/8” face securely attached to building structure.   
 Provide around all four sides of the mirror. 
4. SIZE:  Provide largest size possible for location.  Refer to drawings for sizes. 
 
GLAZING ACCESSORIES 
CHANNEL:  Aluminum J-channel with 3/8” face in same finish as the mirror. 
ADHESIVE: 
1. MANUFACTURER:  Gunther 
2. PRODUCT:  Ultra-bond mirror mastic 
 
PART THREE - EXECUTION 
 
MIRRORS:  Locate the mirrors as shown on the drawings.  Install mirrors in accordance with 
manufacturer's printed instructions, as approved. 
1. MOUNT:  To meet Barrier Free Code and ADA requirements. 
CLEAN:  At completion. 
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SCHEDULE 
GENERAL:  Size as generally indicated on the drawings. 
 
ROOM        SIZE      
Girls Restroom  

 Full Length      1’-6”W x 5’-0”H 
 
Boys Restroom  

 Full Length      1’-6”W x 5’-0”H 
 
 
 
 
END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes mechanical general administrative and procedural requirements. The 
following requirements are included in this Section to supplement the requirements specified in 
Division 01 Specification Sections. 

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. 

1. AABC – Associated Air Balance Council. 
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2. ABMA - American Bearing Manufacturers Association. 
3. ABMA – American Boiler Manufacturers Association. 
4. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The). 
5. AMCA - Air Movement and Control Association International, Inc. 
6. ANSI – American National Standards Institute. 
7. ASHRAE – American Society of Heating, Refrigeration and Air Conditioning Engineers. 
8. ASTM – American Society for Testing Materials. 
9. CDA – Copper Development Association. 
10. CGA – Compressed Gas Association. 
11. CSA – CSA International. 
12. HI – Hydraulic Institute. 
13. Intertek – Intertek Group. 
14. NAIMA – North American Insulation Manufacturers Association. 
15. NEBB – National Environmental Balancing Bureau. 
16. NEC – National Electrical Code. 
17. NECA - National Electrical Contractors Association. 
18. NEMA – National Electrical Manufacturer’s Association. 
19. NFPA – National Fire Protection Association. 
20. SMACNA – Sheet Metal and Air Conditioning Contractors National Association. 
21. UL – Underwriter’s Laboratories, Inc. 

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents 
unless otherwise indicated. 

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 PERFORMANCE REQUIREMENTS 

A. Systems Components Pressure and Temperature Ratings: Not less than indicated and as 
required for system pressures and temperatures. 

1.5 QUALITY ASSURANCE 

A. Scope of Work: Furnish all labor, material, equipment, technical supervision, and incidental 
services required to complete, test and leave ready for operation the mechanical systems as 
specified and as indicated on Drawings. 

B. Ordinances and Codes: Perform all Work in accordance with applicable Federal, State and local 
ordinances and regulations, the Rules and Regulations of ASHRAE, NFPA, SMACNA and UL, 
unless otherwise indicated. 

1. Notify the Architect/Engineer in writing before submitting a proposal should any changes 
in Drawings or Specifications be required to conform to the above codes, rules or 
regulations. 

2. If the Contractor performs any work knowing it to be contrary to such laws, ordinances, 
rules and regulations, and without notice to A/E, the Contractor shall bear all costs arising 
from corrective measures. 
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C. Source Limitations:  Obtain equipment and other components of the same or similar systems 
through one source from a single manufacturer. 

D. Tests and Inspections: Perform all tests required by state, city, county and/or other agencies 
having jurisdiction. Provide all materials, equipment, etc., and labor required for tests. 

E. Performance Requirements: Perform all work in a first class and workmanlike manner, in 
accordance with the latest accepted standards and practices for the trades involved. 

F. Sequence and Schedule: Perform work to avoid interference with the work of other trades.  
Remove and relocate work which in the opinion of the Owner’s Representatives causes 
interference. 

G. Labeling Requirement for Packaged Equipment: Electrical panels on packaged mechanical 
equipment shall bear UL label or label of other Nationally Recognized Testing Laboratory 
(NRTL) (Intertek, CSA, etc.). 

1.6 CODES, PERMITS AND FEES 

A. Unless otherwise indicated, all required permits, licenses, inspections, approvals and fees for 
Mechanical Work shall be secured and paid for by the Contractor. All Work shall conform to all 
applicable codes, rules and regulations. 

B. Rules of local utility companies shall be complied with. Check with each utility company 
supplying service to the installation and determine all devices including, but not limited to, all 
valves, meter boxes, and meters which will be required and include the cost of all such items in 
proposal. 

C. All work shall be executed in accordance with the rules and regulations set forth in local and 
state codes. Prepare any detailed drawings or diagrams which may be required by the 
governing authorities. Where the drawings and/or specifications indicate materials or 
construction in excess of code requirements, the drawings and/or specifications shall govern. 

D. Refer to Division 15 Section “Domestic Water Piping” for purchase and installation of potable 
water meters. 

1.7 DRAWINGS 

A. The drawings show the location and general arrangement of equipment, piping and related 
items. They shall be followed as closely as elements of the construction will permit. 

B. Examine the drawings of other trades and verify the conditions governing the work on the job 
site. Arrange work accordingly. Provide fittings, valves, and accessories as required to meet 
actual conditions. 

C. Deviations from the drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect/Engineer. 

D. The Architectural and Structural Drawings take precedence in all matters pertaining to the 
building structure, Mechanical Drawings in all matters pertaining to Mechanical Trades and 
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Electrical Drawings in all matters pertaining to Electrical Trades. Where there are conflicts or 
differences between the drawings for the various trades, report such conflicts or differences to 
the Architect/Engineer for resolution. 

E. Drawings are not intended to be scaled for rough-in or to serve as shop drawings. Take all field 
measurements required to complete the Work. 

1.8 MATERIAL AND EQUIPMENT MANUFACTURERS 

A. Equipment: All items of equipment shall be furnished complete with all accessories normally 
supplied with the catalog items listed and all other accessories necessary for a complete and 
satisfactory operating system. All equipment and materials shall be new and shall be standard 
products of manufacturers regularly engaged in the production of plumbing, heating, ventilating 
and air conditioning equipment and shall be the manufacturer's latest design. 

B. If an approved manufacturer is other than the manufacturer used as the basis for design, the 
equipment or product provided shall be equal in size, quality, durability, appearance, capacity, 
and efficiency through all ranges of operation, shall conform with arrangements and space 
limitations of the equipment shown on the plans and/or specified, shall be compatible with the 
other components of the system and shall comply with the requirements for Items Requiring 
Prior Approval specified in this section of the Specifications. All costs to make these items of 
equipment comply with these requirements including, but not limited to, piping, sheet metal, 
electrical work, and building alterations shall be included in the original Bid. 

C. All package unit equipment and skid mounted mechanical components that are factory 
assembled shall meet, in detail, the products named and specified within each section of the 
Mechanical and Electrical Specifications. 

D. Changes Involving Electrical Work: The design of the mechanical systems is based on the 
equipment scheduled on the Drawings. Equipment of higher electrical characteristics may be 
furnished provided such proposed equipment is approved in writing and connecting electrical 
services, circuit breakers, and conduit sizes are appropriately modified with no additional cost to 
project. If minimum energy ratings or efficiencies are specified, equipment shall comply with 
requirements. 

1. Where equipment changes are made that involve additional Electrical Work (larger size 
motor, additional wiring of equipment, etc.) the Mechanical Trades involved shall 
compensate the Electrical Trades for the cost of the additional Work required. 

1.9 INSPECTION OF SITE 

A. Visit the site, examine and verify the conditions under which the Work must be conducted 
before submitting Proposal. The submitting of a Proposal implies that the Contractor has visited 
the site and understands the conditions under which the Work must be conducted. No additional 
charges will be allowed because of failure to make this examination or to include all materials 
and labor to complete the Work. 

B. No contract sum adjustments or contract time extensions will be made for Contractor claims 
arising from conditions which were or could have been observable, ascertainable or reasonably 
foreseeable from a site visit or inquiry into local conditions affecting the execution of the work. 
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1.10 ITEMS REQUIRING PRIOR APPROVAL 

A. Bids shall be based upon manufactured equipment specified. All items that the Contractor 
proposes to use in the Work that are not specifically named in the Contract Documents must be 
submitted for review prior to bids. Such items must be submitted in compliance with Division 01 
specifications. Requests for prior approval must be accompanied by complete catalog 
information, including but not limited to, model, size, accessories, complete electrical 
information and performance data in the form given in the equipment schedule on the drawings 
at stated design conditions. Where items are referred to by symbolic designations on the 
drawings, all requests for prior approval shall bear the same designations. 

1. Equipment to be considered for prior approval shall be equal in quality, durability, 
appearance, capacity and efficiency through all ranges of operation, shall fulfill the 
requirements of equipment arrangement and space limitations of the equipment shown 
on the plans and/or specified and shall be compatible with the other components of the 
system. 

2. All costs incurred to make equipment comply with other requirements, including providing 
maintenance, clearance, piping, sheet metal, electrical, replacement of other 
components, and building alterations shall be included in the original bid. 

B. Voluntary alternates may be submitted for consideration, with listed addition or deduction to the 
bid, but will not affect the awarding of the contract. 

1.11 SUBMITTALS 

A. Submit project specific submittals for review in compliance with Division 01. 

B. Prepare shop drawings to scale for the Architect/Engineer for review. Equipment and material 
submittals required are indicated in the Mechanical; Fire Suppression; Plumbing; and Heating, 
Ventilating and Air Conditioning Sections. Refer to Division 01 for submittal quantities. 

C. All submittals shall be submitted in groupings of similar and/or related items. Plumbing fixture 
submittals shall be submitted as one package including all fixtures intended to be used for this 
project. Incomplete submittal groupings will be returned “Rejected”. Submit shop drawing with 
identification mark number or symbol numbers as specified or scheduled on the Mechanical 
Drawings. 

D. All submittals shall be project specific. Standard detail drawings and schedule not clearly 
indicating which data is associated with this Project will be returned “Rejected”. 

E. Shop drawings shall be reviewed by the Mechanical Contractor for completeness and accuracy 
prior to submitting to the Architect/Engineer for review. The shop drawings shall be dated and 
signed by the Mechanical Contractor prior to submission. 

F. No equipment shall be shipped from stock or fabricated until shop drawings for them have been 
reviewed by the Architect/Engineer.   Review is only for general conformance with the design 
concept of the project and general compliance with the information given in the Contract 
Documents.  Any action indicated is subject to the requirement of the plans and specifications. 

1. By the review of shop drawings, the Architect/Engineer does not assume responsibility 
for actual dimensions or for the fit of completed work in position, nor does such review 
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relieve Mechanical Trades of full responsibility for the proper and correct execution of the 
work required. 

2. Contractor is responsible for: 

a. Dimensions, which shall be confirmed and correlated at the job site. 
b. Fabrication processes and techniques of construction. 
c. Quantities. 
d. Coordination of Contractor’s work with all other trades. 
e. Satisfactory performance of Contractor’s work. 

G. If deviations (not substitutions) from Contract Documents are deemed necessary by the 
Contractor, details of such deviations, including changes in related portions of the project and 
the reasons therefore, shall be submitted with the submittal for approval.  

1.12 COORDINATION DRAWINGS 

A. Submit project specified coordination drawings for review in compliance with Division 01 
Specification Sections. 

1.13 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS 

A. Submit project specific Operation and Maintenance Instructional Manuals for review in 
compliance with Division 01 Specification Sections. 

B. Provide complete operation and maintenance instructional manuals covering all mechanical 
equipment herein specified, together with parts lists. Maintenance and operating instructional 
manuals shall be job specific to this project. Generic manuals are not acceptable. One copy of 
all manuals shall be furnished for Owner. Maintenance and operating instructional manuals 
shall be provided when construction is approximately 75 percent complete. 

C. Format:  Submit operations and maintenance manuals in the following format: 

1. PDF electronic file.  Assemble each manual into a composite electronically indexed file.  
Submit on digital media acceptable to Architect. 

a. Name each indexed document file in composite electronic index with applicable 
item name.  Include a complete electronically linked operation and maintenance 
directory. 

b. Enable inserted reviewer comments on draft submittals. 

D. The operating and maintenance instructions shall include a brief, general description for all 
mechanical systems including, but not limited to: 

1. Routine maintenance procedures. 
2. Lubrication chart listing all types of lubricants to be used for each piece of equipment and 

the recommended frequency of lubrication.  
3. Trouble-shooting procedures. 
4. Contractor's telephone numbers for warranty repair service. 
5. Submittals. 
6. Recommended spare parts lists. 
7. Names and telephone numbers of major material suppliers and subcontractors. 
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8. System schematic drawings. 

1.14 RECORD DRAWINGS 

A. Submit record drawings in compliance with Division 01. 

B. Contractor shall submit to the Architect/Engineer, record drawings on electronic media or vellum 
which have been neatly marked to represent as-built conditions for all new mechanical work. 

C. The Contractor shall keep accurate note of all deviations from the construction documents and 
discrepancies in the underground concealed conditions and other items of construction on field 
drawings as they occur. The marked up field documents shall be available for review by the 
Architect, Engineer and Owner at their request. 

1.15 INSTRUCTION OF OWNER PERSONNEL 

A. Before final inspection, instruct Owner's designated personnel in operation, adjustment, and 
maintenance of mechanical equipment and systems at agreed upon times. A minimum of 24 
hours of formal instruction to Owner's personnel shall be provided for each building. Additional 
hours are specified in individual specification sections. 

B. For equipment requiring seasonal operation, perform instructions for other seasons within six 
months. 

C. Use operation and maintenance manuals as basis for instruction. Review contents of manual 
with personnel in detail to explain all aspects of operation and maintenance. 

D. In addition to individual equipment training provide overview of each mechanical system. Utilize 
the as-built documents for this overview. 

E. Prepare and insert additional data in operation and maintenance manual when need for such 
data becomes apparent during instruction. 

1.16 WARRANTY 

A. Warranty: Comply with the requirements in Division 01 Specification Sections. Contractor shall 
warranty that the mechanical installation is free from defects and agrees to replace or repair, to 
the Owner’s satisfaction, any part of this mechanical installation which becomes defective within 
a period of one year (unless specified otherwise in other Mechanical; Fire Suppression; 
Plumbing; or Heating, Ventilating and  Air Conditioning Sections) from the date of substantial 
completion following final acceptance, provided that such failure is due to defects in the 
equipment, material, workmanship or failure to follow the contract documents. 

B. File with the Owner any and all warranties from the equipment manufacturers including the 
operating conditions and performance capacities they are based on. 

PART 2 - PRODUCTS 

Not Applicable 



EHRESMAN ASSOCIATES, INC.  15010 - MECHANICAL GENERAL REQUIREMENTS 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 8 
RESTROOM REMODELING (PHASE 2) 
 
PART 3 - EXECUTION 

3.1 MECHANICAL DEMOLITION WORK 

A. All demolition of existing mechanical equipment and materials shall be done by the Contractor 
unless otherwise indicated. Include all items such as, but not limited to, existing piping, draining 
of piping, pumps, ductwork, supports and equipment where such items are not required for the 
proper operation of the modified system. 

B. In general, demolition work is indicated on the Drawings. However, the Contractor shall visit the 
job site to determine the full extent and character of this Work. 

C. Unless specifically noted to the contrary, removed materials shall not be reused in the work. 
Salvaged materials that are to be reused shall be stored safe against damage and turned over 
to the appropriate trade for reuse. Salvaged materials of value that are not to be reused shall 
remain the property of the Owner unless such ownership is waived. Remove items from the 
systems and turn over to the Owner in their condition prior to removal. The Owner shall move 
and store these materials. Items on which the Owner waives ownership shall become the 
property of the Contractor, who shall remove and legally dispose of same, away from the 
premises. 

D. Work that has been cut or partially removed shall be protected against damage until covered by 
permanent construction. 

E. Clean and flush the interior and exterior of all existing relocated equipment and its related 
piping, valves, and accessories that are to be reused of all mud, debris, pipe dope, oils, welding 
slag, loose mill scale, rust and other extraneous material so that the existing equipment and all 
accessories can be repainted and repaired as required to place in first-class working condition. 

F. Where existing equipment is to be removed, cap piping under floor, behind face of wall, above 
ceiling or at mains.  Cap or plug piping with same or compatible piping material. 

G. Cap ductwork and cap piping immediately adjacent to demolition as soon as demolition 
commences in order to allow existing systems to remain in operation.  

1. Cap or plug piping with same or compatible piping material. 
2. Cap or plug ducts with same or compatible ductwork material. 

3.2 WORK IN EXISTING BUILDINGS 

A. The Owner will provide access to existing buildings as required. Access requirements to 
occupied buildings shall be identified on the project schedule. The Contractor, once Work is 
started in the existing building, shall complete same without interruption so as to return work 
areas as soon as possible to Owner. 

B. Adequately protect and preserve all existing and newly installed Work. Promptly repair any 
damage to same at Contractor's expense. 

C. Consult with the Owner’s Representative as to the methods of carrying on the Work so as not to 
interfere with the Owner's operation any more than absolutely necessary. Accordingly, all 
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service lines shall be kept in operation as long as possible and the services shall only be 
interrupted at such time as will be designated by the Owner's Representative. 

D. Prior to starting work in any area, obtain approval for doing so from a qualified representative of 
the Owner who is designated and authorized by the Owner to perform testing and abatement, if 
necessary, of all hazardous materials including but not limited to, asbestos. The Contractor shall 
not perform any inspection, testing, containment, removal or other work that is related in any 
way whatsoever to hazardous materials under the Contract. 

3.3 TEMPORARY SERVICES 

A. Provide temporary service as described in Division 01. 

B. The existing building will be occupied during construction. Maintain mechanical services and 
provide necessary temporary connections and their removal at no additional cost to the Owner. 

3.4 WORK INVOLVING OTHER TRADES 

A. Certain items of equipment or materials specified in the Mechanical Division may have to be 
installed by other trades due to code requirements or union jurisdictional requirements. In such 
instances, the Contractor shall complete the work through an approved, qualified subcontractor 
and shall include the full cost for same in proposal. 

3.5 ACCEPTANCE PROCEDURE 

A. Upon successful completion of start-up and recalibration, but prior to building acceptance, 
substantial completion and commencement of warranties, the Architect/Engineer shall be 
requested in writing to observe the satisfactory operation of all mechanical control systems. 

B. The Contractor shall demonstrate operation of equipment and control systems, including each 
individual component, to the Owner and Architect/Engineer. 

C. After correcting all items appearing on the punch list, make a second written request to the 
Owner and Architect/Engineer for observation and approval. 

D. After all items on the punch list are corrected and formal approval of the mechanical systems is 
provided by the Architect/Engineer, the Contractor shall indicate to the Owner in writing the 
commencement of the warranty period. 

E. Operation of the following systems shall be demonstrated: 

1. Heating Systems. 
2. Temperature Controls. 
3. Exhaust Systems. 

F. For systems requiring seasonal operation, demonstrate system performance within six months 
when weather conditions are suitable. 

END OF SECTION 15010 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 15 Section “Mechanical General Requirements.” 
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1.2 SUMMARY 

A. This section includes mechanical materials and installation methods common to mechanical 
piping systems, sheetmetal systems and equipment. This section supplements all other Division 
15 Mechanical Sections, and Division 01 Specification Sections. 

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. 

D. Concealed, Interior Installations: Concealed from view and protected from physical contact by 
building occupants. Examples include above ceilings and in duct shafts. 

E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures. 
Examples include installations within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 

1. ABS: Acrylonitrile-butadiene-styrene plastic. 
2. CPVC: Chlorinated polyvinyl chloride plastic. 
3. PE: Polyethylene plastic. 
4. PVC: Polyvinyl chloride plastic. 

G. The following are industry abbreviations for rubber materials: 

1. EPDM: Ethylene-propylene-diene terpolymer rubber. 
2. NBR: Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data: For the following: 

1. Dielectric fittings. 
2. Mechanical sleeve seals. 
3. Escutcheons. 

B. Welding certificates. 

C. Brazing Certificates: As required by ASME Boiler and Pressure Vessel Code, Section IX, or 
AWS B2.2. 
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1.5 QUALITY ASSURANCE 

A. Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 

B. Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code: Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Brazing: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code: 
Section IX, "Welding and Brazing Qualifications," or AWS B2.2, "Standard for Brazing 
Procedure and Performance Qualification." 

D. Soldering: Qualify processes and operators according to AWS B2.3/2.3M, "Specification for 
Soldering Procedure and Performance Qualification." 

E. Installer Qualifications: 

1. Installers of Grooved Components:  Installers shall be certified by the grooved 
component manufacturer as having been trained and qualified to join piping with grooved 
couplings, fittings, and specialties. 

2. Installers of Pressure-Sealed Joints: Installers shall be certified by the pressure-seal joint 
manufacturer as having been trained and qualified to join piping with pressure-seal pipe 
couplings and fittings. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Storage and Protection: Provide adequate weather protected storage space for all mechanical 
equipment and materials deliveries to the job site. Storage locations will be designated by the 
Owner’s Representative. Equipment stored in unprotected areas must be provided with 
temporary protection. 

1. Protect equipment and materials from theft, injury or damage. 
2. Protect equipment outlets, pipe and duct openings with temporary plugs or caps. 
3. Materials with enamel or glaze surface shall be protected from damage by covering 

and/or coating as recommended in bulletin “Handling and Care of Enameled Cast Iron 
Plumbing Fixtures”, issued by the Plumbing Fixtures Manufacturer Association, and as 
approved. 

4. Electrical equipment furnished by Mechanical Trades and installed by the Electrical 
Trades: Turn over to Electrical Trades in good condition, receive written confirmation of 
same. 

5. 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. 

6. Store plastic pipes protected from direct sunlight. Support to prevent sagging and 
bending. 
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1.7 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for mechanical installations. Coordinate with other trades to ensure 
accurate locations and sizes of mechanical spaces, chases, slots, shafts, recesses and 
openings. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed. 

C. Install Work to avoid interference with work of other trades including, but not limited to, 
Architectural and Electrical Trades. Remove and relocate any work that causes an interference 
at Contractor's expense. 

D. Coordinate requirements for and provide access panels and doors for mechanical items 
requiring access that are concealed behind finished surfaces. Access panels and doors are 
specified in Division 08 Section "Access Doors and Frames." 

E. The mechanical trades shall be responsible for all damage to other work caused by their work 
or through the neglect of their workers. 

1. All patching and repair of any such damaged work shall be performed by the trades 
which installed the work. The cost shall be paid by the Mechanical Trades. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.2 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and joining 
methods. 

B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 15 piping Sections for special joining materials not listed below. 

B. Unions: Pipe Size 2 Inches and Smaller: 

1. Ferrous pipe: Malleable iron ground joint type unions. 
2. Unions in galvanized piping system shall be galvanized. 



EHRESMAN ASSOCIATES, INC.  15050 - BASIC MECHANICAL MATERIALS AND METHODS 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 5 
RESTROOM REMODELING (PHASE 2) 
 

3. Copper tube and pipe: Bronze unions with soldered joints. 

C. Flanges: Pipe Sizes 2-1/2 Inch and Larger: 

1. Ferrous pipe: Standard weight, forged steel weld neck flanges. 
2. Copper tube and pipe: Slip-on bronze flanges. 

D. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system 
contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 
thickness or specific material is indicated. 

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or 
ring type, unless otherwise indicated. 

E. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated. Square head 
bolts and nuts are not acceptable. 

F. Solder Filler Metals: ASTM B 32, lead-free, antimony-free, silver-bearing alloys. Include water-
flushable flux according to ASTM B 813. 

G. Brazing Filler Metals: Alloys meeting AWS A5.8. 

1. Use Type BcuP Series, silver-bearing, copper-phosphorus alloys for joining copper or 
bronze socket fittings with copper pipe.  Flux is prohibited unless used with bronze 
fittings. 

2. Use Type Bag Series, cadmium-free silver alloys for joining copper with steel, stainless 
steel, or other ferrous alloys. 

H. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded. 

I. Welding Materials: Comply with Section II, Part C, of ASME Boiler and Pressure Vessel Code 
for welding materials appropriate for wall thickness and for chemical analysis of pipe being 
welded. 

J. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  Include primer according to 
ASTM F 656. 

K. Solvent Cements for Joining PVC to ABS Piping Transition: ASTM D 3138. 

2.4 PIPE THREAD COMPOUNDS 

A. Pipe thread compounds for the fluid service compatible with piping materials provided. 

B. Compounds for potable water service and similar applications acceptable to U.S. Department of 
Agriculture (USDA) or Food and Drug Administration (FDA). Compounds containing lead are 
prohibited. 
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C. Inorganic zinc-rich coatings or corrosion inhibited proprietary compounds for galvanized carbon 
steel systems to coat raw carbon steel surfaces, in lieu of subsequent painting. 

1. Manufacturers: 

a. Carboline "Carbo-Zinc 12." 
b. Tnemec. 
c. Koppers. 

D. Graphite and oil or proprietary corrosion inhibited compounds suitable for system temperatures 
for steam or condensate. 

1. Manufacturers: 

a. WKM; Division of Cooper Industries, Inc., Key "Graphite Paste." 
b. Other approved. 

2.5 TRANSITION FITTINGS 

2.6 DIELECTRIC FITTINGS 

A. Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, 
plain, or weld-neck end connections that match piping system materials. 

B. Insulating Material: Suitable for system fluid, pressure, and temperature. 

C. Brass Unions, Brass Nipples, Brass Couplings: For systems up to 286 deg F. 

D. Dielectric-Flange Kits: Include full-face- or ring-type neoprene or phenolic gasket, phenolic or 
polyethylene bolt sleeves, phenolic washers, and steel backing washers. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Capitol Manufacturing Co. 
d. Central Plastics Company. 
e. Epco Sales, Inc. 
f. Pipeline Seal and Insulator, Inc. 
g. Watts Water Technologies, Inc.; Watts Regulator Co. 
h. Zurn Industries, Inc.; Wilkins Div. 

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 
minimum working pressure where required to suit system pressures. 

E. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; 
female NPT threaded ends; and 300-psig minimum working pressure at 225 deg F. 

1. Manufacturers: 

a. Lochinvar Corp.; V-Line Insulating Couplings. 
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F. Dielectric Nipple/Waterway Fittings: Electroplated steel nipple with inert and noncorrosive, 
thermoplastic lining; plain, male NPT threaded, or grooved ends; and 300-psig minimum 
working pressure at 230 deg F. 

1. Manufacturers: 

a. Anvil International, Inc.; Gruvlok Manufacturing; DI-LOK Nipples. 
b. Elster Group; Perfection Corp.; ClearFlow. 
c. Precision Plumbing Products, Inc.; ClearFlow. 
d. Sioux Chief Manufacturing Co., Inc. 
e. Tyco Fire & Building Products; Grinnell Mechanical Products; Figure 407 

ClearFlow. 
f. Victaulic Co. of America; Style 47 ClearFlow. 

2.7 MODULAR MECHANICAL SEALS 

A. Description: Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve or pipe and core drilled hole. 

1. Manufacturers: 

a. Advance Products & Systems, Inc.; Innerlynx. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc.; Thunderline Link Seal. 

2. Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include type and 
number required for pipe material and size of pipe. 

3. Pressure Plates: Plastic. Include two for each sealing element. 
4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements. Include one for each sealing 
element. 

2.8 SLEEVES 

A. Steel Pipe: ASTM A53, Type E, Grade B, Schedule 40, and 0.375 inch wall black. 

B. Steel Pipe: ASTM A53, Type E, Grade B, Schedule 40, and 0.375 inch wall galvanized, plain 
ends. 

C. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include 
clamping ring and bolts and nuts for membrane flashing. 

2.9 ESCUTCHEONS 

A. Description: Manufactured wall and ceiling escutcheons, with an ID to closely fit around pipe, 
tube, and insulation of insulated piping and an OD that completely covers opening. 

1. New Piping: 
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a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type. 
b. Chrome-Plated Piping or Piping in High Humidity Areas: One-piece, cast-brass 

type with polished chrome-plated finish. 
c. Insulated Piping: One-piece, stamped-steel type with spring clips. 
d. Bare Piping in Finished Spaces: One-piece, stamped-steel type. 
e. Bare Piping in Unfinished Service Spaces or Equipment Rooms: Split-plate, 

stamped-steel type with concealed hinge and set screw. 

2. Existing Piping: Use the following: 

a. Chrome-Plated Piping or Piping in High Humidity Areas: Split-casting, cast-brass 
type with chrome-plated finish. 

b. Insulated Piping: Split-plate, stamped-steel type with concealed hinge and spring 
clips. 

c. Bare Piping: Split-plate, stamped-steel type with set screw or spring clips. 

2.10 GROUT 

A. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix: 5000-psi, 28-day compressive strength. 
3. Packaging: Premixed and factory packaged. 

2.11 EPOXY BONDING COMPOUND 

A. Two-component system suitable for bonding wet or dry concrete to each other and to other 
materials. 

B. Manufacturers: 

1. Euco 452 #450; Euclid Chemical Co. 
2. Epobond; L & M Construction Chemicals. 
3. Sikadur 87; Sika Corp. 

2.12 LEAK DETECTOR SOLUTION 

A. Commercial leak detector solution for pipe system testing. 

B. Manufacturers: 

1. American Gas and Chemicals Inc.; Leak Tec. 
2. Cole-Parmer Inst. Co.; Leak Detector. 
3. Guy Speaker Co. Inc.; Squirt 'n Bubbles. 
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PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 15 Sections specifying piping 
systems, and in accordance with manufacturer’s instructions. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations. The Drawings shall be followed 
as closely as elements of construction will permit. 

C. During the progress of construction, protect open ends of pipe, fittings, and valves to prevent 
the admission of foreign matter. Place plugs or flanges in the ends of all installed work 
whenever work stops. Plugs shall be commercially manufactured products. 

D. Prior to and during laying of pipe, maintain excavations dry and clear of water and extraneous 
materials. Provide minimum 4 inches of clearance in all directions for pipe passing under or 
through building grade beams. 

E. Weld-o-lets and thread-o-lets can be used for annular flow measuring devices, temperature 
control components, and thermal wells. Pipe taps shall be drilled and deburred. Torch cutting is 
not acceptable. 

F. Clean and lubricate elastomer joints prior to assembly. 

G. Clean damaged galvanized surfaces and touch-up with a zinc rich coating. 

H. Install piping to conserve building space and not interfere with use of space. 

I. Group piping whenever practical at common elevations. 

J. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment. 

K. Slope piping and arrange systems to drain at low points. 

L. Slope horizontal piping containing noncondensible gases 1 inch per 100 feet, upward in the 
direction of the flow. 

M. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas. 

N. 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. 

O. In concealed locations where piping, other than black steel, cast-iron, or galvanized steel, is 
installed through holes or notches in studs, joists, rafters or similar members less than 1-1/2 
inches from the nearest edge of the member, the pipe shall be protected by shield plates. 
Protective shield plates shall be a minimum of 1/16 inch thick steel, shall cover the area of the 
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pipe where the member is notched or bored, and shall extend a minimum of 2 inches above 
sole plates and below top plates. 

P. Do not penetrate building structural members unless specifically indicated on drawings. 

Q. Install piping above accessible ceilings to allow sufficient space for ceiling panel and light fixture 
removal. 

R. Install valves with stems upright or horizontal, not inverted. 

S. Provide clearance for installation of insulation and access to valves and fittings. 

T. Install piping to permit valve and equipment servicing. Do not install piping below valves and/or 
terminal equipment. Do not install piping above electrical equipment. 

U. Install piping at indicated slopes. Provide drain valves with hose end connections and caps at all 
piping low points, where piping is trapped and at all equipment. 

V. Install piping free of sags and bends. 

W. Install fittings for changes in direction and branch connections. 

X. Unless otherwise indicated or specified, install branch connections to mains using tee fittings in 
main pipe: 

1. Branch connected to bottom of main pipe for HVAC systems.  Side connection is 
acceptable.  Connection above centerline of main is unacceptable.  For up-feed risers, 
connect branch to top of main pipe. 

2. Branch connected to top of main for steam and condensate, plumbing systems, 
compressible gasses, and vacuum. 

Y. Install piping to allow application of insulation. 

Z. Select system components with pressure rating equal to or greater than system operating 
pressure. 

AA. Install escutcheons for penetrations of walls below ceiling, and ceilings.  

BB. Sleeves are not required for core-drilled holes in poured concrete walls. 

CC. Permanent sleeves are not required for holes formed by removable PE sleeves in poured 
concrete walls. 

DD. Install sleeves for pipes passing through footings and foundation walls, masonry walls, gypsum-
board partitions, and concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces of walls. 

a. Exception: Extend sleeves installed in floors 2 inches above finished floor level. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. Use the following sleeve materials: 
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a. Schedule 40 Black Steel Sleeves: For pipes smaller than NPS 12 penetrating 
interior walls. 

b. 0.375 Inch Wall Black Steel Sleeves: For pipes NPS 12 and larger penetrating 
interior walls. 

c. Schedule 40 Galvanized Steel Sleeves: For pipes smaller than NPS 12 penetrating 
floors, and roof slabs. 

d. 0.375 Inch Wall Galvanized Steel Sleeves: For pipes NPS 12 and larger 
penetrating floors and roof slabs. 

4. Seal sleeves in concrete floors roof slabs and masonry walls with grout. 
5. Seal sleeves in plaster/gypsumboard partitions with plaster or dry wall compound and 

caulk with non-hardening silicone sealant to provide airtight installation. 
6. Except for underground wall penetrations, seal annular space between sleeve and pipe 

or pipe insulation, using joint sealants appropriate for size, depth, and location of joint. 
Refer to Division 07 Section "Joint Sealants" for materials and installation. 

EE. Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and modular 
mechanical seals. Select sleeve size to allow for 1-inch annular clear space between pipe and 
sleeve for installing modular mechanical seals. 

1. Install Schedule 40 galvanized steel pipe for sleeves smaller than 12 inches in diameter. 
2. Install 0.375 galvanized steel pipe for sleeves 12 inches and larger in diameter. 
3. Modular Mechanical Seal Installation: Select type and number of sealing elements 

required for pipe material and size. Position pipe in center of sleeve. Assemble modular 
mechanical seals and install in annular space between pipe and sleeve. Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal. 

FF. New, Poured Concrete, Underground, Exterior-Wall and Slab on Grade Pipe Penetrations: 
Install water stop sleeves prior to pour. Seal pipe penetrations using modular mechanical seals. 
Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing 
modular mechanical seals. 

1. Modular Mechanical Seal Installation: Select type and number of sealing elements 
required for pipe material and size. Position pipe in center of sleeve. Assemble modular 
mechanical seals and install in annular space between pipe and sleeve. Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal. 

GG. Existing Underground, Exterior-Wall and Slab on Grade Pipe Penetrations:  Seal core drilled 
pipe penetrations using modular mechanical seals. Allow for 1-inch annular clear space 
between pipe and cored opening for installing modular mechanical seals. 

1. Modular Mechanical Seal Installation: Select type and number of sealing elements 
required for pipe material and size. Position pipe in center of cored hole. Assemble 
modular mechanical seals and install in annular space between pipe and cored opening. 
Tighten bolts against pressure plates that cause sealing elements to expand and make 
watertight seal. 

HH. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07 
Specification Sections for materials. 

II. Seal openings around pipes in sleeves and around duct openings through walls, floors and 
ceilings, and where floors, fire rated walls and smoke barriers are penetrated. Fire and/or 
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smoke barriers shall be UL listed firestopping and shall have a fire rating equal to or greater 
than the penetrated barrier. Refer to Division 07 Specification Sections for materials. 

JJ. Pipe Roof Penetration Enclosures: 

1. Coordinate delivery of roof penetration enclosures to jobsite. 
2. Locate and set curbs on roof. 
3. Framing, flashing, and attachment to roof structure are specified under Division 07. 
4. Attach cap to curbs, cut pipe boots to fit pipe, and clamp boots to pipe or conduit. 

KK. Verify final equipment locations for roughing-in. 

LL. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 15 Sections 
specifying piping systems. 

B. Cut piping square. 

C. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

D. Remove scale, slag, dirt, oil, and debris from inside and outside of pipe and fittings before 
assembly. 

E. Clean damaged galvanized surfaces and touch-up with a zinc rich coating. 

F. Use standard long sweep pipe fittings for changes in direction. No mitered joints or field 
fabricated pipe bends will be permitted. Short radius elbows may be used where specified or 
specifically authorized by the Architect.  

G. Make tee connections with screwed tee fittings, soldered fittings or specified welded 
connections. Make welded branch connections with either welding tees or forged branch outlet 
fittings in accordance with ASTM A234, ANSI B16.9 and ANSI B16.11. For forged branch 
outlets, furnish forged fittings flared for improved flow where attached to the run, reinforced 
against external strains and to full pipe-bursting strength requirements. "Fishmouth" 
connections are not acceptable. 

H. Use eccentric reducers for drainage and venting of pipe lines; bushings are not permitted. 

I. Provide pipe openings using fittings for all systems control devices, thermometers, gauges, etc. 
Drilling and tapping of pipe wall for connections is prohibited. 

J. Provide temperature sensing device thermal wells and similar piping specialty connections. 

K. Provide instrument connections except thermal wells with specified isolating valves at point of 
connection to system. 
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L. Locate instrument connections in accordance with manufacturer’s instructions for accurate 
read-out of function sensed. Locate instrument connections for easy reading and service of 
devices. 

M. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook." 

N. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter. 

O. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged. Do not use pipe sections that have cracked or open welds. 

P. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

1. Weld-o-lets and thread-o-lets can be used for annular flow measuring devices, 
temperature control components, and thermal wells. Pipe taps shall be drilled and 
deburred. Torch cutting is not acceptable. 

Q. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on gaskets and bolt 
threads. 

1. Assemble flanged joints with fresh-stock gasket and hex head nuts, bolts or studs. Make 
clearance between flange faces such that the connections can be gasketed and bolted 
tight without strain on the piping system. Align flange faces parallel and bores concentric; 
center gaskets on the flange faces without projection into the bore. 

2. Lubricate bolts before assembly to insure uniform bolt stressing. Draw up and tighten 
bolts in staggered sequence to prevent unequal gasket compression and deformation of 
the flanges. Do not mate a flange with a raised face to a companion flange with a flat 
face; machine the raised face down to a smooth matching surface and use a full face 
gasket. After the piping system has been tested and is in service at its maximum 
temperature, check bolting torque to provide required gasket stress. 

R. Grooved Joints: Assemble joints with grooved-end-pipe or grooved-end-tube coupling housing, 
gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.  
Grooved ends shall be clean and free from indentations, projections, and roll marks in the area 
from pipe end to groove. The grooved coupling manufacturer’s factory trained representative 
shall provide on-site training for contractor’s field personnel in the use of grooving tools, 
application of groove, and installation of grooved joint products. The manufacturer’s 
representative shall periodically visit the jobsite and review installation. Contractor shall remove 
and replace any joints deemed improperly installed. 

S. Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-recommended tool and 
procedure, and brazed joints. 
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T. Pressure-Sealed Joints: Use manufacturer-recommended tool and procedure. Leave insertion 
marks on pipe after assembly. 

U. Dissimilar-Metal Piping Joints:  Construct joints using dielectric fittings compatible with both 
piping materials.  Refer to Application Schedules on the Drawings. 

V. Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings 
according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. PVC Nonpressure Piping: Join according to ASTM D 2855. 
3. PVC to ABS Nonpressure Transition Fittings: Join according to ASTM D 3138 Appendix. 

W. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212. 

X. Remake joints which fail pressure tests with new materials including pipe, fittings, gaskets 
and/or a filler. 

3.3 ACCESS DOORS 

A. Provide access doors for installation by architectural trades unless noted otherwise. Provide 
access doors in the walls, as required to make all valves, controls, coils, motors, air vents, 
filters, electrical boxes and other equipment installed by the Contractor accessible. Minimum 
size 12 inches x 12 inches. Provide access doors in the ceiling, for accessibility as mentioned 
above, 24 inches x 24 inches minimum size. Areas with accessible ceilings (ceilings where lay-
in panels are not fastened in place and can be individually removed without removal of adjacent 
tiles) will not require access doors. Refer to Division 08 Section “Access Doors and Frames” for 
manufacturers and model numbers and additional information. 

B. When access doors are in fire resistant walls or ceilings, they shall bear the Underwriters' 
Laboratories, Inc., Label, with time design rating equal to or greater than the wall or ceiling 
unless they were a part of the tested assembly. 

3.4 EQUIPMENT CONNECTIONS 

A. Make connections to equipment, fixtures, and other items included in the work in accordance 
with the submittals and rough-in measurements furnished by the manufacturers of the particular 
equipment furnished. 

1. Any and all additional connections not shown on the drawings but shown on the 
equipment manufacturer’s submittal or required for the successful operation of the 
equipment shall be installed as part of this Contract at no additional charge to the Owner. 

B. All piping connections to pumps, coils, and other equipment shall be installed without strain at 
the pipe connection of this equipment. When directed, remove the bolts in flanged connections 
or disconnect piping to demonstrate that piping has been so connected. 
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3.5 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, where indicated on Drawings, at final 
connection to each piece of equipment and at all control valves. 

2. Install flanges, in piping NPS 2-1/2 and larger, where indicated on Drawings, at final 
connection to each piece of equipment and at all control valves. 

3.6 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
indicated. Housekeeping pad locations and sizes shall be coordinated by mechanical contractor 
prior to the placement of concrete slabs. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 

C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of 
components. Connect equipment for ease of disconnecting, with minimum interference to other 
installations. Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

E. For suspended equipment, furnish and install all inserts, rods, structural steel frames, brackets 
and platforms required. Obtain approval of Architect for same including loads, locations and 
methods of attachment. 

F. The Contract Documents indicate items to be purchased and installed. The items are noted by a 
manufacturer’s name, catalog number and/or brief description. The catalog number may not 
designate all the accessory parts for a particular application. Arrange with the manufacturer for 
the purchase of all items required for a complete installation. 

3.7 PAINTING 

A. Painting of mechanical systems, equipment, and components is specified in Division 09. 

B. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and 
procedures to match original factory finish. 

3.8 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor mechanical materials and equipment. 

C. Where pipe and/or equipment support members must be welded to structural building framing, 
Contractor shall seek prior approval from Architect and structural engineer. Scrape, brush clean, 
and apply one coat of zinc rich primer after welding. 
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D. Field Welding: Comply with AWS D1.1. 

3.9 EPOXY BONDING TO EXISTING MATERIALS 

A. Use epoxy bonding compound to set sleeves or pipes in existing concrete to bond new concrete 
and/or grout to existing materials or to bond dissimilar materials. 

B. The compound, when applied in accordance with the manufacturer's instructions, shall be 
capable of initial curing within 48 hours at temperatures as low as 40 deg F and shall be 
capable of bonding any combination of the following properly prepared materials: Wet or dry, 
cured or uncured concrete or mortar; vitrified clay; cast iron and carbon steel. 

3.10 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor 
mechanical materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or 
will receive finish materials. Tighten connections between members. Install fasteners without 
splitting wood members. 

C. Attach to substrates as required to support applied loads. 

3.11 GROUTING 

A. Mix and install grout for mechanical equipment base bearing surfaces, pump and other 
equipment base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

3.12 CUTTING, CORING AND PATCHING 

A. Refer to Division 01 Specification Sections for requirements for cutting, coring, patching and 
refinishing work necessary for the installation of mechanical work. 

B. All cutting, coring, patching and repair work shall be performed by the Contractor through 
approved, qualified subcontractors. Contractor shall include full cost of same in bid. 
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3.13 FLASHING 

A. Provide all flashing required for mechanical work. Refer to Division 07 Specification Sections. 

3.14 LUBRICATION 

A. Provide all lubrication for the operation of the equipment until acceptance by the Owner. 
Contractor is responsible for all damage to bearings up to the date of acceptance of the 
equipment. Protect all bearings and shafts during installation. Thoroughly grease steel shafts to 
prevent corrosion. Provide covers as required for proper protection of all motors and other 
equipment during construction. 

3.15 CLEANING 

A. Each Mechanical Trade shall be responsible for removing all debris daily as required to 
maintain the work area in a neat, orderly condition. 

B. Flushing, cleaning, and disinfection of domestic water piping is specified in Division 15 Section 
“Domestic Water Piping.” 

C. Exterior surfaces of all piping, ductwork and equipment shall be wiped down to remove excess 
dirt and debris prior to concealment by Architectural Trades work. 

D. Upon completion of work in each respective area, clean and protect work. Just prior to final 
acceptance, perform additional cleaning as necessary to provide clean equipment and areas to 
the Owner. 

END OF SECTION 15050 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 15 “Mechanical General Requirements.” 
2. Division 15 Sections for application of motors and reference to specific motor 

requirements for motor-driven equipment. 
3. Division 16 Section “Enclosed Switches and Circuit Breakers”. 
4. Division 16 Section “Enclosed Controllers”. 
5. Division 16 Section “Fuses”. 

1.2 SUMMARY 

A. This Section includes basic requirements for factory-installed motors. 

1.3 DEFINITIONS 

A. ABMA: American Bearing Manufacturers Association. (Formerly AFBMA: Anti-Friction Bearing 
Manufacturers Association.) 
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B. Factory-Installed Motor: A motor installed by motorized-equipment manufacturer as a 
component of equipment. 

C. Packaged Self Contained Equipment:  Equipment which includes component mechanical and 
electrical equipment mounted on common bases, skids or frames or in common enclosures with 
internal control and power wiring factory installed and ready to accept a single electrical service 
connection.  Provide the equipment complete with enclosed controllers, main disconnect 
switches, control transformers, control devices, wiring and accessories as required. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications: A Nationally Recognized Testing Laboratory (NRTL), acceptable 
to authorities having jurisdiction, with the experience and capability to conduct the testing 
indicated. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by an NRTL acceptable to authorities having jurisdiction, and marked for intended 
use. 

C. Comply with NFPA 70. 

1.5 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices. Provide motors that are: 

1. Compatible with the following: 

a. Magnetic controllers. 
b. Multispeed controllers. 
c. Reduced-voltage controllers. 
d. Solid-state controllers. 

2. Matched to torque and horsepower requirements of the load. 
3. Matched to ratings and characteristics of supply circuit and required control sequence. 

B. Coordinate electrical scope of work to be provided by Division 15 with this Section, related 
Division 15 Specifications, Division 16 Specifications and the Drawings.  

C. Electrical work provided under Division 15:  Furnish UL Listed components in accordance with 
this section, Division 16, and applicable NEMA and NEC (ANSI C 1) requirements.  Provide 
wiring, external to electrical enclosures, in conduit. 

D. Furnished, installed and wired under Division 15  unless otherwise indicated: 

1. Disconnected components in packaged self-contained equipment that are so constructed 
that components of wiring must be disconnected for shipment and reconnected after 
installation. 

E. Furnished and installed under Division 15  and wired under Division 16 unless otherwise 
indicated: 
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1. Motors required for mechanical equipment 
2. Packaged Self-Contained Equipment:   

a. Provide equipment ready to accept a single electrical service connection. 
b. For equipment with remote mounted control panels, provide mounting of the 

control panel and external wiring from the control panel to the package self-
contained equipment. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with requirements, provide products by one of the following: 

1. Dayton. 
2. Toshiba Intl. 
3. Baldor Electric/Reliance. 
4. Emerson Motor Technologies; U.S. Electrical Motors. 
5. Regal Beloit/GE Commercial Motors. 
6. Regal Beloit/Leeson. 
7. Regal Beloit/Marathon. 
8. Siemens. 

2.2 MOTOR REQUIREMENTS 

A. Motor requirements apply to factory-installed motors except as follows: 

1. Different ratings, performance, or characteristics for a motor are specified in another 
Section. 

2. Manufacturer for a factory-installed motor requires ratings, performance, or 
characteristics, other than those specified in this Section, to meet performance specified. 

3. Submersible motors integral to pumps and excluded from NEMA and EISA standards. 

B. Electrical Power Supply Characteristics:  Coordinate electrical system requirements with 
Division 16. 

C. Electrical Power System Characteristics:  As scheduled on the Drawings. 

D. Electrical Connection:  Conduit connection boxes, threaded for conduit.  For fractional 
horsepower motors where connection is made directly, provide screwed conduit connection in 
end frame. 

2.3 MOTOR CHARACTERISTICS 

A. Motors 1/2 HP and Larger: Three phase, unless otherwise indicated. 

B. Motors Smaller Than 1/2 HP: Single phase, unless otherwise indicated. 

C. Frequency Rating: 60 Hz. 
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D. Voltage Rating: NEMA standard voltage selected to operate on nominal circuit voltage to which 
motor is connected. 

E. Service Factor: 1.15 for open dripproof motors; 1.0 for totally enclosed motors. 

F. Duty: Continuous duty at ambient temperature of 105 deg F and at altitude of 3300 feet above 
sea level. 

G. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected 
loads at designated speeds, at installed altitude and environment, with indicated operating 
sequence, and without exceeding nameplate ratings or considering service factor. 

H. Brake Horsepower Input:  Shall not exceed 90 percent of the rated motor horsepower. 

I. Enclosure: Open dripproof (ODP) for motors installed indoors and out of the airstream. Totally-
enclosed fan-cooled (TEFC) for motors installed outdoors or within the airstream. 

2.4 POLYPHASE MOTORS 

A. Description: NEMA MG 1, Design B, medium induction motor. 

B. Efficiency: C-face motors, JP and JM frame motors, and motors over 200 horsepower shall be 
energy efficient motors. Efficiency of the motor shall be determined based on the NEMA MG1. 
The minimum efficiencies, nominal efficiencies and shall meet or exceed Table 12-11. 

 
     
 1800 RPM 1800 RPM 
 OPEN DRIP-PROOF MOTORS ENCLOSED MOTORS 
 4 POLE 4 POLE 
     
 NOMINAL MINIMUM NOMINAL MINIMUM 

HP EFF EFF EFF EFF 
1 82.5 81.5 82.5 81.5 

1.5 84 82.5 84 82.5 
2 84 82.5 84 82.5 
3 86.5 85.5 87.5 86.5 
5 87.5 86.5 87.5 86.5 

7.5 88.5 87.5 89.5 88.5 
10 89.5 88.5 89.5 88.5 
15 91 90.2 91 90.2 
20 91 90.2 91 90.2 
25 91.7 91 92.4 91.7 
30 92.4 91.7 92.4 91.7 
40 93 92.4 93 92.4 
50 93 92.4 93 93 
60 93.6 93 93.6 93 
75 94.1 93.6 94.1 93.6 
100 94.1 93.6 94.5 94.1 
125 94.5 94.1 94.5 94.1 
150 95 94.5 95 94.5 
200 95 94.5 95 94.5 
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  1200 RPM 3600 RPM 

  
OPEN DRIP-PROOF 

MOTORS 
OPEN DRIPPROOF 

MOTORS 
  6 POLE 2 POLE 
     
 NOMINAL MINIMUM NOMINAL MINIMUM 

HP EFF EFF EFF EFF 
1 80 78.5 -- -- 

1.5 84 82.5 82.5 81.5 
2 85.5 84 84 82.5 
3 86.5 85.5 84 82.5 
5 87.5 86.5 85.5 84 

7.5 88.5 87.5 85.5 86.5 
10 90.2 89.5 88.5 87.5 
15 90.2 89.5 89.5 88.5 
20 91 90.2 90.2 89.5 
25 91.7 91 91 90.2 
30 92.4 91.7 91 90.2 
40 93 92.4 91.7 91 
50 93 93 92.4 91.7 
60 93.6 93 93 92.4 
75 93.6 93 93 92.4 
100 94.1 93.6 93 92.4 
125 94.1 93.6 93.6 93 
150 94.5 94.1 93.6 93 
200 94.5 94.1 94.5 94.1 

C. Efficiency: Motors 1 horsepower to 200 horsepower shall be premium efficient motors meeting 
requirements of NEMA Premium Efficiency Motor Program. Efficiency of the motor shall be 
determined based on the NEMA MG1. The nominal efficiencies shall meet or exceed Table 12-
12. 

Nominal Efficiencies For “NEMA PremiumTM” Induction Motors 
Rated 600 Volts or Less (Random Wound) 

 
 Open Drip-Proof Totally Enclosed Fan-Cooled 

       
HP 6-pole 4-pole 2-pole 6-pole 4-pole 2-pole 
1 82.5 85.5 77.0 82.5 85.5 77.0 

1.5 86.5 86.5 84.0 87.5 86.5 84.0 
2 87.5 86.5 85.5 88.5 86.5 85.5 
3 88.5 89.5 85.5 89.5 89.5 86.5 
5 89.5 89.5 86.5 89.5 89.5 88.5 

7.5 90.2 91.0 88.5 91.0 91.7 89.5 
10 91.7 91.7 89.5 91.0 91.7 90.2 
15 91.7 93.0 90.2 91.7 92.4 91.0 
20 92.4 93.0 91.0 91.7 93.0 91.0 
25 93.0 93.6 91.7 93.0 93.6 91.7 
30 93.6 94.1 91.7 93.0 93.6 91.7 
40 94.1 94.1 92.4 94.1 94.1 92.4 
50 94.1 94.5 93.0 94.1 94.5 93.0 
60 94.5 95.0 93.6 94.5 95.0 93.6 
75 94.5 95.0 93.6 94.5 95.4 93.6 
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Nominal Efficiencies For “NEMA PremiumTM” Induction Motors 
Rated 600 Volts or Less (Random Wound) 

 
 Open Drip-Proof Totally Enclosed Fan-Cooled 

       
HP 6-pole 4-pole 2-pole 6-pole 4-pole 2-pole 
100 95.0 95.4 93.6 95.0 95.4 94.1 
125 95.0 95.4 94.1 95.0 95.4 95.0 
150 95.4 95.8 94.1 95.8 95.8 95.0 
200 95.4 95.8 95.0 95.8 96.2 95.4 

 
Nominal Efficiencies For “NEMA PremiumTM” Induction Motors 

Rated Medium Volts for 5kV or Less (Form Wound) 
 

 Open Drip-Proof Totally Enclosed Fan-Cooled 
       

HP 6-pole 4-pole 2-pole 6-pole 4-pole 2-pole 
250 95.0 95.0 94.5 95.0 95.0 95.0 
300 95.0 95.0 94.5 95.0 95.0 95.0 
350 95.0 95.0 94.5 95.0 95.0 95.0 
400 95.0 95.0 94.5 95.0 95.0 95.0 
450 95.0 95.0 94.5 95.0 95.0 95.0 
500 95.0 95.0 94.5 95.0 95.0 95.0 

D. Stator: Copper windings, unless otherwise indicated. 

1. Multispeed motors shall have separate winding for each speed. 

E. Rotor: Squirrel cage, unless otherwise indicated. 

F. Bearings: Grease lubricated anti-friction ball bearings with housings equipped with plugged 
provision for relubrication, rated for minimum ABMA 9, L-10 life of 120,000 hours. Calculate 
bearing load with NEMA minimum V- belt pulley with belt center line at end of NEMA standard 
shaft extension. Stamp bearing sizes on nameplate. 

G. Temperature Rise: Match insulation rating, unless otherwise indicated. 

H. Insulation: Class F, unless otherwise indicated. 

I. Code Letter Designation: 

1. Motors 10 HP and Larger: NEMA starting Code (KVA Code) F or G. 
2. Motors Smaller Than 10 HP: Manufacturer's standard starting characteristic. 

J. Enclosure: Cast iron for motors 7.5 hp and larger; rolled steel for motors smaller than 7.5 hp. 

1. Finish: Gray enamel. 

K. Sound Level: Not to exceed NEMA MG-1 12.54. 



EHRESMAN ASSOCIATES, INC.  15055 - MOTORS 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 7 
RESTROOM REMODELING (PHASE 2) 
 
2.5 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 

A. Motors Used with Reduced-Inrush Controllers: Match wiring connection requirements for 
controller with required motor leads. Provide terminals in motor terminal box, suited to control 
method. 

B. Shaft Grounding:  Provide a means to protect motor from common mode currents. 

1. Required for: 

a. Motors 100 HP and larger. 

2. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Electro Static Technology, Inc.; Aegis SGR Conductive Microfiber. 

C. Source Quality Control: Perform the following tests on each motor according to NEMA MG 1: 

1. Measure winding resistance. 
2. Read no-load current and speed at rated voltage and frequency. 
3. Measure locked rotor current at rated frequency. 
4. Perform high-potential test. 

2.6 SINGLE-PHASE MOTORS 

A. Type: One of the following, to suit starting torque and requirements of specific motor application: 

1. Permanent-split capacitor. 
2. Split-phase start, capacitor run. 
3. Capacitor start, capacitor run. 

B. Shaded-Pole Motors: For motors 1/20 hp and smaller only. 

C. Thermal Protection: Internal protection to automatically open power supply circuit to motor when 
winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. 
Thermal-protection device shall automatically reset when motor temperature returns to normal 
range. 

D. Bearings: Ball type for belt-connected motors and other motors with high radial forces on motor 
shaft; sealed, prelubricated-sleeve type for other single-phase motors. 

2.7 ENCLOSED CONTROLLERS 

A. Provide enclosed controllers in accordance with requirements specified in Division 16 Section 
“Enclosed Controllers”. 
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2.8 ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

A. Provide enclosed switches and circuit breakers in accordance with requirements specified in 
Division 16 Section “Enclosed Switches and Circuit Breakers”. 

2.9 FUSES 

A. Provide fuses in accordance with requirements specified in Division 16 Section “Fuses”. 

PART 3 - EXECUTION 

3.1 FIELD QUALITY CONTROL 

A. All three phase motors 1/2 HP and above shall be tested by the Testing Agency. 

B. Prepare for acceptance tests as follows: 

1. Check motor nameplates for H.P., speed, phase and voltage. 
2. Check coupling alignment and shaft end play. 
3. Run each motor with its controller. Demonstrate correct rotation, alignment, and speed at 

motor design load. 
4. Test interlocks and control features for proper operation. 
5. Verify that current in each phase is within nameplate rating. 

C. Testing: Perform the following field quality-control testing: 

1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 
Section 7.15.1. Certify compliance with test parameters. 

2. Jog motor as required to verify proper phase and shaft rotation.  Immediately after start-
up, check bearing temperature and smooth operation. Take current reading at full load 
using a clamp-on ammeter.  If ammeter reading is over the rated full load current, 
determine reason for discrepancy and take necessary corrective actions.  Record all 
readings, motor nameplate data and overload heater data. 

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3.2 ADJUSTING 

A. Align motors, bases, shafts, pulleys and belts. Tension belts according to manufacturer's written 
instructions. 

3.3 CLEANING 

A. After completing equipment installation, inspect unit components. Remove paint splatters and 
other spots, dirt, and debris. Repair damaged finish to match original finish. 

B. Clean motors, on completion of installation, according to manufacturer's written instructions. 

END OF SECTION 15055 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze 
hangers for pipe and equipment supports. 

2. Division 15 Section “Mechanical General Requirements.” 
3. Division 15 Section “Basic Mechanical Materials and Methods.” 
4. Division 15 Section "Mechanical Vibration Controls" for vibration isolation devices. 
5. Division 15 Section "Pipe Expansion Fittings and Loops" for pipe guides and anchors. 
6. Division 15 Section(s) "Metal Ducts" for duct hangers and supports. 

1.2 DEFINITIONS 

A. MSS: Manufacturers Standardization Society for The Valve and Fittings Industry Inc. 

B. Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and 
Supports." 
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C. MFMA: Metal Framing Manufacturers Association. 

1.3 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple pipes, including pipe stands, capable of supporting combined 
weight of supported systems, system contents, and test water. 

B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

1.4 SUBMITTALS 

A. Product Data: For the following: 

1. Steel pipe hangers and supports. 
2. Thermal-hanger shield inserts. 

B. Shop Drawings:  Show fabrication and installation details and include calculations for the 
following: 

1. Trapeze pipe hangers. Include Product Data for components. 
2. Metal framing systems. Include Product Data for components. 
3. Pipe stands. Include Product Data for components. 
4. Equipment supports. 

C. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. MSS Standards:  Pipe hangers, supports, and accessories shall comply with the following: 

1. MSS SP-58, Pipe Hangers and Supports – Materials, Design and Manufacture. 
2. MSS SP-69, Pipe Hangers and Supports – Selection and Application. 
3. MSS SP-89, Pipe Hangers and Supports – Fabrication and Installation Practices. 

B. Welding: Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 
2. AWS D1.3, "Structural Welding Code--Sheet Steel." 
3. AWS D1.4, "Structural Welding Code--Reinforcing Steel." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 HANGER ROD MATERIAL 

A. Threaded, hot rolled, steel rod conforming to ASTM A 36 or A575. 

1. Rod continuously threaded. 
2. Use of rod couplings is prohibited. 

2.3 STEEL PIPE HANGERS AND SUPPORTS 

A. Description: MSS SP-69, Types 1 through 58, factory-fabricated components. Refer to Part 3 
"Hanger and Support Applications" Article for where to use specific hanger and support types. 

B. Manufacturers: 

1. Anvil International, Inc. 
2. Cooper B-Line, Inc. 
3. Carpenter & Paterson, Inc. 
4. Hilti USA. 
5. ERICO International Corp. 
6. PHD Manufacturing, Inc. 
7. Tolco | Cooper B-Line, Inc. 

C. Nonmetallic Coatings: Plastic coating, jacket, or liner. 

D. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of 
bearing surface of piping. 

2.4 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts. 

2.5 METAL FRAMING SYSTEMS 

A. Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels 
and other components. 

B. Manufacturers: 

1. Anvil International, Inc.; Anvil-Strut. 
2. Cooper B-Line, Inc. 
3. Power-Strut Div.; Tyco International, Ltd. 
4. Unistrut Corp.; Tyco International, Ltd. 
5. Hilti USA. 
6. Tolco | Cooper B-Line, Inc.; TOLStrut. 
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C. Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated. 

D. Nonmetallic Coatings: Plastic coating, jacket, or liner. 

2.6 METAL INSULATION SHIELDS 

A. Manufacturers: 

1. Anvil International, Inc. 
2. Cooper B-Line, Inc. 
3. Carpenter & Paterson, Inc. 
4. ERICO International Corp. 
5. PHD Manufacturing, Inc. 
6. Tolco | Cooper B-Line, Inc. 

B. Description:  MSS SP-69, Type 40, protective shields.  Shields shall span an arc of 180 
degrees. 

C. Shield Dimensions for Pipe:  Not less than the following: 

1. NPS 1/4 to NPS 2: 12 inches long and 0.048 inch thick. 

2.7 THERMAL-HANGER SHIELDS 

A. Manufacturers: 

1. Cooper B-Line, Inc. 
2. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 
3. Rilco Manufacturing Company, Inc. 
4. American Mechanical Insulation Sales Inc. (AMIS). 
5. ERICO International Corp. 
6. Tolco | Cooper B-Line, Inc. 
7. Value Engineered Products, Inc. 

B. Description: Manufactured assembly consisting of insulation insert encased in 360 degree sheet 
metal shield. 

1. Minimum Compressive Strength of Insert Material: 

a. 100-psig- for sizes smaller than NPS 6. 
b. 600-psig- for sizes NPS 6 and larger. 

C. Insulation-Insert Material for Cold Piping: Full 360 degree, water-repellent treated, ASTM C 533, 
Type I calcium silicate with vapor barrier. 

D. Insulation-Insert Material for Hot Piping: Full 360 degree, water-repellent treated, ASTM C 533, 
Type I calcium silicate. 

E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature. 
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F. Include carbon steel ASTM A36 load distribution plates as required by load, pipe movement, 
hanger style, and hanger spacing. 

2.8 FASTENER SYSTEMS 

A. Mechanical-Expansion Anchors: Insert-wedge-type zinc-coated steel, for use in hardened 
portland cement concrete with pull-out, tension, and shear capacities appropriate for supported 
loads and building materials where used. 

1. Manufacturers: 

a. Cooper B-Line, Inc. 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head. 
e. MKT Fastening, LLC. 
f. Powers Fasteners. 

B. Chemical Fasteners: Insert-type-stud bonding system anchor for use with hardened portland 
cement concrete, and tension and shear capacities appropriate for application.  Exception:  Do 
not use chemical fasteners to support hanger systems for fire protection piping. 

1. Manufacturers: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head. 
c. MKT Fastening, LLC. 
d. Powers Fasteners. 

2. Bonding Material: ASTM C 881, Type IV, Grade 3, 2-component epoxy resin suitable for 
surface temperature of hardened concrete where fastener is to be installed. 

3. Stud: ASTM A 307, zinc-coated carbon steel with continuous thread on stud, unless 
otherwise indicated. 

4. Washer and Nut: Zinc-coated steel. 

2.9 MISCELLANEOUS MATERIALS 

A. Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized. 

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 
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PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT APPLICATIONS 

A. Specific hanger and support requirements are specified 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 outdoor applications or where 
exposed to outdoor conditions. 

D. Use hangers and supports with plastic coating, or galvanized metallic coatings for applications 
in corrosive atmospheres. 

E. Use metal framing, with plastic coating, or galvanized metallic coatings for metal framing in 
corrosive atmospheres. 

F. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Single Pipes 

a. Support uninsulated pipe up to NPS 4 size with TYPE 1 or TYPE 10 attachments. 
b. Support uninsulated pipe NPS 6 size through NPS 12 size with TYPE 1 

attachments. 
c. Support uninsulated pipe larger than NPS 12 size with double rod roller hangers, 

Type 41. 
d. Support insulated pipe up to NPS 2 size with Type 1 attachments and Type 40 

insulation shield. 
e. Support insulated cold piping NPS 2-1/2 to NPS 12 size with TYPE 1 attachment 

with thermal-hanger shield. 
f. Support insulated cold piping larger than NPS 12 with Type 1 attachment with 

thermal-hanger shield. 
g. Support insulated hot piping NPS 2-1/2 size through NPS 12 size with roller 

hangers TYPES 41, 43, 44 or 46 with thermal-hanger shield designed for use with 
a pipe roller. 

h. Support insulated hot piping larger than NPS 12 size with double rod roller 
hangers, Type 41, with thermal-hanger shield designed for use with a pipe roller. 

2. Parallel Pipes: 

a. Fabricate trapeze hangers from approved structural steel shapes in accordance 
with “Miscellaneous Materials” requirements or use commercially available 
proprietary design, rolled steel. Refer to applicable requirements for “Single Pipes” 
and “Metal Fabrications.” 
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I. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. MSS Type 8 or spring type to meet system requirements. 

J. Insulation Shields and Thermal-Hanger Shields: Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. For Trapeze or Clamped Systems:  For insulated piping use thermal-hanger shields to 
prevent crushing insulation. 

2. For Trapeze Systems Constructed of Metal Strut:  Plastic shields may be used in 
exposed locations. 

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. Anchor Devices, Concrete and Masonry: in accordance with Group I, Group II, Type 2, 
Class 2, Style 1 and Style 2, Group III and Group VIII or FS FF-S-325A. Furnish cast-in 
floor type equipment anchor devices with adjustable positions. Furnish built in anchor 
devices for masonry, unless otherwise approved by the Architect. Powder actuated 
anchoring devices shall not be used to support any mechanical systems components. 

2. Beam Clamps: 

a. Center Loading: TYPE 21, 28, 29 and 30, unless otherwise indicated. Type 27 
shall be allowed to support single pipes NPS 6 size or smaller only. 

b. "C" Clamps: Type 19, 20 or 23, for supporting single pipes NPS 2-1/2 size or 
smaller only. Use of "C" clamps, or beam clamps of "C" pattern, or any 
modification thereof, is prohibited for supporting multiple pipes or pipes larger than 
NPS 2-1/2. 

3. Inserts, Concrete: TYPE 18 or 19. When applied to loads equivalent to piping in sizes 
NPS 2 and larger, and where otherwise required by imposed loads, a one foot length of 
1/2 inch NPS 4 reinforcing rod shall be inserted and wired through wing slots. Proprietary 
type continuous inserts may be proposed and shall be submitted for approval. 

M. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Use spring supports and sway braces TYPES 48, 49, 50, 51, 52, 53, 54, 55 or 56. For 
specific points: 

a. Provide spring supports at point of support where vertical movement will occur. 
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b. For light loads and vertical movement less than 1/4 inch, TYPES 48 or 49 spring 
cushion supports. 

c. For vertical movements in excess of 1/4 inch but less than 1/2 inch, TYPES 51, 52 
or 53 variable spring supports shall be used, loaded to not more than 75 percent of 
published load rating. 

d. For vertical movements of 1/2 inch and more, TYPES 54, 55 and 56 constant 
support spring hangers. 

e. Sway braces; TYPE 50. 
f. Variable spring hangers in accordance with referenced MSS Standards with 

"medium" allowable load change. 

N. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not 
specified in piping system Sections. 

O. Comply with MFMA-102 for metal framing system selections and applications that are not 
specified in piping system Sections. 

P. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction. 

Q. Use chemical fasteners instead of building attachments where required in concrete 
construction. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, 
supports, clamps, and attachments as required to properly support piping from building 
structural frame. 

B. Provide necessary piping and equipment supporting elements including: building structure 
attachments, supplementary steel, hanger rods, stanchions and fixtures, vertical pipe 
attachments, horizontal pipe attachments, anchors, guides, spring supports in accordance with 
the referenced codes, standards, and requirements specified. Support piping and equipment 
from building structure, not from roof deck, floor slab, other pipe, duct or equipment. 

C. At connections between piping systems, hangers and equipment of dissimilar metals, insulate, 
using dielectric insulating material, nonferrous piping against direct contact with the building 
steel by insulating the contact point of the hanger and pipe or the hanger and building steel. 
Test each point of dielectric insulation with an ohm meter to ensure proper isolation of dissimilar 
materials. Test shall be observed by the Owner's Representative and/or Architect. 

D. Use copper plated or plastic coated supporting element in contact with copper tubing or glass 
piping. 

E. File and paint cut ends and shop or field prime paint supporting element components. 

F. Hang piping parallel with the lines of the building, unless otherwise indicated. Route piping in an 
orderly manner and maintain gradient. Space piping and components so a threaded pipe fitting 
may be removed between adjacent pipes and so there will be not less than 1/2 inch of clear 
space between finished surfaces and piping. Arrange hangers on adjacent parallel service lines 
in line with each other. 



EHRESMAN ASSOCIATES, INC.  15060 - HANGERS AND SUPPORTS 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 9 
RESTROOM REMODELING (PHASE 2) 
 

G. Flange loads on connected equipment shall not exceed 75 percent of maximum allowed by 
equipment manufacturer. Flange loads in liquid containing systems shall be checked in the 
presence of the Architect when piping is full of liquid. No flange load is allowed on pumps, 
vibration isolated equipment or flexible connectors. 

H. Spring supports, within specified limitations: Constant support type, where necessary to avoid 
transfer of load from support to support or onto connected equipment; otherwise, variable 
support type located at points subject to vertical movement. 

I. Incorporate pipe anchors into piping systems to maintain permanent pipe positions. Install 
alignment guides for the piping adjacent to and on each side of pipe expansion loops and 
expansion joints to maintain alignment. 

J. Where necessary, brace piping and supports against reaction, sway and vibration. 

K. Do not hang piping from joist pans, floor decks, roof decks, equipment, ductwork, or other 
piping. 

L. Install turnbuckles, swing eyes and clevises to accommodate temperature changes, pipe 
accessibility, and adjustment for load pitch. Rod couplings are not acceptable. 

M. Install hangers and supports for piping at intervals specified, at locations not more than 3 feet 
from the ends of each runout, not more than 3 feet from connections to equipment, and not over 
25 percent of specified interval from each change in direction of piping and for concentrated 
loads such as valves, etc. 

N. Base the load rating for pipe support elements on loads imposed by insulated weight of pipe 
filled with water. The span deflection shall not exceed slope gradient of pipe. 

O. If structural steel, roofs, or tunnels will allow support spacing greater than that shown above, 
Contractor shall submit proposed support system along with structural calculations documenting 
the allowance of such spacing, in accordance with ANSI, B31.1, and MSS Guidelines. 

P. Support vertical risers independently of connected horizontal piping whenever practical, with 
supports at the base and at intervals to accommodate system range of load with thermal 
conditions. Support vertical risers at each floor penetration for piping in shafts or chases. Guide 
for lateral stability. Fit horizontal piping connected to moving risers with two spring supports 
connected adjacent to riser, spaced according to required hanger spacing. 

Q. For risers at temperatures of 100 deg F or less place riser clamps under fittings. Support carbon 
steel pipe at each operating level or floor and at not more than 15-foot intervals for pipe 2 
inches and smaller, and at not more than 20 foot intervals for pipe 2-1/2 inches and larger. 

R. After the piping systems have been installed, tested and placed in satisfactory operation, firmly 
tighten hanger rod nut and jam nut and upset threads to prevent movement of fasteners. 

S. Attach pipe anchors and pipe alignment guides to the building structure where indicated. If not 
indicated, the method used is optional to the Contractor, subject to approval by the Architect. In 
the case of structural steel, make attachment by clamping in accordance with the American 
Institute of Steel Construction Specification for the Design, Fabrication and Erection of 
Structural Steel for Building. 
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T. Attach supporting elements connected to structural steel columns to preclude vertical slippage 
and cascading failure. 

U. Attach pipe hangers and other supporting elements to roof purlins and trusses at panel points. 

V. Where eccentric loading beam clamps are approved and where other work is supported by 
similar eccentric loading support element from the same structural member, locate eccentric 
loading support elements to minimize structural member torsion load. 

W. Limit the location of supporting elements for piping and equipment, when supported from roof, 
to panel points of the bar joists. 

X. Building structure shall not be reinforced except as approved by the Architect in writing. 

Y. Use approved cast-in-place inserts or built-in anchors for attachment to concrete structure.  Size 
inserts and anchors for the total applied load with a safety factor in accordance with applicable 
codes but in no case less than 5. Coordinate installation of all imbedded items in accordance 
with manufacturer's instructions. Position anchorage and imbedded items as indicated and/or 
where required and support against displacement during placing of concrete. Cutting or 
repositioning of concrete beam or girder or reinforcing steel to accommodate inserts will not be 
allowed. Provide removable closures in imbedded device openings to prevent entry of concrete. 

Z. Support piping and equipment from concrete building frame, not from roof or floor slabs unless 
otherwise indicated. 

AA. Use cast-in-place inserts in concrete beams and girders. Drilled anchors/wedge type inserts 
shall be used on vertical surfaces only. Coordinate with structural engineer. 

BB. Attach piping supports to the side of concrete beams and concrete joist. Provide supplementary 
support steel as required. Cast-in-place or drilled anchors will not be permitted in the bottom of 
concrete beams and concrete joist. 

CC. Attach piping supports to the side of concrete beams or concrete joist. Where intermediate 
hangers are required to meet the hanger spacing schedule, the Contractor may propose 
attachment of intermediate pipe supports to the bottom of the concrete slab pending submittal of 
a satisfactory pull out test. The Contractor shall submit pull out test criteria, pull out test results, 
proposed hanger detail and hanger point loads to the Architect for written approval. 

DD. Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for 
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze 
pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified above for individual 
pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported. 
Weld steel according to AWS D1.1. 

EE. Metal Framing System Installation: Arrange for grouping of parallel runs of piping and support 
together on field-assembled metal framing systems. 

FF. Fastener System Installation: 
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1. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 

GG. Roof-Mounting Pipe and Equipment Stand Installation: 

1. Stand Types except Curb-Mounting Type: Assemble components and mount on smooth 
roof surface. Do not penetrate roof membrane. 

2. Curb or Rail Mounting Type Stands: Assemble components or fabricate stand and mount 
on permanent, stationary roof curb or rail. Refer to Division 07 Section "Roof 
Accessories" for curb and rail installation. 

HH. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and 
other accessories. 

II. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

JJ. 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. 

KK. Install lateral bracing with pipe hangers and supports to prevent swaying. 

LL. 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. 

MM. Load Distribution: Install hangers and supports so piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

NN. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum 
pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building 
services piping) are not exceeded. 

OO. Insulated Piping: Comply with the following: 

1. Pipe smaller than NPS 2: Install adjustable swivel ring or clevis type hangers with 
protection shield. 

2. Cold Pipe NPS 2-1/2 and larger: Install clevis type hangers with thermal hanger shields. 
3. Hot Pipe NPS 2-1/2 through NPS 5: Install single rod roller hanger with thermal hanger 

shield. 
4. Hot Pipe NPS 6 and larger: Install 2-rod roller hanger with thermal hanger shield. 
5. Trapeze Supported Pipe NPS 2 and smaller: Install with protection shield and secure to 

trapeze support with standard U-bolts and locknuts. 
6. Trapeze Supported Cold Pipe NPS 2-1/2 and larger: Install with thermal hanger shield 

and secure to trapeze support with standard U-bolts and locknuts. 
7. Trapeze Supported Hot Pipe NPS 2-1/2 and larger: Install thermal hanger shield and 

cradle pipe in adjustable cast iron roller support. 

PP. Refer to individual piping sections for hanger spacing and hanger rod sizes. 



EHRESMAN ASSOCIATES, INC.  15060 - HANGERS AND SUPPORTS 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 12 
RESTROOM REMODELING (PHASE 2) 
 
3.3 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 smooth bearing surface. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 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 contours 

of welded surfaces match adjacent contours. 

3.5 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 1-1/2 inches. 

3.6 PAINTING 

A. Touch Up: Cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint on miscellaneous metal are specified in Division 09 painting Sections. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 15060 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 
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B. Related Sections include the following: 

1. Division 15 Section “Mechanical General Requirements.” 
2. Division 15 Section “Basic Materials and Methods.” 
3. Division 15 Section “Hanger and Supports” for thermal hanger shield inserts. 
4. Division 15 Section “Plumbing Fixtures: for protective shielding guards. 
5. Division 15 Section "Metal Ducts" for duct liners. 

1.2 SUMMARY 

A. This Section includes mechanical insulation for pipe, duct, and equipment. 

B. Reinsulate all existing systems including piping, fittings, ductwork, equipment, etc. which are 
remaining in service and may have been abated as part of the project. 

1.3 DEFINITIONS 

A. ASJ: All-service jacket. 

B. FSK: Foil, scrim, kraft paper. 

C. PVC: Polyvinyl Chloride. 

D. SSL: Self-sealing lap. 

1.4 INDOOR PIPING INSULATION SYSTEMS DESCRIPTION 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are scheduled on 
the Drawings, or identified for each piping system and pipe size range. 

1.5 OUTDOOR, ABOVEGROUND PIPING INSULATION SYSTEMS DESCRIPTION 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are scheduled on 
the Drawings, or identified for each piping system and pipe size range. 

B. Sanitary or Storm Piping Where Heat Tracing Is Installed, All Pipe Sizes: Glass-Fiber Pipe 
Insulation, Type I: 2 inches thick. 

C. Hot Service Drains, All Pipe Sizes: Glass-Fiber Pipe Insulation, Type I: 1 inch thick. 

D. Hot Service Vents, All Pipe Sizes: Mineral Wool Pipe Insulation, Type II: 1 inch thick. 

E. Engine Coolant, All Pipe Sizes: Glass-Fiber or Mineral Wool, Preformed Pipe Insulation, Type I 
or II: 2 inches thick. 

F. Engine Exhaust Piping and Silencer, All Pipe Sizes: Calcium silicate, 4 inches thick. 

G. Fire-Suppression Piping Filled with Water: 
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1. All Pipe Sizes: Insulation shall be either of the following: 

a. Flexible Elastomeric: 2 inches thick. 
b. Glass-Fiber Pipe Insulation, Type I: 2 inches thick. 

H. Fuel Oil Piping, Heated, All Pipe Sizes: Cellular Glass: 2 inches thick. 

1.6 INDOOR DUCT AND PLENUM INSULATION SYSTEMS DESCRIPTION 

A. Acceptable indoor duct and plenum insulation materials and thicknesses are scheduled on the 
Drawings. 

1.7 FIELD-APPLIED JACKETING SYSTEMS DESCRIPTION 

A. Acceptable field-applied jacketing materials and thicknesses are scheduled on the Drawings. 

1.8 SUBMITTALS 

A. Product Data: For each type of product indicated, identify thermal conductivity, thickness, and 
jackets (both factory and field applied, if any). 

1.9 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per ASTM E 84, 
by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label 
insulation and jacket materials and adhesive, mastic, and cement material containers, with 
appropriate markings of applicable testing and inspecting agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

B. Ductwork Maximum Temperature Limits: Based on ASTM C 411 test procedures. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Prior to installation, protect insulation from exposure to water and from physical damage. Prior 
to installation, store insulation in manufacturer’s original packaging. 

1.11 COORDINATION 

A. Coordinate size and location of supports, hangers, and pre-insulated pipe shields/supports 
specified in Division 15 Section "Hangers and Supports." 

B. Coordinate clearance requirements with piping Installer for piping insulation application, duct 
Installer for duct insulation application, and equipment Installer for equipment insulation 
application. Before preparing piping and ductwork Shop Drawings, establish and maintain 
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clearance requirements for installation of insulation and field-applied jackets and finishes and 
for space required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.12 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing. Insulation application may begin on segments that have 
satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS, GENERAL REQUIREMENTS 

A. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

B. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

C. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process. 

E. Adhesives used shall be fire resistant in their dry states and UL listed. 

2.2 PIPE INSULATION MATERIALS 

A. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with 
ASTM C 534, Type I for tubular materials. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Armacell LLC; AP Armaflex. 
b. Nomaco K-Flex; Insul-Tube and Insul-Sheet. 

B. Glass-Fiber, Preformed Pipe Insulation, Type I: 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Johns Manville; Micro-Lok. 
b. Knauf Insulation; 1000 Pipe Insulation. 
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c. Manson Insulation Inc.; Alley-K. 
d. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 deg F Materials: Glass fibers bonded with a thermosetting resin. Comply with 
ASTM C 547, Type I, Grade A, with factory-applied ASJ or ASJ-SSL. Factory-applied 
jacket requirements are specified in Part 2 "Factory-Applied Jackets" Article. 

C. Mineral-Wool, Preformed Pipe Insulation, Type II: 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Fibrex Insulations Inc.; Coreplus 1200. 
b. Rock Wool Manufacturing Company; Delta PC and PF.  
c. Roxul Inc.; 1200 Pipe Insulation. 

2. Type II, 1200 deg F Materials: Mineral wool fibers bonded with a thermosetting resin. 
Comply with ASTM C 547, Type II, Grade A, with factory-applied ASJ or ASJ-SSL. 
Factory-applied jacket requirements are specified in Part 2 "Factory-Applied Jackets" 
Article. 

2.3 DUCTWORK INSULATION MATERIALS 

A. Blanket Insulation: Glass fibers bonded with a thermosetting resin. Comply with ASTM C 553, 
Type II and ASTM C 1290, Type III with factory-applied FSK jacket. Factory-applied jacket 
requirements are specified in Part 2 "Factory-Applied Jackets" Article. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. CertainTeed Corp.; Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap FSK. 
e. Owens Corning; All-Service Duct Wrap. 

B. Board Insulation: Glass fibers bonded with a thermosetting resin. Comply with ASTM C 612, 
Type IA or Type IB. For duct and plenum applications, provide insulation with factory-applied 
FSK jacket. For equipment applications, provide insulation with factory-applied ASJ. Factory-
applied jacket requirements are specified in Part 2 "Factory-Applied Jackets" Article. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. CertainTeed Corp.; Commercial Board. 
b. Fibrex Insulations Inc.; FBX. 
c. Johns Manville; 800 Series Spin-Glas. 
d. Knauf Insulation; Insulation Board. 
e. Manson Insulation Inc.; AK Board. 
f. Owens Corning; Fiberglas 700 Series. 
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2.4 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Insulco, Division of MFS, Inc.; Triple I. 
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik. 

B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 
ASTM C 449/C 449M. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Insulco, Division of MFS, Inc.; SmoothKote. 
b. P. K. Insulation Mfg. Co., Inc.; PK No. 127, and Quik-Cote. 
c. Rock Wool Manufacturing Company; Delta One Shot. 

2.5 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to it and to surfaces to be insulated, unless otherwise indicated. 

B. Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type II, Class I. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Armacell LCC; 520 Adhesive. 
b. Foster Products Corporation, H. B. Fuller Company; 85-75. 
c. RBX Corporation; Rubatex Contact Adhesive. 

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Childers Products, H.B. Fuller Company; CP-82. 
b. Foster Products Corporation, H. B. Fuller Company; 85-20. 
c. ITW TACC, Division of Illinois Tool Works; S-90/80. 
d. Marathon Industries, Inc.; 225. 
e. Mon-Eco Industries, Inc.; 22-25. 
f. Vimasco Corporation. 

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 
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a. Childers Products, H.B. Fuller Company; CP-82. 
b. Foster Products Corporation, H. B. Fuller Company; 85-20. 
c. ITW TACC, Division of Illinois Tool Works; S-90/80. 
d. Marathon Industries, Inc.; 225. 
e. Mon-Eco Industries, Inc.; 22-25. 

E. PVC Jacket Adhesive: Compatible with PVC jacket. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Dow Chemical Company (The); 739, Dow Silicone. 
b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Red Devil, Inc.; Celulon Ultra Clear. 
e. Speedline Corporation; Speedline Vinyl Adhesive. 

2.6 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-C-19565C, Type II. 

B. Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient 
services. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Childers Products, H.B. Fuller Company; CP-35. 
b. Foster Products Corporation, H. B. Fuller Company; 30-90. 
c. ITW TACC, Division of Illinois Tool Works; CB-50. 
d. Marathon Industries, Inc.; 590. 
e. Mon-Eco Industries, Inc.; 55-40. 
f. Vimasco Corporation; 749. 

2. Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film 
thickness. 

3. Service Temperature Range: Minus 20 to plus 180 deg F. 
4. Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight. 
5. Color: White. 

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Childers Products, H.B. Fuller Company; CP-10. 
b. Foster Products Corporation, H. B. Fuller Company; 35-00. 
c. ITW TACC, Division of Illinois Tool Works; CB-05/15. 
d. Marathon Industries, Inc.; 550. 
e. Mon-Eco Industries, Inc.; 55-50. 
f. Vimasco Corporation; WC-1/WC-5. 
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2. Water-Vapor Permeance: ASTM F 1249, 3 perms at 0.0625-inch dry film thickness. 
3. Service Temperature Range: Minus 20 to plus 200 deg F. 
4. Solids Content: 63 percent by volume and 73 percent by weight. 
5. Color: White. 

2.7 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C Class I, Grade A and shall be compatible with insulation 
materials, jackets, and substrates. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Childers Products, H.B. Fuller Company; CP-52. 
b. Foster Products Corporation, H. B. Fuller Company; 81-42. 
c. Marathon Industries, Inc.; 130. 
d. Mon-Eco Industries, Inc.; 11-30. 
e. Vimasco Corporation; 136. 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct, equipment, and pipe insulation. 

3. Service Temperature Range: Minus 50 to plus 180 deg F. 
4. Color: White. 

2.8 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Childers Products, H.B. Fuller Company; CP-76-8. 
b. Foster Products Corporation, H. B. Fuller Company; 95-44. 
c. Marathon Industries, Inc.; 405. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Vimasco Corporation; 750. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg F. 
5. Color: Aluminum. 

B. ASJ Flashing Sealants, and Vinyl, and PVC Jacket Flashing Sealants: 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Childers Products, H.B. Fuller Company; CP-76. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
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4. Service Temperature Range: Minus 40 to plus 250 deg F. 
5. Color: White. 

2.9 FACTORY-APPLIED JACKETS 

A. Insulation systems indicate factory-applied jackets on various applications. When factory-
applied jackets are indicated, comply with the following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with  

2.10 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric for Pipe Insulation: Approximately 2 oz./sq. yd. with a thread count of 
10 strands by 10 strands/sq. inch for covering pipe and pipe fittings. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Vimasco Corporation; Elastafab 894. 
b. Or approved equal. 

B. Woven Glass-Fiber Fabric for Duct and Equipment Insulation: Approximately 6 oz./sq. yd. with a 
thread count of 5 strands by 5 strands/sq. inch for covering equipment. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Childers Products, H.B. Fuller Company; Chil-Glas No. 5. 
b. Or approved equal. 

C. Woven Polyester Fabric: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 
strands/sq. inch, in a Leno weave, for duct, equipment, and pipe. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Foster Products Corporation, H. B. Fuller Company; Mast-A-Fab. 
b. Vimasco Corporation; Elastafab 894. 

2.11 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a 
minimum of 8 oz./sq. yd.. 
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1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59. 
b. Lewco Products. 
c. Mid-Mountain. 
d. TCI. 

2.12 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as specified; roll stock ready for shop or field cutting and forming. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Johns Manville; Zeston and Ceel-Co. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto PVC Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 

2. Adhesive: As recommended by jacket material manufacturer. 
3. Color:  White. 
4. Factory-fabricated tank heads and tank side panels. 

C. PVC Fitting Covers: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C, and including flexible glass fiber insulation inserts. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Johns Manville; Zeston and Ceel-Co. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto PVC Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 

2. Adhesive: As recommended by manufacturer. 
3. Color:  White. 
4. Factory-fabricated fitting covers: 

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, and mechanical joints. 

D. Metal Jacket: 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. PABCO-Childers Metals; ITW Insulation Systems; Metal Jacketing Systems. 
b. RPR Products, Inc.; Insul-Mate. 
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2. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, Temper H-
14. 

a. Sheet and roll stock ready for shop or field sizing or factory cut and rolled to size. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications: 1-mil- thick, heat-bonded polyethylene 

and kraft paper. 
d. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene 

and kraft paper or 2.5-mil- thick Polysurlyn. 
e. Factory-Fabricated Fitting Covers: 

1) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 
elbows. 

2) Provide factory fabricated PVC tee covers, flange and union covers, beveled 
collars and valve covers. 

3) Field fabricate fitting covers only if factory-fabricated fitting covers are not 
available. 

3. Stainless-Steel Jacket: ASTM A 167 or ASTM A 240/A 240M. 

a. Sheet and roll stock ready for shop or field sizing factory cut and rolled to size. 
b. Material, finish, and thickness are indicated in field-applied jacket systems. 
c. Moisture Barrier for Indoor Applications: 1-mil- thick, heat-bonded polyethylene 

and kraft paper. 
d. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene 

and kraft paper or 2.5-mil- thick Polysurlyn. 
e. Factory-Fabricated Fitting Covers: 

1) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 
elbows. 

2) Provide factory fabricated PVC tee covers, flange and union covers, beveled 
collars and valve covers. 

3) Field fabricate fitting covers only if factory-fabricated fitting covers are not 
available. 

2.13 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136 and UL listed. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835. 
b. Compac Corp.; 104 and 105. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width: 3 inches. 
3. Thickness: 11.5 mils. 
4. Adhesion: 90 ounces force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 
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7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136 and UL listed. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
b. Compac Corp.; 110 and 111. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK. 
d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ. 

2. Width: 3 inches. 
3. Thickness: 6.5 mils. 
4. Adhesion: 90 ounces force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive. 
Suitable for indoor and outdoor applications. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555. 
b. Compac Corp.; 130. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape. 
d. Venture Tape; 1506 CW NS. 

2. Width: 2 inches. 
3. Thickness: 6 mils. 
4. Adhesion: 64 ounces force/inch in width. 
5. Elongation: 500 percent. 
6. Tensile Strength: 18 lbf/inch in width. 

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive and UL listed. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 
b. Compac Corp.; 120. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF. 
d. Venture Tape; 3520 CW. 

2. Width: 2 inches. 
3. Thickness: 3.7 mils. 
4. Adhesion: 100 ounces force/inch in width. 
5. Elongation: 5 percent. 
6. Tensile Strength: 34 lbf/inch in width. 
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E. PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic adhesive. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Dow Chemical Company (The); Saran 540 Vapor Retarder Tape. 

2. Width: 3 inches. 
3. Film Thickness: 4 mils. 
4. Adhesive Thickness: 1.5 mils. 
5. Elongation at Break: 145 percent. 
6. Tensile Strength: 55 lbf/inch in width. 

F. PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic adhesive. 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. Dow Chemical Company (The); Saran 560 Vapor Retarder Tape. 

2. Width: 3 inches. 
3. Film Thickness: 6 mils. 
4. Adhesive Thickness: 1.5 mils. 
5. Elongation at Break: 145 percent. 
6. Tensile Strength: 55 lbf/inch in width. 

2.14 SECUREMENTS 

A. Bands: 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 

a. PABCO-Childers Metals; ITW Insulation Systems; Pab-Bands and Fabstraps. 
b. RPR Products, Inc.; Bands. 

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 inch 
thick, 1/2 inch wide with wing or closed seal. 

3. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, 1/2 inch wide with wing or closed seal. 

4. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept 
metal bands. Spring size determined by manufacturer for application. 

B. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for 
capacitor-discharge welding, 0.106-inch- diameter shank, length to suit depth of 
insulation indicated. 

a. Products:  Subject to compliance with requirements, provide one of the products 
specified. 



EHRESMAN ASSOCIATES, INC.  15080 - MECHANICAL INSULATION 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 14 
RESTROOM REMODELING (PHASE 2) 
 

1) AGM Industries, Inc.; CWP-1. 
2) GEMCO; CD. 
3) Midwest Fasteners, Inc.; CD. 
4) Nelson Stud Welding; TPA, TPC, and TPS. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully 
annealed for capacitor-discharge welding, 0.106-inch- diameter shank, length to suit 
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer. 

a. Products:  Subject to compliance with requirements, provide one of the products 
specified. 

1) AGM Industries, Inc.; CWP-1. 
2) GEMCO; Cupped Head Weld Pin. 
3) Midwest Fasteners, Inc.; Cupped Head. 
4) Nelson Stud Welding; CHP. 

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place. Comply with the following 
requirements: 

a. Products:  Subject to compliance with requirements, provide one of the products 
specified. 

1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series T. 
2) GEMCO; Perforated Base. 
3) Midwest Fasteners, Inc.; Spindle. 

b. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 
square. 

c. Spindle: Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-inch- 
diameter shank, length to suit depth of insulation indicated. 

d. Adhesive: Recommended by hanger manufacturer. Product with demonstrated 
capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate fastened 
to projecting spindle that is capable of holding insulation, of thickness indicated, securely 
in position indicated when self-locking washer is in place. Comply with the following 
requirements: 

a. Products:  Subject to compliance with requirements, provide one of the products 
specified. 

1) GEMCO; Nylon Hangers. 
2) Midwest Fasteners, Inc.; Nylon Insulation Hangers. 

b. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter. 
c. Spindle: Nylon, 0.106-inch- diameter shank, length to suit depth of insulation 

indicated, up to 2-1/2 inches. 
d. Adhesive: Recommended by hanger manufacturer. Product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 
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5. Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is 
capable of holding insulation, of thickness indicated, securely in position indicated when 
self-locking washer is in place. Comply with the following requirements: 

a. Products:  Subject to compliance with requirements, provide one of the products 
specified. 

1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series TSA. 
2) GEMCO; Press and Peel. 
3) Midwest Fasteners, Inc.; Self Stick. 

b. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square. 
c. Spindle: Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-inch- 

diameter shank, length to suit depth of insulation indicated. 
d. Adhesive-backed base with a peel-off protective cover. 

6. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick, 
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in 
place but not less than 1-1/2 inches in diameter. 

a. Products:  Subject to compliance with requirements, provide one of the products 
specified. 

1) AGM Industries, Inc.; RC-150. 
2) GEMCO; R-150. 
3) Midwest Fasteners, Inc.; WA-150. 
4) Nelson Stud Welding; Speed Clips. 

b. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in exposed locations. 

7. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- 
thick nylon sheet, with beveled edge sized as required to hold insulation securely in place 
but not less than 1-1/2 inches in diameter. 

a. Manufacturers: 

1) GEMCO. 
2) Midwest Fasteners, Inc. 

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

D. Wire: 0.062-inch soft-annealed, stainless steel. 

1. Manufacturers: 

a. ACS Industries, Inc. 
b. C & F Wire. 
c. PABCO-Childers Metals; ITW Insulation Systems. 
d. RPR Products, Inc. 
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2.15 CORNER ANGLES 

A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, 
Class 16354-C. White or color-coded to match adjacent surface. 

B. Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according to 
ASTM B 209, Alloy 3003, 3005, 3105 or 5005; Temper H-14. 

C. Stainless-Steel Corner Angles: 0.024 inch thick, minimum 1 by 1 inch, stainless steel according 
to ASTM A 167 or ASTM A 240/A 240M, Type 304 or 316. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application. 

1. Verify that systems and equipment to be insulated have been tested and are free of 
defects. 

2. Verify that surfaces to be insulated are clean and dry. 
3. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 
adversely affect insulation application. 

B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water. 

3.3 COMMON INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of equipment, ducts and fittings, and piping including fittings, 
valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of equipment, duct system, and pipe system as specified in insulation system 
schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at the 4 o’clock or 8 o’clock position on horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 
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F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 
adhesive as recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install thermal hanger insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound recommended by 
insulation material manufacturer. 

4. Cover thermal hanger inserts with jacket material matching adjacent pipe insulation. 
Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, 
support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket. 

Secure strips with adhesive and outward clinching staples along both edges of strip, 
spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal 
seams at the 4 o’clock or 8 o’clock position on the pipe. Clean and dry surface to receive 
self-sealing lap. Staple laps with outward clinching staples along edge at 4 inches o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape as recommended by insulation material manufacturer 
to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and 
at ends adjacent to duct and pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. Where compression of insulation is possible, fabricate/install insulation per 
manufacturer’s recommendations. 

N. Finish installation with systems at operating conditions. Repair joint separations and cracking 
due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas. 
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches 
similar to butt joints. 
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P. For above ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 
joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Below-Grade Exterior Wall Penetrations: Terminate insulation flush with 
sleeve seal. Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously 
through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 
joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 
2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations that Are Not Fire Rated: Install 
insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: 

1. Terminate ductwork insulation at angle closure of fire damper sleeves. 
2. Install pipe insulation continuously through penetrations of fire-rated walls and partitions. 

a. Firestopping is specified in Division 07 Section “Through-Penetration Firestop 
Systems.” 

F. Insulation Installation at Floor Penetrations: 
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1. Duct: Install insulation continuously through floor penetrations that are not fire rated. For 
penetrations through fire-rated assemblies, terminate insulation at angle closure of fire 
damper sleeves. 

2. Pipe: Install insulation continuously through floor penetrations. 

a. Seal penetrations through fire-rated assemblies according to Division 07 Section 
"Through-Penetration Firestop Systems." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this Article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity, unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same 
material and density as adjacent pipe insulation. Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt 
each section closely to the next and hold in place with tie wire. Bond pieces with 
adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker. For valves, insulate up to and including the bonnets, valve 
stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating 
cement. Insulate strainers so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket. Provide a removable reusable 
insulation cover. For below ambient services, provide a design that maintains vapor 
barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation. 
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic. Install vapor-barrier mastic for below ambient services and a breather mastic for 
above ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the 
mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible Elastomeric, 
install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions. 
Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation facing using 
PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "UNION." Match 
size and color of pipe labels. 
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C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, 
and equipment. Shape insulation at these connections by tapering it to and around the 
connection with insulating cement and finish with finishing cement, mastic, and flashing sealant. 

D. Insulate existing to remain pipes disturbed as a part of this project. 

3.6 FLEXIBLE ELASTOMERIC PIPE INSULATION INSTALLATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness 
as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 
available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body. Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

3.7 GLASS-FIBER AND MINERAL WOOL PIPE INSULATION INSTALLATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 
bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above ambient surfaces, secure laps with 
outward clinched staples at 6 inches o.c. 
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4. For insulation with factory-applied jackets on below ambient surfaces, do not staple 
longitudinal tabs but secure tabs with additional adhesive as recommended by insulation 
material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install PVC fitting covers when available. 
2. When PVC fitting covers are not available, install preformed pipe insulation to outer 

diameter of pipe flange: 

a. Make width of insulation section same as overall width of flange and bolts, plus 
twice the thickness of pipe insulation. 

b. Fill voids between inner circumference of flange insulation and outer circumference 
of adjacent straight pipe segments with fiberglass or mineral wool blanket 
insulation as specified for system. 

3. Install jacket material with manufacturer's recommended adhesive, overlap seams at 
least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install PVC fitting covers when available. 
2. When PVC fitting covers are not available, install mitered sections of pipe insulation, to a 

thickness equal to adjoining pipe insulation. Secure insulation materials with wire or 
bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install PVC fitting covers when available. 
2. When PVC fitting covers are not available, install mitered sections of pipe insulation to 

valve body. 
3. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 
4. Install insulation to flanges as specified for flange insulation application. 

3.8 DUCT AND PLENUM INSULATION INSTALLATION 

A. Blanket Insulation Installation on Ducts and Plenums: Secure with insulation pins. 

1. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of 
vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 
centerline of duct. Space 3 inches maximum from insulation end joints, and 16 
inches o.c. 

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. 
each way, and 3 inches maximum from insulation joints. Install additional pins to 
hold insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 

d. Do not over compress insulation during installation. 
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e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 
facing. 

2. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from 1 edge and 1 end of insulation segment. Secure 
laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch o.c. 
Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier 
mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F  at 18-foot  
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface. 
Cover insulation face and surface to be insulated a width equal to 2 times the 
insulation thickness but not less than 3 inches. 

3. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At 
end joints, secure with steel bands spaced a maximum of 18 inches o.c. 

4. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface. Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow. 

5. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch- wide strips of same material used to insulate duct. Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches o.c. 

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit 
area, for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of 
vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 
centerline of duct. Space 3 inches maximum from insulation end joints, and 16 
inches o.c. 

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. 
each way, and 3 inches maximum from insulation joints. Install additional pins to 
hold insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and 
plenums. 

d. Do not over compress insulation during installation. 
e. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 
facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 
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insulation by removing 2 inches from 1 edge and 1 end of insulation segment. Secure 
laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch o.c. 
Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier 
mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface. 
Cover insulation face and surface to be insulated a width equal to 2 times the 
insulation thickness but not less than 3 inches. 

5. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface. Groove and score insulation to fit as closely as possible to outside and 
inside radius of elbows. Install insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch- wide strips of same material used to insulate duct. Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches o.c. 

3.9 FIELD-APPLIED JACKET INSTALLATION 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket. 

B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 
joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks 
and vessels. Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 
finish bead along seam and joint edge. 

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 
inches o.c. and at end joints. 

3.10 FINISHES 

A. Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: 
Paint jacket with paint system specified in Division 09 painting Sections. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection 
of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

END OF SECTION 15080 





EHRESMAN ASSOCIATES, INC.  15110 - VALVES 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 1 
RESTROOM REMODELING (PHASE 2) 
 

SECTION 15110 - VALVES 

PART 1 - GENERAL ..................................................................................................................................... 1 
1.1  RELATED DOCUMENTS .............................................................................................................. 1 
1.2  SUMMARY .................................................................................................................................... 1 
1.3  DEFINITIONS ................................................................................................................................ 1 
1.4  SUBMITTALS ................................................................................................................................ 2 
1.5  QUALITY ASSURANCE ................................................................................................................ 2 
1.6  DELIVERY, STORAGE, AND HANDLING .................................................................................... 2 

PART 2 - PRODUCTS .................................................................................................................................. 3 
2.1  VALVES, GENERAL ..................................................................................................................... 3 
2.2  BRONZE BALL VALVES ............................................................................................................... 4 
2.3  BRONZE CHECK VALVES ........................................................................................................... 4 
2.4  IRON SWING CHECK VALVES .................................................................................................... 4 
2.5  DRAIN VALVES ............................................................................................................................ 5 
2.6  CHAINWHEEL ACTUATORS ....................................................................................................... 6 

PART 3 - EXECUTION ................................................................................................................................. 6 
3.1  EXAMINATION .............................................................................................................................. 6 
3.2  VALVE INSTALLATION ................................................................................................................ 6 
3.3  JOINT CONSTRUCTION .............................................................................................................. 7 
3.4  ADJUSTING .................................................................................................................................. 7 

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. 

B. Related Sections include the following: 

1. Division 15 Section "Mechanical Identification" for valve tags and charts. 
2. Division 15 piping Sections for specialty valves applicable to those Sections only. 
3. Division 15 Section "Temperature Controls" for control valves and actuators. 

1.2 SUMMARY 

A. This Section includes valves for general HVAC and plumbing applications.  Refer to piping 
Sections for specialty valve applications. 

1.3 DEFINITIONS 

A. The following are standard abbreviations for valves: 

1. CWP: Cold working pressure. 
2. EPDM: Ethylene-propylene-diene terpolymer rubber. 
3. NBR: Acrylonitrile-butadiene rubber. 
4. NRS: Nonrising stem. 
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5. OS&Y: Outside screw and yoke. 
6. PTFE: Polytetrafluoroethylene plastic. 
7. RPTFE: Reinforced polytetrafluoroethylene plastic. 
8. SWP: Steam working pressure. 
9. TFE: Tetrafluoroethylene plastic. 
10. WOG: Water, oil, and gas. 

1.4 SUBMITTALS 

A. Product Data: For each type of valve indicated. Include body, seating, and trim materials; valve 
design; pressure and temperature classifications; end connections; arrangement; dimensions; 
and required clearances. Include list indicating valve and its application. Include rated 
capacities; shipping, installed, and operating weights; furnished specialties; and accessories. 

1.5 QUALITY ASSURANCE 

A. ASME Compliance: ASME B31.9 for building services piping valves. 

1. Exceptions: Domestic hot- and cold-water piping valves unless referenced. 

B. ASME Compliance for Ferrous Valves: ASME B16.10 and ASME B16.34 for dimension and 
design criteria. 

C. NSF Compliance: NSF 61 for valve materials for potable-water service. 

1.6 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 angle, gate, and globe valves closed to prevent rattling. 
4. Set ball and plug valves open to minimize exposure of functional surfaces. 
5. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew-point temperature. If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use 
handwheels or stems as lifting or rigging points. 
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PART 2 - PRODUCTS 

2.1 VALVES, GENERAL 

A. Isolation valves are scheduled on the Drawings.  For other general HVAC and plumbing valve 
applications, use the following: 

1. Throttling Service: Angle, ball, butterfly, or globe valves. 
2. Pump Discharge: Spring-loaded, lift-disc check valves; and bronze lift check valves. 

B. Valve Pressure and Temperature Ratings: Not less than indicated and as required for system 
pressures and temperatures. 

C. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 
with higher SWP class or CWP ratings may be substituted. 

D. For valves not indicated in the Application Schedules, select valves with the following end 
connections: 

1. For Copper Tubing, NPS 2 and Smaller: Solder-joint or threaded ends, except provide 
valves with threaded ends for condenser water, heating hot water, steam, and steam 
condensate services. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged, solder-joint, or threaded ends. 
3. For Copper Tubing, NPS 5 and Larger: Flanged ends. 
4. For Steel Piping, NPS 2 and Smaller: Threaded ends. 
5. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends. 
6. For Steel Piping, NPS 5 and Larger: Flanged ends. 
7. For Grooved-End Systems: Valve ends may be grooved. Do not use for steam or steam 

condensate piping. 

E. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 
copper alloy (brass) containing more than 15 percent zinc are not permitted. 

F. Valve Sizes: Same as upstream pipe, unless otherwise indicated. 

G. Valve Actuators: 

1. Chainwheel: For attachment to valves, of size and mounting height, as indicated in the 
"Valve Installation" Article in Part 3. 

2. Gear Drive Operator: For quarter-turn valves NPS 8 and larger. 
3. Handwheel: For valves other than quarter-turn types. 
4. Lever Handle: For quarter-turn valves NPS 6 and smaller. 

H. Extended Valve Stems: On insulated valves. 

I. Valve Flanges: ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and 
ASME B16.24 for bronze valves. 

J. Valve Grooved Ends: AWWA C606. 

K. Solder Joint: With sockets according to ASME B16.18. 
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1. Caution:  Disassemble valves when soldering, as recommended by the manufacturer, to 
prevent damage to internal parts. 

L. Threaded: With threads according to ASME B1.20.1. 

M. Valve Bypass and Drain Connections: MSS SP-45. 

2.2 BRONZE BALL VALVES 

A. Bronze Ball Valves, General: MSS SP-110 and have bronze body complying with ASTM B 584, 
except for Class 250 which shall comply with ASTM B 61, full-depth ASME B1.20.1 threaded or 
solder ends, and blowout-proof stems. 

B. Two-Piece, Regular Port Bronze Ball Valves with Stainless-Steel Trim: Type 316 stainless-steel 
ball and stem, reinforced TFE seats, blow-out-proof stem, with adjustable stem packing, 
soldered or threaded ends; and 150 psig SWP and 600-psig CWP ratings. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Apollo Valves; by Conbraco Industries, Inc.; Series 70-140. 
b. Crane Valve Group; Crane Valves. 
c. Milwaukee Valve Company; Model BA100S. 
d. NIBCO INC.; Models S-580-70-66 or T-580-70-66.  
e. Watts Water Technologies, Inc. 

2.3 BRONZE CHECK VALVES 

A. Bronze Check Valves, General: MSS SP-80. 

B. Class 150, Bronze, Swing Check Valves with Bronze Disc: ASTM B-62 bronze body and seat 
with regrinding-type bronze disc, Y-pattern design, soldered or threaded end connections, and 
having 300 psig CWP rating. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Apollo Valves; by Conbraco Industries, Inc. 
b. Crane Valve Group; Crane Valves. 
c. Crane Valve Group; Stockham Div. 
d. Hammond Valve. 
e. Milwaukee Valve Company; Model 515. 
f. NIBCO INC.; Models S-433-B or T-433-B. 
g. SSI Equipment, Inc. 
h. Watts Water Technologies. 

2.4 IRON SWING CHECK VALVES 

A. Iron Swing Check Valves, General: MSS SP-71. 



EHRESMAN ASSOCIATES, INC.  15110 - VALVES 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 5 
RESTROOM REMODELING (PHASE 2) 
 

B. Class 125, Gray-Iron, Standard Swing Check Valves: ASTM A-126, Class B cast-iron body and 
bolted bonnet with flanged end connections; non-asbestos synthetic-fiber gaskets; bronze disc 
and seat; and having 200 psig CWP rating. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Apollo Valves; by Conbraco Industries, Inc. 
b. Crane Valve Group; Crane Valves. 
c. Crane Valve Group; Stockham Div. 
d. Hammond Valve. 
e. Milwaukee Valve Company; Model F-2974. 
f. NIBCO INC.; Model F-918-B. 
g. SSI Equipment, Inc. 
h. Watts Water Technologies. 

C. Class 250, Gray-Iron, Swing Check Valves: ASTM A-126, Class B cast-iron body and bolted 
bonnet with flanged end connections; non-asbestos synthetic-fiber gaskets; and bronze disc 
and seat; and having 500 psig CWP rating. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Apollo Valves; by Conbraco Industries, Inc. 
b. Crane Valve Group; Crane Valves. 
c. Crane Valve Group; Stockham Div. 
d. Hammond Valve. 
e. Milwaukee Valve Company; Model F-2970. 
f. NIBCO INC.; Model F-968-B. 
g. SSI Equipment, Inc. 
h. Watts Water Technologies. 

D. Grooved-End, Swing Check Valves: Ductile-iron body with grooved or shouldered ends; 
nonasbestos, synthetic-fiber gaskets; rubber seats; and having 250-psig CWP Rating. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Mueller Co. 
b. NIBCO, INC.; Model G-917-W. 
c. Tyco Fire & Building Products; Grinnell Mechanical Products. 
d. Victaulic Co. of America. 

2.5 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves: 

1. Bronze ball valve as specified in this Section. 
2. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 

and cap with brass chain. 
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2.6 CHAINWHEEL ACTUATORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Babbitt Steam Specialty Co. 
2. Roto Hammer Industries, Inc. 

B. Description: Valve actuation assembly with sprocket rim, brackets, and chain. 

1. Sprocket Rim with Chain Guides: Ductile iron, of type and size required for valve. 
2. Brackets: Type, number, size, and fasteners required to mount actuator on valve. 
3. Chain: Hot-dip, galvanized steel, of size required to fit sprocket rim. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine piping system for compliance with requirements for installation tolerances and other 
conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling. 

C. Operate valves in positions from fully open to fully closed. Examine guides and seats made 
accessible by such operations. 

D. Examine threads on valve and mating pipe for form and cleanliness. 

E. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper 
size, length, and material. Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

F. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Piping installation requirements are specified in other Division 15 Sections. Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown. 

C. Locate valves for easy access and provide separate support where necessary. 

D. Install valves in horizontal piping with stem at or above center of pipe. Butterfly valves shall be 
installed with stem horizontal to allow support for the disc and the cleaning action of the disc. 
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E. Install valves in position to allow full stem movement. 

F. Install chainwheel operators on valves NPS 4and larger and more than 84 inches above floor. 
Extend chains to 60 inches above finished floor elevation. 

G. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves: In horizontal position with hinge pin level. 

3.3 JOINT CONSTRUCTION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint 
construction. 

3.4 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. 

END OF SECTION 15110 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 15 Section “Mechanical General Requirements.” 
2. Division 15 Section “Basic Mechanical Materials and Methods” for materials and methods 

common to mechanical piping systems. 
3. Division 15 Section “Hangers and Supports.” 
4. Division 15 Section “Valves” for general duty valves. 
5. Division 15 Section "Domestic Water Piping Specialties" for water distribution piping 

specialties. 

1.2 PERFORMANCE REQUIREMENTS 

A. Where not indicated on the Drawings, provide components and installation capable of producing 
domestic water piping systems with 125 psig, unless otherwise indicated. 

1.3 SYSTEMS DESCRIPTION 

A. Potable and non-potable domestic water piping system materials are scheduled on the Drawing. 
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B. Refer to Application Schedules on the Drawings for valve types to be used.  Where specific 
valve types are not indicated, the following requirements apply: 

1. Hot-Water-Piping, Balancing Duty: Calibrated balancing valves. 
2. Drain Duty: Hose-end drain valves. 
3. Isolation Valves at Domestic Water Meters:  Gate Valves, NPS 2 and Smaller: Class 150, 

bronze. 
4. Isolation Valves at Domestic Water Meters:  Gate Valves, NPS 2-1/2 and Larger: Class 

125, OS&Y, bronze-mounted cast iron. 

C. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
unless otherwise indicated. 

1.4 SUBMITTALS 

A. Product Data: For pipe, tube, fittings, and couplings. 

B. Water Samples:  Specified in Part 3 "Cleaning" Article. 

C. Coordination Drawings:  For piping in congested areas, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from Installers of the items 
involved: 

1. Fire-suppression-water piping. 
2. Domestic water piping. 
3. HVAC hydronic and steam piping. 

D. Field quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 
9," for potable domestic water piping and components. 

C. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single 
manufacturer. Grooving tools shall be as recommended by the manufacturer of the grooved 
components. 

1.6 PROJECT 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 Owner no fewer than two days in advance of proposed interruption of water 
service. 

2. Do not proceed with interruption of water service without Owner's written permission. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 PIPING MATERIALS 

A. Transition Couplings for Aboveground Pressure Piping: Coupling or other manufactured fitting 
the same size as, with pressure rating at least equal to and ends compatible with, piping to be 
joined. 

2.3 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube: ASTM B 88, Type L, water tube, drawn temper. 

1. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought- 
copper, solder-joint fittings. Furnish wrought-copper fittings if indicated. 

2. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. Furnish Class 300 
flanges if required to match piping. 

3. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 

B. Grooved-Joint Systems: 

1. Manufacturers: 

a. Anvil International, Inc.; Gruvlok Manufacturing; Model 7401. 
b. Tyco Fire & Building Products; Grinnell Mechanical Products; Model 672. 
c. Victaulic Company; Style 606 and Style 607. 

2. Grooved-End-Tube Couplings: Copper-tube dimensions and design similar to 
AWWA C606. Include ferrous housing sections, gasket suitable for hot water, and bolts 
and nuts. 

3. Copper, Grooved-End Fittings: ASTM B 75 copper tube or ASTM B 584 bronze castings. 

C. Copper or Bronze Pressure-Seal Fittings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 

a. Viega North America; ProPress System. 
b. NIBCO Inc.; Press System. 
c. Elkhart Products Corporation; an Aalberts Industries Company; Xpress. 
d. Apollo Valves; by Conbraco Industries; ApolloXpress. 
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2. Housing:  Copper. 
3. O-Rings and Pipe Stops:  EPDM. 
4. Tools:  Manufacturer's special tools. 
5. Maximum 200-psig working-pressure rating at 250 deg F. 

D. Copper, Mechanically Formed Tee Option:  For forming T-branch on copper water tube.  
Mechanically formed tee fittings may be used up to half size of main. 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 

a. T-DRILL Industries Inc. 

2.4 VALVES 

A. General-duty valves; and drain valves are specified in Division 15 Section "Valves." 

B. Balancing valves are specified in Division 15 Section "Domestic water Piping Specialties." 

PART 3 - EXECUTION 

3.1 PIPING SYSTEM INSTALLATION 

A. Basic piping installation requirements are specified in Division 15 Section "Basic Mechanical 
Materials and Methods." 

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or 
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures 
that do not have supply stops. 

C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, 
and where required to drain water piping. 

1. Install hose-end drain valves at low points in water mains, risers, and branches. 
2. Install stop-and-waste drain valves where indicated. 

D. Install calibrated balancing valves in each hot-water circulation return branch and discharge 
side of each pump and circulator. Set calibrated balancing valves partly open to restrict but not 
stop flow. Calibrated balancing valves are specified in Division 15 Section "Domestic Water 
Piping Specialties." 

E. Install domestic water piping level without pitch and plumb. 

3.2 JOINT CONSTRUCTION 

A. Basic piping joint construction requirements are specified in Division 15 Section "Basic 
Mechanical Materials and Methods." 
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3.3 HANGER AND SUPPORT INSTALLATION 

A. Pipe hanger and support devices are specified in Division 15 Section "Hangers and Supports." 
Install the following: 

1. Vertical Piping: MSS Type 8 or Type 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: According to the following: 

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: MSS Type 49, spring cushion rolls, if indicated. 

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. Install supports according to Division 15 Section "Hangers and Supports." 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch. 

E. 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. 
4. NPS 2-1/2: 108 inches with 1/2-inch rod. 
5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod. 
6. NPS 6: 10 feet with 5/8-inch rod. 
7. NPS 8: 10 feet with 3/4-inch rod. 

F. Install supports for vertical copper tubing every 10 feet. 

G. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 

3.4 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect domestic water piping to existing domestic water distribution piping.  Use dielectric 
fitting if connection dissimilar metals.  Refer to Application Schedule on the Drawings and 
Division 15  Section “Basic Mechanical Materials and Methods” for dielectric fittings. 

C. Install piping adjacent to equipment and machines to allow service and maintenance. 

D. Connect domestic water piping to the following: 

1. Plumbing Fixtures: Cold- and hot-water supply piping in sizes indicated, but not smaller 
than required by plumbing code. Refer to Division 15 Section "Plumbing Fixtures." 
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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. 

3.5 FIELD QUALITY CONTROL 

A. Inspect domestic water piping as follows: 

1. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction. 

2. 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: 

a. Roughing-in Inspection: Arrange for inspection of piping before concealing or 
closing-in after roughing-in and before setting fixtures. 

b. Final Inspection: Arrange final inspection for authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

3. Reinspection: If authorities having jurisdiction find that piping will not pass test or 
inspection, make required corrections and arrange for reinspection. 

4. Reports: Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

B. Test domestic water piping as follows: 

1. Fill domestic water piping. Check components to determine that they are not air bound 
and that piping is full of water. 

2. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. If testing is performed in segments, submit separate report 
for each test, complete with diagram of portion of piping tested. 

3. 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. 

4. Cap and subject piping to static water pressure of 150 psig. Isolate test source and allow 
to stand for four hours. Leaks and loss in test pressure constitute defects that must be 
repaired. 

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. 

3.6 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 flow of hot water in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and plugs used 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. 

3.7 CLEANING AND DISINFECTION 

A. Clean interior of domestic water piping system. Remove dirt and debris as work progresses. 

B. Clean and disinfect potable and non-potable domestic water piping as follows: 

1. Purge new piping and parts of existing domestic water piping that have been altered, 
extended, or repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, if 
methods are not prescribed, procedures described in either AWWA C651 or 
AWWA C652 or as 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 three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

d. 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. 

END OF SECTION 15140 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 15 Section “Mechanical General Requirements.” 
2. Division 15 Section “Basic Mechanical Materials and Methods.” 

1.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless otherwise 
indicated. 

1.3 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Flow Reports and Settings:  For calibrated balancing valves. 

1.4 QUALITY ASSURANCE 

A. NSF Compliance: 
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1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic 
domestic water piping components. 

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 
through 9." 

PART 2 - PRODUCTS 

2.1 BALANCING VALVES 

A. Calibrated Balancing Valves NPS 1/2: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Armstrong International, Inc. 
b. Armstrong Pumps, Inc. 
c. Flo Fab Inc. 
d. Flow Design Inc. 
e. Griswold Controls. 
f. ITT Industries; Bell & Gossett Div. 
g. NIBCO INC. 
h. IMI Indoor Climate; Tour & Andersson. 
i. Taco, Inc. 
j. Watts Water Technologies, Inc.; Watts Regulator Co. 

2. Type: Ball or Y-pattern globe valve with two readout ports and memory setting indicator. 
3. Body: Dezincification resistant brass, or bronze. 
4. Minimum Flow Rate: 0.3 gpm. 

B. Calibrated Balancing Valves NPS 3/4 to NPS 2: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Armstrong International, Inc. 
b. Armstrong Pumps, Inc. 
c. Flo Fab Inc. 
d. Flow Design Inc. 
e. Griswold Controls. 
f. ITT Industries; Bell & Gossett Div. 
g. NIBCO INC. 
h. IMI Indoor Climate; Tour & Andersson. 
i. Taco, Inc. 
j. Watts Water Technologies, Inc.; Watts Regulator Co. 

2. Type: Ball or Y-pattern globe valve with two readout ports and memory setting indicator. 
3. Body: Dezincification resistant brass, or bronze. 
4. Size: Same as connected piping, but not larger than NPS 2. 

C. Calibrated Balancing Valves NPS 2-1/2 to NPS 4: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Armstrong International, Inc. 
b. Flo Fab Inc. 
c. Flow Design Inc. 
d. Griswold Controls. 
e. ITT Industries; Bell & Gossett Div. 
f. NIBCO INC. 
g. IMI Indoor Climate; Tour & Andersson. 
h. Watts Water Technologies, Inc.; Watts Regulator Co. 

2. Type: Adjustable with Y-pattern globe valve, two readout ports, and memory-setting 
indicator. 

3. Size: Same as connected piping, but not smaller than NPS 2-1/2. 

D. Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case. 

2.2 TEMPERATURE-ACTUATED WATER MIXING VALVES 

A. Water-Temperature Limiting Devices: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Apollo Valves; Conbraco Industries, Inc.; Model MVD (34D Series). 
b. Bradley Corporation. 
c. Lawler Manufacturing Company, Inc. 
d. Leonard Valve Company; Series 170 and 270. 
e. Watts Water Technologies, Inc.; Powers Division; Hydroguard Series e480 and 

LM495. 
f. Watts Water Technologies, Inc.; Watts Regulator Co. 
g. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard: ASSE 1070. 
3. Pressure Rating: 125 psig. 
4. Type: Thermostatically controlled water mixing valve. 
5. Material: Bronze body with corrosion-resistant interior components. 
6. Connections: 1/2-inch union or 3/8-inch compression; with integral check valves. 
7. Accessories: Adjustable temperature-control knob. 
8. Outlet Temperature Range: Adjustable from 85 deg F to 120 deg F. Set at 105 deg F. 
9. Minimum Flow Rate: 0.5 gpm. 
10. Valve Finish: Chrome plated. 

2.3 STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers: 

1. Manufacturers: 

a. Apollo Valves; Conbraco Industries, Inc. 
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b. Keckley. 
c. Metraflex. 
d. Mueller Steam Specialty. 
e. NIBCO, Inc. 
f. Spence. 
g. SSI Equipment, Inc. 
h. Watts Water Technologies, Inc. 
i. Yarway. 

2. CWP:  200 psig minimum, unless otherwise indicated. 
3. SWP:  125 psig minimum, unless otherwise indicated. 
4. Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with 

AWWA C550 or FDA-approved, epoxy coating and for NPS 2-1/2 and larger. 
5. End Connections: Threaded or soldered for NPS 2 and smaller; flanged for NPS 2-1/2 

and larger. 
6. Screen: Stainless steel with round perforations, unless otherwise indicated. 
7. Perforation Size: 

a. Strainers NPS 2 and Smaller: 0.033 inch. 
b. Strainers NPS 2-1/2 to NPS 4: 0.045 inch. 
c. Strainers NPS 5 and Larger: 0.045 inch. 

8. Drain: Pipe plug. 

2.4 WATER HAMMER ARRESTERS 

A. Water Hammer Arresters (Copper Tube Type): 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. MIFAB, Inc. 
b. PPP Inc. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Watts Water Technologies, Inc.; Watts Regulator Co. 

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. 

B. Water Hammer Arresters (Metal Bellows Type): 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AMTROL, Inc. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 



EHRESMAN ASSOCIATES, INC.  15145 - DOMESTIC WATER PIPING SPECIALTIES 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 5 
RESTROOM REMODELING (PHASE 2) 
 

f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard: ASSE 1010 or PDI-WH 201. 
3. Type: Precharged stainless steel bellows. 
4. Size: ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F. 

2.5 WALL HYDRANTS 

A. Moderate-Climate Wall Hydrants: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Zurn Plumbing Products Group; Specification Drainage Operation; Z1350. 
b. Woodford Manufacturing Company. 
c. Tyler Pipe; Wade Div. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. MIFAB, Inc. 
f. Josam Company. 

2. Standard: ASME A112.21.3M for self-draining wall hydrants. 
3. Pressure Rating: 125 psig. 
4. Operation: Loose key. 
5. Inlet: NPS 3/4 or NPS 1. 
6. Outlet: Concealed, with integral vacuum breaker; and garden-hose thread complying with 

ASME B1.20.7. 
7. Box: Deep, flush mounting with cover. 
8. Box and Cover Finish: Chrome plated. 
9. Operating Keys: Two with each wall hydrant. 

2.6 AIR VENTS 

A. Bolted-Construction Automatic Air Vents: 

1. Body: Bronze. 
2. Pressure Rating: 125-psig minimum pressure rating at 140 deg F. 
3. Float: Replaceable, corrosion-resistant metal. 
4. Mechanism and Seat: Stainless steel. 
5. Size:  NPS 3/8 minimum inlet. 
6. Inlet and Vent Outlet End Connections: Threaded. 

B. Welded-Construction Automatic Air Vents: 

1. Body: Stainless steel. 
2. Pressure Rating: 150-psig minimum pressure rating. 
3. Float: Replaceable, corrosion-resistant metal. 
4. Mechanism and Seat: Stainless steel. 
5. Size: NPS 3/8 minimum inlet. 
6. Inlet and Vent Outlet End Connections: Threaded. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for piping joining 
materials, joint construction, and basic installation requirements. 

B. Install balancing valves in locations where they can easily be adjusted. 

C. Install temperature-actuated water mixing valves with strainers, and check stops or shutoff 
valves on inlets and with shutoff valve on outlet. 

D. Install Y-pattern strainers where indicated. 

E. Install water hammer arresters in water piping according to PDI-WH 201. 

F. Install air vents at high points of water piping. Install drain piping and discharge onto floor drain. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections. Drawings indicate 
general arrangement of piping and specialties. 

3.3 ADJUSTING 

A. Set field-adjustable flow set points of balancing valves as follows: 

1. Set calibrated balancing valves at calculated presettings. 
2. Measure flow at all stations and adjust where necessary. 
3. Record settings and mark balancing devices. 

B. Set field-adjustable temperature set points of temperature-actuated water mixing valves. 

END OF SECTION 15145 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 15 Section “Mechanical General Requirements”. 
2. Division 15 Section “Basic Mechanical Materials and Methods”. 
3. Division 15 Section “Drainage Piping Specialties”. 

1.2 SYSTEMS DESCRIPTIONS 

A. Sanitary waste and vent piping system materials are scheduled on the Drawing. 

1.3 SUBMITTALS 

A. Product Data: For pipe, tube, fittings, and couplings. 

B. Field quality-control inspection and test reports. 

1.4 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
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B. Cast-iron soil pipe shall be marked with the collective trademark of Cast Iron Soil Pipe Institute 
(CISPI). 

1.5 PROJECT 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 Owner no fewer than two days in advance of proposed interruption of sanitary 
waste service. 

2. Do not proceed with interruption of sanitary waste service without Owner's written 
permission. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 888 or CISPI 301. 

B. CISPI, Hubless-Piping Couplings: 

1. Manufacturers: 

a. ANACO-Husky. 
b. Ferguson Enterprises, Inc.; ProFlo (Private labeled Ideal Clamp Products, Inc.). 
c. Ideal Clamp Products, Inc.; a Tomkins Company. 
d. Mission Rubber Company; a division of MCP Industries, Inc. 
e. Tyler Pipe. 

2. Standards:  CISPI 310. 
3. Description:  NSF certified for compliance with CISPI 310. Stainless-steel corrugated 

shield with stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve 
with integral, center pipe stop. 
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PART 3 - EXECUTION 

3.1 PIPING SYSTEM INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated 
unless deviations to layout are approved on coordination drawings. 

B. Basic piping installation requirements are specified in Division 15 Section "Basic Mechanical 
Materials and Methods." 

C. 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." 

D. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be 
used on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-turn, 
double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or side by side with 
common drain pipe. Straight tees, elbows, and crosses may be used on vent lines. Do not 
change direction of flow more than 90 degrees. Use proper size of standard increasers and 
reducers if pipes of different sizes are connected. Reducing size of drainage piping in direction 
of flow is prohibited. 

E. Install soil and waste drainage and vent piping at the following minimum slopes, unless 
otherwise indicated: 

1. Building Sanitary Drain: 1/8-inch per foot downward in direction of flow, unless otherwise 
noted. 

2. Horizontal Sanitary Drainage Piping: 1/8-inch per foot downward in direction of flow, 
unless otherwise noted. 

3. Vent Piping: 1/8-inch per foot down toward vertical fixture vent or toward vent stack. 

F. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if 
slab is without membrane waterproofing. 

G. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

3.2 JOINT CONSTRUCTION 

A. Basic piping joint construction requirements are specified in Division 15 Section "Basic 
Mechanical Materials and Methods." 

B. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for hubless-coupling joints. 



EHRESMAN ASSOCIATES, INC.  15150 - SANITARY WASTE AND VENT PIPING 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 4 
RESTROOM REMODELING (PHASE 2) 
 

 

3.3 HANGER AND SUPPORT INSTALLATION 

A. Pipe hangers and supports are specified in Division 15 Section "Hangers and Supports." Install 
the following: 

1. Vertical Piping: MSS Type 8 or Type 42, clamps. 
2. Install individual, straight, horizontal piping runs according to the following: 

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. Install supports according to Division 15 Section "Hangers and Supports." 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced 1 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 1/2-inch rod. 
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 
4. NPS 6 and NPS 8:  60 inches with 3/4-inch rod. 
5. NPS 10 and NPS 12:  60 inches with 7/8-inch rod. 

F. Install supports for vertical cast-iron soil piping every 15 feet. 

G. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 

3.4 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 drainage and vent piping to the following: 

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code. 



EHRESMAN ASSOCIATES, INC.  15150 - SANITARY WASTE AND VENT PIPING 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 5 
RESTROOM REMODELING (PHASE 2) 
 

 

3.5 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification 
specified in Division 15 Section "Mechanical Identification." 

3.6 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must 
be made. Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe 
tests specified below and to ensure compliance with requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction 
or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. If testing is performed in segments, submit separate report 
for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and 
vent piping until it has been tested and approved. Expose work that was covered or 
concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping, except outside 
leaders, on completion of roughing-in. Close openings in piping system and fill with water 
to point of overflow, but not less than 10-foot head of water. From 15 minutes before 
inspection starts to completion of inspection, water level must not drop. 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. 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. Use U-tube or manometer inserted in trap of 
water closet to measure this pressure. Air pressure must remain constant without 
introducing additional air throughout period of inspection. 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. 

3.7 CLEANING 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and 
to prevent damage from traffic and construction work. 
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C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

END OF SECTION 15150 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 15 Section “Mechanical General Requirements.” 
2. Division 15 Section “Basic Mechanical Materials and Methods.” 

1.2 SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and accessories. 

1.3 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 

B. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary 
and storm piping specialty components. 
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PART 2 - PRODUCTS 

2.1 CAST-IRON CLEANOUTS 

A. Size: Cleanouts shall be same nominal size as the pipe they serve up to 4 inches. For pipes 
larger than 4 inches nominal size, minimum size of cleanout shall be 4 inches. 

B. Exposed Cast-Iron Cleanouts: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Josam Company; Josam Div.; Series 58910. 
b. MIFAB, Inc.; C1460. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.; 4510 Series. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard: ASME A112.36.2M for cast iron for cleanout test tee. 
3. Body Material: Hub-and-spigot, cast-iron soil pipe T-branch or hubless, cast-iron soil pipe 

test tee as required to match connected piping. 
4. Closure: Countersunk or raised-head, brass or bronze plug with tapered threads. 

C. Cast–Iron Floor Cleanouts (Not-On-Grade Interior Floor Areas): 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Josam Company; Josam Div.; 55000-1. 
b. MIFAB, Inc. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Specification Drainage Operation; ZN1400-Z. 

2. Standard: ASME A112.36.2M. 
3. Type: Adjustable housing. 
4. Body or Ferrule: Cast iron. 
5. Clamping Device: Required. 
6. Outlet Connection: Spigot. 
7. Closure: Brass, bronze, or plastic plug with tapered threads. 
8. Adjustable Housing Material: Cast iron with threads, set-screws or other device. 
9. Frame and Cover Material and Finish: Nickel-bronze, copper alloy with scoriated cover in 

service areas, and recessed cover to accept floor finish material in finished floor areas. 
10. Frame and Cover Shape: Round. 
11. Top Loading Classification: Medium Duty. 
12. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout. 

D. Cast-Iron Wall Cleanouts (Finished Wall Areas): 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Josam Company; Josam Div.; Model 58790-20. 
b. MIFAB,Inc.; C1460-RD. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard: ASME A112.36.2M. Include wall access. 
3. Body: Hub-and-spigot, cast-iron soil pipe T-branch or hubless, cast-iron soil pipe test tee 

as required to match connected piping. 
4. Closure: Countersunk or raised-head, drilled-and-threaded bronze or brass plug with 

tapered threads. 
5. Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw. 

2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains (Toilet Rooms and Janitor’s Closet) FD-1: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Josam Company; Josam Div.; 30000-A. 
b. MIFAB, Inc. 
c. Sioux Chief Manufacturing Company, Inc.; Finish Line Adjustable Drainage 

System. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Specification Drainage Operation; Z415B-P. 

2. Standard: ASME A112.6.3. 
3. Pattern: Floor drain. 
4. Body Material: Gray iron. 
5. Seepage Flange: Required. 
6. Clamping Device: Required. 
7. Outlet: Bottom. 
8. Coating on Interior and Exposed Exterior Surfaces: Enamel. 
9. Top or Strainer Material: Nickel bronze. 
10. Top of Body and Strainer Finish: Nickel bronze. 
11. Top Shape: Round, with vandal proof screws. 
12. Dimensions of Top or Strainer: 7 inch diameter. 
13. Top Loading Classification: Light Duty. 
14. Inlet Fitting:  Gray iron, with spigot outlet. 
15. . 

2.3 TRAP SEAL PROTECTION DEVICES 

A. Barrier Type Trap Seal Protection Devices: 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. SureSeal Manufacturing; Inline Floor Drain Trap Sealer. 

2. Standard:  ASSE 1072-2007. 
3. Body:  ASB Plastic. 
4. Diaphragm & Sealing Gasket: Neoprene Rubber.   
5. Size:  2 inch, 3 inch, 3-1/2 inch, or 4 inch. 
6. Gravity Drain Outlet Connection:  Compression fit sealing gasket 80 durometer. 

2.4 FLASHING MATERIALS 

A. Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights 
and thicknesses, unless otherwise indicated: 

1. General Use: 4.0-lb/sq. ft., 0.0625-inch thickness. 
2. Vent Pipe Flashing: 3.0-lb/sq. ft., 0.0469-inch thickness. 
3. Burning: 6-lb/sq. ft., 0.0938-inch thickness. 

B. Copper Sheet: ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless 
otherwise indicated: 

1. General Applications: 12 oz./sq. ft.. 
2. Vent Pipe Flashing: 8 oz./sq. ft.. 

C. Zinc-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch 
minimum thickness, unless otherwise indicated. Include G90 hot-dip galvanized, mill-
phosphatized finish for painting if indicated. 

D. Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum 
thickness. 

E. Fasteners: Metal compatible with material and substrate being fastened. 

F. Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units 
required for installation; matching or compatible with material being installed. 

G. Solder: ASTM B 32, lead-free alloy. 

H. Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for piping joining 
materials, joint construction, and basic installation requirements. 
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B. 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. 

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 

D. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 

E. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with 
finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set 

with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-
inch total depression. 

b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope. 
c. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-

inch total depression. 

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 
adjoining flooring. Maintain integrity of waterproof membranes where penetrated. 

4. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated. 

F. Install wood-blocking reinforcement for wall-mounting-type specialties. 

G. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is 
indicated. 

H. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and 
within cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding 
pipe fittings. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections. Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 
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3.3 FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 
required. Join flashing according to the following if required: 

1. Lead Sheets: Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or thicker. 
Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner. 

2. Copper Sheets: Solder joints of copper sheets. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 
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. 

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches 
around specialty. 

C. Set flashing on floors in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

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 15155 



EHRESMAN ASSOCIATES, INC.  15410 - PLUMBING FIXTURES 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 1 
RESTROOM REMODELING (PHASE 2) 
 

SECTION 15410 - PLUMBING FIXTURES 

PART 1 - GENERAL ..................................................................................................................................... 1 
1.1  RELATED DOCUMENTS .............................................................................................................. 1 
1.2  DEFINITIONS ................................................................................................................................ 2 
1.3  SUBMITTALS ................................................................................................................................ 2 
1.4  QUALITY ASSURANCE ................................................................................................................ 2 

PART 2 - PRODUCTS .................................................................................................................................. 3 
2.1  WATER CLOSETS ........................................................................................................................ 3 
2.2  WATER CLOSET FLUSHOMETERS ........................................................................................... 3 
2.3  URINALS ....................................................................................................................................... 4 
2.4  URINAL FLUSHOMETERS ........................................................................................................... 4 
2.5  TOILET SEATS ............................................................................................................................. 5 
2.6  WASH FOUNTAINS ...................................................................................................................... 5 
2.7  SERVICE SINKS ........................................................................................................................... 6 
2.8  SINK FAUCETS ............................................................................................................................ 6 
2.9  FIXTURE SUPPLIES ..................................................................................................................... 7 
2.10  PROTECTIVE SHIELDING GUARDS ........................................................................................... 7 
2.11  FIXTURE SUPPORTS .................................................................................................................. 7 
2.12  OWNER-FURNISHED FIXTURES ................................................................................................ 8 

PART 3 - EXECUTION ................................................................................................................................. 8 
3.1  EXAMINATION .............................................................................................................................. 8 
3.2  INSTALLATION ............................................................................................................................. 8 
3.3  CONNECTIONS ............................................................................................................................ 9 
3.4  FIELD QUALITY CONTROL ....................................................................................................... 10 
3.5  ADJUSTING ................................................................................................................................ 10 
3.6  CLEANING .................................................................................................................................. 10 
3.7  PROTECTION ............................................................................................................................. 10 

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. 

B. Related Sections include the following: 

1. Division 10 Section "Toilet and Bath Accessories." 
2. Division 15 Section “Mechanical General Requirements.” 
3. Division 15 Section “Basic Mechanical Materials and Methods.” 
4. Division 15 Section "Domestic Water Piping Specialties" for individual-fixture, water 

tempering valves; and specialty fixtures not included in this Section. 
5. Division 15 Section “Drainage Piping Specialties” for floor drains, and specialty fixtures 

not included in this Section. 
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1.2 DEFINITIONS 

A. Accessible Fixture: Plumbing fixture that can be approached, entered, and used by people with 
disabilities. 

B. Fitting: Device that controls the flow of water into or out of the plumbing fixture. Fittings specified 
in this Section include supplies and stops, faucets and spouts, shower heads and tub spouts, 
drains and tailpieces, and traps and waste pipes. Piping and general-duty valves are included 
where indicated. 

1.3 SUBMITTALS 

A. Product Data: For each type of plumbing fixture indicated. Include selected fixture and trim, 
fittings, accessories, appliances, appurtenances, equipment, and supports. Indicate materials 
and finishes, dimensions, construction details, and flow-control rates. 

B. Coordination Drawings:  Counter cutout templates for mounting of counter-mounted plumbing 
fixtures. 

C. Operation and Maintenance Data: For plumbing fixtures and trim to include in operation and 
maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain plumbing fixtures, faucets, and other components of each category 
through one source from a single manufacturer. 

1. Exception: If fixtures, faucets, or other components are not available from a single 
manufacturer, obtain similar products from other manufacturers specified for that 
category. 

B. Regulatory Requirements: Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities" for plumbing fixtures for people with disabilities. 

C. Regulatory Requirements: Comply with requirements in Public Law 102-486, "Energy Policy 
Act," about water flow and consumption rates for plumbing fixtures. 

D. NSF Standard: Comply with NSF 61, "Drinking Water System Components - Health Effects," for 
fixture materials that will be in contact with potable water. 

E. Select combinations of fixtures and trim, faucets, fittings, and other components that are 
compatible. 

F. Comply with applicable ANSI, ASME, ASSE, ASTM, ICC, NSF, and UL standards and other 
requirements specified for plumbing fixtures, trim, fittings, components, and features. 
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PART 2 - PRODUCTS 

2.1 WATER CLOSETS 

A. Water Closets, WC-1: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. American Standard Companies, Inc.; Madera 15 Elongated Toilet. 
b. Kohler Co. 
c. Sloan Valve Company. 
d. Zurn Plumbing Products Group. 

2. Description: Floor-mounting, floor-outlet, vitreous-china fixture designed for flushometer 
valve operation. 

a. Style: Flushometer valve. 

1) Bowl Type: Elongated with siphon-jet design. Include bolt caps matching 
fixture. 

2) Supply Spud Location: Top. 
3) Height: 15 inches. 
4) Design Consumption: 1.6 gal./flush. 
5) Color: White. 

b. Flushometer: FV-2-1. 
c. Toilet Seat: TS-1. 

2.2 WATER CLOSET FLUSHOMETERS 

A. Flushometers, FV-2-1: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Coyne & Delany Co.; Flushboy. 
b. Delta Faucet Company; 81T Series. 
c. Kohler Co. Wave K 10674. 
d. Moen Commercial; 8310. 
e. Sloan Valve Company. 
f. Speakman Company; SWCV-2230. 
g. Zurn Plumbing Products Group; ZER6000-WS1-CP. 

2. Description: Flushometer for water-closet-type fixture. Include brass body with corrosion-
resistant internal components, non-hold-open feature, courtesy flush feature, control stop 
with check valve, vacuum breaker, copper or brass tubing, and polished chrome-plated 
finish on exposed parts. 

a. Internal Design: Diaphragm or piston operation. 
b. Style: Exposed. 
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c. Inlet Size: NPS 1. 
d. Trip Mechanism: Battery-operated sensor actuator. 
e. Consumption: 1.6 gal./flush. 
f. Tailpiece Size: NPS 1-1/2 and standard length to top of bowl. 

2.3 URINALS 

A. Urinals, UR-2: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. American Standard Companies, Inc.; 6601.012 Lynbrook 1.0 GPF Urinal. 
b. Ferguson Enterprises, Inc. 
c. Kohler Co.; Stanwell K-4972-ET. 
d. Sloan Valve Company. 
e. Zurn Plumbing Products Group. 

2. Description: Accessible, wall-mounting, back-outlet, vitreous-china fixture designed for 
flushometer valve operation. 

a. Type: Blowout flush action with extended shields; 18 inches  minimum from top of 
rim to top of fixture 

b. Strainer or Trapway: Open trapway with integral trap. 
c. Design Consumption: 1 gal./flush. 
d. Color: White. 
e. Supply Spud Size: NPS 3/4. 
f. Supply Spud Location: Top. 
g. Outlet Size: NPS 2. 
h. Flushometer: FV-1-1 
i. Fixture Support: Urinal chair carrier. 

2.4 URINAL FLUSHOMETERS 

A. Flushometers, FV-1-1: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Coyne & Delany Co.; Flushboy. 
b. Delta Faucet Company; 81T Series. 
c. Kohler Co.; Wave 10676. 
d. Moen Commercial; 8312. 
e. Sloan Valve Company. 
f. Speakman Company; SUV-2110. 
g. Zurn Plumbing Products Group; ZER6003-WS1-CP. 

2. Description: Flushometer for urinal -type fixture. Include brass body with corrosion-
resistant internal components, non-hold-open feature, courtesy flush feature, control stop 
with check valve, vacuum breaker, copper or brass tubing, and polished chrome-plated 
finish on exposed parts. 
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a. Internal Design: Diaphragm or piston operation. 
b. Style: Exposed. 
c. Inlet Size: NPS 3/4. 
d. Trip Mechanism: Battery-operated sensor actuator. 
e. Consumption: 1.0 gal./flush. 
f. Tailpiece Size: NPS 3/4 and standard length to top of fixture. 

2.5 TOILET SEATS 

A. Toilet Seats, TS-1: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Bemis Manufacturing Company; 1055SSC. 
b. Centoco Manufacturing Corp. 
c. Church Seats; 295SSC/295SSCT. 
d. Ferguson Enterprises, Inc.; ProFlo PFTSCOF2000WH. 
e. Olsonite Seat Company; Model 10SSC/10SSCT. 
f. Sanderson Plumbing Products, Inc.; Beneke Div. 
g. Zurn Plumbing Products Group; 5955STS-WH. 

2. Description: Toilet seat for water-closet-type fixture. 

a. Material: Molded, solid plastic. 
b. Configuration: Open front without cover. 
c. Size: Elongated. 
d. Hinge Type: SC, self-sustaining, check. 
e. Class: Standard commercial. 
f. Color: White. 

2.6 WASH FOUNTAINS 

A. Wash Fountains, WF-1: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Bradley Corporation; Verge Lavatory System LVGD3. 

2. Description: Accessible, flush-to-wall, linear design, wash-up fixture. 

a. Arrangement: Wash-up stations facing individual spray heads. 
b. Receptor Material: Solid surface on base. 
c. Receptor Color or Finish: As selected by Architect from manufacturer’s standard 

colors. 
d. Number of Stations:  Three. 
e. Control:  Individual, capacitive sensor/battery actuation with thermostatic mixing 

valve and check stops or field-installed check valves. 
f. Mounting: Wall mounting with bracket for attaching to wall and stainless steel 

access panel. 
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g. Drain: Grid with NPS 1-1/2 tailpiece and chrome plated P-trap. 

2.7 SERVICE SINKS 

A. Service Sinks, SS-1: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. American Standard Companies, Inc.; Florwell Cast Iron Service Sink. 
b. Kohler Co.; Whitby K 6710. 
c. Zurn Plumbing Products Group; Z5850. 

2. Description: Floor-mounting corner service sink, enameled, cast-iron fixture with front 
apron, raised back, and coated, wire rim guard. 

a. Size: 28 by 28 inches. 
b. Color: White. 
c. Faucet: Sink SF-1. 
d. Drain: Grid with NPS 3 outlet. 

2.8 SINK FAUCETS 

A. Sink Faucets, SF-1: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. American Standard Companies, Inc. 
b. Chicago Faucets; Model 305-VBCP. 
c. Delta Faucet Company; Model 28C2083-AC. 
d. Kohler Co.; K-8905. 
e. Moen Commercial. 
f. Speakman Company; SC5821-PC-LEV-5H-WH. 
g. T & S Brass and Bronze Works, Inc. 
h. Zurn Plumbing Products Group. 

2. Description: Service sink faucet with stops in shanks, vacuum breaker, hose-thread 
outlet, and pail hook. Include hot- and cold-water indicators; coordinate faucet inlets with 
supplies and fixture holes; coordinate outlet with spout and fixture receptor. Include 5 foot 
rubber hose and wall mounted hose clamp. 

a. Body Material: Commercial, solid brass. 
b. Finish: Polished chrome plate. 
c. Maximum Flow Rate: 2.5 gpm, unless otherwise indicated. 
d. Mixing Valve: Two handle. 
e. Centers: 8 inches. 
f. Mounting: Back/wall. 
g. Handle(s): Lever. 
h. Inlet(s): NPS 1/2. 
i. Spout Type: Rigid, solid brass with pail hook. 
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j. Spout Outlet: Hose thread. 
k. Vacuum Breaker: Required. 
l. Operation: Noncompression, manual. 

2.9 FIXTURE SUPPLIES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. BrassCraft; a Masco Company. 
2. McGuire Mfg. Co., Inc. 
3. Any of the approved plumbing fixture manufacturers. 

B. Description:  Chrome-plated brass, loose-key or screwdriver angle stops with brass stems; rigid, 
chrome-plated copper risers; and chrome-plated wall flanges. 

2.10 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers (PSG-1): 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Engineered Brass Co. 
b. Insul-Tect Products Co.; a Subsidiary of MVG Molded Products. 
c. McGuire Manufacturing Co., Inc. 
d. Plumberex Specialty Products Inc. 
e. TCI Products; SG-200BV. 
f. TRUEBRO, Inc. 
g. Zurn Plumbing Products Group; Z8946-3-NT. 

2. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-water 
supplies and trap and drain piping. Comply with Americans with Disabilities Act (ADA) 
requirements. 

2.11 FIXTURE SUPPORTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Josam Company. 
2. MIFAB Manufacturing Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 

B. Water-Closet Supports: 
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1. Description: Combination carrier designed for wall-mounting, water-closet-type fixture. 
Include single or double, vertical or horizontal, hub-and-spigot or hubless waste fitting as 
required for piping arrangement; faceplates; couplings with gaskets; feet; and fixture bolts 
and hardware matching fixture. Include additional extension coupling, faceplate, and feet 
for installation in wide pipe space. 

C. Urinal Supports: 

1. Description: For wall-mounting, urinal-type fixture. Include steel uprights with feet. 
2. Accessible-Fixture Support: Include rectangular steel uprights. 

2.12 OWNER-FURNISHED FIXTURES 

A. Bradley Corporation; Sentry SN2024, 54-inch semicircular, wall-mounted wash fountain fixture 
with infrared control and integral backsplash. 

1. Provide the following: 

a. Direct-Connected Drain Piping: NPS 1-1/4 by NPS 1-1/2 chrome-plated, cast-
brass P-trap, and tubular waste to wall with wall flange. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before plumbing fixture installation. 

B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be 
installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' 
written instructions. 

B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 

1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 

C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports. 

D. Install fixtures level and plumb according to roughing-in drawings. Install accessible fixtures at 
heights required by local codes. 
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E. Install water-supply piping with stop on each supply to each fixture to be connected to water 
distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures. 
Install stops in locations where they can be easily reached for operation. 

1. Exception: Fixtures with flushometer valves, and faucets or valves with integral stops. 

F. Install ASSE 1070 water-temperature limiting devices on supplies for lavatories and sinks that 
will be used for handwashing, and where specified.  Refer to Division 15 Section “Domestic 
Water Piping Specialties.” 

G. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to 
sanitary drainage system. 

H. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage 
system. 

I. Install protective shielding guards PSG-1 on exposed traps and supplies of lavatories, and sinks 
used for hand washing. 

J. Install toilet seats on water closets. 

K. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are 
not available with required rates and patterns. Include adapters if required. 

L. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop 
valves. 

M. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets 
are not available with required rates and patterns. Include adapters if required. 

N. Install traps on fixture outlets. 

1. Exception: Omit trap on fixtures with integral traps. 
2. Exception: Omit trap on indirect wastes, unless otherwise indicated. 

O. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within 
cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding fittings. 
Escutcheons are specified in Division 15 Section "Basic Mechanical Materials and Methods." 

P. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, 
mildew-resistant silicone sealant. Match sealant color to fixture color. Sealants are specified in 
Division 7 Section "Joint Sealants." 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections. Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping. Use size fittings required to match fixtures. 
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C. Individual water line branches, waste lines, vents, and traps for connection to individual fixtures, 
fixture fittings and specialties shall be in accordance with the schedule on the Drawings. 

3.4 FIELD QUALITY CONTROL 

A. Verify that installed plumbing fixtures are categories and types specified for locations where 
installed. 

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified 
components. 

C. Inspect installed plumbing fixtures for damage. Replace damaged fixtures and components. 

D. Test installed fixtures after water systems are pressurized for proper operation. Replace 
malfunctioning fixtures and components, then retest. Repeat procedure until units operate 
properly. 

3.5 ADJUSTING 

A. Operate and adjust faucets and controls. Replace damaged and malfunctioning fixtures, fittings, 
and controls. 

B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream. 

C. Adjust flow at laboratory faucets having serrated nozzles to prevent splashing. 

D. Replace washers and seals, or cartridges of leaking and dripping faucets and stops. 

E. Install fresh batteries in sensor-operated mechanisms. 

3.6 CLEANING 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods 
and materials. Do the following: 

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers 
and spouts. 

2. Remove sediment and debris from drains. 

B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect 
exposed finishes and repair damaged finishes. 

3.7 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 
Owner. 
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END OF SECTION 15410 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 15 Section “Mechanical General Requirements.” 
2. Division 15 Section “Basic Mechanical Materials and Methods.” 

1.2 DEFINITIONS 

A. Accessible Drinking Fountain or Water Cooler: Fixture that can be approached and used by 
people with disabilities. 

B. Cast Polymer: Dense, cast-filled-polymer plastic. 

C. Drinking Fountain: Fixture with nozzle for delivering stream of water for drinking. 

D. Fitting: Device that controls flow of water into or out of fixture. 

E. Fixture: Drinking fountain or water cooler. 

F. Remote Water Cooler: Electrically powered equipment for generating cooled drinking water. 

G. TDS: Total dissolved solids. 

H. Water Cooler: Electrically powered fixture for generating and delivering cooled drinking water. 
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1.3 SUBMITTALS 

A. Product Data: For each fixture indicated. Include rated capacities, furnished specialties, and 
accessories. 

B. Shop Drawings: Diagram power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data: For fixtures to include in emergency, operation, and 
maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a NRTL acceptable to authorities having jurisdiction, and marked for intended 
use. 

B. Regulatory Requirements: Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities for fixtures for people with disabilities. 

C. NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects," for 
fixture materials that will be in contact with potable water. 

D. AHRI Standard: Comply with AHRI's "Directory of Certified Drinking Water Coolers" for style 
classifications. 

E. AHRI Standard: Comply with AHRI 1010, "Self-Contained, Mechanically Refrigerated Drinking-
Water Coolers," for water coolers and with AHRI's "Directory of Certified Drinking Water 
Coolers" for type and style classifications. 

F. ASHRAE Standard: Comply with ASHRAE 34, "Designation and Safety Classification of 
Refrigerants," for water coolers. Provide HFC 134a (tetrafluoroethane) refrigerant, unless 
otherwise indicated. 

PART 2 - PRODUCTS 

2.1 PRESSURE (ELECTRIC) WATER COOLERS 

A. Water Coolers, EWC-1: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AcornAqua; a division of Acorn Engineering Company. 
b. Elkay Manufacturing Co.; EZS8WS. 
c. Halsey Taylor. 
d. Haws Corporation. 
e. Oasis Corporation. 
f. Sunroc Corp. 
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2. Description: Accessible, AHRI 1010, Type PB, pressure with bubbler, Style W, wall-
mounting water cooler for child-mounting height, with bottle filling station. 

a. Cabinet: Single, all stainless steel. 
b. Bubbler: One, flexible or elastomeric overmolded, with adjustable stream regulator, 

located on each cabinet deck. 
c. Control: Push bar. 
d. Supply: NPS 3/8 (DN 10) with ball, gate, or globe valve. 
e. Drain(s): Grid with NPS 1-1/4 (DN 32) minimum horizontal waste and trap 

complying with ASME A112.18.1. 
f. Cooling System: Electric, with hermetically sealed compressor, cooling coil, air-

cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-
metal storage tank, and adjustable thermostat. 

1) Capacity: 8 gph (0.0084 L/s) of 50 deg F (10 deg C) cooled water from 80 
deg F (27 deg C) inlet water and 90 deg F (32 deg C) ambient air 
temperature. 

2) Electrical Characteristics:  1/5 hp; 120-V ac; single phase; 60 Hz. 

g. Bottle Filling Station:  Recessed design constructed of 18 gage Type 300 series 
stainless steel and ABS plastic.  Include: 

1) Electronic sensor for no-touch activation. 
2) Automatic 20-second shut-off timer. 
3) 1.1 gpm flow rate  
4) Anti-microbial protected plastic components. 

h. Support: Refer to "Fixture Supports" Article. 

2.2 FIXTURE SUPPORTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Josam Co. 
2. MIFAB Manufacturing, Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 

B. Description: ASME A112.6.1M, water cooler carriers. Include vertical, steel uprights with feet 
and tie rods and bearing plates with mounting studs matching fixture to be supported. 

1. Type I: Hanger-type carrier with two vertical uprights. 
2. Type II: Bilevel, hanger-type carrier with three vertical uprights. 
3. Supports for Accessible Fixtures: Include rectangular, vertical, steel uprights instead of 

steel pipe uprights. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for water and waste piping systems to verify actual locations of piping 
connections before fixture installation. Verify that sizes and locations of piping and types of 
supports match those indicated. 

B. Examine walls and floors for suitable conditions where fixtures are to be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Use carrier off-floor supports for wall-mounting fixtures, unless otherwise indicated. 

B. Use mounting frames for recessed water coolers, unless otherwise indicated. 

C. Set freestanding and pedestal drinking fountains on floor. 

D. Set remote water coolers on floor, unless otherwise indicated. 

E. Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to view. Plain 
copper tube, fittings, and valves may be used in concealed locations. 

3.3 INSTALLATION 

A. Install off-floor supports affixed to building substrate and attach wall-mounting fixtures, unless 
otherwise indicated. 

B. Install mounting frames affixed to building construction and attach recessed water coolers to 
mounting frames, unless otherwise indicated. 

C. Install fixtures level and plumb. For fixtures indicated for children, install at height required by 
authorities having jurisdiction. 

D. Install water-supply piping with shutoff valve on supply to each fixture to be connected to water 
distribution piping. Use ball, gate, or globe valve. Install valves in locations where they can be 
easily reached for operation. Valves are specified in Division 15 Section "Valves." 

E. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage 
system. 

F. Install pipe escutcheons at wall penetrations in exposed, finished locations. Use deep-pattern 
escutcheons where required to conceal protruding pipe fittings. Escutcheons are specified in 
Division 15 Section "Basic Mechanical Materials and Methods." 

G. Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant, 
silicone sealant. Match sealant color to fixture color. Sealants are specified in Division 7 Section 
"Joint Sealants." 
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3.4 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections. Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping. Use size fittings required to match fixtures. 

C. Ground equipment according to Division 16 Section "Grounding and Bonding." 

D. Connect wiring according to Division 16 Section "Conductors and Cables." 

3.5 FIELD QUALITY CONTROL 

A. Water Cooler Testing: After electrical circuitry has been energized, test for compliance with 
requirements. Test and adjust controls and safeties. 

1. Remove and replace malfunctioning units and retest as specified above. 
2. Report test results in writing. 

3.6 ADJUSTING 

A. Adjust fixture flow regulators for proper flow and stream height. 

B. Adjust water cooler temperature settings. 

3.7 CLEANING 

A. After completing fixture installation, inspect unit. Remove paint splatters and other spots, dirt, 
and debris. Repair damaged finish to match original finish. 

B. Clean fixtures, on completion of installation, according to manufacturer's written instructions. 

END OF SECTION 15415 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 15 Section “Mechanical General Requirements.” 
2. Division 15 Section “Basic Mechanical Materials and Methods.” 

1.2 SUBMITTALS 

A. Product Data: Include rated capacities, operating characteristics, furnished specialties, and 
accessories for each product indicated. 

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

1. Plans, elevations, sections, and details. 
2. Location and size of each field connection. 
3. Location and arrangement of integral controls. 
4. Wiring Diagrams: Power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data: For cabinet unit heaters to include in operation and 
maintenance manuals. 
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1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by an NRTL acceptable to authorities having jurisdiction, and marked for intended 
use. 

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and Startup." 

1.4 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Cabinet Unit Heater Filters: Furnish spare filter for each filter installed. 

PART 2 - PRODUCTS 

2.1 MANUFACTURED UNITS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Berko Electric Heating; a division of Marley Engineered Products. 
2. Brasch Manufacturing Co., Inc. 
3. Chromalox, Inc.; a division of Emerson Electric Company. 
4. Indeeco. 
5. Markel Products; a division of TPI Corporation. 
6. QMark Electric Heating; a division of Marley Engineered Products. 
7. Sterling Radiator; a Mestek Company. 

B. Description: A factory-assembled and -tested unit complying with AHRI 440. 

1. Comply with UL 2021. 

A. Coil Section Insulation:  ASTM C 1071; surfaces exposed to airstream shall have erosion-
resistant coating to prevent erosion of glass fibers. 

1. Thickness:  Minimum 1/2 inch (13 mm). 
2. Thermal Conductivity (k-Value):  0.26 Btu x in./h x sq. ft. at 75 deg F (0.037 W/m x K at 

24 deg C) mean temperature. 
3. Fire-Hazard Classification:  Maximum flame-spread index of 25 and smoke-developed 

index of 50 when tested according to ASTM E 84. 
4. Adhesive:  Comply with ASTM C 916 and with NFPA 90A or NFPA 90B. 
5. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1. 

B. Cabinet: Steel with baked-enamel finish with manufacturer's standard paint, in color selected by 
Architect. 
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1. Horizontal Unit, Exposed Bottom Panels: Minimum 0.0528-inch- (1.35-mm-) thick, sheet 
steel, removable panels secured with tamperproof cam fasteners and safety chain. 

2. Vertical Unit, Exposed Front Panels: Minimum 0.0528-inch- (1.35-mm-) thick, sheet steel, 
removable panels with channel-formed edges secured with tamperproof cam fasteners. 

3. Recessing Flanges for Units That Are Semirecessed or Fully Recessed: Steel, finished to 
match cabinet. 

4. Control Access Door: Key operated. 
5. Base for Surface, Vertical, Wall-Mounting Units: Minimum 0.0528-inch- (1.35-mm-) thick 

steel, finished to match cabinet, 6 inches (150 mm) high with leveling bolts. 

C. Filters: Minimum arrestance according to ASHRAE 52.1 and a minimum efficiency reporting 
value (MERV) according to ASHRAE 52.2. 

1. Glass Fiber Treated with Adhesive: Throw-away type 80 percent arrestance and 
5 MERV. 

D. Electric-Resistance Heating Coil: Non-glowing type. Steel fins brazed to high temperature 
resistance wire enclosed in incoloy sheath; with fuses in terminal box for overcurrent protection 
and limit controls for high-temperature protection. Terminate elements in stainless-steel 
machine-staked terminals secured with stainless-steel hardware. 

E. Fan and Motor Board: Removable. 

1. Fan: Forward curved, double-width centrifugal; directly connected to motor. 
Thermoplastic or painted-steel wheels, and aluminum, painted-steel, or galvanized-steel 
fan scrolls. 

2. Motor: Permanently lubricated, multispeed; resiliently mounted on motor board. Comply 
with requirements in Division 15 Section "Motors." 

3. Wiring Terminations: Connect motor to chassis wiring with plug connection. 

F. Electrical Connection: Factory wire motors and controls for a single field connection. 

G. Capacities and Characteristics: Refer to Schedule on Drawings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive cabinet unit heaters for compliance with requirements for installation 
tolerances and other conditions affecting performance. 

B. Examine roughing-in for electrical connections to verify actual locations before cabinet unit 
heater installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install cabinet unit heaters to comply with NFPA 90A. 
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B. Suspend cabinet unit heaters from structure with elastomeric hangers. 

C. Verify location of thermostats and other exposed control sensors with Drawings and room 
details before installation. 

D. Install new filters in each fan-coil unit within two weeks of Substantial Completion. 

3.3 CONNECTIONS 

A. Ground equipment according to Division 16 Section "Grounding and Bonding." 

B. Connect wiring according to Division 16 Section "Conductors and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation. 

2. Operate electric heating elements through each stage to verify proper operation and 
electrical connections. 

3. Test and adjust controls and safety devices. Replace damaged and malfunctioning 
controls and equipment. 

B. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 15792 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 15 Section "Mechanical General Requirements." 
2. Division 15 Section "Duct Accessories." 

1.2 SUMMARY 

A. This Section includes metal ducts for supply, return, outside, relief air, and exhaust air-
distribution systems in pressure classes from minus 6- to plus 6-inch wg. 

1.3 DEFINITIONS 

A. Duct Sizes: Inside clear dimensions. For lined ducts, maintain sizes inside lining. 
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B. Low Pressure: Up to 2 inch WG and velocities less than 1,500 fpm. Construct for 2 inch WG 
positive or negative static pressure. 

C. Medium Pressure: Greater than 2 inch WG to 6 inch WG and velocities greater than 1,500 fpm 
and less than 2,500 fpm. Construct for 6 inch WG positive or negative static pressure. 

D. High Pressure: Greater than 6 inch WG to 12 inch WG and velocities greater than 2,500 fpm. 
Construct for 12 inch WG positive or negative static pressure. 

1.4 SYSTEM DESCRIPTION 

A. Duct system design, as indicated, has been used to select size and type of air-moving and -
distribution equipment and other air system components. Changes to layout or configuration of 
duct system must be specifically approved in writing by Architect. Accompany requests for 
layout modifications with calculations showing that proposed layout will provide original design 
results without increasing system total pressure. 

1.5 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and performance requirements and design 
criteria indicated in "Duct Application Schedule" Article. 

1.6 SUBMITTALS 

A. Delegated-Design Submittal: 

1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 

B. Field quality-control test reports. 

1.7 QUALITY ASSURANCE 

A. NFPA Compliance: 

1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems." 
2. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

1.8 COORDINATION 

A. Sheet metal trades shall cooperate fully with the Test and Balance Contractor and provide all 
miscellaneous caps and any other materials required for structural integrity and leakage testing 
of the complete duct system in whole or in part. Refer to Division 15 Section "Testing, Adjusting 
and Balancing." 
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1. Disassemble, reassemble, and seal segments of systems to accommodate leakage 
testing and for compliance with test requirements. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 SHEET METAL MATERIALS 

A. 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: Lock-forming quality; complying with ASTM A 653/A 653M and having 
G90 coating designation; ducts shall have mill-phosphatized finish for surfaces exposed to view. 

C. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts. 

D. Tie Rods: For rectangular ducts having a side dimension of 48 inches or greater.  Galvanized 
steel, 3/8-inch minimum diameter. 

2.3 SEALANTS 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. Elastomeric Sealant Tape: 3 inches wide; modified butyl adhesive backed. 

1. Manufacturers: 

a. Hardcast; Foil-Grip 1402 and Foil-Grip 1402-181BFX. 

C. Water-Based Joint and Seam Sealant: 

1. Manufacturers: 

a. Hardcast; Flex-Grip 550 and Versa-Grip 181. 
b. Polymer Adhesives; No. 11. 
c. United McGill. 
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2. Application Method:  Brush on. 
3. Solids Content:  Minimum 65 percent. 
4. Shore A Hardness:  Minimum 20. 
5. Water resistant. 
6. Mold and mildew resistant. 
7. VOC:  Maximum 75 g/L (less water). 
8. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 
9. Service:  Indoor or outdoor. 
10. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

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. Gaskets: Chloroprene elastomer, 40 durometer, 1/8 inch thick, full face, one piece vulcanized or 
dovetailed at joints. 

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. 

2.4 HANGERS AND SUPPORTS 

A. Building Attachments: Concrete inserts, or structural-steel fasteners appropriate for construction 
materials to which hangers are being attached. 

B. Hanger Materials: Galvanized sheet steel or threaded steel rod. 

1. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 
2. 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." 

C. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. Attachments for stainless steel and PVC-coated duct shall be stainless 
steel. 

D. Trapeze and Riser Supports: Steel shapes complying with ASTM A 36/A 36M. 

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts: Stainless-steel support materials. 
3. Supports for Aluminum Ducts: Aluminum support materials unless materials are 

electrolytically separated from ducts. 
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E. Welded Supports: Structural steel shapes with zinc rich paint. Equivalent, proprietary design, 
rolled steel structural support systems may be used in lieu of mill rolled structural steel. 

2.5 RECTANGULAR DUCT FABRICATION 

A. Fabricate ducts, elbows, transitions, offsets, branch connections, and other construction 
according to SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" and 
complying with requirements for metal thickness, reinforcing types and intervals, tie-rod 
applications, and joint types and intervals. 

1. Lengths: Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity 
class required for pressure class. 

2. Deflection: Duct systems shall not exceed deflection limits according to SMACNA's 
"HVAC Duct Construction Standards--Metal and Flexible." 

3. Internal Tie Rod: Ducts having a side dimension of 48 inches or greater only. 

B. Transverse Joints: Prefabricated slide-on joints and components constructed using 
manufacturer's and SMACNA guidelines for material thickness, reinforcement size and spacing, 
and joint reinforcement. 

1. Manufacturers: 

a. Ductmate Industries, Inc. 
b. Nexus Inc. 
c. Ward Industries, Inc. 

C. Cross Breaking or Cross Beading: Cross break or cross bead duct sides 19 inches and larger 
and 0.0359 inch thick or less, with more than 10 sq. ft. of nonbraced panel area unless ducts 
are lined. 

2.6 ROUND AND FLAT-OVAL DUCT AND FITTING FABRICATION 

A. Diameter as applied to flat-oval ducts in this Article is the diameter of a round duct with a 
circumference equal to the perimeter of a given size of flat-oval duct. 

B. Round and Flat-Oval, Spiral Lock-Seam Ducts: 

1. Manufacturers: 

a. Eastern Sheet Metal (ESM). 
b. LaPine Metal Products. 
c. Lindab Inc. 
d. McGill AirFlow Corporation. 
e. SEMCO Incorporated. 
f. SET Duct Manufacturing, Inc. 
g. Tangent Air, Inc. 
h. Universal Spiral Air. 

C. Round, Spiral Lock-Seam Ducts: Fabricate supply ducts of galvanized steel according to 
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" or SMACNA “Industrial 
Duct Construction Standards” as required based on pressure class. 
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1. Round fittings shall be factory fabricated welded design. Use of field fabricated fittings 
(welded design) shall only be permitted when factory fabricated fittings are unavailable. 

D. Flat-Oval, Spiral Lock-Seam Ducts: Fabricate supply ducts according to SMACNA's "HVAC 
Duct Construction Standards--Metal and Flexible" or SMACNA “Industrial Duct Construction 
Standards” as required based on pressure class. 

1. Flat-oval fittings shall be factory fabricated welded design. Use of field fabricated fittings 
(welded design) shall only be permitted when factory fabricated fittings are unavailable. 

E. Duct Joints: 

1. Ducts up to 20 Inches in Diameter: Interior, center-beaded slip coupling, sealed before 
and after fastening, attached with sheet metal screws. 

2. Ducts 21 to 72 Inches in Diameter: Three-piece, gasketed, flanged joint consisting of two 
internal flanges with sealant and one external closure band with gasket. 

3. Ducts Larger Than 72 Inches in Diameter: Companion angle flanged joints per SMACNA 
"HVAC Duct Construction Standards--Metal and Flexible," Figure 3-2. 

4. Bolts and fasteners for galvanized steel duct shall be carbon steel, zinc coated per ASTM 
A153. Bolts and fasteners for stainless steel and polyvinyl chloride coated steel duct shall 
be stainless steel. 

5. Round Ducts: Prefabricated connection system consisting of double-lipped, EPDM rubber 
gasket. Manufacture ducts according to connection system manufacturer's tolerances. 

a. Manufacturers: 

1) AccuDuct Mfg. Inc. 
2) Ductmate Industries, Inc. 
3) Eastern Sheet Metal (ESM). 
4) Lindab Inc. 
5) Universal Spiral Air. 

6. Flat-Oval Ducts: Prefabricated connection system consisting of two flanges and one 
synthetic rubber gasket. 

a. Manufacturers: 

1) AccuDuct Mfg. Inc. 
2) Ductmate Industries, Inc. 
3) Eastern Sheet Metal (ESM). 
4) McGill AirFlow Corporation. 
5) SEMCO Incorporated. 
6) Universal Spiral Air. 

F. Low Pressure Ductwork (plus or minus 2 inches W.G. Static Pressure Class) 

1. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on 
centerline. Where not possible provide single thickness turning vanes. 

2. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible. 
Divergence upstream of equipment shall not exceed 30 degrees; convergence 
downstream shall not exceed 45 degrees. 
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G. Medium and High Pressure Ductwork (For Static Pressure Class Greater than plus or minus 2 
inches W.G.) 

1. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on 
centerline. Where not possible provide single thickness turning vanes. 

2. Transform duct sizes gradually, not exceeding 15 degrees divergence and 30 degrees 
convergence. 

3. Fabricate continuously welded medium and high pressure round and oval duct fittings 
two gauges heavier than duct gauges indicated in SMACNA Standard. Joints shall be 
minimum 4 inch cemented slip joint, brazed or electric welded. Prime coat welded joints. 

4. Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90 
degree conical tee connections may be used. 

H. 90-Degree Tees and Laterals and Conical Tees: Fabricate to comply with SMACNA's "HVAC 
Duct Construction Standards--Metal and Flexible," with metal thicknesses specified for 
longitudinal-seam straight ducts. 

I. Diverging-Flow Fittings: Fabricate with reduced entrance to branch taps and with no excess 
material projecting from fitting onto branch tap entrance. 

J. Fabricate elbows using die-formed, gored, pleated, or mitered construction. Bend radius of die-
formed, gored, and pleated elbows shall be 1-1/2 times duct diameter. Unless elbow 
construction type is indicated, fabricate elbows as follows: 

1. Mitered-Elbow Radius and Number of Pieces: Welded construction complying with 
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible," unless otherwise 
indicated. 

2. Round Mitered Elbows: Welded construction with the following metal thickness for 
pressure classes from minus 2- to plus 2-inch wg: 

a. Ducts 3 to 36 Inches in Diameter: 0.034 inch. 
b. Ducts 37 to 50 Inches in Diameter: 0.040 inch. 
c. Ducts 52 to 60 Inches in Diameter: 0.052 inch. 
d. Ducts 62 to 84 Inches in Diameter: 0.064 inch. 

3. Round Mitered Elbows: Welded construction with the following metal thickness for 
pressure classes from 2- to 10-inch wg: 

a. Ducts 3 to 26 Inches in Diameter: 0.034 inch. 
b. Ducts 27 to 50 Inches in Diameter: 0.040 inch. 
c. Ducts 52 to 60 Inches in Diameter: 0.052 inch. 
d. Ducts 62 to 84 Inches in Diameter: 0.064 inch. 

4. Flat-Oval Mitered Elbows: Welded construction with same metal thickness as 
longitudinal-seam flat-oval duct. 

5. 90-Degree, 2-Piece, Mitered Elbows: Use only for supply systems or for material-
handling Class A or B exhaust systems and only where space restrictions do not permit 
using radius elbows. Fabricate with single-thickness turning vanes. 

6. Round Elbows 8 Inches and Less in Diameter: Fabricate die-formed elbows for 45- and 
90-degree elbows and pleated elbows for 30, 45, 60, and 90 degrees only. Fabricate 
nonstandard bend-angle configurations or nonstandard diameter elbows with gored 
construction. 

7. Round Elbows 9 through 14 Inches in Diameter: Fabricate gored or pleated elbows for 
30, 45, 60, and 90 degrees unless space restrictions require mitered elbows. Fabricate 
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nonstandard bend-angle configurations or nonstandard diameter elbows with gored 
construction. 

8. Round Elbows Larger Than 14 Inches in Diameter and All Flat-Oval Elbows: Fabricate 
gored elbows unless space restrictions require mitered elbows. 

9. Die-Formed Elbows for Sizes through 8 Inches in Diameter and All Pressures 0.040 inch 
thick with 2-piece welded construction. 

10. Round Gored-Elbow Metal Thickness: Same as non-elbow fittings specified above. 
11. Flat-Oval Elbow Metal Thickness: Same as longitudinal-seam flat-oval duct specified 

above. 
12. Pleated Elbows for Sizes through 14 Inches in Diameter and Pressures through 10-Inch 

wg: 0.022 inch. 

PART 3 - EXECUTION 

3.1 DUCTWORK APPLICATION SCHEDULE 

A. Ductwork materials and performance requirements are scheduled on the Drawing. 

3.2 DUCT INSTALLATION 

A. Construct and install ducts according to SMACNA's "HVAC Duct Construction Standards--Metal 
and Flexible," unless otherwise indicated. 

B. Install round and flat-oval ducts in lengths not less than 12 feet unless interrupted by fittings. 

C. Install ducts with fewest possible joints. 

D. Install fabricated fittings for changes in directions, size, and shape and for connections. 

E. Install couplings tight to duct wall surface with a minimum of projections into duct. Secure 
couplings with sheet metal screws. Install screws at intervals of 12 inches, with a minimum of 3 
screws in each coupling. 

F. Install ducts, unless otherwise indicated, vertically and horizontally and parallel and 
perpendicular to building lines; avoid diagonal runs. 

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

I. Conceal ducts from view in finished spaces. Do not encase horizontal runs in solid partitions 
unless specifically indicated. 

J. Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts, 
and similar finished work. 

K. Seal all joints and seams. Apply sealant to male end connectors before insertion, and afterward 
to cover entire joint and sheet metal screws. 
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L. Electrical Equipment Spaces: Route ducts to avoid passing through transformer vaults and 
electrical equipment spaces and enclosures. 

M. Non-Fire-Rated Partition Penetrations: Where ducts pass through interior partitions and exterior 
walls and are exposed to view, conceal spaces between construction openings and ducts or 
duct insulation with sheet metal flanges of same metal thickness as ducts. Overlap openings on 
4 sides by at least 1-1/2 inches. 

N. Fire-Rated Partition Penetrations: Where ducts pass through interior partitions and exterior 
walls, install appropriately rated fire dampers, and sleeves. Fire and smoke dampers are 
specified in Division 15 Section "Duct Accessories." 

O. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. 

3.3 DUCT SEALING 

A. Seal duct seams and joints according to SMACNA's "HVAC Duct Construction Standards--
Metal and Flexible" for duct pressure class indicated. Ducts must be properly cleaned and 
sealed in strict accordance with sealant manufacturer’s instructions. 

1. Seal Class:  Refer to Application Schedule on the Drawings. 
2. Seal ducts before external insulation is applied. 
3. After pressure testing, remake leaking joints until leakage is equal to or less than 

maximum allowable.  Refer to Application Schedule on the Drawings for allowable 
leakage rates. 

3.4 HANGING AND SUPPORTING 

A. Support horizontal ducts within 24 inches of each elbow and within 48 inches of each branch 
intersection. 

B. Support vertical ducts at maximum intervals of 16 feet and at each floor. 

C. Support ductwork from building structure, not from roof deck, floor slab, pipe, other ducts, or 
equipment. 

D. Install upper attachments to structures with an allowable load not exceeding one-fourth of failure 
(proof-test) load. 

E. Install roof mounted duct supports in accordance with manufacturer’s instructions. Provide 
additional membrane layer or walkpads under support bases as required. 

3.5 CONNECTIONS 

A. Make connections to equipment with flexible connectors according to Division 15 Section "Duct 
Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for branch, 
outlet and inlet, and terminal unit connections. 
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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 coat of flat, black, latex paint over a compatible galvanized-steel primer.  
Paint materials and application requirements are specified in Division 09 painting Sections. 

3.7 FIELD QUALITY CONTROL 

A. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 

B. Duct system will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.8 START UP 

A. Air Balance: Comply with requirements in Division 15 Section "Testing, Adjusting, and 
Balancing." 

END OF SECTION 15815 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 15 Section “Mechanical General Requirements.” 
2. Division 15 Section “Testing, Adjusting, and Balancing” for duct test holes. 

1.2 DEFINITIONS 

A. Low Pressure: Up to 2 inch WG and velocities less than 1,500 fpm. Construct for 2 inch WG 
positive or negative static pressure. 

B. Medium Pressure: Greater than 2 inch WG to 6 inch WG and velocities greater than 1,500 fpm 
and less than 2,500 fpm. Construct for 6 inch WG positive or negative static pressure. 

C. High Pressure: Greater than 6 inch WG to 12 inch WG and velocities greater than 2,500 fpm. 
Construct for 12 inch WG positive or negative static pressure. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 QUALITY ASSURANCE 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 SHEET METAL MATERIALS 

A. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods, unless otherwise 
indicated. 

B. Galvanized Sheet Steel: Lock-forming quality; complying with ASTM A 653/A 653M and having 
G90 coating designation; ducts shall have mill-phosphatized finish for surfaces exposed to view. 

C. Stainless Steel: ASTM A 480/A 480M, Types 304 and 316 as indicated. 

D. Aluminum Sheets: 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: ASTM B 221, alloy 6063, temper T6. 

2.3 FLEXIBLE CONNECTORS 

A. Manufacturers: 

1. ADSCO Manufacturing LLC. 
2. Duro Dyne Corp. 
3. Senior Flexonics Pathway. 
4. Ventfabrics, Inc. 

B. General Description: Flame-retardant or noncombustible fabrics, coatings, and adhesives 
complying with UL 181, Class 1. 

C. Metal-Edged Connectors: Factory fabricated with a fabric strip minimum 3-1/2 inches wide 
attached to two strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized sheet steel or 0.032-
inch- thick aluminum sheets. Select metal compatible with ducts. 

D. 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. 
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PART 3 - EXECUTION 

3.1 APPLICATION AND INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards--Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts. 

B. Provide duct accessories of materials suited to duct materials; use galvanized-steel accessories 
in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts 
and PVC coated ducts; and aluminum accessories in aluminum ducts. 

C. Install flexible connectors immediately adjacent to equipment in ducts associated with fans and 
motorized equipment supported by vibration isolators. 

D. For fans developing static pressures of 5-inch wg and higher, cover flexible connectors with 
loaded vinyl sheet held in place with metal straps. 

END OF SECTION 15820 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 10 Section "Louvers and Vents" for fixed and adjustable louvers and wall vents, 
whether or not they are connected to ducts. 

2. Division 15 Section “Mechanical General Requirements.” 
3. Division 15 Section "Duct Accessories" for fire and smoke dampers and volume-control 

dampers not integral to diffusers, registers, and grilles. 

1.2 SUBMITTALS 

A. Product Data: For each product indicated, include the following: 

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise ratings. 

2. Diffuser, Register, and Grille Schedule: Indicate Drawing designation, room location, 
quantity, model number, size, and accessories furnished. 

B. Coordination Drawings: Reflected ceiling 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: 

1. Ceiling suspension assembly members. 
2. Method of attaching hangers to building structure. 
3. Size and location of initial access modules for acoustical tile. 
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings. 
5. Duct access panels. 
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PART 2 - PRODUCTS 

2.1 AIR DIFFUSION DEVICES 

A. Manufacturers: Subject to compliance with requirements, provide the product indicated on 
Drawings or a comparable product by one of the following: 

1. Anemostat; a Mestek Company. 
2. Krueger; Tomkins PLC. 
3. Nailor Industries of Texas Inc. 
4. Price Industries. 
5. Titus; Tomkins PLC. 
6. Tuttle & Bailey; Tomkins PLC. 

B. Terminal air diffusion devices have been chosen in terms of specific air distribution 
requirements, spacing, and sound characteristics. 

C. Provide plaster frames for units installed in plaster ceilings. 

D. Provide gaskets for supply terminal air devices mounted in finished surfaces. 

E. Air diffusion devices shall be standard off white baked enamel finish unless noted otherwise. 
Provide air diffusion device interior surfaces, including blank-offs, with black matte finish. 

F. Air pattern adjustments shall be made from the face of the device. 

G. Refer to drawings and schedules for quantities, types, and finishes. 

H. Coordinate frame types with Architectural Reflected Ceiling Plan. 

2.2 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70, 
"Method of Testing for Rating the Performance of Air Outlets and Inlets." 

B. Acoustical Applications and Sound Evaluation: Based on ARI Standard 885-98, “Procedure for 
Estimating Occupied Space Sound Levels in the Application of Air Terminals and Air Outlets.” 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, 
and accessories. Air outlet and inlet locations have been indicated to achieve design 
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final 
locations where indicated, as much as practicable. For units installed in lay-in ceiling panels, 
locate units in the center of panel. Where architectural features or other items conflict with 
installation, notify Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 
before starting air balancing. 

END OF SECTION 15855 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 15 Section “Mechanical General Requirements.” 
2. Division 15 Section “Basic Mechanical Materials and Methods.” 

1.2 SUMMARY 

A. This Section includes testing, adjusting, and balancing to produce design objectives for the 
following: 

1. Air Systems: 

a. Constant-volume air systems. 

2. HVAC equipment quantitative-performance settings. 
3. Verifying that automatic control devices are functioning properly. 
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4. Reporting results of activities and procedures specified in this Section. 

B. Include rebalancing of air systems, or system portions affected by recommended sheave 
changes. 

1.3 DEFINITIONS 

A. Adjust: To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce 
fan speed or adjust a damper. 

B. AHJ: Authority having jurisdiction. 

C. Balance: To proportion flows within the distribution system, including submains, branches, and 
terminals, according to indicated quantities. 

D. Barrier or Boundary: Construction, either vertical or horizontal, such as walls, floors, and 
ceilings that are designed and constructed to restrict the movement of airflow, smoke, odors, 
and other pollutants. 

E. Draft: A current of air, when referring to localized effect caused by one or more factors of high 
air velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn 
from a person's skin than is normally dissipated. 

F. Procedure: An approach to and execution of a sequence of work operations to yield repeatable 
results. 

G. Report Forms: Test data sheets for recording test data in logical order. 

H. System Effect: A phenomenon that can create undesired or unpredicted conditions that cause 
reduced capacities in all or part of a system. 

I. System Effect Factors: Allowances used to calculate a reduction of the performance ratings of a 
fan when installed under conditions different from those presented when the fan was 
performance tested. 

J. TAB: Testing, adjusting, and balancing. 

K. Terminal: A point where the controlled medium, such as fluid or energy, enters or leaves the 
distribution system. 

L. Test: A procedure to determine quantitative performance of systems or equipment. 

M. Testing, Adjusting, and Balancing (TAB) Firm: The entity responsible for performing and 
reporting TAB procedures. 

1.4 SUBMITTALS 

A. Qualification Data: Within 30 days from Contractor's Notice to Proceed, submit 4 copies of 
evidence that TAB firm and this Project's TAB team members meet the qualifications specified 
in "Quality Assurance" Article. 
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B. Contract Documents Examination Report: Within 45 days from Contractor's Notice to Proceed, 
submit 4 copies of the Contract Documents review report as specified in Part 3. 

C. Strategies and Procedures Plan: Within 60 days from Contractor's Notice to Proceed, submit 4 
copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation" 
Article. Include a complete set of report forms intended for use on this Project. 

D. Certified TAB Reports: Submit two copies of reports prepared, as specified in this Section, on 
approved forms certified by TAB firm. 

E. Warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. TAB Firm Qualifications: Engage a TAB firm certified by either AABC or NEBB. 

B. Approved Balancing Agencies. 

1. The TAB firm selected shall be from the following list: 

a. Absolut Balance Company, Inc.; South Lyon, MI. 
b. Aerodynamics Inspecting Company; Dearborn, MI. 
c. Airflow Testing Inc.; Lincoln Park, MI. 
d. Barmatic Inspecting Co., Inc.; Lincoln Park, MI. 
e. Ener-Tech Testing; Holly, MI. 
f. Enviro-Aire/Total Balance Co.; St. Clair Shores, MI. 
g. International Test & Balance Inc.; Southfield, MI. 

C. TAB Conference: Meet with Owner's and Architect's representatives on approval of TAB 
strategies and procedures plan to develop a mutual understanding of the details. Ensure the 
participation of TAB team members, equipment manufacturers' authorized service 
representatives, HVAC controls installers, and other support personnel. Provide seven days' 
advance notice of scheduled meeting time and location. 

1. Agenda Items: Include at least the following: 

a. Submittal distribution requirements. 
b. The Contract Documents examination report. 
c. TAB plan. 
d. Work schedule and Project-site access requirements. 
e. Coordination and cooperation of trades and subcontractors. 
f. Coordination of documentation and communication flow. 

D. Certification of TAB Reports: Certify TAB field data reports. This certification includes the 
following: 

1. Review field data reports to validate accuracy of data and to prepare certified TAB 
reports. 

2. Certify that TAB team complied with approved TAB plan and the procedures specified 
and referenced in this Specification. 
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E. TAB Report Forms: Use standard forms from AABC's "National Standards for Testing and 
Balancing Heating, Ventilating, and Air Conditioning Systems" or NEBB's "Procedural 
Standards for Testing, Adjusting, and Balancing of Environmental Systems." TAB firm's forms 
approved by Architect. 

F. Instrumentation Type, Quantity, and Accuracy: As described in AABC's "National Standards for 
Testing and Balancing Heating, Ventilating, and Air Conditioning Systems or NEBB's 
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems," 
Section II, "Required Instrumentation for NEBB Certification." 

G. Instrumentation Calibration: Calibrate instruments at least every six months or more frequently if 
required by instrument manufacturer. 

1. Keep an updated record of instrument calibration that indicates date of calibration and the 
name of party performing instrument calibration. 

1.6 PROJECT CONDITIONS 

A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB 
period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations. 

1.7 COORDINATION 

A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, 
HVAC controls installers, and other mechanics to operate HVAC systems and equipment to 
support and assist TAB activities. 

B. Notice: Provide seven days advance notice for each test. Include scheduled test dates and 
times. 

C. Perform TAB after leakage and pressure tests on air and water distribution systems have been 
satisfactorily completed. 

1.8 WARRANTY 

A. National Project Performance Guarantee: If AABC standards are used, provide a guarantee on 
AABC's "National Standards for Testing and Balancing Heating, Ventilating, and Air 
Conditioning Systems" forms stating that AABC will assist in completing requirements of the 
Contract Documents if TAB firm fails to comply with the Contract Documents. Guarantee 
includes the following provisions: 

1. The certified TAB firm has tested and balanced systems according to the Contract 
Documents. 

2. Systems are balanced to optimum performance capabilities within design and installation 
limits. 

B. Special Guarantee: If NEBB standards are used, provide a guarantee on NEBB forms stating 
that NEBB will assist in completing requirements of the Contract Documents if TAB firm fails to 
comply with the Contract Documents. Guarantee shall include the following provisions: 
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1. The certified TAB firm has tested and balanced systems according to the Contract 
Documents. 

2. Systems are balanced to optimum performance capabilities within design and installation 
limits. 

PART 2 - PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine system and equipment installations to verify that they are complete and that testing, 
cleaning, adjusting, and commissioning specified in individual Sections have been performed. 

B. Examine system and equipment test reports. 

C. Examine HVAC system and equipment installations to verify that indicated balancing devices, 
such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and 
fittings, and manual volume dampers, are properly installed, and that their locations are 
accessible and appropriate for effective balancing and for efficient system and equipment 
operation. 

D. Examine HVAC equipment to ensure that clean filters have been installed, bearings are 
greased, belts are aligned and tight, and equipment with functioning controls is ready for 
operation. 

E. Examine terminal units, such as variable-air-volume boxes, to verify that they are accessible 
and their controls are connected and functioning. 

F. Examine plenum ceilings used for supply air to verify that they are airtight. Verify that pipe 
penetrations and other holes are sealed. 

G. Examine strainers for clean screens and proper perforations. 

H. Examine three-way valves for proper installation for their intended function of diverting or mixing 
fluid flows. 

I. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

J. Examine system pumps to ensure absence of entrained air in the suction piping. 

K. Examine equipment for installation and for properly operating safety interlocks and controls. 

L. Examine automatic temperature system components to verify the following: 

1. Dampers, valves, and other controlled devices are operated by the intended controller. 
2. Dampers and valves are in the position indicated by the controller. 
3. Integrity of valves and dampers for free and full operation and for tightness of fully closed 

and fully open positions. This includes dampers in multizone units, mixing boxes, and 
variable-air-volume terminals. 
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4. Automatic modulating and shutoff valves, including two-way valves and three-way mixing 
and diverting valves, are properly connected. 

5. Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and 
cold walls. 

6. Sensors are located to sense only the intended conditions. 
7. Sequence of operation for control modes is according to the Contract Documents. 
8. Controller set points are set at indicated values. 
9. Interlocked systems are operating. 
10. Changeover from heating to cooling mode occurs according to indicated values. 

M. Report deficiencies discovered before and during performance of TAB procedures. Observe 
and record system reactions to changes in conditions. Record default set points if different from 
indicated values. 

3.2 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Perform the following field tests and inspections to new and renovated portions of duct systems 
according to SMACNA's "HVAC Air Duct Leakage Test Manual" and prepare test reports: 

1. Conduct tests at static pressures equal to maximum design pressure of system or section 
being tested. If pressure classes are not indicated, test entire system at maximum system 
design pressure. Do not pressurize systems above maximum design operating pressure. 
Give seven days' advance notice for testing. 

2. Maximum Allowable Leakage:  Leakage rates are scheduled on the Drawings. 

C. Complete system readiness checks and prepare system readiness reports. Verify the following: 

1. Permanent electrical power wiring is complete. 
2. Automatic temperature-control systems are operational. 
3. Equipment and duct access doors are securely closed. 
4. Balance, smoke, and fire dampers are open. 
5. Isolating and balancing valves are open and control valves are operational. 
6. Ceilings are installed in critical areas where air-pattern adjustments are required and 

access to balancing devices is provided. 
7. Windows and doors can be closed so indicated conditions for system operations can be 

met. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures 
contained in AABC's "National Standards for Testing and Balancing Heating, Ventilating, and 
Air Conditioning Systems" or NEBB's "Procedural Standards for Testing, Adjusting, and 
Balancing of Environmental Systems" and this Section. 

B. Mark equipment and balancing device settings with paint or other suitable, permanent 
identification material, including damper-control positions, valve position indicators, fan-speed-
control levers, and similar controls and devices, to show final settings. 

C. Take and report testing and balancing measurements in inch-pound (IP) units. 
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3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 
recommended testing procedures. Crosscheck the summation of required outlet volumes with 
required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts, or use reduced scale contract 
documents with notations. 

C. For variable-air-volume systems, develop a plan to simulate diversity. 

D. Determine the best locations in main and branch ducts for accurate duct airflow measurements. 

E. Cut insulation, and drill ducts for installation of test probes to the minimum extent necessary to 
allow adequate performance of procedures. After testing and balancing, close probe holes with 
neat patches, neoprene plugs, threaded plugs, or threaded twist-on metal caps, and patch 
insulation with new materials identical to those removed. Restore vapor barrier and finish 
according to insulation Specifications for this Project. 

F. Check air flow within intake plenums and mixing boxes of air handling units for uneven flow and 
temperature stratification and prepare a report with profile elevations (temperature and velocity) 
on each coil or filter face for Architect. 

G. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

H. Verify that motor starters are equipped with properly sized thermal protection. 

I. Check dampers for proper position to achieve desired airflow path. 

J. Check for airflow blockages. 

K. Check condensate drains for proper connections and functioning. 

L. Check for proper sealing of air-handling unit components. 

M. Check for proper sealing of air duct system. 

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 

1. Measure fan static pressures to determine actual static pressure as follows: 

a. Measure outlet static pressure as far downstream from the fan as practicable and 
upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet. 
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 

possible, upstream from flexible connection and downstream from duct restrictions. 
d. Measure inlet static pressure of double-inlet fans through the wall of the plenum 

that houses the fan. 
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2. Measure static pressure across each component that makes up an air-handling unit, 
rooftop unit, and other air-handling and -treating equipment. 

a. Simulate dirty filter operation and record the point at which maintenance personnel 
must change filters. 

3. Measure static pressures entering and leaving other devices such as sound traps, heat 
recovery equipment, and air washers, under final balanced conditions. 

4. Select required sheave sizes and advise installing contractor to change drive sheaves 
accordingly. 

5. Do not recommend fan-speed adjustments that result in motor overload. Consult 
equipment manufacturers about fan-speed safety factors. Modulate dampers and 
measure fan-motor amperage to ensure that no overload will occur. Measure amperage 
in full cooling, full heating, economizer, and any other operating modes to determine the 
maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows within specified tolerances. 

1. Measure airflow at a point downstream from the balancing damper and adjust volume 
dampers until the proper airflow is achieved. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 
traverse measurements, measure airflow at terminal outlets and inlets and 
calculate the total airflow for that zone. 

2. Remeasure each submain and branch duct after all have been adjusted. Continue to 
adjust submain and branch ducts to indicated airflows within specified tolerances. 

C. Measure terminal outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 
instructions and calculating factors. 

D. Adjust terminal outlets and inlets for each space to indicated airflows within specified tolerances 
of indicated values. Make adjustments using volume dampers rather than extractors and the 
dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated 
quantities without generating noise levels above the limitations prescribed by the 
Contract Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.6 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data: 

1. Manufacturer, model, and serial numbers. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating. 
5. Power factor. 
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6. Nameplate and measured voltage, each phase. 
7. Nameplate and measured amperage, each phase. 
8. Starter size. 
9. Starter thermal-protection-element rating. 
10. Fuse number and size. 

B. Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying 
from minimum to maximum. Test the manual bypass for the controller to prove proper 
operation. Record observations, including controller manufacturer, model and serial numbers, 
and nameplate data. 

3.7 PROCEDURES FOR TEMPERATURE MEASUREMENTS 

A. During TAB, report the need for adjustment in temperature regulation within the automatic 
temperature-control system. 

B. Measure indoor wet- and dry-bulb temperatures every other hour for a period of two successive 
eight-hour days, in each separately controlled zone, to prove correctness of final temperature 
settings. Measure when the building or zone is occupied. 

C. Measure outside-air, wet- and dry-bulb temperatures. 

3.8 TOLERANCES 

A. Set HVAC system airflow and water flow rates within the following tolerances: 

1. Air handling equipment and outlets: Plus or minus 5 percent. 

3.9 REPORTING 

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for systems' 
balancing devices. Recommend changes and additions to systems' balancing devices to 
facilitate proper performance measuring and balancing. Recommend changes and additions to 
HVAC systems and general construction to allow access for performance measuring and 
balancing devices. 

B. Status Reports: As Work progresses, prepare reports to describe completed procedures, 
procedures in progress, and scheduled procedures. Include a list of deficiencies and problems 
found in systems being tested and balanced. Prepare a separate report for each system and 
each building floor for systems serving multiple floors. 

3.10 FINAL REPORT 

A. General: Typewritten, or computer printout in letter-quality font, on standard bond paper, in 
three-ring binder, tabulated and divided into sections by tested and balanced systems. 

B. Include a certification sheet in front of binder signed and sealed by the certified testing and 
balancing engineer. 
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1. Include a list of instruments used for procedures, along with proof of calibration. 

C. Final Report Contents: In addition to certified field report data, include the following: 

1. Pump curves. 
2. Fan curves. 
3. Manufacturers' test data. 
4. Field test reports prepared by system and equipment installers. 
5. Other information relative to equipment performance, but do not include Shop Drawings 

and Product Data. 

D. General Report Data: In addition to form titles and entries, include the following data in the final 
report, as applicable: 

1. Title page. 
2. Name and address of TAB firm. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB firm who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report. 

Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Notes to explain why certain final data in the body of reports varies from indicated values. 
14. Test conditions for fans and pump performance forms including the following: 

a. Settings for outside-, return-, and exhaust-air dampers. 
b. Fan drive settings including settings and percentage of maximum pitch diameter. 
c. Inlet vane settings for variable-air-volume systems. 
d. Settings for supply-air, static-pressure controller. 
e. Other system operating conditions that affect performance. 

E. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present 
each system with single-line diagram and include the following: 

1. Quantities of outside, supply, return, and exhaust airflows. 
2. Balancing stations. 

F. Fan Test Reports: For exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 
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b. Location. 
c. Make and type. 
d. Model number and size. 
e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches, and bore. 
h. Sheave dimensions, center-to-center, and amount of adjustments in inches. 

2. Motor Data: 

a. Make and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches, and bore. 
f. Sheave dimensions, center-to-center, and amount of adjustments in inches. 
g. Number of belts, make, and size. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 
b. Total system static pressure in inches wg. 
c. Fan rpm. 
d. Discharge static pressure in inches wg. 
e. Suction static pressure in inches wg. 

G. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid 
representing the duct cross-section and record the following: 

1. Report Data: 

a. System and air-handling unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F. 
d. Duct static pressure in inches wg. 
e. Duct size in inches. 
f. Duct area in sq. ft.. 
g. Indicated airflow rate in cfm. 
h. Indicated velocity in fpm. 
i. Actual airflow rate in cfm. 
j. Actual average velocity in fpm. 
k. Barometric pressure in psig. 

H. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 
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3.11 INSPECTIONS 

A. Initial Inspection: 

1. After testing and balancing are complete, operate each system and randomly check 
measurements to verify that the system is operating according to the final test and 
balance readings documented in the Final Report. 

2. Randomly check the following for each system: 

a. Measure airflow of at least 10 percent of air outlets. 
b. Verify that balancing devices are marked with final balance position. 
c. Note deviations to the Contract Documents in the Final Report. 

B. Final Inspection: 

1. After initial inspection is complete and evidence by random checks verifies that testing 
and balancing are complete and accurately documented in the final report, request that a 
final inspection be made by Owner. 

2. TAB firm test and balance engineer shall conduct the inspection in the presence of 
Owner. 

3. Owner shall randomly select measurements documented in the final report to be 
rechecked. The rechecking shall be limited to either 10 percent of the total 
measurements recorded, or the extent of measurements that can be accomplished in a 
normal 8-hour business day. 

4. If the rechecks yield measurements that differ from the measurements documented in the 
final report by more than the tolerances allowed, the measurements shall be noted as 
"FAILED." 

5. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final inspection, the testing and balancing shall be 
considered incomplete and shall be rejected. 

6. TAB firm shall recheck all measurements and make adjustments. Revise the final report 
and balancing device settings to include all changes and resubmit the final report. 

7. Request a second final inspection. If the second final inspection also fails, Owner shall 
contract the services of another TAB firm to complete the testing and balancing in 
accordance with the Contract Documents and deduct the cost of the services from the 
final payment. 

3.12 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional testing and balancing to verify that 
balanced conditions are being maintained throughout and to correct unusual conditions. 

END OF SECTION 15950 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification sections, apply to work of this section. 

1.2 SUMMARY 

A. This Section includes electrical general administrative and procedural requirements. The 
following requirements are included in this Section to supplement the requirements specified in 
Division 1 Specification Sections. 
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1.3 REFERENCES 

A. All materials shall be new. The electrical and physical properties of all materials, and the design, 
performance characteristics, and methods of construction of all items of equipment, shall be in 
accordance with the latest issue of the various, applicable Standard Specifications of the 
following recognized authorities: 

1. A.N.S.I. - American National Standards Institute 
2. A.S.T.M. - American Society for Testing Materials 
3. I.C.E.A. - Insulated Cable Engineers Association 
4. I.E.E.E. - Institute of Electrical and Electronics Engineers 
5. N.E.C. - National Electrical Code 
6. N.E.C.A. -National Electrical Contractors Association 
7. N.E.M.A. - National Electrical Manufacturer's Association 
8. U.L. - Underwriters Laboratories, Inc. 
9. N.E.C.A. 1-2000, “Practices for Good Workmanship in Electrical Contracting (ANSI).” 

1.4 QUALITY ASSURANCE 

A. Scope of Work: Furnish all labor, material, equipment, technical supervision, and incidental 
services required to complete, test and leave ready for operation the electrical systems as 
specified in the Division 26 Sections and as indicated on Drawings. 

B. Ordinances and Codes: Perform all Work in accordance with applicable Federal, State and local 
ordinances and regulations, the Rules and Regulations of NFPA, NECA, and UL, unless 
otherwise indicated. 

1. Notify the Architect/Engineer before submitting a proposal should any changes in 
Drawings or Specifications be required to conform to the above codes, rules or 
regulations. After entering into Contract, make all changes required to conform to above 
ordinances, rules and regulations without additional expense to the Owner. 

C. Source Limitations: All equipment of the same or similar systems shall be by the same 
manufacturer. 

D. Tests and Inspections: Perform all tests required by state, city, county and/or other agencies 
having jurisdiction. Provide all materials, equipment, etc., and labor required for tests. 

E. Performance Requirements: Perform all work in a first class and workmanlike manner, in 
accordance with the latest accepted standards and practices for the trades involved. 

F. Sequence and Schedule: Work so as to avoid interference with the work of other trades. Be 
responsible for removing and relocating any work which in the opinion of the Owner’s 
Representatives causes interference. 

1.5 CODES, PERMITS AND FEES 

A. Unless otherwise indicated, all required permits, licenses, inspections, approvals and fees for 
electrical work shall be secured and paid for by the Contractor. All work shall conform to all 
applicable codes, rules and regulations. 
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B. Rules of local utility companies shall be complied with. Coordinate with the utility company 
supplying service to the installation and determine all devices including, but not limited to, all 
current and potential transformers, meter boxes, C.T. cabinets and meters which will be 
required and include the cost of all such items and all utilities costs in proposal. 

C. All work shall be executed in accordance with the rules and regulations set forth in local and 
state codes. Prepare any detailed Drawings or diagrams which may be required by the 
governing authorities. Where the Drawings and/or Specifications indicate materials or 
construction in excess of code requirements, the Drawings and/or Specifications shall govern. 

1.6 DRAWINGS 

A. The Drawings show the location and general arrangement of equipment, electrical systems and 
related items. They shall be followed as closely as elements of the construction will permit. 

B. Examine the Drawings of other trades and verify the conditions governing the work on the job 
site. Arrange work accordingly, providing such fittings, conduit, junction boxes and accessories 
as may be required to meet such conditions. 

C. Deviations from the Drawings, with the exception of minor changes in routing and other such 
incidental changes that do not affect the functioning or serviceability of the systems, shall not be 
made without the written approval of the Architect/Engineer. 

D. The architectural and structural Drawings take precedence in all matters pertaining to the 
building structure, mechanical Drawings in all matters pertaining to mechanical trades and 
electrical Drawings in all matters pertaining to electrical trades. Where there are conflicts or 
differences between the Drawings for the various trades, report such conflicts or differences to 
the Architect/Engineer for resolution. 

E. Drawings are not intended to be scaled for rough-in or to serve as shop drawings. Take all field 
measurements required to complete the Work. 

1.7 MATERIAL AND EQUIPMENT MANUFACTURERS 

A. All items of equipment shall be furnished complete with all accessories normally supplied with 
the catalog items listed and all other accessories necessary for a complete and satisfactory 
operating system. All equipment and materials shall be new and shall be standard products of 
manufacturers regularly engaged in the production of electrical equipment and shall be of the 
manufacturer's latest design. 

B. If an approved manufacturer is other than the manufacturer used as the basis for design, the 
equipment or product provided shall be equal in size, quality, durability, appearance, capacity, 
and efficiency through all ranges of operation, shall conform with arrangements and space 
limitations of the equipment shown on the plans and/or specified, shall be compatible with the 
other components of the system and shall comply with the requirements for Items Requiring 
Prior Approval specified in this section of the Specifications. All costs to make these items of 
equipment comply with these requirements including, but not limited to, electrical work, and 
building alterations shall be included in the original Bid. Similar equipment shall be by one 
manufacturer. 
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1.8 INSPECTION OF SITE 

A. Visit the site, examine and verify the conditions under which the Work must be conducted 
before submitting Proposal. The submitting of a Proposal implies that the Contractor has visited 
the site and understands the conditions under which the Work must be conducted. No additional 
charges will be allowed because of failure to make this examination or to include all materials 
and labor to complete the Work. 

1.9 ITEMS REQUIRING PRIOR APPROVAL 

A. Bids shall be based upon manufactured equipment specified. All items that the Contractor 
proposes to use in the Work that are not specifically named in the Contract Documents must be 
submitted for review prior to bids. Such items must be submitted in compliance with Division 1 
specifications. Requests for prior approval must be accompanied by complete catalog 
information, including but not limited to, model, size, accessories, complete electrical 
information and performance data in the form given in the equipment schedule on the drawings 
at stated design conditions. Where items are referred to by symbolic designations on the 
drawings, all requests for prior approval shall bear the same designations. 

1. Equipment to be considered for prior approval shall be equal in quality, durability, 
appearance, capacity and efficiency through all ranges of operation, shall fulfill the 
requirements of equipment arrangement and space limitations of the equipment shown 
on the plans and/or specified and shall be compatible with the other components of the 
system. 

2. All costs incurred to make equipment comply with other requirements, including providing 
maintenance, clearance, electrical, replacement of other components, and building 
alterations shall be included in the original bid. 

B. Voluntary alternates may be submitted for consideration, with listed addition or deduction to the 
bid. 

1.10 SHOP DRAWINGS/SUBMITTALS 

A. Submit project-specific submittals for review in compliance with Division 1. 

B. All shop Drawings shall be submitted in groupings of similar and/or related items (lighting 
fixtures, switchgear, etc.). Incomplete submittal groupings will be returned unchecked. 

C. Provide detailed layout shop Drawings (on transparent media) of all lighting and power 
distribution systems, routing of conduits, combining of circuits, circuiting, details and related 
information necessary of installation and maintenance. After review by the Architect/Engineer, a 
copy of Drawings will be stamped and returned to the Contractor. 

D. If deviations (not substitutions) from Contract Documents are deemed necessary by the 
Contractor, details of such deviations, including changes in related portions of the project and 
the reasons therefore, shall be submitted with the submittal for approval.  

E. Submit for approval shop drawings for all electrical systems or equipment but not limited to the 
items listed below. Where items are referred to by symbolic designation on the Drawings and 
Specifications, all submittals shall bear the same designation (light fixtures). Refer to other 
sections of the electrical Specifications for additional requirements. 
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1. Enclosed Controllers 
2. Enclosed Switches 
3. Contactors 
4. Time Switches 
5. Wiring Devices 
6. Lighting Control Devices 
7. Lighting Fixtures 
8. Fire Alarm Systems 

1.11 COORDINATION DRAWINGS 

A. Submit project specific coordination drawings for review in compliance with Division 1 
Specification Sections. 

1.12 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS 

A. Submit project specific Operation and Maintenance Instructional Manuals for review in 
compliance with Division 1 Specification Sections. 

B. Provide complete operation and maintenance instructional manuals covering all electrical 
equipment herein specified, together with parts lists. Maintenance and operating instructional 
manuals shall be job specific to this project. Generic manuals are not acceptable. Four (4) 
copies of all literature shall be furnished for Owner and shall be bound in ring binder form. 
Maintenance and operating instructional manuals shall be provided when construction is 
approximately 75% complete. 

C. The operating and maintenance instructions shall include a brief, general description for all 
mechanical systems including, but not limited to: 

1. Routine maintenance procedures. 
2. Lubrication chart listing all types of lubricants to be used for each piece of equipment and 

the recommended frequency of lubrication.  
3. Trouble-shooting procedures. 
4. Contractor's telephone numbers for warranty repair service. 
5. Submittals. 
6. Recommended spare parts lists. 
7. Names and telephone numbers of major material suppliers and subcontractors. 
8. System schematic drawings on 8-1/2" x 11" sheets. 

1.13 RECORD DRAWINGS 

A. Submit record drawings in compliance with Division 1. 

B. Contractor shall submit to the Architect/Engineer, record drawings on electronic media or mylar 
which have been neatly marked to represent as-built conditions for all new electrical work. 

C. The Contractor shall keep accurate note of all deviations from the construction documents and 
discrepancies in the underground concealed conditions and other items of construction on field 
drawings as they occur. The marked up field documents shall be available for review by the 
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Architect, Engineer and Owner at their request. 

1.14 INSTRUCTION OF OWNER PERSONNEL 

A. Before final inspection, instruct Owner's designated personnel in operation, adjustment, and 
maintenance of electrical equipment and systems at agreed upon times. A minimum of 8 hours 
of formal instruction to Owner's personnel shall be provided for each building. Additional hours 
are specified in individual specification sections. 

B. Use operation and maintenance manuals as basis for instruction. Review contents of manual 
with personnel in detail to explain all aspects of operation and maintenance. 

C. In addition to individual equipment training provide overview of each electrical system. Utilize 
the as-built documents for this overview. 

D. Prepare and insert additional data in operation and maintenance manual when need for such 
data becomes apparent during instruction, or as requested by Owner. 

1.15 WARRANTY 

A. Warranty: Comply with the requirements in Division 1 Specification Sections. Contractor shall 
warranty that the electrical installation is free from defects and agrees to replace or repair, to the 
Owner’s satisfaction, any part of this electrical installation which becomes defective within a 
period of one year (unless specified otherwise in other Division 26 sections) from the date of 
substantial completion following final acceptance, provided that such failure is due to defects in 
the equipment, material, workmanship or failure to follow the contract documents. 

B. Contractor shall be responsible for any temporary services including equipment and installation 
required to maintain operation as a result of any equipment failure or defect during warranty 
period. 

C. File with the Owner any and all warranties from the equipment manufacturers including the 
operating conditions and performance capacities they are based on. 

1.16 USE OF EQUIPMENT 

A. The use of any equipment, or any part thereof for purposes other than testing even with the 
Owner's consent, shall not be construed to be an acceptance of the work on the part of the 
Owner, nor be construed to obligate the Owner in any way to accept improper work or defective 
materials. 

B. Do not use Owner's lamps for temporary lighting except as allowed and directed by the Owner. 
Equip lighting fixtures with new lamps when the project is turned over to the Owner. 

PART 2 - PRODUCTS 

Not applicable. 
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PART 3 - EXECUTION 

3.1 DEMOLITION WORK 

A. All demolition of existing electrical equipment and materials will be done by this Contractor 
unless otherwise indicated. Include all items such as, but not limited to, electrical equipment, 
devices, lighting fixtures, conduit, and wiring called out on the Drawings and as necessary 
whether such items are actually indicated on the Drawings or not in order to accomplish the 
installation of the specified new work. 

B. In general, demolition work is indicated on the Drawings. However, the Contractor shall visit the 
job site to determine the full extent and character of this work. 

C. Unless specifically noted to the contrary, removed materials shall not be reused in the work. 
Salvaged materials that are to be reused shall be stored safe against damage and turned over 
to the appropriate trade for reuse. Salvaged materials of value that are not to be reused shall 
remain the property of the Owner unless such ownership is waived. Items on which the Owner 
waives ownership shall become the property of the Contractor, who shall remove and legally 
dispose of same, away from the premises. 

D. Where equipment or fixtures are removed, outlets shall be properly blanked off, and conduits 
capped. After alterations are done, the entire installation shall present a "finished" look, as 
approved by the Architect/Engineer. The original function of the present electrical work to be 
modified shall not be changed unless required by the specific revisions to the system as 
specified or as indicated. 

E. Reroute signal wires, lighting and power wiring as required to maintain service. Where walls and 
ceilings are to be removed as shown on the Drawings, the conduit is to be cut off by the 
Electrical Trades so that the abandoned conduit in these walls and ceilings may be removed 
with the walls and ceilings by the Architectural Trades. All dead-end conduit runs shall be 
plugged at the remaining line outlet boxes or at the panels. 

F. Where new walls and/or floors are installed which interfere with existing outlets, devices, etc., 
the Electrical Trades shall adjust, extend and reconnect such items as required to maintain 
continuity of same. 

G. All electrical work in altered and unaltered areas shall be run concealed wherever possible. Use 
of surface raceway or exposed conduits will be permitted only where approved by the 
Architect/Engineer. 

H. Existing lighting shall be reused where indicated on plans. Reused fixtures shall be detergent 
cleaned, relamped and reconditioned suitable for satisfactory operation and appearance. 

3.2 INSTALLATION OF EQUIPMENT 

A. Install all equipment in strict accordance with all directions and recommendations furnished by 
the manufacturer. Where such directions are in conflict with the Drawings and Specifications, 
report such conflicts to the Architect/Engineer for resolution. 

B. Device Location: 
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1. Allow for relocation prior to installation of wiring devices and other control devices, for 
example, receptacles, switches, fire alarm devices, and access control devices, within a 
10-foot radius of indicated location without additional cost. 

3.3 TEMPORARY SERVICES 

A. Provide and remove upon completion of the project, in accordance with the general conditions 
and as described in Division 1, a complete temporary electrical and telephone service during 
construction. 

3.4 DISPOSAL 

A. Fluorescent Lamps 

1. Fluorescent lamps are known to contain mercury and are classified as hazardous 
material. All fluorescent lamps shall be assumed to contain mercury unless tested and 
confirmed otherwise with a toxicity characteristic leaching procedure (TCLP). 

2. Hazardous materials (fluorescent lamps), shall be sent to a lamp recycling facility. The 
materials shall be properly packaged with labels that meet the Department of 
Transportation Regulations and stored in a secure location prior to transportation. 

3. The Contractor shall identify the costs of the lamp disposal process including, but not 
limited to, the lamp packaging, storage, transportation, disposal, and any profile fees. 

4. At the completion of the project, provide documentation to verify that the lamps have 
been properly disposed of in accordance with all local, state and federal guidelines. 

B. Ballasts 

1. Lighting ballasts manufactured prior to 1979 have been known to contain polychlorinated 
biphenyls (PCBs). Unless specifically noted on the ballast as containing "No PCBs," the 
ballast shall be assumed to contain components with PCB materials. 

2. Hazardous materials (ballasts with PCBs), shall be disposed of at a hazardous waste 
incineration facility, or at a recycling facility in accordance with the Code of Federal 
Regulations as administered by the EPA in regards to this issue. The ballasts shall be 
packaged/stored in fifty-five gallon steel drums with labels that meet the Department of 
Transportation Regulations. 

3. The Contractor shall identify the costs of the ballast disposal process including, but not 
limited to, the packaging, storage, transportation, disposal, and any profile fees. 

4. Provide at completion of the project documentation (manifests) to verify that the ballasts 
have properly been disposed of in accordance with all local, state and federal guidelines. 

3.5 CHASES AND RECESSES 

A. Provided by the architectural trades, but the Contractor shall be responsible for their accurate 
location and size. 

3.6 EXCAVATION AND BACKFILLING 

A. Provide all excavation, trenching, tunneling, dewatering and backfilling required for the electrical 
work. Coordinate the work with other excavating and backfilling in the same area. 
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B. Where conduit is installed less than 2'6" below the surface of pavement, provide concrete 
encasement, 4" minimum coverage, all around or as shown on the electrical Drawings. 

C. Backfill all excavations with well-tamped granular material. Backfill all excavations under wall 
footings with lean mix concrete up to underside of footings and extend concrete within 
excavation a minimum of four (4) feet each side of footing. Granular backfill shall be placed in 
layers not more than 8 inches in thickness, 95 percent compaction throughout with approved 
compaction equipment. Tamp, roll as required. Excavated material shall not be used. 

D. Backfill all excavations inside building, under drives and parking areas with well-tamped 
granular material. Granular backfill shall be placed in layers not more than 8 inches in thickness, 
95 percent compaction throughout with approved compaction equipment. Tamp, roll as 
required. Excavated material shall not be used. 

E. Backfill outside building with granular material to a height 12 inches over top of pipe compacted 
to 95 percent compaction as specified above. Backfill remainder of excavation with unfrozen, 
excavated material in such a way to prevent settling. 

3.7 EQUIPMENT CONNECTIONS 

A. Make connections to equipment, motors, lighting fixtures, and other items included in the work 
in accordance with the approved shop Drawings and rough-in measurements furnished by the 
manufacturers of the particular equipment furnished. All additional connections not shown on 
the Drawings, but called out by the equipment manufacturer's shop Drawings shall be provided. 

3.8 CLEANING 

A. All debris shall be removed daily as required to maintain the work area in a neat, orderly 
condition. 

B. Final cleanup shall include, but not be limited to, washing of fixture lenses or louvers, 
switchboards, substations, motor control centers, panels, etc. Fixture reflectors and lenses or 
louvers shall be left with no water marks or cleaning streaks. 

3.9 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS 

A. Equipment and materials shall be protected from theft, injury or damage. 

B. Protect conduit openings with temporary plugs or caps. 

C. Provide adequate storage for all equipment and materials delivered to the job site. Location of 
the space will be designated by the Owner's representative or Architect/Engineer. Equipment 
set in place in unprotected areas must be provided with temporary protection. 

3.10 EXTRA WORK 

A. For any extra electrical work which may be proposed, this Contractor shall furnish to the 
General Contractor, an itemized breakdown of the estimated cost of the materials and labor 
required to complete this work. The Contractor shall proceed only after receiving a written order 
from the General Contractor establishing the agreed price and describing the work to be done. 
Prior to any extra work which may be proposed, the Electrical Contractor shall submit unit prices 
(same prices for increase/decrease of work) for the following items: 1/2", 3/4", 1", 1-1/2" conduit; 
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#12, #10, #8, #6, #2 wire; receptacle, I.G. receptacle, data box, fire alarm combination 
visual/audible notification appliance, fire alarm visual notification appliance, clock, or other 
devices which may be required for any proposed extra work. 

3.11 DRAWINGS AND MEASUREMENTS 

A. These Specifications and accompanying Drawings are intended to describe and provide for 
finished work. They are intended to be cooperative, and what is called for by either shall be as 
binding as if call for by both. The Contractor understands that the work herein described shall 
be complete in every detail. 

B. The Drawings are not intended to be scaled for rough-in measurements nor to serve as Shop 
Drawings. Field measurements necessary for ordering materials and fitting the installation to the 
building construction and arrangement are the Contractor’s responsibility. The Contractor shall 
check latest Architectural Drawings and locate light switches from same where door swings are 
different from Electrical Drawings. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Sleeve seals. 
4. Common electrical and communications installation requirements. 
5. Grout. 

1.3 DEFINITIONS 

A. ATS: Acceptance Testing Specifications. 

B. EPDM: Ethylene-propylene-diene terpolymer rubber. 

C. NBR: Acrylonitrile-butadiene rubber. 
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1.4 SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.5 QUALITY ASSURANCE 

A. Test Equipment Suitability and Calibration: Comply with NETA ATS, "Suitability of Test 
Equipment" and "Test Instrument Calibration." 

1.6 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 and provide access panels and doors for electrical items that are behind 
finished surfaces or otherwise concealed. Access doors and panels are specified in Division 8 
Section "Access Doors and Frames." 

D. Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment and 
systems that are functionally interdependent are tested to demonstrate successful 
interoperability. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
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with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or 0.138-inch 
(1.3- or 3.5-mm) thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 7 Section "Through-Penetration Firestop Systems." 

2.3 SLEEVE SEALS 

A. Description: Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit. 
Include type and number required for material and size of raceway or cable. 

3. Pressure Plates: Stainless steel. Include two for each sealing element. 
4. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to 

sealing elements. Include one for each sealing element. 

2.4 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL AND COMMUNICATIONS 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. 
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E. Right of Way: Give to raceways and piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL AND COMMUNICATIONS PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 7 Section "Through-Penetration Firestop Systems." 

C. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed 
openings are used. Install sleeves during erection of slabs and walls. 

D. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and 
raceway or cable unless sleeve seal is to be installed or unless seismic criteria require a 
different clearance. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 

1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool exposed 
surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint. Refer 
to Division 7 Section "Joint Sealants" for materials and installation. 

J. Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations. Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials. Comply with Division 7 Section "Through-
Penetration Firestop Systems." 

K. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-
type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical 
sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe 
and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves. Size sleeves 
to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for 
installing mechanical sleeve seals. 
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3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground, exterior wall penetrations. 

B. Use 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. 

3.4 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly. Firestopping materials and installation requirements 
are specified in Division 7 Section "Through-Penetration Firestop Systems." 

3.5 FIELD QUALITY CONTROL 

A. Inspect installed sleeve and sleeve-seal installations and associated firestopping for damage 
and faulty work. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes grounding of electrical systems and equipment. Grounding requirements 
specified in this Section may be supplemented by special requirements of systems described in 
other Sections. 

B. Related Sections include the following: 

1. Division 16 Section “Electrical General Requirements”. 
2. Division 16 Section “Conductors and Cables”. 

1.3 REFERENCES 

A. ASTM B 3:  Specification for Soft or Annealed Copper Wire. 

B. ASTM B 8:  Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard 
or Soft. 

C. ASTM B 33:  Specification for Tinned Soft or Annealed Copper Wire for Electrical Purposes. 

D. ASTM B 187:  Specification for Copper, Bus Bar, Rod, and Shapes and General Purpose Rod, 
Bar, and Shapes. 

E. IEEE 81:  Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface 
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Potentials of a Ground System. 

F. IEEE 142:  Grounding of Industrial and Commercial Power Systems. 

G. IEEE 837:  Qualifying Permanent Connections Used in Substation Grounding. 

H. IEEE 1100 – 1992:  Recommended Practice for Powering and Grounding Sensitive Electronic 
Equipment. 

I. IEEE C2:  National Electrical Safety Code. 

J. NETA MTS – 2001:  Maintenance Testing Specifications. 

K. NFPA 70:  National Electrical Code. 

L. NFPA 70B:  Recommended Practice for Electrical Equipment Maintenance. 

M. TIA/EIA 607:  Commercial Building Grounding and Bonding Requirements Standard. 

N. UL 467:  Grounding and Bonding Equipment. 

O. UL 486 A:  Wire Connectors and Soldering Lugs for Use with Copper Conductors. 

P. UL 486B:  Wire Connectors for Use with Aluminum Conductors. 

1.4 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Qualification Data: For firms and persons specified in "Quality Assurance" Article. 

C. Field Test Reports: Submit written test reports to include the following: 

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. 
4. Indicate overall system resistance to ground. 
5. Indicate overall Telecommunications system resistance to ground. 

1.5 PROJECT RECORD DOCUMENTS 

A. Submit under provisions of Division 26 “Electrical General Requirements”. 

B. Accurately record actual locations of grounding electrodes and connections to building steel. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Refer to specification section “Electrical Testing.” 

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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1. Comply with UL 467. 

C. Comply with NFPA 70; for overhead-line construction and medium-voltage underground 
construction, comply with IEEE C2. 

D. Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system. 

E. Comply with ANSI/TIA/EIA-607 “Standard for Commercial Building Grounding and Bonding 
Requirements for Telecommunications”. 

F. Comply with ANSI/IEEE 1100 -1992 “Powering and Grounding Sensitive Electronic Equipment”. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Grounding Conductors and Cables: 

a. Refer to Division 16 Section “Conductors and Cables”. 

2. Mechanical Connectors: 

a. American Electric-Blackburn. 
b. Burndy. 

2.2 GROUNDING CONDUCTORS 

A. For insulated conductors, comply with Division 26 Section "Conductors and Cables." 

B. Material: Aluminum, copper-clad aluminum, and copper. 

C. Equipment Grounding Conductors: Insulated with green-colored insulation. 

D. Grounding Electrode Conductors: Stranded cable. 

E. Bare Copper Conductors: Comply with the following: 

1. Solid Conductors: ASTM B 3. 
2. Assembly of Stranded Conductors: ASTM B 8. 
3. Tinned Conductors: ASTM B 33. 

F. Copper Bonding Conductors: As follows: 

1. Bonding Conductor: Stranded copper conductor; size per the NEC. 
2. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated with 

copper ferrules; size per the NEC. 
3. Tinned Bonding Jumper: Tinned-copper tape, braided copper conductors, terminated with 

copper ferrules; size per the NEC. 
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G. Aluminum Bonding Conductors: As follows: 

1. Bonding Conductor: Stranded aluminum conductor; size per the NEC. 
2. Bonding Jumper: Aluminum tape, braided bare aluminum conductors, terminated with 

aluminum ferrules; size per the NEC. 

H. Ground Conductor and Conductor Protector for Wood Poles: As follows: 

1. No. 4 AWG minimum, soft-drawn copper conductor. 
2. Conductor Protector: Half-round PVC or wood molding. If wood, use pressure-treated fir, 

or cypress or cedar. 

2.3 CONNECTOR PRODUCTS 

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of 
conductors and connected items. 

B. Bolted Connectors: Bolted-pressure-type connectors, or compression type. 

C. Welded Connectors: Exothermic-welded type, in kit form, and selected for the specific 
application per manufacturer's written instructions. 

D. Compression-Type Connectors:  Pure, wrought copper, per ASTM B187. 

PART 3 - EXECUTION 

3.1 EQUIPMENT GROUNDING 

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding 
conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 
are indicated. 

B. Use only copper conductors for both insulated and bare grounding conductors in direct contact 
with earth, concrete, masonry, crushed stone, and similar materials. 

C. In raceways, use insulated equipment grounding conductors. 

D. Install equipment grounding conductors in all feeders and circuits.  Terminate each end on 
suitable lugs, bus or bushing. 

E. Nonmetallic Raceways: Install an equipment grounding conductor in nonmetallic raceways 
unless they are designated for telephone or data cables. 

F. Air-Duct Equipment Circuits: Install an equipment grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners and heaters. Bond 
conductor to each unit and to air duct. 

G. Verify specific equipment grounding requirements with the manufacturer’s recommendations. 

3.2 CONNECTIONS 

A. General: Make connections so galvanic action or electrolysis possibility is minimized. Select 
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connectors, connection hardware, conductors, and connection methods so metals in direct 
contact will be galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 
contact points closer to order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 
3. Make aluminum-to-steel connections with stainless-steel separators and mechanical 

clamps. 
4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and 

mechanical clamps. 
5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

B. Equipment Grounding Conductor Terminations 

1. Use solderless pressure connectors with insulating covers for copper conductor splices 
and taps, 8 AWG and larger. 

2. Use insulated spring wire connectors with plastic caps for copper conductor splices and 
taps, 10 AWG and smaller. 

C. Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal housings 
without mechanical and electrical connection to housing, terminate each conduit with a 
grounding bushing. Connect grounding bushings with a bare grounding conductor to grounding 
bus or terminal in housing. Bond electrically noncontinuous conduits at entrances and exits with 
grounding bushings and bare grounding conductors, unless otherwise indicated. 

D. Tighten screws and bolts for grounding and bonding 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. 

E. Compression-Type Connections: Use hydraulic compression tools to provide correct 
circumferential pressure for compression connectors. Use tools and dies recommended by 
connector manufacturer. Provide embossing die code or other standard method to make a 
visible indication that a connector has been adequately compressed on grounding conductor. 

F. Moisture Protection: If insulated grounding conductors are connected to ground rods or 
grounding buses, insulate entire area of connection and seal against moisture penetration of 
insulation and cable. 

3.3 INSTALLATION 

A. Equipotential Ground: Interconnect grounding electrodes to form one, electrically continuous, 
equipotential grounding electrode system  Grounding electrodes to be interconnected include: 

1. Metal water service pipe. 

B. Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise 
indicated. Avoid obstructing access or placing conductors where they may be subjected to 
strain, impact, or damage.  Install in conduit where routed above grade. 

C. Bonding Straps and Jumpers: Install so vibration by equipment mounted on vibration isolation 
hangers and supports is not transmitted to rigidly mounted equipment. Use exothermic-welded 
connectors for outdoor locations, unless a disconnect-type connection is required; then, use a 
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bolted clamp. Bond straps directly to the basic structure taking care not to penetrate any 
adjacent parts. Install straps only in locations accessible for maintenance. 

D. Metal Water Service Pipe: Provide 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 by grounding clamp 
connectors. Where a dielectric main water fitting is installed, connect grounding conductor to 
street side of fitting. Bond metal grounding conductor conduit or sleeve to conductor at each 
end. 

E. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. 
Connect to pipe with grounding clamp connectors. 

F. Bond each aboveground portion of gas piping system upstream from equipment shutoff valve. 

G. Bond interior metal piping systems and metal air ducts to equipment grounding conductors of 
associated pumps, fans, blowers, electric heaters, and air cleaners. Use braided-type bonding 
straps. 

H. Equipment Grounding: Provide a permanent and continuous bonding of conductor enclosures, 
equipment frames, power distribution equipment ground busses, cable trays, metallic raceways, 
and other non-current carrying metallic parts of the electrical system. 

3.4 FIELD QUALITY CONTROL 

A. Testing: Perform the following field quality control tests in accordance with Division 16 section 
“Electrical Testing” 

1. Inspect grounding and bonding system conductors and connections for tightness and 
proper installation and for compliance with the Drawings and Specifications. 

2. After installing grounding system but before permanent electrical circuitry has been 
energized, test for compliance with requirements. 

a. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal. 

b. Perform tests, by the fall-of-potential method according to IEEE 81.  
Instrumentation utilized shall be as defined in Section 12 of IEEE 81 and shall be 
specifically designed for ground impedance testing.  Provide sufficient spacing so 
that curves flatten in the 62% area of the distance between the item under test and 
the current electrode. 

c. Equipment Rated 500 kVA and Less: 10 ohms. 
d. Equipment Rated 500 to 1000 kVA: 5 ohms. 
e. Equipment Rated More Than 1000 kVA: 3 ohms. 
f. Substations and Pad-Mounted Switching Equipment: 5 ohms. 
g. Manhole Grounds: 10 ohms. 
h. The telecommunications grounding system shall have a maximum resistance of 1 

ohm as measured from the TMGB ground to earth ground. 

3. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 DEFINITIONS 

A. EMT: Electrical metallic tubing. 

B. IMC: Intermediate metal conduit. 

C. RMC: Rigid metal conduit. 

1.3 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 
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calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force. 

1.4 SUBMITTALS 

A. Product Data: For the following: 

1. Steel slotted support systems. 
2. Nonmetallic slotted support systems. 

1.5 QUALITY ASSURANCE 

A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel." 

B. Comply with NFPA 70. 

1.6 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 Division 07 Section "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. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-

4. 
4. Channel Dimensions: Selected for applicable load criteria. 
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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 1 
surface. 

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 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/A 36M, 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. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated 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. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

2. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for 
attached structural element. 
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4. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325. 
5. Toggle Bolts: All-steel springhead type. 
6. 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. 

B. Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for steel 
shapes and plates. 

2.3 ROOF MOUNTED CONDUIT AND EQUIPMENT SUPPORTS 

A. General: Shop- or field- fabricated assemblies made of manufactured corrosion-resistant 
components to support roof-mounted conduit and equipment. 

B. Adjustable Compact Stand:  Recycled rubber base unit with integral threaded coupling capable 
of accepting 3/8-16 threaded rod, or 1-5/8 inch by 1-5/8 inch metal strut and various supporting 
elements. 

1. Manufacturers: 

a. B-Line Systems, Inc.; a division of Cooper Industries; Dura-Blok. 
b. ERICO International Corp.; Caddy Pyramid. 
c. Tolco; a brand of Nibco; Pipe Piers. 

C. Low-Type, Single-Conduit Stand: Assembly of base and horizontal members, and support, for 
roof installation without membrane penetration. 

1. Manufacturers: 

a. B-Line Systems, Inc.; a division of Cooper Industries; Dura-Blok. 
b. ERICO International Corp.; Caddy Pyramid. 
c. Tolco; a brand of Nibco; Pipe Piers. 

2. Base: Plastic, Recycled rubber. 
3. Horizontal Member: Cadmium-plated-steel or galvanized-steel strut designed for use with 

standard strut clamps and accessories. 

D. Low-Type, Multiple-Conduit Stand: Assembly of two or more bases and horizontal members, 
and supports, for roof installation without membrane penetration. 

1. Manufacturers: 

a. B-Line Systems, Inc.; a division of Cooper Industries; Dura-Blok. 
b. ERICO International Corp.; Caddy Pyramid. 
c. Tolco; a brand of Nibco; Pipe Piers. 

2. Base: Plastic, Recycled rubber. 
3. Horizontal Member: Cadmium-plated-steel or galvanized-steel strut designed for use with 



EHRESMAN ASSOCIATES, INC.  16073 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 5 
RESTROOM REMODELING (PHASE 2) 
 

threaded rod, standard strut clamps, and accessories. 

E. High-Type, Multiple-Conduit and Equipment Stand: Assembly of bases, vertical and horizontal 
members, and pipe supports, for roof installation without membrane penetration. 

1. Manufacturer: 

a. B-Line Systems, Inc.; a division of Cooper Industries; Dura-Blok. 
b. ERICO International Corp.; Caddy Pyramid. 
c. Tolco; a brand of Nibco; Pipe Piers. 

2. Bases: One or more recycled rubber. 
3. Vertical Members: Two or more protective-coated-steel channels. 
4. Horizontal Member: Protective-coated-steel channel. 
5. Supports: Standard strut clamps, hangers, and accessories. 

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 NFPA 70 or as scheduled in NECA 1. Minimum rod size 
shall be 1/4 inch in diameter. 

C. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits. 

1. Secure raceways and cables to these supports with: 

a. two-bolt conduit clamps 
b. single-bolt conduit clamps 
c. single-bolt conduit clamps using spring friction action for retention in support 

channel. 

D. Support single runs of MC cable using spring-steel clamps from suspended ceiling hangers, 
hanger wire or building structure at intervals not to exceed three feet. Do not support MC cable 
from ceiling grid. 

E. Support all electrical items independently of supports provided by the other trades. 

F. Support conduits and boxes using steel conduit straps or 1/4-inch minimum diameter threaded 
rod hangers. Suspended ceiling hangers or hanger wire shall not be used (except to support 
flexible metallic conduit and manufactured wiring systems). 

G. Support cable trays with support brackets or 3/8" diameter minimum threaded rod hangers at 
intervals not exceeding 8'-0" for straight runs. Additional supports shall be provided at tray 
fittings. 
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H. Hangers shall be of sufficient strength that their deflection at mid span does not exceed 1/240 of 
the hanger span length after the cables are installed. 

I. Route flexible metallic conduit, manufactured wiring systems and Type MC cable parallel to or 
perpendicular to building lines, and in a neat and workmanlike manner. Coil the excess 
manufactured wiring systems and Type MC cable, and support independently of the ceiling grid 
system at intervals not exceeding 3 feet. 

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 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. 

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. To Steel:  

a. Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and 
nuts. 

b. Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69 
c. Spring-tension clamps. 

6. To Light Steel: Sheet metal screws. 
7. 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 support systems attached to 
substrate. 

E. Slotted support systems applications: 

1. Indoor dry and damp Locations: Painted Steel 
2. Outdoors and interior wet locations: Galvanized Steel  
3. Corrosive Environments, including pool equipment rooms: Nonmetallic 

F. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 
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G. Do not fasten supports to pipes, ducts, mechanical equipment, and conduit. 

H. Obtain permission from Architect/Engineer before using powder-actuated anchors. 

I. Obtain permission from Architect/Engineer before drilling or cutting structural members. 

J. Fabricate supports from structural steel or steel channel. Rigidly weld members or use hexagon 
head bolts to present neat appearance with adequate strength and rigidity. Use spring lock 
washers under all nuts. 

K. Install surface-mounted cabinets and panelboards with minimum of four anchors. 

L. In wet and damp locations use steel channel supports to stand cabinets and panelboards one 
inch off wall. 

M. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed 
in hollow partitions. 

N. The Contractor shall replace all supports and channels that sag, twist, and/or show signs of not 
providing proper structural support, to the equipment, it is intended for, as determined by the 
Owner and Architect/Engineer. All costs associated with replacing supports and steel channels 
shall be incurred by the Contractor. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding: Comply with AWS D1.1/D1.1M. 

3.4 INSTALLATION OF ROOF MOUNTED SUPPORTS 

A. Install in accordance with manufacturer’s instructions. 

B. If gravel top roof, gravel must be removed around and under support. 

C. Consult roofing manufacturer for roof membrane compression capacities.  If required, a 
compatible sheet of roofing material (rubber pad) may be required under rooftop support to 
disperse concentrated loads and add further membrane protection. 

D. Utilize properly sized clamps and accessories to suit conduit sizes. 

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. Touchup: Comply with requirements in Division 09 for cleaning and touchup painting of field 
welds, bolted connections, and abraded areas of shop paint on miscellaneous metal. 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION  



EHRESMAN ASSOCIATES, INC.  16075 - ELECTRICAL IDENTIFICATION 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 1 
RESTROOM REMODELING (PHASE 2) 
 

SECTION 16075 - ELECTRICAL IDENTIFICATION 

PART 1 - GENERAL ..................................................................................................................................... 1 
1.1  RELATED DOCUMENTS .............................................................................................................. 1 
1.2  SUMMARY .................................................................................................................................... 1 
1.3  QUALITY ASSURANCE ................................................................................................................ 1 
1.4  COORDINATION ........................................................................................................................... 2 

PART 2 - PRODUCTS .................................................................................................................................. 2 
2.1  RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS .................................... 2 
2.2  CONDUCTOR, COMMUNICATION AND CONTROL CABLE IDENTIFICATION MATERIALS .. 2 
2.3  UNDERGROUND-LINE WARNING TAPE .................................................................................... 2 
2.4  WARNING LABELS AND SIGNS .................................................................................................. 3 
2.5  INSTRUCTION SIGNS .................................................................................................................. 3 
2.6  EQUIPMENT IDENTIFICATION LABELS ..................................................................................... 3 
2.7  MISCELLANEOUS IDENTIFICATION PRODUCTS ..................................................................... 3 

PART 3 - EXECUTION ................................................................................................................................. 4 
3.1  APPLICATION ............................................................................................................................... 4 
3.2  INSTALLATION ............................................................................................................................. 6 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Identification for raceway and metal-clad cable. 
2. Identification for conductors and communication and control cable. 
3. Warning labels and signs. 
4. Instruction signs. 
5. Equipment identification labels. 
6. Miscellaneous identification products. 

1.3 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and ANSI C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.145. 



EHRESMAN ASSOCIATES, INC.  16075 - ELECTRICAL IDENTIFICATION 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 2 
RESTROOM REMODELING (PHASE 2) 
 
1.4 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
the Contract Documents, 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. 

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 RACEWAY 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. 

B. Color for Printed Legend: 

1. Power Circuits: Black letters on an orange field. 
2. Legend: Indicate system or service and voltage, if applicable. 

C. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

2.2 CONDUCTOR, COMMUNICATION AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm) 
thick by 1 to 2 inches (25 to 50 mm) wide. 

B. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

2.3 UNDERGROUND-LINE WARNING TAPE 

A. Description: Permanent, bright-colored, continuous-printed, polyethylene tape. 

1. Not less than 6 inches (150 mm) wide by 4 mils (0.102 mm) thick. 
2. Compounded for permanent direct-burial service. 
3. Embedded continuous metallic strip or core. 
4. Printed legend shall indicate type of underground line. 
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2.4 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels: Factory printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment, unless otherwise 
indicated. 

C. 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 (915 MM)." 

2.5 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs up 
to 20 sq. in. (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes. 

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. 

2.6 EQUIPMENT IDENTIFICATION LABELS 

A. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting. Black 
letters on a white background. Minimum letter height shall be 3/8 inch (10 mm).  

B. Outdoor Equipment Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum 
letter height shall be 1 inch (25 mm). 

2.7 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties. 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength: 50 lb (22.6 kg), minimum. 
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. Paint: Paint materials and application requirements are specified in Division 9 painting Sections. 

C. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 
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PART 3 - EXECUTION 

3.1 APPLICATION 

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service and Feeders More 
Than 400 A: Identify with orange self-adhesive vinyl label. 

B. Accessible Raceways and Cables of Auxiliary Systems: Identify the following systems with 
color-coded, self-adhesive vinyl tape applied in bands: 

1. Fire Alarm System: Red. 
2. Control Wiring: Green and red. 

C. Power-Circuit Conductor Identification: For conductors No.  1/0 AWG and larger in vaults, pull 
and junction boxes, manholes, and handholes use color-coding conductor tape and marker 
tape. Identify source and circuit number of each set of conductors. For single conductor cables, 
identify phase in addition to the above. 

D. Branch-Circuit Conductor Identification: Where there are conductors for more than three branch 
circuits in same junction or pull box, use marker tape. Identify each ungrounded conductor 
according to source and circuit number as indicated on Drawings. Identify control circuits by 
control wire number as indicated on shop drawings. 

E. Branch-Circuit Conductor Identification: Mark junction box covers in indelible ink with the panel 
and breaker numbers of other circuits contained within. 

F. Conductor Identification: Locate at each conductor at panelboard gutters, pull boxes, outlet and 
junction boxes, and each load connection or termination point. 

G. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, 
signal, sound, intercommunications, voice, and data 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 
Operation and Maintenance Manual. 

H. Locations of Underground Lines: Identify with underground-line warning tape for power, lighting, 
communication, and control wiring and optical fiber cable. Install underground-line warning tape 
for both direct-buried cables and cables in raceway. 

I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Comply 
with 29 CFR 1910.145 and apply self-adhesive warning labels. Identify system voltage with 
black letters on an orange background. Apply to exterior of door, cover, or other access. 

1. 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. 
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2. Equipment Requiring Workspace Clearance According to NFPA 70: Unless otherwise 
indicated, apply to door or cover of equipment but not on flush panelboards and similar 
equipment in finished spaces. 

J. Provide a 3" by 5" Arc Flash and Shock Hazard" label on the outside of panels in 'occupant 
areas' - Brady Type 99454 or equivalent from another manufacturer.  Center the label 
horizontally and vertically on outside of door. 

1. Provide yellow background" "Warning" labels for labels which indicate PPE levels 1-4. 
2. Provide red background "Danger" labels for labels which indicate that there is no 

appropriate PPE. 

K. Provide a 4" by 6"' Arc Flash and Shock Hazard" label on the outside of panels in areas open 
only to 'qualified personnel', and on the inside panel door of panels in 'occupant areas' - Brady 
Type 99459.  Center label on gutter areas of distribution panels, centered above or below the 
directory of panels, and otherwise centered in other applications.  In all cases, label will be no 
lower than 48" or above 84" AFF. 

1. Provide yellow background "Warning" labels for labels which indicate PPE levels 1-4. 
2. Provide red background "Danger" labels for labels which indicate that there is no 

appropriate PPE. 

L. Instruction Signs: 

1. Operating Instructions: 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. 

2. Emergency Operating Instructions: Install instruction signs with white legend on a red 
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 
equipment used for power transfer. 

M. Wiring Device Identification Labels: On each faceplate install circuit designation label that is 
consistent with panelboard directories, and as-built plan drawings. Apply labels to receptacle 
faceplates centered below bottom outlet. Apply labels to toggle switch faceplates on backside. 

N. Equipment Identification Labels: On each unit of equipment, install unique designation label that 
is consistent with wiring diagrams, schedules, and 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:  Engraved, laminated acrylic or melamine label mechanically 
secured. 

b. Outdoor Equipment:  Stenciled. 
c. Elevated Components: Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 

2. Equipment to Be Labeled: If included on project. All items may not be on project. 
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a. Panelboards, electrical cabinets, and enclosures. 
b. Access doors and panels for concealed electrical items. 
c. Electrical switchgear and switchboards. 
d. Disconnect switches. 
e. Enclosed circuit breakers. 
f. Motor starters. 
g. Push-button stations. 
h. Contactors. 
i. Fire-alarm control panel and annunciators. 
j. Breakers or switches at distribution panels. 

3.2 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  

1. Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

2. Conduit Markers: Provide identification for each power conduit containing conductors 
rated 400A or greater. 

C. Apply identification devices to surfaces 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 nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to 
the location and substrate. 

F. System Identification Color Banding for Raceways and Cables: Each color 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 
(15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in 
congested areas. 

G. Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Use the colors listed 
below for ungrounded service, feeder, and branch-circuit conductors. 

1. Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having 
jurisdiction permit, field applied. 

2. Colors for 208/120-V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 
c. Phase C: Blue. 

3. Colors for 480/277-V Circuits: 

a. Phase A: Brown. 
b. Phase B: Orange. 
c. Phase C: Yellow. 
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4. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum 
distance of 6 inches (150 mm) from terminal points and in boxes where splices or taps 
are made. Apply last two turns of tape with no tension to prevent possible unwinding. 
Locate bands to avoid obscuring factory cable markings. 

H. Label information arrangement for 3 lines of text. 

1. Line one shall describe the panel or equipment. Line one example: “DP-XX,” RP-XX,” “T-
XX,” “EF-XX,” etc. 

2. Line two shall describe the first disconnecting means feeding this panel or equipment. 
Line two example: “Fed from DP-XX,” “Fed from RP-XX,” etc. 

3. Line three indicates that location of the disconnecting means as identified in line two. Line 
three example: “First Floor Elect. Rm #XXX.” 

4. Line four shall include “Via T-XX” when panel or equipment is fed from a transformer. 

I. Examples: 
 

RP-1A 
FED FROM DP-1A 

ELECTRICAL ROOM A100 
VIA T-1A 

EF-1 
FED FROM MCC-1A 

MECHANICAL ROOM F101 

LP-1A 
LOCATED IN 

ELECTRICAL ROOM A100 

J. Painted Identification: Prepare surface and apply paint according to Division 9 painting 
Sections. 

K. Degrease and clean surface to receive nameplates. 

L. Install nameplate and labels parallel to equipment lines. 

M. Secure nameplate to equipment front using screws. 

N. Secure nameplate to inside surface of door on panelboard that is recessed in finished locations. 

O. Identify conduit using field painting where required. 

P. Paint red colored band on each fire alarm conduit (unless red fire alarm conduit is installed) and 
junction box. 

Q. Paint bands 10 feet on center, and 4 inches minimum in width. 

R. Labels shall be neatly centered. Place labels in like positions on similar equipment. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes building wires and cables and associated connectors, splices, and 
terminations for wiring systems rated 600 V and less. 

B. Related Sections include the following: 

1. Division 26 Section "Control/Signal Transmission Media" for transmission media used for 
control and signal circuits. 

2. Division 26 Section “Electrical Identification” for conductor and cable color-coding. 

1.3 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Qualification Data: For testing agency. 

C. Field Quality-Control Test Reports: From a qualified testing and inspecting agency engaged by 
Contractor. 

1.4 QUALITY ASSURANCE 

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational 
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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. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.2 CONDUCTORS AND CABLES 

A. Manufacturers, Copper: 

1. Aetna. 
2. American Insulated Wire. 
3. Cerro Wire. 
4. Circle Wire. 
5. Encore. 
6. Pirelli. 
7. Rockbestos. 
8. Service Wire. 
9. Southwire. 
10. United Copper. 

B. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable 
construction, and ratings. 

C. Conductor Material: Copper except feeders; stranded conductor. 

D. Conductor Insulation Types: Type THHN-THWN and XHHW complying with NEMA WC 70. 

E. Multiconductor Cable: Metal-clad cable, Type MC with ground wire. 

F. Power Cable for Variable Frequency Controlled Motors: 600V and 2000V, three conductor, 
XLPE cable with three symmetrical positioned ground conductors and a continuous impervious 
corrugated aluminum armor and overall PVC jacket. Cable shield transfer impedance shall be 
less than 10 ohms per meter up to 30 MHZ when tested in accordance with NEMA WC 61. 

1. Approved manufacturers for VFC power cables: 
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a. Southwire Armor-x 
b. Draka USA 

2.3 CONNECTORS AND SPLICES 

A. Manufacturers: 

1. AFC Cable Systems, Inc. 
2. AMP Incorporated/Tyco International. 
3. Hubbell/Anderson. 
4. O-Z/Gedney; EGS Electrical Group LLC. 
5. 3M Company; Electrical Products Division. 
6. T & B. 
7. Burndy. 
8. ILSCO. 

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

PART 3 - EXECUTION 

3.1 CONDUCTOR AND INSULATION APPLICATIONS 

A. Exposed Feeders: Type THHN-THWN, single conductors in raceway. 

B. Feeders Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single conductors in 
raceway. Feeders Concealed in Concrete, below Slabs-on-Grade, and in Crawlspaces: 
Type THHN-THWN, single conductors in raceway. 

C. Exposed Branch Circuits, including in Crawlspaces: Type THHN-THWN, single conductors in 
raceway. 

D. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single 
conductors  in raceway and metal-clad cable, Type MC, for branch circuit drops to devices and 
within partition walls. MC cable shall not be run in ceiling space in lengths greater than 6’-0”. 

E. Branch Circuits Concealed in Concrete and below Slabs-on-Grade: Type THHN-THWN, single 
conductors in raceway. 

F. Underground Feeders and Branch Circuits: XHHW single conductors in conduit. 

G. Cord Drops and Portable Appliance Connections: Type SO, hard service cord. 

H. Fire Alarm Circuits: Type THHN-THWN, in raceway. 

I. Class 1 Control Circuits: Type THHN-THWN, in raceway. 

J. Class 2 Control Circuits: Type THHN-THWN, in raceway. 

K. Connection between Variable Frequency Controllers and Motors: Use 600V rated VFC power 
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cable for circuit lengths less than 50 feet and 2000V rated VFC power cable for circuit lengths 
50 feet and greater. Support 5’ on center, minimum. Terminate according to cable 
manufacturer’s recommendations. 

L. Isolated Power System Circuits: Use Type XLP in raceway. 

3.2 INSTALLATION 

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. 

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 

F. Seal around cables penetrating fire-rated elements according to Division 7 Section "Through-
Penetration Firestop Systems." 

G. Each feeder shall be of the same conductor and insulation material (phase, neutral, and 
parallel). 

H. Identify and color-code conductors and cables according to Division 26 Section "Electrical 
Identification." 

I. All wiring shall be installed in conduit or approved raceway. All raceways shall be provided with 
a ground conductor unless noted otherwise on the Contract Documents. 

J. Use conductor not smaller than 12 AWG for power and lighting circuits. Unless indicated 
otherwise, all circuits shall be 2#12, 1#12G, ¾”C. 

K. Use conductor not smaller than 14 AWG for control circuits, provided by Electrical Contractor. 

L. Support communication cables above accessible ceiling, using spring metal clips or plastic 
cable ties to support cables from structure. Do not rest cable on ceiling panels. 

M. Use suitable cable fittings and connectors. 

N. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

O. Clean conductor surfaces before installing lugs and connectors. 

P. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible 
temperature rise. 

Q. Use solderless pressure connectors with insulating covers for copper conductor splices and 
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taps, 8 AWG and larger. 

R. Use piercing connector with insulating covers for conductor splices and taps, 8 AWG and larger. 

S. Use Sta-Kon connectors to terminate stranded conductors #10 AWG and smaller to screw 
terminals. 

T. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 
AWG and smaller. 

U. Branch circuits may be combined up to 6 circuits in a homerun conduit. Electrical Contractor 
shall be responsible for derating of conductors as required by N.E.C. 

V. Where the armor of type AC cable terminates, a fitting shall be provided to protect the wiring 
from abrasion. An approved bushing shall be provided between the conductors and the armor. 

W. Type MC cable shall be supported and secured at intervals not exceeding 4'-0". 

X. Fittings used for MC cable shall be identified for such use. 

Y. AC/MC cable shall not be used for home runs to receptacle or distribution panels. 

Z. Between support, hangers and termination no more than 3" deflection from the bottom of the 
cable to a horizontal line between the support/hanger or termination. 

3.3 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. 
2. Use compression type terminations for aluminum conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

3.4 FIELD QUALITY CONTROL 

A. Testing: Perform the following field quality control tests in accordance with Division 16 section 
“Electrical Testing” 

1. Description: Test all feeders rated 100 A and above. 
2. Visual and Mechanical Inspection 

a. Inspect cables for physical damage and proper connection in accordance with the 
one line diagram. 

b. Test cable mechanical connections with an infrared survey. 
c. Check cable color-coding against project Specifications and N.E.C. requirements. 
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3. Electrical Tests 

a. Perform insulation resistance test on each conductor with respect to ground and 
adjacent conductors. Applied potential to be 1000 volts dc for 1 minute. 

b. Perform continuity test to insure proper cable connection. 

4. Test Values 

a. Minimum insulation resistance values shall be not less than fifty mega-ohms. 

B. 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. 

END OF SECTION  



EHRESMAN ASSOCIATES, INC.  16130 - RACEWAYS AND BOXES 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 1 
RESTROOM REMODELING (PHASE 2) 
 

SECTION 16130 - RACEWAYS AND BOXES 

PART 1 - GENERAL ..................................................................................................................................... 1 
1.1  RELATED DOCUMENTS .............................................................................................................. 1 
1.2  SUMMARY .................................................................................................................................... 1 
1.3  DEFINITIONS ................................................................................................................................ 2 
1.4  SUBMITTALS ................................................................................................................................ 2 
1.5  QUALITY ASSURANCE ................................................................................................................ 2 
1.6  COORDINATION ........................................................................................................................... 2 

PART 2 - PRODUCTS .................................................................................................................................. 3 
2.1  MANUFACTURERS ...................................................................................................................... 3 
2.2  METAL CONDUIT AND TUBING .................................................................................................. 3 
2.3  FIRE ALARM EMT ........................................................................................................................ 4 
2.4  NONMETALLIC CONDUIT AND TUBING .................................................................................... 4 
2.5  METAL WIREWAYS ...................................................................................................................... 4 
2.6  NONMETALLIC WIREWAYS ........................................................................................................ 5 
2.7  BOXES, ENCLOSURES, AND CABINETS ................................................................................... 5 
2.8  SLEEVES FOR RACEWAYS ........................................................................................................ 6 
2.9  SLEEVE SEALS ............................................................................................................................ 6 
2.10  GROUT .......................................................................................................................................... 6 

PART 3 - EXECUTION ................................................................................................................................. 6 
3.1  RACEWAY APPLICATION ........................................................................................................... 6 
3.2  INSTALLATION ............................................................................................................................. 7 
3.3  SLEEVE INSTALLATION FOR ELECTRICAL AND COMMUNICATIONS PENETRATIONS ..... 9 
3.4  SLEEVE-SEAL INSTALLATION ................................................................................................. 10 
3.5  FIRESTOPPING .......................................................................................................................... 10 
3.6  PROTECTION ............................................................................................................................. 10 
3.7  CLEANING .................................................................................................................................. 10 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

B. Related Sections include the following: 

1. Division 07 Section, “Penetration Firestopping” for firestopping materials and installation 
at penetrations through walls, ceilings, and other fire-rated elements. 

2. Division 16 Section "Wiring Devices" for devices installed in boxes and for floor-box 
service fittings, and for access floor boxes and service poles. 
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1.3 DEFINITIONS 

A. EMT: Electrical metallic tubing. 

B. ENT: Electrical nonmetallic tubing. 

C. FMC: Flexible metal conduit. 

D. IMC: Intermediate metal conduit. 

E. LFMC: Liquidtight flexible metal conduit. 

F. LFNC: Liquidtight flexible nonmetallic conduit. 

G. RNC: Rigid nonmetallic conduit. 

H. PVC: Polyvinyl Chloride. 

1.4 SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

1. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

2. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

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. 

C. All work in natatoriums, pool areas and fountain structures shall be in accordance with N.E.C. 
article 680, “Swimming Pools, Fountains, and Similar Installations.” 

1.6 COORDINATION 

A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and suspension 
system with other construction that penetrates ceilings or is supported by them, including light 
fixtures, HVAC equipment, fire-suppression system, and partition assemblies. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.2 METAL CONDUIT AND TUBING 

A. Manufacturers: 

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube Triangle Century. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. International Metal Hose. 
6. Electri-Flex Co 
7. Grinnell Co./Tyco International; Allied Tube and Conduit Div. 
8. LTV Steel Tubular Products Company – Manhattan/CDT/Cole-Flex. 
9. Maverick. 
10. O-Z Gedney; unit of General Signal. 
11. Wheatland. 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. Aluminum Rigid Conduit:  ANSI C80.5. 

D. IMC:  ANSI C80.6. 

E. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit. 

1. Comply with NEMA RN 1. 
2. Coating Thickness:  0.040 inch, minimum. 

F. EMT:  ANSI C80.3. 

G. FMC:  Zinc-coated steel. 

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. Fittings for EMT:  Steel, compression type. 
2. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 inch, with 

overlapping sleeves protecting threaded joints. 
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2.3 FIRE ALARM EMT 

A. Manufacturers: 

1. Allied Tube Triangle Century. 

B. EMT conduit with bright red topcoat; Fire Alarm EMT. 

C. EMT and Fittings: ANSI C80.3. 

2.4 NONMETALLIC CONDUIT AND TUBING 

A. Manufacturers: 

1. American International. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose. 
3. Arnco Corp. 
4. Cantex Inc. 
5. Certainteed Corp.; Pipe and Plastics Group. 
6. Condux International. 
7. ElecSys, Inc. 
8. Electri-Flex Co. 
9. Integral. 
10. Kor-Kap. 
11. Lamson and Sessions: Carlon Electrical Products. 
12. Manhattan/CDT/Cole-Flex. 
13. RACO; Division of Hubbell, Inc. 
14. Scepter. 
15. Spiralduct, Inc./AFC Cable Systems, Inc. 
16. Thomas & Betts Corporation. 

B. ENT: NEMA TC 13. 

C. RNC: NEMA TC 2, Schedule 40 and Schedule 80 PVC. 

D. ENT and RNC Fittings: NEMA TC 3; match to conduit or tubing type and material. 

E. LFNC: UL 1660. 

2.5 METAL WIREWAYS 

A. Manufacturers: 

1. Hoffman. 
2. Square D. 

B. Material and Construction: Sheet metal sized and shaped as indicated, NEMA 1. 

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. 
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D. Select features, unless otherwise indicated, as required to complete wiring system and to 
comply with NFPA 70. 

E. Wireway Covers: Hinged type. 

F. Finish: Manufacturer's standard enamel finish. 

2.6 NONMETALLIC WIREWAYS 

A. Manufacturers: 

1. Hoffman. 
2. Lamson & Sessions; Carlon Electrical Products. 

B. Description: Fiberglass polyester, extruded and fabricated to size and shape indicated, with no 
holes or knockouts. Cover is gasketed with oil-resistant gasket material and fastened with 
captive screws treated for corrosion resistance. Connections are flanged, with stainless-steel 
screws and oil-resistant gaskets. 

C. Description: PVC plastic, extruded and fabricated to size and shape indicated, with snap-on 
cover and mechanically coupled connections with plastic fasteners. 

D. 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. 

E. Select features, unless otherwise indicated, as required to complete wiring system and to 
comply with NFPA 70. 

2.7 BOXES, ENCLOSURES, AND CABINETS 

A. Sheet Metal Outlet and Device Boxes: NEMA OS 1. Shall be used within walls or ceiling. 

B. Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with gasketed cover. Shall be used 
in all exposed, non-recessed, locations. 

C. Nonmetallic Outlet and Device Boxes: NEMA OS 2. Shall be used in corrosive areas. 

D. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

E. Cast-Metal Pull and Junction Boxes: NEMA FB 1, cast aluminum with gasketed cover. Shall be 
used in areas exposed to water. 

F. Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous hinge cover and flush latch. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 

G. Cabinets: NEMA 250, Type 1, galvanized steel box with removable interior panel and 
removable front, finished inside and out with manufacturer's standard enamel. Hinged door in 
front cover with flush latch and concealed hinge. Key latch to match panelboards. Include metal 
barriers to separate wiring of different systems and voltage and include accessory feet where 
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required for freestanding equipment. 

2.8 SLEEVES FOR RACEWAYS 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 7 Section "Through-Penetration Firestop Systems." 

2.9 SLEEVE SEALS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

2. Pressure Plates:  Stainless steel.  Include two for each sealing element. 
3. Connecting Bolts and Nuts: Carbon Stainless steel of length required to secure pressure 

plates to sealing elements.  Include one for each sealing element. 

2.10 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors Applications: 

1. Exposed: Rigid steel or IMC. 
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2. Concealed, above ground: Rigid steel or IMC. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC. 
4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 

B. Indoor Applications: 

1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed and Subject to Severe Physical Damage: Rigid steel conduit up to 10’-0” above 

finished floor. 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. 

3. Concealed in Ceilings and Interior Walls and Partitions: EMT or AC/MC cable. Refer to 
Division 16 Section "Conductors and Cables" for application limitations of AC/MC Cable. 

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations. 

5. Damp or Wet Locations: Rigid steel conduit. 
6. Raceways Installed Below Slab On Grade: RNC with Rigid Steel Elbows where conduit 

penetrates slab.  
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, nonmetallic 

in damp or wet locations. 

C. Minimum Raceway Size: 1/2-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. Do not install aluminum conduits in contact with concrete. 

3.2 INSTALLATION 

A. Install conduit in accordance with NECA “National Electrical Installation Standards”. 

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 Division 26 Section "Hangers and Supports for Electrical 
Systems." 

E. Install temporary closures to prevent foreign matter from entering raceways. 
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F. Protect stub-ups from damage where conduits rise through floor slabs. Arrange so curved 
portions of bends are not visible above the finished slab. 

G. Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and keep 
straight legs of offsets parallel, unless otherwise indicated. 

H. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated. 

1. Install concealed raceways with a minimum of bends in the shortest practical distance, 
considering type of building construction and obstructions, unless otherwise indicated. 

I. Install exposed raceways parallel or at right angles to nearby surfaces or structural members 
and follow surface contours as much as possible. 

1. Run parallel or banked raceways together on common supports. 
2. Make parallel bends in parallel or banked runs. Use factory elbows only where elbows 

can be installed parallel; otherwise, provide field bends for parallel raceways. 

J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG. 

K. 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. 

L. Tighten set screws of threadless fittings with suitable tools. 

M. Terminations: 

1. Where raceways are terminated with locknuts and bushings, align raceways to enter 
squarely and install locknuts with dished part against box. Use two locknuts, one inside 
and one outside box. 

2. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly 
into hub so end bears against wire protection shoulder. Where chase nipples are used, 
align raceways so coupling is square to box; tighten chase nipple so no threads are 
exposed. 

N. 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. 

O. Provide pull string and 25% spare capacity in every branch circuit conduit. 

P. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
UL-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 otherwise required by NFPA 70. 

Q. Flexible Connections: Use maximum of 72 inches of flexible conduit for recessed and 
semirecessed lighting fixtures; for equipment subject to vibration, noise transmission, or 
movement; and for all motors. Use LFMC in damp or wet locations. Install separate ground 
conductor across flexible connections. 



EHRESMAN ASSOCIATES, INC.  16130 - RACEWAYS AND BOXES 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 9 
RESTROOM REMODELING (PHASE 2) 
 

R. Install hinged-cover enclosures and cabinets plumb. Support at each corner. 

S. Do not route feeders across roof unless approved in writing by Engineer. 

T. Provide a pull box (a handhole for outdoor applications) for each conduit run that exceeds 250 
feet. Provide two pull boxes (handholes for outdoor applications) for runs that exceed 500 feet. 

U. Conduit run in natatorium/pool area shall be EMT with compression fittings, and painted by the 
painting contractor (corrosion treatment paint per Architect’s requirements). 

V. Provide bonding of the pool structure/equipment per N.E.C. article 680-22. Coordinate with the 
pool contractor. 

W. Route conduits in finished areas with exposed ceilings at underside of structural deck or as high 
as possible. 

X. Outlet boxes within hazardous locations shall be of the proper class and division as noted in the 
N.E.C. 

Y. Offset outlet boxes on opposite sides of common walls to prevent sound transmission between 
adjoining rooms. 

3.3 SLEEVE INSTALLATION FOR ELECTRICAL AND COMMUNICATIONS PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Through-Penetration Firestop Systems." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater 
than 16 inches, thickness shall be 0.052 inch. 

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and 1 or 
more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch. 

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

F. Cut sleeves to length for mounting flush with both surfaces of walls. 

G. Extend sleeves installed in floors 2 inches above finished floor level. 

H. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway unless 
sleeve seal is to be installed. 

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 
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J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to 
Division 7 Section "Joint Sealants" for materials and installation. 

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway penetrations.  Install sleeves and seal with firestop materials.  Comply 
with Division 7 Section "Through-Penetration Firestop Systems." 

L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type 
flashing units applied in coordination with roofing work. 

M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using 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. 

N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 1-inch annular clear space between raceway and sleeve for installing 
mechanical sleeve seals. 

3.4 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground, exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway material 
and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install 
in annular space between raceway and sleeve.  Tighten bolts against pressure plates that 
cause sealing elements to expand and make watertight seal. 

3.5 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  Firestopping materials and installation requirements 
are specified in Division 07 Section "Through-Penetration Firestop Systems." 

3.6 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. 

3.7 CLEANING 

A. After completing installation of exposed, factory-finished raceways and boxes, inspect exposed 
finishes and repair damaged finishes. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Single and duplex receptacles, ground-fault circuit interrupters, integral surge 
suppression units, and isolated-ground receptacles. 

2. Single- and double-pole snap switches and dimmer switches. 
3. Device wall plates. 
4. Pin and sleeve connectors and receptacles. 
5. Floor service fittings, poke-through assemblies, access floor boxes, and service poles. 

1.3 DEFINITIONS 

A. EMI: Electromagnetic interference. 

B. GFCI: Ground-fault circuit interrupter. 

C. PVC: Polyvinyl chloride. 
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D. RFI: Radio-frequency interference. 

E. TVSS: Transient voltage surge suppressor. 

F. UTP: Unshielded twisted pair. 

1.4 REFERENCES 

A. DSCC W-C-596G:  Federal Specification Connector, Electrical, Power, General Specification. 

B. DSCC W-C-896F:  Federal Specification Switches, Toggle (Toggle and Lock), Flush Mounted 
(General Specification). 

C. IEC 309-1, Part 1:  General Requirements:  Plugs, Socket-Outlets and Couplers for Industrial 
Purposes 

D. NEMA FB 11:  Plugs, Receptacles, and Connectors of the Pin and Sleeve Type for Hazardous 
Locations. 

E. NEMA WD 1:  General Requirements for Wiring Devices. 

F. NEMA WD 6:  Wiring Device – Dimensional Requirements. 

G. UL 20:  General-Use Snap Switches. 

H. UL 486A:  Wire Connectors and Soldering Lugs for Use with Copper Conductors. 

I. UL 486B:  Wire Connectors for Use with Aluminum Conductors. 

J. UL 498:  Electrical Attachment Plugs and Receptacles. 

K. UL 943:  Ground Fault Circuit Interrupters. 

1.5 SUBMITTALS 

A. Product Data: Provide manufacturer’s catalog information showing dimensions, colors, and 
configurations for each type of product indicated. 

B. Qualification Data:  For testing agency. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Testing agency as defined by OSHA in 29 CFR 1910.7 or a 
member company of the InterNational Electrical Testing Association and that is acceptable to 
authorities having jurisdiction. 

1. Testing Agency’s Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association to supervise on-site testing specified in Part 3. 

B. Source Limitations: Obtain each type of wiring device through one source from a single 
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manufacturer. 

C. 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. 

D. Comply with NFPA 70. 

1.7 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. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
manufacturers specified. 

2.2 RECEPTACLES 

A. All receptacles shall be tamper resistant (adjust model numbers listed below as 
required). 

B. Straight-Blade and Locking Receptacles: Heavy-Duty grade. 

C. Straight-Blade-Type Receptacles: Comply with NEMA WD 1, NEMA WD 6, DSCC W-C-596G, 
and UL 498.  Configuration 5-20R duplex receptacle. 

1. Manufacturers: 

a. Hubbell Incorporated; Wiring Device-Kellems HBL 5362. 
b. Cooper Wiring Devices 5362. 
c. Leviton 5362. 
d. Bryant 5362. 
e. Pass & Seymour/Legrand; Wiring Devices Division 5362 

D. GFCI Receptacles: Straight blade, feed-through type, Heavy-Duty grade, with integral 
NEMA WD 6, Configuration 5-20R duplex receptacle; complying with UL 498 and UL 943. 
Design units for installation in a 2-3/4-inch- deep outlet box without an adapter. 

1. Manufacturers: 

a. Hubbell Incorporated; Wiring Device-Kellems GF5362. 
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b. Cooper Wiring Devices GF5342. 
c. Leviton 6898-HGX. 
d. Bryant GFR83. 
e. Pass & Seymour/Legrand; Wiring Devices Division 2094H 

E. Industrial Heavy-Duty Pin and Sleeve Devices: Comply with IEC 309-1. 

F. Hazardous (Classified) Location Receptacles: Comply with NEMA FB 11. 

2.3 WALL SWITCHES 

A. Manufacturers: 

1. Hubbell Incorporated; Wiring Device-Kellems. 
2. Cooper Wiring Devices 2221 Series. 
3. Leviton 1220 Series. 
4. Bryant 4900 Series. 
5. Pass & Seymour/Legrand; Wiring Devices Division PS20AC Series. 

B. Device body: Keyed. 

C. Single- and Double-Pole Switches: Comply with DSCC W-C-896F and UL 20. 

D. Provide single-pole, two-pole, three-way and four-way switches as indicated. 

E. Provide pilot light where indicated. 

F. Furnish a minimum of six keys to Owner. 

1. Switch shall be Hubbell (or equal as specified above). 
2. Coverplate shall be Hubbell HBL96062, straight keyed cylinder type lock, with stainless 

steel finish. 

G. Combination Switch and Receptacle: Both devices in a single gang unit with plaster ears and 
removable tab connector that permit separate or common feed connection. 

1. Switch: 20 A, 120/277-V ac. 
2. Receptacle: NEMA WD 6, Configuration  5-20R. 

2.4 WALL PLATES 

A. Manufacturers: 

1. Provide wall plates and corresponding wiring devices from same manufacturer. 

B. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 
2. Material for Finished Spaces:  0.035-inch- thick, satin-finished stainless steel. 
3. Material for Unfinished Spaces:  Galvanized steel. 
4. Material for Wet Locations: Gasketed Cast aluminum with spring-loaded lift cover, and 
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listed and labeled for use in "wet locations." 

a. Manufacturers: 

i. Red Dot Model CKSGV (cast aluminum), Thomas & Betts. 

2.5 FLOOR SERVICE FITTINGS 

A. Manufacturers: 

1. Wiremold. 

B. Type: Modular, fully adjustable recessed-type, with services indicated suitable for wiring method 
used. 

C. Compartments: Provide barrier separating power from telecommunications cabling.  Provide 
recessed-type floor service fittings with independent compartments and feed through wiring 
capability. 

D. Service Plate: Provide service plate type as indicated.  Provide protective ring for flush service 
plates. 

E. Power Receptacle(s): NEMA WD 6, Configuration  5-20R Heavy-duty grade duplex receptacle, 
black finish, unless otherwise indicated. 

F. Telecommunications Outlet:  Blank cover with bushed cable opening. 

2.6 FINISHES 

A. Color: 

1. Wiring Devices Connected to Normal Power System:  White with stainless coverplate, 
unless otherwise indicated or required by NFPA 70. 

2. Wiring Devices Connected to Emergency Power System:  Red. 
3. Wall Switches:  White with stainless coverplate, unless otherwise indicated. 
4. Dimmer Switches:  Ivory, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install products in accordance with manufacturer’s instructions. 

B. Prior to installation of devices, verify wall openings are neatly cut and will be completely covered 
by wall plates, clean debris from outlet boxes and provide extension rings to bring outlet boxes 
flush with finished surface. 

C. Install devices and assemblies level, plumb, and square with building lines. 

D. Install wall dimmers to achieve full rating specified and indicated after derating for ganging 
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according to manufacturer's written instructions. 

E. Arrangement of Devices: 

1. Coordinate locations of outlet boxes provided under Division 16 Section “Raceways and 
Boxes” to obtain mounting heights indicated on Drawings. 

2. Unless otherwise indicated, mount flush, with long dimension vertical, and with grounding 
terminal of receptacles on top. 

3. Where multiple switches, dimmers, and/or occupancy sensors are adjacent to each other, 
provide a single cover plate.  Custom fabricate, if required, for all combinations.  Provide 
separate boxes or barriers as required for the application. 

4. Install horizontally mounted receptacles with grounding pole on the left. 
5. Install GFCI receptacles so that the “Push To Test” and “Reset” designations can be read 

correctly.  If printed in both directions, install with ground pole on top. 
6. Install switches with OFF position down. 

F. Install cover plates on switch, receptacle, and blank outlets in finished areas. 

G. Use oversized plates for outlets installed in masonry walls. 

H. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above 
accessible ceilings, and on surface mounted outlets. 

I. Remove wall plates and protect devices and assemblies during painting. 

J. Coordinate installation of access floor boxes with access floor system provided by Architectural 
trades. 

K. Install properly oriented access floor boxes into cutouts in access floor tiles and secure to tiles 
per Manufacturer’s instructions. 

L. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings. 

M. Adjust devices and wall plates to be flush and level.  Three corners of wall plates must be in 
contact with wall surfaces.  Devices shall be solidly mounted against the box. 

3.2 IDENTIFICATION 

A. Comply with Division 16 Section "Electrical Identification." 

1. Receptacles: Identify panelboard and circuit number from which served. Use adhesive 
label as specified in Division 16 Section “Electrical Identification” with black-filled lettering 
on back side of wall plate, and durable wire markers or tags inside outlet boxes. 

3.3 CONNECTIONS 

A. Ground equipment according to Division 16 Section "Grounding and Bonding."  Connect wiring 
device grounding terminal to outlet box with bonding jumper.  Use of quick ground strap or 
screw is not acceptable. 

B. Connect wiring according to Division 16 Section "Conductors and Cables."  Connect wiring 
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devices by wrapping conductor around screw terminal or by using back wiring and tightening 
the screw securely. 

C. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Inspect each wiring device for defects. 
2. Operate each wall switch with circuit energized and verify proper operation. 
3. After installing wiring devices and after electrical circuitry has been energized, test each 

receptacle for proper polarity, ground continuity, and compliance with requirements. 
4. Test each GFCI receptacle for proper operation with both local and remote fault 

simulations according to manufacturer's written instructions. 

B. Remove malfunctioning units, replace with new units, and retest as specified above. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following lighting control devices: 

1. Occupancy sensors. 
2. Lighting contactors. 

B. Related Sections include the following: 

1. Division 26 Section “Electrical General Requirements”. 
2. Division 26 Section "Wiring Devices" for wall-box dimmers and manual light switches. 

1.3 REFERENCES 

A. IEEE C62.41:  Guide for Surge Voltages in Low-Voltage AC Power Circuits. 
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B. IEEE C136.10:  Standard for Roadway Lighting Equipment Locking-Type Photocontrol Devices 
and Mating Receptacle Physical and Electrical Interchangeability and Testing. 

C. NEMA ICS 2:  Industrial Control and Systems Controllers, Contactors, and Overload Relays, 
Rated Not More Than 2000 Volts AC or 750 Volts DC Part 8:  Disconnect Devices for Use in 
Industrial Control Equipment. 

D. NFPA 70:  National Electrical Code. 

E. UL 486A:  Wire Connectors and Soldering Lugs for Use with Copper Conductors. 

F. UL 486B:  Wire Connectors for Use with Aluminum Conductors. 

G. UL 773:  Plug-in, Locking Photocontrols for Use with Area Lighting. 

H. UL 773A:  Nonindustrial Photoelectric Switches for Lighting Control. 

I. UL 917:  Clock Operated Switches. 

J. UL 1449:  Transient Voltage Surge Suppressors. 

K. UL 1598:  Luminaires. 

L. NECA 130-2010: Installing and Maintaining Wiring Devices. 

1.4 DEFINITIONS 

A. LED: Light-emitting diode. 

B. PIR: Passive infrared. 

C. ULTRASONIC: Active emission of at least 35 kHz sound waves, using Doppler reflectance to 
detect motion. 

D. MICROPHONIC: Passive reception to listen for continued occupancy, with circuitry to filter out 
white noise. 

E. MULTI-Tech: Using PIR and ultrasonic or microphonic technologies in one sensor. 

1.5 SUBMITTALS 

A. Product Data: For each type of product indicated including physical data and electrical 
performance. 

B. Shop Drawings: Show installation details for occupancy and light-level sensors. 

1. Lighting plan showing location, orientation, and coverage area of each sensor. 
2. Interconnection diagrams showing field-installed wiring. 

C. Field quality-control test reports. 
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D. Operation and Maintenance Data: For each type of product to include in emergency, operation, 
and maintenance manuals. Include the following: 

1. Description of operation and servicing procedures. 
2. List of major components. 
3. Recommended spare parts. 
4. Programming instructions and system operation procedures. 

1.6 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. 

1.7 COORDINATION 

A. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-
suppression system, and partition assemblies. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to the site under provisions of Division 16 Section “Electrical General 
Requirements”. 

B. Store and protect products under provisions of Division 16 Section “Electrical General 
Requirements”. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2.2 GENERAL LIGHTING CONTROL DEVICE REQUIREMENTS 

A. Line-Voltage Surge Protection: An integral part of the devices for 120- and 277-V solid-state 
equipment. For devices without integral line-voltage surge protection, field-mounting surge 
protection shall comply with IEEE C62.41 and with UL 1449. 
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2.3 OCCUPANCY SENSORS 

A. General 

1. Coordinate occupancy sensor locations, coverages and required quantities with 
manufacturer’s recommendations.  Coverage areas indicated on the Drawings are for 
minor motion (6 to 8 inches of hand movement).  Provide additional occupancy sensors 
and control units as required to achieve complete minor motion coverage of the space 
indicated. 

2. Adjust occupancy sensors and test that complete minor motion coverage is obtained in 
accordance with Part 3.  Provide written confirmation of testing to owner, architect and 
engineer. 

3. Provide occupancy sensors with a bypass switch to override the “ON” function in the 
event of sensor failure. 

4. Provide occupancy sensors with an LED indicator indicating when motion is being 
detected during testing and normal operation of the sensor. 

5. Provide occupancy sensors and occupancy sensor control units from single 
manufacturer. 

B. 360° Ceiling Mounted Dual Technology Occupancy Sensor 

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: 

2. Manufacturers:  

a. Wattstopper DT 300 
b. Hubbell Building Automation “OMNI-DT” Series. 
c. Greengate OMC-DT-2000-R. 
d. Sensorswitch CM-PDT-R. 

3. Description: Ceiling mounted, 360° coverage, multi-tech sensing occupancy sensor. 

a. Housing: White, thermoplastic, tamper resistant ceiling mount. 
b. Functions: Automatic ON must sense motion from both ultrasonic and infrared 

sensing elements. Either technology shall maintain ON, with adjustable time 
delays. 

c. Adjustments: User adjustable sensitivity adjustment shall be provided for each 
sensing technology. Time delay shall be adjustable from 30 seconds to 30 
minutes. 

d. Sensor shall operate on 24V DC power through control unit which supplies DC 
power to the sensor and provides relay contacts to control the lighting load and 
auxiliary contacts. 

e. Manual override function. 

C. 360° Ceiling Mounted Ultrasonic Occupancy Sensors 

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: 

2. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Wattstopper “WT” Series. 
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b. Hubbell Building Automation “OMNI-US” Series. 
c. Greengate OPC-U-2000. 
d. Sensorswitch CM MPT-10. 

3. Description: Ceiling mounted, 360° coverage, ultrasonic or microphonics sensing 
occupancy sensor. 

a. Housing: White, thermoplastic, tamper resistant. 
b. Adjustments: Adjustments: User adjustable sensitivity and time delay. Time delay 

shall be adjustable from 15 seconds to 15 minutes. 
c. Sensor shall operate on 24V DC power through control unit which supplies DC 

power to the sensor and provides relay contacts to control the lighting load and 
auxiliary contacts. 

d. Manual override function. 

D. Occupancy Sensor Control Units: 

1. Description: Transformer and relay combined in single unit to provide 24DC power to 
sensors and provide 20A contact(s) for control of lighting loads at 120 or 277V. Control 
unit input power shall be from unswitched leg of lighting circuit it is controlling. 

a. Control units shall be provided as required to power ceiling mounted occupancy 
sensors, control lighting loads and provide a minimum of one auxiliary contact. 

b. Occupancy sensor control units shall mount external to 4” sq junction box in the 
ceiling space. Wiring between control unit and occupancy sensor shall be plenum 
rated. 

c. Locate control unit in accessible location in gyp-board ceilings, adjacent to return 
air grilles, or provide access panel. 

d. Additional auxiliary relay modules shall be provided as required to provide control 
of all lighting circuits and additional auxiliary contacts as required. 

e. It is acceptable to provide controls and auxiliary contacts as required integral to the 
ceiling sensor, provided all required contacts are provided. 

f. Maximum of 3 sensors per power pack. Verify exact quantities required with 
manufacturer. 

2.4 LIGHTING CONTACTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Cutler-Hammer; Eaton Corporation. 
2. Square D Co. 
3. General Electric. 
4. Siemens. 

B. Contactor 

1. Electrically-operated electrically-held unless otherwise indicated 600 volt, 30 ampere 
three pole with number of poles indicated. 

2. Provide contacts to be 100 percent, continuously rated for all types of ballast and 
tungsten lighting and resistance loads without the need for in-rush current derating. 

3. Provide NEMA type 1 enclosure unless otherwise indicated. 
4. Provide NEMA type 1 hinged cover cabinet enclosure sized as required for contactors as 
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indicated on drawings.  Mount switches and indicating lights required on front of 
enclosure. Install terminal strips for connection of all external control wiring connections. 

5. Provide solderless pressure wire terminals. 
6. Provide corrosion-resistant primer treatment with light gray baked acrylic enamel finish. 
7. Provide the following control and indicating devices: 

a. Auxiliary contacts: One field convertible. 
b. Auxiliary relay to convert maintained-contact type control circuit to momentary-

contact type control circuit necessary for contactor control. 
c. Green pilot light to indicate “power on” condition. Mount on front cover with legend 

plate. 

PART 3 - EXECUTION 

3.1 LIGHTING CONTACTOR INSTALLATION 

A. Install lighting contactors as indicated on plan. Install at accessible locations. Switch controls 
where provided shall be no higher than 54” or lower than 48”. 

B. Demonstrate proper operation of all lighting control functions to the Owner and Engineer. 

3.2 OUTDOOR PHOTOELECTRIC CONTROL INSTALLATION 

A. Mount photocell on roof or parapet to ½” GRS conduit, supported to building structure below. 
Coordinate roof penetration with roofing contractor. 

B. Install photoelectric control oriented in the northeast direction and not within any potential 
shadows. 

C. Adjust photocell sensitivity and delay to meet owner’s requirements. Multiple adjustments may 
be required, as needed. 

3.3 TIME CONTROLLER INSTALLATION 

A. Install time controller, near contactor control equipment or as indicated on plan. Install at 
accessible location. 

B. Program time controller as directed by the owner. Train owner in time clock programming. 

3.4 OCCUPANCY SENSOR INSTALLATION 

A. Install wall mounted occupancy sensors as noted on plan. Arrange occupancy sensors with 
adjacent switch devices so that device plates line-up and are equally spaced. 

B. Install ceiling mounted sensors at approximate locations as indicated on plan. Sensor 
manufacturer shall provide quantity of sensors as required to provide complete coverage for 
rooms. 
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C. Locate sensors such that motion through open doors will not falsely activate sensors. 

D. Do not locate ultrasonic sensors within six feet of supply air diffusers. 

E. Locate infrared sensors to avoid obstructions. 

F. Provide the services of a manufacturer’s representative for commissioning of occupancy sensor 
installation. This shall include consultation on layout and location prior to installing sensors, 
testing of each sensor for compliance with Contract Documents and field adjustment and fine 
tuning after installation is complete.  Provide written confirmation of testing to the Owner, 
Architect and Engineer. 

G. Field adjustments shall take place in the presence of the owner and the engineer. This shall 
include owner training on adjustment techniques for the occupancy sensors.  

3.5 WIRING INSTALLATION 

A. Wiring Method: Comply with Division 16 Section "Conductors and Cables". 

B. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points. Separate power-
limited and nonpower-limited conductors according to conductor manufacturer's written 
instructions. 

C. Size conductors according to lighting control device manufacturer's written instructions, unless 
otherwise indicated. 

D. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 

E. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

3.6 IDENTIFICATION 

A. Identify components and power and control wiring according to Division 16 Section "Electrical 
Identification." 

B. Label time switches and contactors with a unique designation. 

3.7 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. After installing time switches and sensors, and after electrical circuitry has been 
energized, adjust and test for compliance with requirements. 

2. Operational Test: Verify actuation of each sensor and adjust time delays. 

B. Remove and replace lighting control devices where test results indicate that they do not comply 
with specified requirements. 
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C. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

3.8 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting sensors to suit actual occupied conditions. Provide up to 
two visits to site outside normal occupancy hours for this purpose. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Related Sections include the following: 

1. Division 26 Section “Fuses”. 

1.2 SUMMARY 

A. This Section includes the following individually mounted, enclosed switches and circuit 
breakers: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Molded-case circuit breakers. 
4. Molded-case switches. 
5. Enclosures. 
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1.3 DEFINITIONS 

A. GD:  General duty. 

B. GFCI:  Ground-fault circuit interrupter. 

C. HD:  Heavy duty. 

D. RMS:  Root mean square. 

E. SPDT:  Single pole, double throw. 

1.4 REFERENCES 

A. NECA 1:  Practices for Good Workmanship in Electrical Contracting. 

B. NETA ATS:  Acceptance Testing Specifications for Electrical Power Distribution Equipment and 
Systems. 

C. NEMA 250:  Enclosures for Electrical Equipment (1000 Volts Maximum). 

D. NEMA AB 1:  Molded Case Circuit Breakers and Molded Case Switches. 

E. NEMA FU 1:   Low Voltage Cartridge Fuses. 

F. NEMA KS 1:  Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 
Maximum). 

G. NEMA PB1.1:  General Instructions for Proper Installation, Operation, and Maintenance of 
Panelboards Rated 600 Volts or Less. 

H. NEMA PB2.1:  General Instructions for Proper Installation, Operation, and Maintenance of 
Deadfront Switchboards Rated 600 Volts or Less. 

I. NFPA 70:  National Electrical Code. 

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, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current rating. 
4. Features, characteristics, ratings, and factory settings of individual overcurrent protective 

devices and auxiliary components. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

1. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
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and describe mounting and anchorage provisions. 
2. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 

C. Qualification Data:  For testing agency. 

D. Field quality-control test reports including the following: 

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. 

E. Manufacturer's field service report. 

F. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 1 
Section," include the following: 

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit 
breakers. 

2. Time-current curves, including selectable ranges for each type of circuit breaker. 

1.6 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. 

D. 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. 

1.7 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). 
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2. Altitude:  Not exceeding 6600 feet (2010 m). 

1.8 COORDINATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with other 
construction, including conduit, piping, equipment, and adjacent surfaces.  Maintain required 
workspace clearances and required clearances for equipment access doors and panels. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Spares:  For the following: 

a. Potential Transformer Fuses:  2 of each size and type. 
b. Control-Power Fuses:  2 of each size and type 
c. Fuses for Fusible Switches:  Equal to 10 percent of amount installed for each size 

and type, but no fewer than 3 of each size and type. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 FUSIBLE AND NONFUSIBLE SWITCHES 

A. Manufacturers: 

1. Eaton Corporation; Cutler-Hammer Products. 
2. General Electric Co.; Electrical Distribution & Control Division. 
3. Siemens Energy & Automation, Inc. 
4. Square D/Group Schneider. 

B. Fusible Switch:  NEMA KS 1, quick make, quick-break load interrupter enclosed knife switch 
Type HD, with clips or bolt pads to accommodate specified fuses, externally operable lockable 
handle with capability to accept two padlocks, and interlocked with cover in closed position. 

C. Nonfusible Switch:  NEMA KS 1, quick make, quick-break load interrupter enclosed knife switch 
Type HD, externally operable lockable handle with capability to accept two padlocks, and 
interlocked with cover in closed position. 

D. Accessories: 
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1. Provide early break auxiliary contacts in motor disconnect switches for motors that are 
fed from variable frequency controllers. 

2. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 

3. Neutral Kit:  Internally mounted; insulated, capable of being grounded, and bonded; and 
labeled for copper and aluminum neutral conductors. 

4. Auxiliary Contact Kit:  Auxiliary set of contacts arranged to open before switch blades 
open. 

2.3 TOGGLE DISCONNECT SWITCH 

A. Manufacturers: 

1. Double Pole: 

a. Hubbell 1372. 
b. Leviton 6808G-DAC. 
c. Pass & Seymour 7812. 
d. Bryant 30102. 

2. Three Pole: 

a. Hubbell 1379. 
b. Leviton 7810GD. 
c. Pass & Seymour 7813. 
d. Bryant 30103. 

B. Description:  Heavy duty, 30A, 600 volt, double or three pole as required, single throw, motor 
rated switch without overload protection.  Provide NEMA 1 enclosure and padlock attachment. 

2.4 MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES 

A. Manufacturers: 

1. Eaton Corporation; Cutler-Hammer Products. 
2. General Electric Co.; Electrical Distribution & Control Division. 
3. Siemens Energy & Automation, Inc. 
4. Square D/Group Schneider. 

B. Molded-Case Circuit Breaker:  NEMA AB 1, 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. GFCI Circuit Breakers:  Single- and two-pole configurations with 5 or 30-mA trip 
sensitivity as required. 

C. Molded-Case Circuit-Breaker Features and Accessories:  Standard frame sizes, trip ratings, and 
number of poles. 
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1. Lugs:  Mechanical style suitable for number, size, trip ratings, and conductor material. 
2. Application Listing:  Type SWD for switching fluorescent lighting loads; Type HACR for 

heating, air-conditioning, and refrigerating equipment. 
3. Enclosure:  Provide handle capable of being locked in the open position with padlock. 
4. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage with field-

adjustable 0.1- to 0.6-second time delay. 

2.5 ENCLOSURES 

A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location. 

1. Indoor Dry Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 
3. Kitchen Areas:  NEMA 250, Type 4X, stainless steel. 
4. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 

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. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation of 
enclosed switches and circuit breakers. 

B. Mount individual wall-mounting switches and circuit breakers with tops at uniform height, unless 
otherwise indicated.  Anchor floor-mounting switches to concrete base. 

C. Install switches with off position down. 

D. Install NEMA KS 1 enclosed switch where indicated for motor loads ½ HP and larger and 
equipment loads greater than 30A. 

E. Install toggle disconnect switch, surface mounted, where indicated for motor loads less than ½ 
HP and equipment loads 30A. and less. 

F. Install fuses in fusible disconnect switches. 

G. Install flexible liquid tight conduit from toggle disconnect switch to portable equipment.  Leave a 
6’-0” (1830 mm) whip. 

H. Install flexible liquid tight conduit from toggle disconnect switch to stationary equipment. 

I. Install control wiring from early break contacts in motor disconnect switch to variable frequency 
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controllers to shut down controller when switch is open. 

J. Install equipment on exterior foundation walls at least one inch (25 mm) from wall to permit 
vertical flow of air behind breaker and switch enclosures. 

K. Support enclosures independent of connecting conduit or raceway system. 

L. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs as specified in Division 16 Section "Electrical Identification." 

B. Enclosure Nameplates:  Label each enclosure with engraved metal or laminated-plastic 
nameplate as specified in Division 16 Section "Electrical Identification." 

C. Provide adhesive label as specified in Division 16 Section "Electrical Identification" on inside 
door of each switch indicating UL fuse class and size for replacement. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust field-assembled components and equipment installation, including 
connections and to assist in field testing.  Report results in writing. 

B. Prepare for acceptance testing as follows: 

1. Inspect mechanical and electrical connections. 
2. Verify switch and relay type and labeling verification. 
3. Verify rating of installed fuses. 
4. Inspect proper installation of type, size, quantity, and arrangement of mounting or 

anchorage devices complying with manufacturer's certification. 

C. Testing Agency:  Engage a qualified testing and inspecting agency to perform field tests and 
inspections and prepare test reports. 

D. Perform the following field tests and inspections and prepare test reports: 

1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 
Section 7.5 for switches.  Certify compliance with test parameters. 

2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 
Section 7.6 for molded-case circuit breakers .  Test all NEMA AB1, molded case circuit 
breakers with thermal magnetic trip or auxiliary, solid-state trip units 100A and larger.  
Certify compliance with test parameters. 

a. Visual and Mechanical Inspection 

1) Circuit breaker shall be checked for proper mounting and compare 
nameplate data to Drawings and Specifications. 
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2) Operate circuit breaker to ensure smooth operation. 
3) Inspect case for cracks or other defects. 
4) Check internals on unsealed units. 

b. Electrical Tests 

1) Perform a contact resistance test. 
2) Perform an insulation resistance test at 1000 volts dc from pole-to-pole and 

from each pole-to-ground with breaker closed and across open contacts of 
each phase. 

3) Perform long time delay time-current characteristic tests by passing three 
hundred percent (300%) rated current through each pole separately. Record 
trip time. Make external adjustments as required to meet time current 
curves. 

4) Determine short time pickup and delay by primary current injection. 
5) Determine ground fault pickup and time delay by primary current injection. 
6) Determine instantaneous pickup current by primary injection using run-up or 

pulse method. 
7) Perform adjustments for final settings in accordance with coordination study. 
8) For circuit breakers 800A and larger, verify all functions of trip unit by means 

of secondary injection in lieu of primary injection. 

c. Test Values 

1) Compare contact resistance or millivolt drop values to adjacent poles and 
similar breakers. Investigate deviations of more than fifty percent (50%). 
Investigate any value exceeding manufacturer's recommendations. 

2) Insulation resistance shall not be less than 100 megohms. 
3) Trip characteristic of breakers shall fall within manufacturer's published 

time-current characteristic tolerance band, including adjustment factors. 
4) All trip times shall fall within N.E.T.A. Acceptance Testing Specifications, 

Table 10.7 Circuit breakers exceeding specified trip time at three hundred 
percent (300%) of pickup shall be tagged defective. 

5) Instantaneous pickup values shall be within values shown on N.E.T.A. 
Acceptance Testing Specifications, Table 10.8 or manufacturer’s 
recommendations. 

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3.5 CLEANING 

A. On completion of installation, vacuum dirt and debris from interiors; do not use compressed air 
to assist in cleaning. 

B. Inspect exposed surfaces and repair damaged finishes. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes ac, enclosed controllers rated 600 V and less, of the following types: 

1. Across-the-line, manual and magnetic controllers. 
2. Reduced-voltage controllers. 
3. Multispeed controllers. 

B. Related Sections include the following: 

1. Division 16 Section "Electrical Power Monitoring and Control" for interfacing 
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communication and metering requirements. 
2. Division 15 Section "Variable Frequency Controllers" for general-purpose, ac, adjustable-

frequency, pulse-width-modulated controllers for use on constant torque loads in ranges 
up to 200 hp. 

1.3 SUBMITTALS 

A. Product Data: For each type of enclosed controller. Include dimensions and manufacturer's 
technical data on features, performance, electrical characteristics, ratings, and finishes. 

B. Shop Drawings: For each enclosed controller. 

1. Include dimensioned plans, elevations, sections, and details, including required 
clearances and service space around equipment. Show tabulations of installed devices, 
equipment features, and ratings. Include the following: 

a. Each installed unit's type and details. 
b. Nameplate legends. 
c. Short-circuit current rating of integrated unit. 
d. UL listing for series rating of overcurrent protective devices in combination 

controllers. 
e. Features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices in combination controllers. 

2. Wiring Diagrams: Power, signal, and control wiring. 

C. Coordination Drawings: Floor plans, drawn to scale, showing dimensioned layout, required 
working clearances, and required area above and around enclosed controllers where pipe and 
ducts are prohibited. Show enclosed controller layout and relationships between electrical 
components and adjacent structural and mechanical elements. Show support locations, type of 
support, and weight on each support. Indicate field measurements. 

D. Manufacturer Seismic Qualification Certification: Submit certification that enclosed controllers, 
accessories, and components will withstand seismic forces defined in Division 26 Section 
"Electrical Supports and Seismic Restraints." 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 unit will remain in place without separation of any 
parts from the device when subjected to the seismic forces specified." 

b. 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." 

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 manufacturer and testing agency. 
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F. Field quality-control test reports. 

G. Operation and Maintenance Data: For enclosed controllers to include in emergency, operation, 
and maintenance manuals. In addition to items specified in Division 1 Section "Closeout 
Procedures," include the following: 

1. Routine maintenance requirements for enclosed controllers and all installed components. 
2. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices. 

H. 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. 

I. Load-Current and List of Settings of Adjustable Overload Relays: Compile after motors have 
been installed and arrange to demonstrate that dip switch settings for motor running overload 
protection suit actual motor to be protected. 

1.4 REFERENCES 

A. ANSI/NEMA ICS 6 - Enclosures for Industrial Controls and Systems. 

B. ANSI/UL 198C - High-Intensity Capacity Fuses; Current-Limiting Types. 

C. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service. 

D. FS W-F-870 - Fuseholders (For Plug and Enclosed Cartridge Fuses). 

E. FS W-S-865 - Switch, Box, (Enclosed), Surface-Mounted. 

F. NECA 402-2000 – Recommended Practice for Installing and Maintaining Motor Control Centers. 

G. NEMA AB 1 - Molded Case Circuit Breakers. 

H. NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies. 

I. NEMA KS 1 - Enclosed Switches. 

J. ANSI/NFPA 70 - National Electrical Code. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer. Maintain, within 100 miles of Project site, 
a service center capable of providing training, parts, and emergency maintenance and repairs. 

B. 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 to supervise on-site testing specified in Part 3. 
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C. Source Limitations: Obtain enclosed controllers of a single type through one source from a 
single manufacturer. 

D. 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. 

E. Comply with NFPA 70. 

F. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 
controllers, minimum clearances between enclosed controllers, and for adjacent surfaces and 
other items. Comply with indicated maximum dimensions and clearances. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prior to beginning work on any system, verify all existing conditions that affect the work and 
coordinate with all other trade Contractors. Determine that the work can be installed as 
indicated or immediately report to the Architect/Engineer errors, inconsistencies or ambiguities. 

B. Deliver products to site under provisions of Section 16010. Store and protect products under 
provisions of Section 16010. 

C. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or 
heavy plastic cover to protect units from dirt, water, construction debris, and traffic. 

D. Handle in accordance with manufacturer's written instructions. Lift large equipment only with 
lugs provided for the purpose. Handle carefully to avoid damage to motor control center 
components, enclosure, and finish. 

E. If stored in areas subject to weather, cover enclosed controllers to protect them from weather, 
dirt, dust, corrosive substances, and physical damage. Remove loose packing and flammable 
materials from inside controllers; install electric heating of sufficient wattage to prevent 
condensation. 

1.7 PROJECT RECORD DOCUMENTS 

A. Accurately record actual locations of each contactor and indicate circuits controlled. Submit 
under provisions of 16010. 

1.8 PROJECT CONDITIONS 

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to 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 Construction Manager no fewer than three days in advance of proposed 
interruption of electrical service. 

2. Indicate method of providing temporary utilities. 
3. Do not proceed with interruption of electrical service without Construction Manager's 

written permission. 
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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 size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, 
reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place 
Concrete." 

C. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items 
are specified in Division 7 Section "Roof Accessories." 

D. Coordinate features of enclosed controllers and accessory devices with pilot devices and 
control circuits to which they connect. 

E. Coordinate features, accessories, and functions of each enclosed controller with ratings and 
characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and 
load. 

1.10 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Spare Fuses: Furnish one spare for every five installed, but no fewer than one set of 
three of each type and rating. 

2. Indicating Lights:  Two of each type installed. 
3. Keys: Furnish 2 of each to Owner. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Square D.  
2. General Electric.  
3. Eaton – Cutler Hammer. 
4. Siemens. 

2.2 ACROSS-THE-LINE ENCLOSED CONTROLLERS 

A. Manual Controller:  NEMA ICS 2, general purpose, Class A, with "quick-make, quick-break" 
toggle or pushbutton action, and marked to show whether unit is "OFF," "ON," or "TRIPPED." 
Provide manual controller for 120 volt or 208 volt operation, as indicated on the drawings.  

1. Overload Relay:  Ambient-compensated type with inverse-time-current characteristics 
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and NEMA ICS 2, Class 10 tripping characteristics.  Relays shall have heaters and 
sensors in each phase, matched to nameplate, full-load current of specific motor to which 
they connect and shall have appropriate adjustment for duty cycle. 

B. Magnetic Controller:  NEMA ICS 2, Class A, full voltage, nonreversing, across the line, unless 
otherwise indicated. Provide magnetic controller for 120 volt or 208 volt operation, as indicated 
on the drawings.  

1. Control Circuit:  120 V; obtained from integral control power transformer with sufficient 
capacity to operate connected pilot, indicating and control devices, plus 100 percent 
spare capacity. 

2. Adjustable Overload Relay:  Dip switch selectable for motor running overload protection 
with NEMA ICS 2, Class  20 tripping characteristic, and selected to protect motor against 
voltage and current unbalance and single phasing.  Provide relay with Class II ground-
fault protection, with start and run delays to prevent nuisance trip on starting. 

C. Combination Magnetic Controller:  Factory-assembled combination controller and disconnect 
switch. 

1. Fusible Disconnecting Means:  NEMA KS 1, heavy-duty, fusible switch with rejection-type 
fuse clips rated for fuses.  Select and size fuses to provide Type 2 protection according to 
IEC 947-4-1, as certified by an NRTL. 

2.3 ENCLOSURES 

A. Description: Flush- or surface-mounting cabinets as indicated. NEMA 250, Type 1, unless 
otherwise indicated to comply with environmental conditions at installed location. 

1. Outdoor Locations: NEMA 250, Type 3R. 
2. Kitchen Areas: NEMA 250, Type 4X, stainless steel. 
3. Other Wet or Damp Indoor Locations: NEMA 250, Type 3R. 
4. Hazardous Areas Indicated on Drawings: NEMA 250, Type 7C. 

2.4 ACCESSORIES 

A. Devices shall be factory installed in controller enclosure, unless otherwise indicated. 

B. Push-Button Stations, Pilot Lights: NEMA ICS 2, heavy-duty type. 

C. Indicating Lights: Run (Red), off or ready (Green). 

D. Auxiliary Contacts: Provide two normally open (N.O.) and two normally closed (N.C.) contacts. 

E. Selector Switch: NEMA ISC 2, mounted in front cover to read “hand/off/auto,” provide auxiliary 
contact for auto position monitoring. 

F. Control Relays: Auxiliary and adjustable time-delay relays. 

G. Phase-Failure and Undervoltage Relays: Solid-state sensing circuit with isolated output contacts 
for hard-wired connection. Provide adjustable undervoltage setting. 
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2.5 FACTORY FINISHES 

A. Finish: Manufacturer's standard gray paint applied to factory-assembled and -tested enclosed 
controllers before shipping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and surfaces to receive enclosed controllers for compliance with requirements, 
installation tolerances, and other conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Select features of each enclosed controller to coordinate with ratings and characteristics of 
supply circuit and motor; required control sequence; duty cycle of motor, controller, and load; 
and configuration of pilot device and control circuit affecting controller functions. 

B. Select horsepower rating of controllers to suit motor controlled. 

3.3 INSTALLATION 

A. See Division 16 Section "Basic Electrical Materials and Methods" for general installation 
requirements. 

B. For control equipment at walls, bolt units to wall or mount on lightweight structural-steel 
channels bolted to wall. For controllers not at walls, provide freestanding racks complying with 
Division 16 Section "Basic Electrical Materials and Methods." 

C. Install freestanding equipment on concrete bases. 

D. Comply with mounting and anchoring requirements specified in Division 16 Section "Electrical 
Supports and Seismic Restraints." 

E. Enclosed Controller Fuses: Install fuses in each fusible switch. Comply with requirements in 
Division 16 Section "Fuses." 

F. Install motor control equipment and contactors in accordance with manufacturer’s instructions. 

G. Select and install heater elements in motor starters to match installed motor characteristics. 

H. Motor Data: Provide neatly typed label inside each motor starter enclosure door identifying 
motor served, nameplate horsepower, full load amperes, code letter, service factor, and 
voltage/phase rating. 
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3.4 CONCRETE BASES 

A. Coordinate size and location of concrete bases. Verify structural requirements with structural 
engineer. 

B. Concrete base is specified in Division 16 Section "Basic Electrical Materials and Methods," and 
concrete materials and installation requirements are specified in Division 3. 

3.5 IDENTIFICATION 

A. Identify enclosed controller, components, and control wiring according to Division 16 Section 
"Electrical Identification." 

3.6 CONTROL WIRING INSTALLATION 

A. Install wiring between enclosed controllers according to Division 16 Section "Conductors and 
Cables." 

B. Bundle, train, and support wiring in enclosures. 

C. Connect hand-off-automatic switch and other automatic-control devices where applicable. 

1. Connect selector switches to bypass only manual- and automatic-control devices that 
have no safety functions when switch is in hand position. 

2. Connect selector switches with enclosed controller circuit in both hand and automatic 
positions for safety-type control devices such as low- and high-pressure cutouts, high-
temperature cutouts, and motor overload protectors. 

3.7 CONNECTIONS 

A. Conduit installation requirements are specified in other Division 26 Sections. Drawings indicate 
general arrangement of conduit, fittings, and specialties. 

B. Ground equipment according to Division 26 Section "Grounding and Bonding." 

3.8 FIELD QUALITY CONTROL 

A. Prepare for acceptance tests as follows: 

1. Test insulation resistance for each enclosed controller element, bus, component, 
connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to perform the 
following: 

1. Inspect controllers, wiring, components, connections, and equipment installation. Test 
and adjust controllers, components, and equipment. 

2. Assist in field testing of equipment including pretesting and adjusting of solid-state 
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controllers. 
3. Report results in writing. 

C. Testing: Perform the following field quality control tests in accordance with Division 16 section 
“Electrical Testing” 

1. Perform each electrical test and visual and mechanical inspection, except optional tests, 
stated in NETA ATS, "Motor Control - Motor Starters." 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. 

3.9 ADJUSTING 

A. Set field-adjustable switches and circuit-breaker trip ranges. 

3.10 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain enclosed controllers. Refer to Division 1 Section "Closeout 
Procedures." 

END OF SECTION  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Cartridge fuses rated 600 V and less for use in switches, panelboards and controllers. 
2. Spare-fuse cabinets. 

1.3 SUBMITTALS 

A. Product Data: Include the following for each fuse type indicated: 

1. Dimensions and manufacturer's technical data on features, performance, electrical 
characteristics, and ratings. 

2. Let-through current curves for fuses with current-limiting characteristics. 
3. Time-current curves, coordination charts and tables, and related data. 
4. Fuse size for elevator feeders and elevator disconnect switches. 

B. Ambient Temperature Adjustment Information: If ratings of fuses have been adjusted to 
accommodate ambient temperatures, provide list of fuses with adjusted ratings. 

1. For each fuse having adjusted ratings, include location of fuse, original fuse rating, local 
ambient temperature, and adjusted fuse rating. 
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2. Provide manufacturer's technical data on which ambient temperature adjustment 
calculations are based. 

C. Operation and Maintenance Data: For fuses to include in emergency, operation, and 
maintenance manuals. 

1. In addition to items specified in Division 1 Section include the following: 

a. Let-through current curves for fuses with current-limiting characteristics. 
b. Time-current curves, coordination charts and tables, and related data. 
c. Ambient temperature adjustment information. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain fuses from a single manufacturer. 

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: 

1. NEMA FU 1 – Low Voltage Cartridge Fuses. 
2. NFPA 70 – National Electrical Code. 
3. UL 198C – High-Interrupting-Capacity Fuses, Current-Limiting Types. 
4. UL 198E – Class R Fuses. 
5. UL 512 – Fuseholders. 

1.5 PROJECT CONDITIONS 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F (5 deg C) 
or more than 100 deg F (38 deg C), apply manufacturer's ambient temperature adjustment 
factors to fuse ratings. 

1.6 COORDINATION 

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Fuses: Quantity equal to 10% percent of each fuse type and size, but no fewer than 3 of 
each type and size. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Bussman, Inc. 
2. Eagle Electric Mfg. Co., Inc.; Cooper Industries, Inc. 
3. Ferraz Shawmut, Inc. 
4. Tracor, Inc.; Littelfuse, Inc. Subsidiary. 

2.2 CARTRIDGE FUSES 

A. Characteristics: NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated; 
voltage rating consistent with circuit voltage. 

1. Service Entrance: Class L, time delay. 
2. Feeders: Class J, time delay. 
3. Motor Branch Circuits: Class RK5, time delay. 
4. Other Branch Circuits: Class J, time delay. 

2.3 FLUORESCENT LIGHTING BALLAST FUSES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Bussman, Inc. – GLR fuses with HLR holder. 
2. Tracor, Inc.; Littelfuse, Inc. Subsidiary – LGR fuses with LHR-000 holder. 
3. Ferraz Shawmut, Inc. – SLR fuses. 

B. Provide each fluorescent lighting ballast with individual protection on the line side. 

C. Provide fuse and holder mounted within or as part of the fixture. 

D. Provide fuse size and type recommended by the fixture manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine utilization equipment nameplates and installation instructions. Install fuses of sizes and 
with characteristics appropriate for each piece of equipment. 

B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 
fuse ratings. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. Fuses shall be shipped separately. Any fuses shipped installed in equipment, shall be replaced 
by the Electrical Contractor with new fuses as specified above prior to energization at no 
additional expense to Owner. All fuses shall be stored in moisture free packaging at job site and 
shall be installed immediately prior to energization of the circuit in which it is applied. 

B. Install fuses in fusible devices. Arrange fuses so rating information is readable without removing 
fuse. 

3.3 IDENTIFICATION 

A. Install labels indicating fuse replacement information on inside door of each fused switch. 

END OF SECTION  



EHRESMAN ASSOCIATES, INC.  16511 - INTERIOR LIGHTING 
GROSSE POINTE PUBLIC SCHOOL SYSTEM  PROJECT NO. 9113 
RICHARD ELEMENTARY SCHOOL  PAGE - 1 
RESTROOM REMODELING (PHASE 2) 
 

SECTION 16511 - INTERIOR LIGHTING 

PART 1 - GENERAL ..................................................................................................................................... 1 
1.1  RELATED DOCUMENTS .............................................................................................................. 1 
1.2  SUMMARY .................................................................................................................................... 1 
1.3  DEFINITIONS ................................................................................................................................ 1 
1.4  SUBMITTALS ................................................................................................................................ 2 
1.5  QUALITY ASSURANCE ................................................................................................................ 2 
1.6  COORDINATION ........................................................................................................................... 3 
1.7  WARRANTY .................................................................................................................................. 3 
1.8  EXTRA MATERIALS ..................................................................................................................... 3 

PART 2 - PRODUCTS .................................................................................................................................. 3 
2.1  MANUFACTURERS ...................................................................................................................... 3 
2.2  FIXTURES AND COMPONENTS, GENERAL .............................................................................. 4 
2.3  LIGHTING FIXTURES ................................................................................................................... 4 
2.4  FLUORESCENT LAMP BALLASTS .............................................................................................. 4 
2.5  FLUORESCENT EMERGENCY BATTERY UNITS ...................................................................... 5 
2.6  FLUORESCENT LAMPS............................................................................................................... 6 
2.7  FINISHES ...................................................................................................................................... 6 
2.8  SOURCE QUALITY CONTROL .................................................................................................... 6 

PART 3 - EXECUTION ................................................................................................................................. 6 
3.1  INSTALLATION ............................................................................................................................. 6 
3.2  CONNECTIONS ............................................................................................................................ 7 
3.3  FIELD QUALITY CONTROL ......................................................................................................... 7 
3.4  ADJUSTING .................................................................................................................................. 8 
3.5  CLEANING .................................................................................................................................... 8 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Interior lighting fixtures with lamps and ballasts. 

1.3 DEFINITIONS 

A. BF: Ballast factor. Ratio of light output of a given lamp(s) operated by the subject ballast to the 
light output of the same lamp(s) when operated on an ANSI reference circuit. 

B. CRI: Color rendering index. 

C. CU: Coefficient of utilization. 
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D. LER: Luminaire efficiency rating, which is calculated according to NEMA LE 5. This value can 
be estimated from photometric data using the following formula: 

1. LER is equal to the product of total rated lamp lumens times BF times luminaire 
efficiency, divided by input watts. 

E. RCR: Room cavity ratio. 

1.4 SUBMITTALS 

A. Product Data: For each type of lighting fixture scheduled, arranged in order of fixture 
designation. Submit as one package, bound together. Include data on features, accessories, 
finishes, and the following: 

1. Physical description of fixture, including dimensions and verification of indicated 
parameters. 

2. Emergency lighting unit battery and charger. 
3. Fluorescent and high-intensity-discharge ballasts. 
4. Lamps. 
5. Photometric performance data. 

B. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, based on input from installers of the 
items involved: 

1. Suspended ceiling components. 
2. Structural members to which lighting-fixture suspension systems will be attached. 
3. Other items in finished ceiling, including the following: 

a. Air outlets and inlets. 
b. Speakers. 
c. Sprinklers. 
d. Access panels. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data: For lighting equipment and fixtures to include in emergency, 
operation, and maintenance manuals. In addition to items specified in Division 1 Section include 
the following: 

1. Catalog data for each fixture. Include the diffuser, ballast, and lamps installed in that 
fixture. 

E. Warranties: Special warranties specified in this Section. 

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. 
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B. Comply with: 

1. NFPA 70 - National Electrical Code. 
2. NECA/IESNA 500-1998 – Recommended Practice for Installing Indoor Commercial 

Lighting Systems. 
3. NECA/IESNA 502-1999 – Recommended Practice for Installing Industrial Lighting 

Systems. 
4. Resource Conservation and Recovery Act (RCRA), May 1994. 
5. Comprehensive Environmental Response, Compensation and Liability Act (CERCLA). 
6. Code of Federal Regulations (47 CFR 37342). 

C. NFPA 101 Compliance: Comply with visibility and luminance requirements for exit signs. 

1.6 COORDINATION 

A. Coordinate layout and installation of lighting fixtures and suspension system with other 
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies. 

1.7 WARRANTY 

A. Special Warranty for Fluorescent Ballasts: Manufacturer's standard form in which ballast 
manufacturer agrees to repair or replace ballasts that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period for Electronic Ballasts: Five years from date of Substantial Completion. 

1.8 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Lamps: 6 each type and rating installed.  
2. Plastic Diffusers and Lenses: 2 of each type and rating installed.  
3. Ballasts: 2 of each type and rating installed. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Products: Subject to compliance with requirements, provide one of the products 
specified. 
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2.2 FIXTURES AND COMPONENTS, GENERAL 

A. Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to 
NEMA LE 5 and NEMA LE 5A as applicable. 

B. Metal Parts: Free of burrs and sharp corners and edges. 

C. Sheet Metal Components: Steel, unless otherwise indicated. Form and support to prevent 
warping and sagging. 

D. 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. 

E. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated: 

1. White Surfaces: 85 percent. 
2. Specular Surfaces: 83 percent. 
3. Diffusing Specular Surfaces: 75 percent. 
4. Laminated Silver Metallized Film: 90 percent. 

F. Plastic Diffusers, Covers, and Globes: 

1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to yellowing 
and other changes due to aging, exposure to heat, and UV radiation. 

a. Lens Thickness: At least 0.125 inch minimum unless different thickness is 
scheduled. 

b. UV stabilized. 

2. Glass: Annealed crystal glass, unless otherwise indicated. 

G. General: 

1. Install ballasts, and specified accessories at factory.  
2. Install lamps on project site after fixture installation. 
3. Provide factory installed ballast disconnecting means required by NFPA 70. 

2.3 LIGHTING FIXTURES 

1. As indicated on drawings 

2.4 FLUORESCENT LAMP BALLASTS 

A. Description: Include the following features, unless otherwise indicated: 

1. Designed for type and quantity of lamps indicated at full light output. 

B. Program rapid start electronic ballasts for linear lamps shall include the following features, 
unless otherwise indicated: 
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1. Products: 

a. Advance. 
b. Sylvania/Motorola. 
c. ACE (for low temperature ballast). 

2. Comply with NEMA C82.11. 
3. Ballast Type: Programmed rapid start, unless otherwise indicated. 
4. Programmed Start: Ballasts with two-step lamp starting to extend life of frequently started 

lamps. 
5. Sound Rating: A. 
6. Total harmonic distortion rating of less than 10 percent according to NEMA C82.11. Input 

current third harmonic content shall not exceed 10%. 
7. Transient Voltage Protection: IEEE C62.41, Category A. 
8. Operating Frequency:  25 kHz or higher, and operate without visible flicker. 
9. Lamp Current Crest Factor: Less than 1.7. 
10. Parallel Lamp Circuits: Multiple lamp ballasts connected to maintain full light output on 

surviving lamps if one or more lamps fail. 
11. Power factor shall be 90% minimum. 
12. Ballast factor shall be .875 to 1.00. 

C. Ballasts for Low-Temperature Environments: 

1. Temperatures 0 deg F and Higher: Electronic or electromagnetic type rated for 0 deg F 
minus 17 deg C starting temperature. 

2.5 FLUORESCENT EMERGENCY BATTERY UNITS 

A. Internal Type: Self-contained, modular, battery-inverter unit factory mounted within fixture body. 
Comply with UL 924. 

1. Emergency Connection: Operate one fluorescent lamp continuously. Connect unswitched 
circuit to battery-inverter unit and switched circuit to fixture ballast. 

2. Night Light Connection: Emergency Light Fixtures shall NOT be connected as Night 
Lights. 

3. Test Switch and Light-Emitting-Diode Indicator Light: Visible and accessible without 
opening fixture or entering ceiling space. Install remote test switch and plate in adjacent 
ceiling tile. 

4. Battery: Sealed, maintenance-free, nickel-cadmium type with minimum seven-year 
nominal life. 

5. Charger: Fully automatic, solid-state, constant-current type. 
6. Lamp Ratings: 

Lamp Type 

 
Minimum Lumen Output (one or two 
lamps) 

F28T8 1200 
F32T8 1350 
F28T5 1245 
F54T5HO 1200 

7. Universal transformer to operate at 120 volt or 277 volt. 
8. Products, linear fluorescent: 

a. Bodine. 
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b. Iota. 

2.6 FLUORESCENT LAMPS 

A. T8 rapid-start low-mercury lamps,CRI greater than 80, color temperature of 4100K, and 
average rated life of 24,000 hours, unless otherwise indicated. (See specifications on drawings). 

B. Fluorescent Lamp Manufacturers: 

1. Osram Sylvania. 
2. General Electric. 
3. Philips. 

2.7 FINISHES 

A. Fixtures: Manufacturers' standard, unless otherwise indicated. 

1. Paint Finish: Applied over corrosion-resistant treatment or primer, free of defects. 
2. Metallic Finish: Corrosion resistant. 

2.8 SOURCE QUALITY CONTROL 

A. Provide services of a qualified, independent testing and inspecting agency to factory test 
fixtures with ballasts and lamps; certify results for electrical ratings and photometric data. 

B. Factory test fixtures with ballasts and lamps; certify results for electrical ratings and photometric 
data. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturers instructions and N.E.C.A./I.E.S.N.A. 500-2006 and 
502-2006. 

B. Locate recessed ceiling luminaires as indicated on reflected ceiling plan. 

C. Fixtures: Set level, plumb, and square with ceilings and walls. Install lamps in each fixture. 

D. Support for Fixtures in or on Grid-Type Suspended Ceilings: Use grid for support. 

1. Install a minimum of four ceiling support system rods or wires for each fixture. Locate not 
more than 6 inches from fixture corners. 

2. Support Clips: Fasten to fixtures and to ceiling grid members at or near each fixture 
corner with clips that are UL listed for the application. 

3. Fixtures of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling plans or 
center in acoustical panel, and support fixtures independently with at least two 3/4-inch 
metal channels spanning and secured to ceiling tees. 
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E. Support luminaires independent of ceiling framing. Support recessed grid luminaries from two 
opposite corners directly to structure. Wire or rod shall have breaking strength of the weight of 
fixture at a safety factor of 3. 

F. Exposed Grid Ceilings: Provide auxiliary members spanning ceiling T's to support surface 
mounted luminaires. 

G. Install recessed luminaires to permit removal from below. 

H. Install recessed luminaires using accessories and firestopping materials to meet regulatory 
requirements for fire rating. 

I. Suspended Fixture Support: As follows: 

1. Install suspended luminaires and exit signs using pendants supported from swivel 
hangers except where noted to use chain hangers. Provide pendant length required to 
suspend luminaire at indicated height. 

2. Pendants and Rods: Where longer than 48 inches, brace to limit swinging. 
3. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers. 

J. Install surface mounted luminaires and exit signs plumb and adjust to align with building lines 
and with each other. Secure to prohibit movement. 

3.2 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 wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

C. Bond products and metal accessories to branch circuit equipment grounding conductor. 

D. Connect luminaires to branch circuit outlet boxes provided under Division 16 Section 
"Raceways and Boxes" using 1/2" flexible conduit. 

3.3 FIELD QUALITY CONTROL 

A. Inspect each installed fixture for damage. Replace damaged fixtures and components. 

B. Examine each luminaire to determine suitability for lamps specified. 

C. Verify normal operation of each fixture after installation. 

D. Corroded Fixtures: During warranty period, replace fixtures that show any signs of corrosion. 

E. Check for variance in lamp color temperature throughout project. 

F. Spot check for lamp output level from start up through 10 minute duration and make rotation. 
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G. All fluorescent and H.I.D. lamps shall be allowed to run a minimum of 100 hours, continuously, 
prior to punchlist or any dimming. 

3.4 ADJUSTING 

A. Relamp luminaires that have failed lamps at Substantial Completion. 

3.5 CLEANING 

A. Clean electrical parts to remove conductive and deleterious materials. 

B. Remove dirt and debris from enclosures and lenses. 

C. Clean photometric control surfaces as recommended by manufacturer. 

D. Clean finishes and touch up damage. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions and Division 1 specification sections, apply to work of this section. 

B. Related Sections include the following:   

1.  Division 16 Section “Electrical General Requirements.” 

1.2 SECTION INCLUDES 

A. Fire alarm and smoke detection systems. This section intends to describe a Protected Premises 
Fire Alarm System. The control panel shall be intelligent device addressable, analog detecting, 
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low voltage and modular with multiplex communication techniques, in full compliance with all 
applicable codes and guidelines. The features and system capacities contained in this 
specification shall be furnished as part of this project.  

B. The system as described shall be installed, tested, and delivered to the Owner in first class 
condition. The system shall include all the required hardware and software to accomplish the 
requirements of this specification and the contract documents, whether or not specifically 
itemized herein. 

C. All equipment furnished shall be new and include the latest state of the art products from a 
single manufacturer, engaged in the manufacturing and sale of fire detection devices for over 
ten years. The equipment manufacturer shall have an installed base of existing systems as a 
reference.  

1.3 REFERENCES 

A. NFPA 72 - National Fire Alarm Code. 

B. NFPA 101 - Life Safety Code. 

C. U.L. 1971 - Standard for Safety Signaling Devices for the Hearing Impaired. 

1.4 REGULATORY REQUIREMENTS 

A. System: UL (FPED) and FM listed. 

B. Conform to requirements of NFPA 101. 

C. A.D.A. Federal guidelines. 

D. Conform to State of Michigan Fire Code. 

E. Conform to International Building Code. 

1.5 SUMMARY 

A. The Fire Alarm System shall consist of all necessary hardware equipment and software 
programming to perform the following functions: 

1. Fire Alarm and Detection Operations. 
2. Remote Monitoring of Sprinkler Systems. 
3. Remote Manual and Automatic Control of all Door Hold-open Devices, and other auxiliary 

functions indicated on the drawings. 

1.6 SYSTEM DESCRIPTION 

A. General: Complete, zoned, noncoded, addressable, microprocessor-based fire detection and 
alarm system with manual and automatic alarm initiation, addressable analog initiating devices, 
and automatic alert. 
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B. The fire alarm system shall allow for loading and editing special instructions and operating 
sequences as required. The system shall be capable of on-site programming to accommodate 
system expansion and facilitate changes in operation. All software operations shall be stored in 
a non-volatile programmable memory within the fire alarm control panel (FACP). 

C. Resident software shall allow for full configuration of initiating circuits so that additional 
hardware shall not be necessary to accommodate future changes. 

D. Resident software shall allow for configuration of notification appliance and control circuits so 
that additional hardware shall not be necessary to accommodate changes. 

E. The system shall have the capability of recalling alarms and trouble conditions in chronological 
order for the purpose of recreating an event history. 

F. Signal Transmission: Notification appliance circuits shall be NFPA Style Y, Class B.  Signaling 
line circuits shall be NFPA Style 4, Class B. 

G. Data Communication Transmission Between Control Units: Style 7, Class A. 

1.7 SYSTEM FUNCTIONS 

A. Signal Initiation: The manual or automatic operation of an alarm-Initiating or supervisory-
operating device shall cause the FACP to transmit an appropriate signal including: 

1. General alarm. 
2. System trouble. 
3. Valve tamper supervisory. 
4. Door release. 
5. Fan shutdown. 
6. Release electrically held door locks. 
7. A general alarm shall be initiated by: 
8. Water-flow alarm switch operation. 
9. Smoke detection. Alarm verification is required for all smoke detector zones. 
10. Manual station operation. 
11. Heat detector operation. 

B. General Alarm: A system general alarm shall: 

1. Indicate the general alarm condition at the FACP. 
2. Identify the device that is the source of the alarm at the FACP. 
3. Display the alarm on an 80 character LCD display. The system alarm LED shall flash on 

the control panel until the alarm has been acknowledged. Once acknowledged, this same 
LED shall latch on. A subsequent alarm received from another zone shall flash the 
system alarm LED on the control unit. The display shall show the new alarm information. 

4. Sound a pulsing alarm tone within the FACP until the event has been acknowledged. 
5. Operate audible and visible alarm notification signals throughout the building. 
6. Sound a continuous fire alarm signal until silenced by the alarm silence switch at the 

FACP. 
7. Flash all visible alarm notification appliances continuously until the System Reset Switch 

is operated. Any subsequent zone alarm shall reactivate the alarm notification 
appliances. 

8. Close fire and smoke doors normally held open by magnetic door holders. 
9. Stop supply and return fans serving zone where alarm is initiated. 
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10. Close smoke dampers on system serving zone where alarm is initiated. 
11. Transmit the alarm to the proprietary supervising station. 

C. A supervisory alarm shall be initiated by: 

1. Sprinkler valve tamper switch operation. 

D. Loss of primary power at the FACP shall sound a trouble signal at the FACP and shall indicate 
at the FACP when the system is operating on an alternate power supply. 

E. Circuit Supervision: Circuit faults shall be indicated by means of both a zone and a trouble 
signal at the FACP. 

F. Annunciation: Manual and automatic operation of alarm and supervisory initiating devices shall 
be annunciated on the FACP, indicating the location and type of device. 

G. FACP Alphanumeric Display: Shall display plain-language description of alarms, trouble signals, 
supervisory signals, monitoring actions, system and component status, and system commands. 

H. Independent System Monitoring: Supervise each independent smoke detector, fire suppression 
system and duct detector, for both normal operation and trouble. 

I. Alarm Silencing: If the “Alarm Silence” button is pressed, all audio alarm signals shall cease 
operation. 

J. System Reset: The “System Reset” button shall be used to return the system to its normal state 
after an alarm condition has been remedied. 

K. Activation of an auxiliary bypass switch shall override the selected automatic functions. 

L. Auxiliary manual controls shall be supervised so that an "off normal" position of any switch shall 
cause an "off normal" system trouble. The “off normal” status shall be clearly identified in plain-
language on the FACP. 

M. Recording of Events: Record all alarm, supervisory, and trouble events in non-volatile memory. 

N. Smoke Sensor Sensitivity Adjustment: 

1. Authorized operation of controls at the FACP shall cause the selection of specific 
addressable smoke sensors for adjustment, display of their current status and sensitivity 
settings, and control of changes in those settings. 

2. Remote Controllability: Individually monitor sensors at the FACP for calibration, 
sensitivity, and alarm condition, and individually adjust for sensitivity from the FACP. The 
alarm decision for each sensor shall be determined by the control unit. The control unit 
shall determine the condition of each sensor by comparing the sensor value to the stored 
values. 

O. The actuation of the “enable one person test” program at the FACP shall activate the “One 
Person Testing” mode of the system which shall cause the following to occur: 

1. The city circuit connection shall be bypassed. 
2. Control relay functions shall be bypassed. 
3. The FACP shall show a trouble condition. 
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4. The alarm activation of any initiation device shall cause the audible notification 
appliances to code a number of pulses to match the zone number. 

5. The FACP shall automatically reset after signaling is complete. 
6. Any momentary opening of an initiating or notification appliance circuit wiring shall cause 

the audible signals to sound for 4 seconds indicating the trouble condition. 
7. The system shall have the capacity of 8 programmable, passcode protected, one person 

testing groups, such that only a portion of the system need be disabled during testing. 

P. Power Requirements 

1. The FACP shall receive 120 VAC power via a dedicated 20A branch circuit breaker 
provided with a red lock-on device. 

2. The system shall be provided with sufficient battery capacity to operate the entire system 
upon loss of normal 120 VAC power in a normal supervisory mode for a period of 24 
hours with 15 minutes of alarm operation at the end of this period. The system shall 
automatically transfer to battery standby upon power failure. All battery charging and 
recharging operations shall be automatic. 

3. All circuits requiring system operating power shall be 24 VDC and shall be individually 
fused at the control panel. 

4. The incoming power to the system shall be supervised so that any power failure must be 
audibly and visibly indicated at the control panel.  A green "power on" LED shall be 
displayed continuously while incoming power is present. 

5. The system batteries shall be supervised so that a low battery condition or disconnection 
of the battery shall be audibly and visibly indicated at the FACP and the command center. 

Q. The system shall support 100% of addressable devices in alarm or operated at the same time, 
under both primary (AC) and secondary (battery) power conditions. 

1.8 SUBMITTALS 

A. Bidders will be required to submit shop drawings and product data during the construction 
phase of each project. Provide the following submittals for review: 

1. Complete description data indicating UL listing for all network components. Include 
dimensioned plans and elevations showing minimum clearances and installed features 
and devices. 

2. Complete sequence of operation of all functions of the network that is project specific. 
3. A list of every address of every device connected to a panel that is provided for purposes 

of alarm initiating, status monitoring, supervised notification appliance circuits, and 
auxiliary control. 

4. A listing of the manufacturer's representatives responsible for installation coordination 
and service. 

5. Location of all controls, alarm actuating devices and notification appliance devices as 
shown on drawings. 

6. Wiring diagrams from manufacturer differentiating between factory-and field- installed 
wiring.  Include diagrams for equipment and for system with all terminals and 
interconnections identified. Indicate components for both field and factory wiring. Provide 
complete diagrams for all components and interfaces including equipment supplied by 
others. 

7. Operation and maintenance data for inclusion in Operating and Maintenance Manual 
specified in Division 1. Include data for each type product, including all features and 
operating sequences, both automatic and manual. Include recommendations for spare 
parts to be stocked at the site. Provide the names, addresses, and telephone numbers of 
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service organizations that carry stock of repair parts for the system to be furnished. 
8. The manufacturer shall provide calculations for battery size as applicable. Battery size 

shall be a minimum 125% of the calculated requirement. 
9. Provide calculations for control modules indicating circuit loading with 20% spare 

capacity. 

B. Submission to Authority Having Jurisdiction: In addition to routine submission of the above 
material, make an identical submission to the authority having jurisdiction. Include copies of 
annotated Contract Drawings as required to depict component locations to facilitate review. 
Upon receipt of comments from the Authority, submit them for review. Make resubmissions if 
required to make clarifications or revisions to obtain approval. 

1.9 PROJECT RECORD DOCUMENTS 

A. Submit as built drawings locating devices and conductor runs. 

B. Record of field tests of system. 

C. Submit manufacturer's certificate that system meets or exceeds specified requirements. 

1.10 OPERATION, MAINTENANCE DATA, AND CALCULATIONS 

A. Provide to the Owner’s representative operating instructions, maintenance, and repair 
procedures. 

B. After installation, include manufacturer representative's letter stating that system is operational. 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Delivery, storage and handling of products will take place under the contract terms of each 
project in the construction phase of each project. 

1.12 EXTRA MATERIALS 

A. Provide spare parts to the Owner’s representative as noted below: 

1. Two keys of each type (for each project). 
2.  Two smoke detectors (for each project). 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Faraday MPC 6000. (expand the existing FACP) 
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2.2 FIRE ALARM CONTROL PANEL (FACP). 

A. Provide all parts and components required to expand the existing FACP to serve the new 
devices as indicated on the drawings and required by the authorities having jurisdiction. 
Coordinate all requirements with Faraday (Siemens). 

B. General: Comply with UL 864, "Control Units for Fire-Protective Signaling Systems." 

C. Cabinet: Lockable steel enclosure. Arrange unit so all operations required for testing or for 
normal care and maintenance of the system are performed from the front of the enclosure. If 
more than a single unit is required to form a complete control unit, provide exactly matching 
modular unit enclosures. Accommodate all components and allow ample gutter space for 
interconnection of units as well as field wiring. Identify each enclosure by an engraved, red-
laminated, phenolic resin nameplate. Lettering on the enclosure nameplate shall not be less 
than 1-inch high. 

D. Systems: Alarm and supervisory systems are separate and independent in the FACP. The 
alarm-initiating zone boards in the FACP consist of plug-in modules. Construction requiring 
removal of field wiring for module replacement is not acceptable. 

E. Control Modules: Types and capacities required to perform all functions of the fire alarm 
systems plus 20% for future expansion. Local visible, and audible signals notify of alarm, 
supervisory, and trouble conditions 

F. Zones: Provide for all alarm and supervisory zones indicated. 

G. Resetting: Provide the necessary controls to prevent the resetting of any alarm, supervisory, or 
trouble signal while the alarm or trouble condition still exists. 

H. Alphanumeric Display and System Controls: Arrange to provide the basic interface between 
human operator at FACP and addressable system components, including annunciation, 
supervision, and control. A display with a minimum of 80 characters displays alarm, supervisory, 
and component status messages and indicates control commands to be entered into the system 
for control of smoke detector sensitivity and other parameters. Arrange keypad for use in 
entering and executing control commands. 

I. System power supplies including necessary transformers, regulators, filters and surge 
protection required for system operation.  

J. System processor, with internal operating system to process incoming alarm signals and issue 
output commands required as a result of the alarm signals and issue output. Total system 
response time shall not exceed 2.5 seconds on a system configured to the 3000 point capacity. 
All system processors shall be supervised by individual watchdog circuitry furnishing automatic 
restart after loss of activity. Systems with single watchdog circuits for all processors will not be 
accepted unless furnished with a standby CPU. 

K. Digital communications capabilities required for the control panel to communicate with remote 
panels annunciators and displays. 

L. A limited energy output circuit for operation of direct current (DC) audible or visual devices, 
leased line or city tie, shall be provided by a controllable signal module. 

M. Where control of operations requiring switching functions is indicated, there shall be provided a 
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software controlled relay module. 

1. Motherboards shall be furnished as the system bus furnishing systems communications 
to the various plug in modules necessary for system operations. 

N. Remote Station Signal Transmitter: Electrically supervised, capable of transmitting contact I.D. 
and point annunciation signals over telephone lines to remote central station receiver. The 
electrical contractor shall provide a ¾” conduit with (2) dedicated telephone lines from the FACP 
to the telephone equipment. 

2.3 REMOTE FIRE ALARM ANNUNCIATOR PANEL 

A. Provide remote annunciation and control using an 80 character, back-lit, alphanumeric, LCD 
readout. Alarm indication shall be identical to that at the main FACP including tone alert. 
Provide a minimum of four programmable control switches, alarm silence and system reset. 

B. Provide brushed aluminum trim plate. 

2.4 EMERGENCY POWER SUPPLY 

A. General: Components include battery, charger, and an automatic transfer switch. 

B. Battery: Sealed lead-acid or nickel cadmium type. Provide sufficient capacity to operate the 
complete alarm system in normal or supervisory (non-alarm) mode for a period of 24 hours.  
Following this period of operation on battery power, the battery shall have sufficient capacity to 
operate all components of the system, including all alarm indicating devices in alarm of 
supervisory mode for a period of 15 minutes. 

C. Magnetic door holders are not served by emergency battery power. Magnetic door holders are 
released after 15 seconds when normal power fails. 

2.5 SMOKE DETECTORS, INTELLIGENT ADDRESSABLE 

A. Furnish and install where indicated on the drawings intelligent analog smoke detectors with 
features and characteristics as follows: 

1. Photoelectric detectors shall be listed for use as open area protective coverage, in duct 
installation and shall be insensitive to air velocity changes. 

a. The control panel shall provide a sensitivity readout for all detectors without 
removal from the pluggable base. Detectors not listed for sensitivity testing and 
logging from the control panel are not acceptable. 

b. Detectors shall be operational with relay bases (as applicable), audible bases, and 
remote indicating LED's, programmable by the control panel and controlled by the 
detector electronics. 

B. Provide smoke detectors above fire alarm control panel, remote annunciator panels, and remote 
notification appliance power supply panels. 

C. Provide smoke detectors with auxiliary set of contacts where required.  
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2.6 THERMAL DETECTOR, INTELLIGENT ADDRESSABLE 

A. The intelligent thermal detectors shall be of the rate compensated fixed temperature type and 
shall be listed by Underwriters Laboratories, Inc. The intelligent thermal detectors shall be 
individually annunciated on the control panel. The intelligent thermal detectors shall contain an 
integral alarm lamp. 

2.7 DUCT SMOKE DETECTORS 

A. The air duct detector shall be listed by Underwriters Laboratories, Inc. The air duct detector 
shall operate on a cross-sectional air sampling principle to overcome stratification and the skin 
effect. The air duct detector shall consist of a standard (intelligent/analog) photoelectric detector 
mounted in an air duct sampling assembly and sampling tube that protrudes across the duct of 
the ventilating system. The air duct detector shall retain the features of the intelligent/analog 
photoelectric detector, and be installed in the ventilating duct as indicated in the manufacturer's 
instructions. Provide with addressable control module. Relay based duct detectors not 
acceptable. 

B. The duct mounted detector shall have an auxiliary set of contacts in order for the temperature 
controls contractor to tie in the starter of the fans. Contacts shall be rated 1A, 120V. 

2.8 DUCT SMOKE DETECTOR REMOTE ALARM INDICATORS  

A. Provide remote alarm indicator station for duct smoke detectors located above ceilings or in 
other locations above 10 feet and/or not readily accessible. 

B. Provide LED alarm indicator designed for mounting in a single gang coverplate. 

2.9 MANUAL STATIONS, INTELLIGENT 

A. Provide single action intelligent manual stations where shown on the drawings, to be flush or 
surface mounted as required. 

1. The manual stations shall be addressable and identifiable by the fire alarm control panel. 

a. Address assignments shall be set mechanically or electronically and reside within 
the station in non volatile memory. 

2.10 ADDRESSABLE INTERFACE MODULE 

A. Provide for integration of compatible two wire and shorting style contact devices into the analog 
signaling circuit. Intelligent analog signaling circuit interface module shall have the following 
capabilities: 

1. Communication interaction with the analog signaling circuit having the capability of 
reporting alarm or trouble conditions from the devices monitored. 

2. Compatibility with ionization, photoelectric, and linear beam style smoke detectors, heat 
detectors, and all listed contact type devices. 

3. The module shall be addressable and identifiable by the control panel. 
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a. Address assignments shall be set mechanically or electronically and reside within 
the module in non volatile memory. 

4. Water Flow Switches: The water flow switches shall be provided by the mechanical 
contractor and wired by the electrical contractor. The switches shall be connected to the 
fire alarm system through the use of addressable interface modules. 

5. Tamper Switches: The tamper switches shall be provided by the mechanical contractor 
and wired by the electrical contractor. The switches shall be connected to the fire alarm 
system through the use of addressable interface modules. 

6. Provide addressable interface modules to uniquely identify each flow and tamper switch. 

2.11 ADDRESSABLE CONTROL MODULE 

A. Provide for integration of auxiliary control functions into the analog signaling circuit. Intelligent 
analog signaling circuit control module shall have the following capabilities: 

1. Communication interaction with the analog signaling circuit having the capability of 
initiating a control function to an auxiliary device based on a specified event. 

2. Provide NO/NC contact pairs rated at 2 amps 120 VAC or 24 VDC. 

2.12 AUDIO VISUAL DEVICES 

A. Alarm Strobes (Visual): Visual alarm signals shall be furnished with minimum light intensity of 
15cd average (horizontal and vertical distribution listed in accordance with UL 1971) and meet 
A.D.A. 75cd minimum intensity at horizontal and vertical axis and shall comply with the 
following: 

1. Xenon strobe with minimum repetition rate of 1 HZ, not exceeding 2 HZ and a maximum 
duty cycle of 40% with a pulse duration of .2 seconds. 

2. Unfiltered or clear white light not exceeding 1000 candela. 
3. Visual signals shall be mounted at 96 inches above finish floor level, or six inches below 

ceiling level whichever is lower in accordance with NFPA 72, 1996. Provide wall mounted 
or ceiling mounted devices, as indicated on plans. 

4. Visual signals shall flash in synchronization in all corridors and in rooms where more than 
one strobe is installed. 

B. Alarm Horns: The alarm horns shall be of the polarized 24 VDC type. The mechanisms shall 
contain an aerospace grade aluminum diaphragm, tempered and polished armature, and 
tungsten contact point, all housed in a red die-cast frame and grill assembly. Horns shall have 
an integral strobe light that will flash during an alarm. Horns shall have a minimum sound level 
of 93 dB at 10 feet. 

C. Combination notification appliances (horn/strobe) consist of factory-combined, audible and 
visual notification units in a single mounting assembly. Provide wall mounted or ceiling mounted 
devices, as indicated on plans. 

D. Audible devices shall be furnished to provide minimum of 15 db above ambient sound levels. 
Maximum sound levels shall not exceed 120 db, provisions shall be made to adjust the audible 
levels accordingly. 
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2.13 AUXILIARY DEVICES 

A. Door Release: Magnetic door holder with integral diodes to reduce buzzing, 24 VDC coil 
voltage. 

2.14 WIRE AND CABLE 

A. Wire and cable for fire alarm systems shall be UL listed and labeled as complying with 
NFPA 70, Article 760. 

B. Signaling Line Circuits: Twisted, shielded pair, size as recommended by system manufacturer. 

1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70 Article 760, Classification CI, for 
power-limited fire alarm signal service. UL listed as Type FPL, and complying with 
requirements in UL 1424 and in UL 2196 for a 2-hour rating. 

C. Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation. 

1. Low-Voltage Circuits: No. 16 AWG, minimum. 
2. Line-Voltage Circuits: No. 12 AWG, minimum  

PART 3 - EXECUTION 

3.1 WARRANTY 

A. All equipment and systems shall be warranted by the contractor for a period of two years 
following acceptance. The warranty shall include parts, labor, prompt field service, pick-up and 
delivery. 

B. Provide two years testing and maintenance, which shall consist of: 

1. Regularly and systematically examining all detectors, manual stations, panels, relays, 
pressure switches and accessories pertaining to the system. 

2. Regularly and systematically examine, adjust and clear all the electrical and mechanical 
components of water flow switches. 

3. Tests and written reports which certify that all initiating devices have been tested and 
which indicate the result of the inspection test as required by the authority having 
jurisdiction. 

3.2 TESTS AND REPORTS 

A. The contractor shall perform all electrical and mechanical tests required by the equipment 
manufacturer's certification form. In addition, they shall measure and adjust each of the 
ionization detectors to the maximum stable sensitivity setting. This must be performed with the 
detector at its operational location and under normal operational environmental conditions in the 
area. Bench settings are not acceptable. All test and report costs shall be in the unit price 
established for each device. A checkout report shall be prepared by the installation technicians 
and submitted in triplicate, one copy of which will be registered with the equipment 
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manufacturer. The report shall include, but not be limited to: 

1. A complete list of equipment installed and wired. 
2. Indication that all equipment is properly installed and functions and conforms with these 

specifications. 
3. Test of individual zones as applicable. 
4. Serial numbers, locations by zone and model number for each installed detector. 
5. Voltage (sensitivity) settings for each ionization and photoelectric detector as measured 

in place with the HVAC system operating. 
6. Response time on thermostats and flame detectors (if used). 
7. Technician's name, certificate number and date. 

B. After completion of all the tests and adjustments listed above, the contractor shall submit the 
following information to the Architect: 

1. "As-built" conduit layout diagrams including wire color code and/or tag number. 
2. Complete "as-built" wiring diagrams. 
3. Detailed catalog data on all installed system components. 
4. Copy of the test report. 

C. Final tests and inspection shall be held in the presence of engineer. The contractor shall supply 
personnel and required auxiliary equipment for this test without additional cost. 

D. The completed smoke detection system shall be tested to insure that it is operating properly. 
Acceptance of the system shall also require a demonstration of the stability of the system. This 
shall be adequately demonstrated if the system operates for a ninety (90) day test period. 

E. Before final acceptance of work, the contractor shall deliver five copies of a composite 
"Operating and Shop Maintenance Manual." Each manual shall contain, but not be limited to: a 
statement of guarantee including date of termination and name and phone number of the 
person to be called in the event of equipment failure. 

F. Individual factory issued manuals shall contain all technical information on each piece of 
equipment installed. In the event such manuals are not obtainable form the factory, it shall be 
the responsibility of the contractor to compile and include them. Advertising brochures or 
operational instructions shall not be used in lieu of the required technical manuals. 

3.3 INSTALLATION 

G. Control and other panels shall be mounted with sufficient clearance for observation and testing. 

H. All fire alarm junction boxes must be clearly marked for easy identification as indicated in 
16195. All wiring shall be in conduit unless noted otherwise on the contract documents or in the 
specifications. Flexible connectors shall be used for all devices mounted in suspended lay-in 
ceiling panels. All conduit, mounting boxes, junction boxes and panels shall be securely hung 
and fastened with appropriate fittings to insure positive grounding throughout the entire system. 

I. Fire alarm pull stations and horns installed in finished areas shall be mounted semi-flush and 
may be surface mounted in non-finished areas. Smoke detectors and thermal detectors shall be 
mounted on a recess mounted junction box in finished areas and to surface mounted junction 
boxes in non-finished areas. 

J. No wiring other than that directly associated with fire alarm detection, alarm or auxiliary fire 
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protection functions shall be permitted in fire alarm conduits. Wiring splices are to be avoided to 
the extent possible, and if needed they must be made only in junction boxes and shall be crimp 
connected. Transposing or changing color coding of wires shall not be permitted. Wire nut-type 
connections are not acceptable. All conductors in conduit containing more than one wire shall 
be labeled on each end with "E-Z markers" or equivalent. Conductors in cabinets shall be 
carefully formed and harnessed so that each drops off directly opposite to its terminal. Cabinet 
terminals shall be numbered and coded. All controls, function switches, etc., shall be clearly 
labeled on all equipment panels. All wiring shall be checked and tested to insure that there are 
no grounds, opens or shorts. 

K. Install manual station flush mounted with operating handle 48 inches maximum above floor.  
Install audible and visual signal devices no more than 96 inches above highest floor level within 
the space or 6 inches below the ceiling, whichever is lower. 

L. Mount outlet box for electric door holder to withstand 80 pounds pulling force. 

M. Make conduit and wiring connections to door release devices, sprinkler flow switches, sprinkler 
valve tamper switches, panels, duct smoke detectors, and other auxiliary supervised devices. 

N. Automatic Detector Installation: NFPA 72. 

O. All gymnasiums and locker rooms fire alarm devices shall be provided with protective wire 
guards. 

J. Fire alarm system cable shall be plenum rated, with red outer coloring. All cable drops to 
devices shall be in conduit (concealed in walls).Cabling installed in open ceiling spaces shall be 
type FPLP, low smoke, fire resistant, with red coloring. Cabling shall be per manufacturers 
recommendation, and shall be able to power the strobes and horn/strobes together, or 
independently. 

K. Install fire alarm cable in ceiling spaces to avoid damage. Use bridle rings and other similar 
means of support (lay-in ceiling areas).  

L. Cabling to the Fire Alarm Control Panel and drops to devices shall be in recessed conduit.  

M. Fire alarm cabling in exposed ceiling spaces and above drywall ceiling areas shall be in conduit. 
Conduit used for fire alarm system shall have couplings and junction boxes painted red. 

END OF SECTION  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification sections, apply to work of this section. 

B. Related Sections include the following: 

1. Division 16 Section “Electrical General Requirements.” 
2. Division 16 Section “Conductors and Cables.” 
3. Division 16 Section “Grounding and Bonding.” 
4. Division 16 Section “Enclosed Switches.” 
5. Division 16 Section “Enclosed Controllers.” 
6. Division 16 Section “Fuses.” 

1.2 SECTION INCLUDES 

A. The Electrical Contractor shall engage the services of a recognized corporately independent 
N.E.T.A. certified testing firm for the purpose of performing inspections and tests as herein 
specified 

B. The testing firm shall provide all material, equipment, labor, and technical supervision to 
perform such tests and inspections. 

C. It is the intent of these tests to assure that all tested electrical equipment is operational and 
within industry and manufacturer's tolerances and is installed in accordance with design 
Specifications. 

D. The test and inspections shall determine suitability for energization. 

E. Equipment to be tested and inspected shall be the equipment shown on the one line diagram 
and schedules as required by part three of each individual Specification Section. In addition, all 
equipment that is part of an emergency distribution system shall be tested. 
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1.3 REFERENCES 

A. All inspections and tests shall be in accordance with the latest version of the following codes 
and standards except as provided otherwise herein. 

1. National Electrical Manufacturer's Association - NEMA 
2. American Society for Testing and Materials - ASTM 
3. Institute of Electrical and Electronic Engineers - IEEE 
4. InterNational Electrical Testing Association - NETA Acceptance Testing Specifications - 

ATS-1996 
5. InterNational Electrical Testing Association - NETA Maintenance Testing Specifications-

MTS-1997 
6. American National Standards Institute - ANSI C2: National Electrical Safety Code 
7. State and Local Codes and Ordinances 
8. Insulated Cable Engineers Association - ICEA 
9. Association of Edison Illuminating Companies - AEIC 
10. Occupational Safety and Health Administration 
11. National Fire Protection Association - NFPA 

a. ANSI/NFPA 70: National Electrical Code 
b. ANSI/NFPA 70B: Electrical Equipment Maintenance 
c. NFPA 70E: Electrical Safety Requirements for Employee Workplaces 
d. ANSI/NFPA 101: Life Safety Code 

1.4 QUALIFICATIONS  

A. The testing firm shall be a corporately independent testing organization, which can function as 
an unbiased testing authority, professionally independent of the manufacturers, suppliers, and 
installers of equipment or systems evaluated by the testing firm. 

B. The testing firm shall be regularly engaged in the testing of electrical equipment devices, 
installations, and systems. 

C. The lead, on site, technical person and at least 50% of the on site crew shall be currently 
certified by the InterNational Electrical Testing Association (NETA) or National Institute for 
Certification in Engineering Technologies in Electrical Power Distribution System Testing. 

D. The testing firm shall only utilize technicians who are regularly employed by the firm on a full-
time basis for testing services. 

E. The Contractor shall submit proof of the above qualifications with bid proposal. 

F. The terms used herewithin such as Test Agency, Test Contractor, Testing Laboratory, or 
Contractor Test Company, shall be construed to mean the testing organization. 

G. Acceptable Testing Firms: 

1. Northern Electrical Testing; Phone (248) 689-8980. 
2. Utilities Instrumentation Services; Phone (734) 482-1450. 
3. Emerson/High Voltage Maintenance Corporation; Phone (248) 305-5596. 
4. Powertech Services, Inc.; Phone (810) 720-2280. 
5. Magna Electric; Phone (248) 667-9492. 
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6. Power Factor Engineering, Phone (734) 254-9877. 

1.5 PERFORMANCE REQUIREMENTS 

A. The Electrical Contractor shall supply a suitable and stable source of electrical power to each 
test site. The testing firm shall specify the power requirements. 

B. The Electrical Contractor shall notify the testing firm when equipment becomes available for 
acceptance tests. Work shall be coordinated to expedite project scheduling. 

C. The testing firm shall notify the Owner's Representative prior to commencement of any testing. 

D. Any system, material or workmanship, which is found defective on the basis of acceptance 
tests, shall be reported to the Engineer. The Electrical Contractor shall correct all defects. 

E. The testing organization shall maintain a written record of all tests and shall assemble and 
certify a final test report. 

F. Safety and Precautions 

1. Safety practices shall include, but are not limited to, the following requirements: 

a. Occupational Safety and Health Act. 
b. Accident Prevention Manual for Industrial Operations, National Safety Council. 
c. Applicable state and local safety operating procedures. 
d. NETA Safety/Accident Prevention Program. 
e. Owner's safety practices. 
f. National Fire Protection Association - NFPA 70E. 
g. American National Standards for Personnel Protection. 

2. All tests shall be performed with apparatus de-energized except where otherwise 
specifically required. 

3. The testing organization shall have a designated safety representative on the project to 
supervise operations with respect to safety. 

1.6 TEST INSTRUMENT CALIBRATION 

A. Test Instrument Calibration 

1. The testing firm shall have a calibration program, which assures that all applicable test 
instruments are maintained within rated accuracy. 

2. The accuracy shall be directly traceable to the National Institute of Standards and 
Technology. 

3. Instruments shall be calibrated in accordance with the following frequency schedule: 

a. Field instruments: Analog - 6 months maximum Digital - 12 months maximum 
b. Laboratory instruments: 12 months 
c. Leased specialty equipment: 12 months 

(Where accuracy is guaranteed by Lessor) 

4. Dated calibration labels shall be visible on all test equipment. 
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5. Records must be kept up-to-date which show date and results of instruments calibrated 
or tested. 

6. An up-to-date instrument calibration instruction and procedures shall be maintained for 
each test instrument. 

7. Calibrating standard shall be of higher accuracy than that of the instrument tested. 

B. Field Test Instrument Standards 

1. All equipment used for testing and calibration procedures shall exhibit the following 
characteristics: 

a. Maintained in good visual and mechanical condition. 
b. Maintained in safe, operating condition. 

C. Suitability of Test Equipment 

1. All test equipment shall be in good mechanical and electrical condition. 
2. Selection of metering equipment should be based on knowledge of the waveform of the 

variable being measured. Digital multi-meters may be average of RMS sensing and may 
include or exclude the dc component. When the variable contains harmonics of dc offset 
and, in general, any deviation from a pure sine wave, average sensing, average 
measuring RMS scaled meters may be misleading. Use of RMS measuring meters is 
recommended. 

3. Field test metering used to check power system meter calibration must have any 
accuracy higher than that of the instrument being checked. 

4. Accuracy of metering in test equipment shall be appropriate for the test being performed. 
5. Waveshape and frequency of test equipment output waveforms shall be appropriate for 

the test and tested equipment. 

1.7 TEST REPORTS 

A. A test report shall be generated for each piece of major equipment or groups of equipment and 
shall include the following: 

1. A list of visual and mechanical inspections required by Division 26 Specification Sections 
in a checklist or similar format. 

2. Test reports, including test values where applicable, for all required electrical tests. 
Clearly indicate where test values fall outside of the limits of recommended values. 

3. Summary and interpretation of test results detailing problems located and recommended 
corrective measures. 

4. Record of infrared scan and photos showing potential problem locations. 
5. Signed and dated by the testing firm field superintendent stating that all required tests 

have been completed. 

B. Test reports shall be furnished to the Architect/Engineer within 14 days of the completion each 
test on an ongoing basis. Original copies of the reports shall be furnished directly to the 
Architect/Engineer by the testing company prior to formal submittal via the Contractors. 

PART 2 - PRODUCTS 

Not Applicable 
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PART 3 - EXECUTION 

3.1 THERMOGRAPHIC SURVEY 

A. Visual and Mechanical Inspection 

1. Remove all necessary covers prior to scanning. 
2. Inspect for physical, electrical, and mechanical condition. 

B. Equipment to be Scanned 

1. All components of the distribution system down to and including branch circuit 
panelboards and motor control centers. Return 3 months after equipment has been 
energized and loaded to do a final scan of all equipment. 

C. Provide report indicating the following: 

1. Problem area (location of "hot spot"). 
2. Temperature rise between "hot spot" and normal or reference area. 
3. Cause of heat rise. 
4. Phase unbalance, if present. 
5. Areas scanned. 

D. Test Parameters 

1. Scanning distribution system with ability to detect 1C between subject area and 
reference at 30C. 

2. Equipment shall detect emitted radiation and convert detected radiation to visual signal. 
3. Infrared surveys should be performed during periods of maximum possible loading but 

not less than twenty percent (20%) of rated load of the electrical equipment being 
inspected. 

E. Test Results 

1. Interpretation of temperature gradients requires an experienced technician. Some 
general guidelines are: 

a. Temperature gradients of 3C to 7C indicate possible deficiency and warrant 
investigation. 

b. Temperature gradients of 7C to 15C indicate deficiency; repair as time permits. 
c. Temperature gradients of 16C and above indicate major deficiency; repair 

immediately. 

END OF SECTION  






