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INFORMATION FOR BIDDERS 
 
OWNER: 
 
 

Board of Governors 
Wayne State University 
 

PROJECT: 
 

Knapp Chiller Replacement  
Project No. 509-245424-3 
 

LOCATION: Wayne State University 
87 East Ferry Ave, Detroit MI 48202 
Detroit, Michigan 48202 
 

OWNER’S AGENT: 
 

Loretta McClary, Senior Buyer  
WSU – Procurement & Strategic Sourcing 
5700 Cass, Suite 4200 
Detroit, Michigan 48202 
313-577-3731 / 313-577-3747 fax 
Ac2843@wayne.edu & copy Rfpteam1@wayne.edu 
 

OWNER'S REPRESENTATIVE: 
 

Omar Alhyari , Project Manager 
Facilities Planning & Management 
Design & Construction Services 
Wayne State University 
5454 Cass Avenue 
Detroit, Michigan 48202 
 

Architect: 
 

MEP Engineering 
30903-B West 10 Mile RD 
Farmington Hills, MI 48336 
 

SPECIAL NOTE: Right to reject any and all proposals, either in whole or in part and to waive any irregularities 
therein is reserved by the Owner. 
 
BIDS ADVERTISED:  May 21, 2014  
 
BIDDING:  Bidding documents may be obtained by vendors from the University Purchasing Web Site at 
http://www.forms.purchasing.wayne.edu/Adv_bid/Adv_bid.html beginning May 21, 2014. When visiting the Web 
Site, click on the "Construction" link in green.  Copies of the RFP will not be available at the pre-proposal meeting.   
 
MANDATORY Pre-Bid Conference:   10:00 am, local time, May 29, 2014 to be held at Wayne State University – 
Knapp Building-Basement, 87 East Ferry Ave, Detroit MI 48202, Multi-Purpose Room 002, Detroit, MI, 48202.  
Late Arrivals may not be permitted to submit bids. 
 
OPTIONAL Second Walk Through:   (if needed) To be determined at the conclusion of the pre-bid conference, 
by those in attendance.    
 
DUE DATE FOR QUESTIONS:  Due Date for questions shall be June 3, 2014 at 12:00 Noon. All questions must be 
reduced to writing and emailed to the attention of Loretta McClary, Senior Buyer at Ac2843@wayne.edu, copy to 
Kimberly Tomaszewski, Senior Buyer at:  Rfpteam1@wayne.edu. 
 
Bids Due:  Sealed proposals for lump-sum General Contract will be received at the office of the Procurement & 
Strategic Sourcing located at 5700 Cass Avenue, Suite 4200, Detroit, MI 48202 on June 6, 2014, until 2:00 p.m. 
(local time).   
 
No public bid opening will be held. 
 
Bid Qualification Meeting:  Bidders must be available for bid prequalification meeting the day following the bid 
opening. The lowest qualified bidder will be contacted and requested to meet with Facilities Planning & Management 
at their office located at 5454 Cass Avenue, Detroit, MI  48202. During the prequalification, the Vendor must provide 
a Project Schedule and a Schedule of Values, including a list of Contractor’s suppliers, subcontractors and other 
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qualifications. 
 
An unsigned contract will be given to the successful Contractor at the conclusion of the Pre Award meeting, if all 
aspects of the bid are in order.  The Contractor has 5 business days to return the contract to the Project Manager for 
University counter signature.  The contractor must also submit a Performance Bond as outlined above and a 
Certificate of Insurance in the same 5 business day period.  In the event the Contractor fails to return the documents 
in this 5 day period, the University reserves the right to award the contract to the next most responsive bidder. 
 
All available information pertaining to this project will be posted to the Purchasing web site at  
http://www.forms.purchasing.wayne.edu/Adv_bid/Adv_bid.html. 
Information that is not posted to the website is not available/not known 
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INSTRUCTIONS TO BIDDERS 
 
OWNER: 
  

Board of Governors 
Wayne State University 
 

PROJECT: 
 

Knapp Chiller Replacement  
Project No. 509-245424-3 
 

LOCATION: 
 

Wayne State University 
87 East Ferry Ave, Detroit MI 48202,   
Detroit, Michigan 48202 
 

OWNER’S AGENT: Loretta McClary, Senior Buyer  
WSU – Procurement & Strategic Sourcing 
5700 Cass, Suite 4200 
Detroit, Michigan 48202 
313-577-3731 / 313-577-3747 fax 
Ac2843@wayne.edu & copy Rfpteam1@wayne.edu 
 

1.  PROPOSALS 
  

A. The Purchasing Agent will receive sealed Proposals for the work as herein set forth at the place 
and until the time as stated in the "Information for Bidders", a copy of which is bound herewith in 
theses specifications.   No public bid opening will be held. 

 
B. Proposals shall be for a lump-sum General Contract for the entire work of the Project as 

provided in the Form of Proposal. 
 
C. Proposals shall be submitted in duplicate on forms furnished with the Bidding documents.  The 

forms must be fully filled out in ink or typewritten with the signature in longhand, and the completed 
forms shall be without alterations, interlineations, or erasures.  Forms shall contain no 
recapitulations of the work to be done.  Each proposal shall be delivered in an opaque sealed 
envelope, marked "PROPOSAL" AND SHALL BEAR THE NAME OF THE PROJECT AND THE 
NAME OF THE BIDDER.  Proposals submitted by telephone or telegraph will not be accepted.  
Modifications by telephone or telegraph to previously submitted proposals will not be accepted. 

 
D. (revised 5-29-2009)  All base bids must be conforming to the detailed specifications and drawings 

provided by the University, including any Addenda issued.  Voluntary Alternates will only be 
considered if the Contractor has also submitted a conforming base bid.  Any stipulation of 
voluntary alternates or qualifications contrary to the Contract requirements made by the Bidder in 
or accompanying his proposal as a condition for the acceptance of the Contract will not be 
considered in the award of the Contract and will cause the rejection of the entire Proposal. 

 
E. The competency and responsibility of Bidders will be considered in making the award.  The 

Owner does not obligate himself to accept the lowest or any other bids.  The Owner 
reserves the right to reject any and all bids and to waive any informalities in the Proposals. 

 
 
 
 
2.  PROPOSAL GUARANTEE (revised 3-22-2012) 
 

A. A certified check or bank draft payable to the Owner, or satisfactory Bid Bond executed by the 
Bidder and Surety Company, in an amount equal to not less than five percent (5%) of the 
maximum proposal amount shall be submitted with each Proposal, which amount may be forfeited 
to the Board of Governors, Wayne State University, if the successful Bidder refuses to enter into a 
Contract within ninety (90) days from receipt of Proposals.       

                                 
B. Bond must be issued by a Surety Company with an “A rating as denoted in the AM Best Key 

Rating Guide” 
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C. The bid deposit of all bidders except the lowest three will be returned within three (3) days after the 

bids are opened.  After the formal Contract and bonds are approved, the bid deposit will be 
returned to the lowest three bidders, except when forfeited.    

                
D. Bid bonds shall be accompanied by a Power of Attorney authorizing the signer of  the bond 

to do so on behalf of the Surety Company.                    
                                                                   

E. Withdrawal of Proposals is prohibited for a period of ninety (90) days after the actual date of 
opening thereof. 

 
3.  CONTRACT SECURITY (revised 3-22-2012) 
  

A. The successful Bidder will be required to furnish a Performance Bond and Labor and Material Payment 
bond in an amount equal to 100% of the contract award amount, and include such cost in the 
Proposal, complying with the laws of the State of Michigan.  The graduated formula no longer 
applies. 

 
B. Performance Bond and Labor and Material Payment Bond shall be from a surety company 

acceptable to the Owner and made payable as follows: 
 

(1) A bond for 100% of the contract award amount to the Board of Governors of Wayne State 
University, and guaranteeing the payment of all subcontractors and all indebtedness 
incurred for labor, materials, or any cause whatsoever on account of the Contractor in 
accordance with the laws of the State of Michigan relating to such bonds. 

 
(2) A bond for 100% of the contract award amount to the Board of Governors of Wayne State 

University to guarantee and insure the completion of work according to the Contract. 
 

C. The only acceptable Performance Bond shall be the AIA A312 – 2010.    
 

D. Bond must be issued by a Surety Company with an “A rating as denoted in the AM Best Key 
Rating Guide”. 
 
 

4.    BOND CLARIFICATION 
  
 For bids below $50,000.00, 
 

A. Bid bond will not be required. 
B. Performance Bond will not be required. 

 
5. INSPECTION 
 

A. Before submitting his Proposal, each Bidder shall be held to have visited the site of the proposed 
work and to have familiarized himself as to all existing conditions affecting the execution of the 
work in accordance with the Contract Documents.  No allowance or extra consideration on behalf 
of the Contractor will subsequently be made by reason of his failure to observe the Conditions or 
on behalf of any subcontractor for the same reason. 

 
 
6. EXPLANATION TO BIDDERS AND ADDENDA 
 

A. Neither the Owner nor Representative nor Purchasing Agent will give verbal answers to any 
inquiries regarding the meaning of drawings and specifications, and any verbal statement 
regarding same by any person, previous to the award, shall be unauthoritative. 

 
B. Any explanation desired by Bidders must be requested of the Purchasing Agent in writing, and if 

explanation is necessary, a reply will be made in the form of an Addendum, a copy of which will be 
forwarded to each Bidder registered on the Bidders' List maintained by Procurement & Strategic 
Sourcing. 
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C. All addenda issued to Bidders prior to date of receipt of Proposals shall become a part of these 
Specifications, and all proposals are to include the work therein described. 

 
7. INTERPRETATION OF CONTRACT DOCUMENTS 
 

A. If any person contemplating submitting a bid for the proposed Contract is in doubt as to the true 
meaning of any part of the drawings, specifications, or other Contract Documents, he may submit 
to the Purchasing Agent, a written request for an interpretation thereof.  The person submitting the 
request will be responsible for its prompt delivery.   Any interpretation of the Contract Documents 
will be made by an addendum duly issued.  A copy of such addendum will be mailed and delivered 
to each registered Bidder.  Each proposal submitted shall list all addenda, by numbers, which have 
been received prior to the time scheduled for receipt of proposal. 

 
8. SUBSTITUTION OF MATERIALS AND EQUIPMENT* 
 

A. Whenever a material, article or piece of equipment is identified on the Drawings or in the 
Specifications by reference to manufacturers' or vendors' names, trade names, catalog numbers, 
or the like, it is so identified for the purpose of establishing a standard, and any material, article, or 
piece of equipment of other manufacturers or vendors which will perform adequately the duties 
imposed by the general design will be considered equally acceptable provided that the material, 
article, or piece of equipment so proposed is, in the opinion of the Architect, of equal substance, 
appearance and function.  It shall not be purchased or installed by the Contractor without the 
Architect's written approval. 

 
9. TAXES 
 

A. The Bidder shall include in his lump sum proposal and make payment of all Federal, State, County 
and Municipal taxes, including Michigan State Sales and Use Taxes, now in force or which may be 
enacted during the progress and completion of the work covered. 

 
10. REQUIREMENTS FOR SIGNING PROPOSALS AND CONTRACTS 
 

A. The following requirements must be observed in the signing of proposals that are submitted: 
 

(1) Proposals that are not signed by individuals making them shall have attached thereto a 
Power of Attorney, evidencing the authority to sign the Proposal in the name of the 
person for whom it is signed. 

 
(2) Proposals that are signed for partnership shall be signed by all of the partners or by an 

Attorney-in-Fact.  If signed by an Attorney-in-Fact, there must be attached to the Proposal 
a Power of Attorney evidencing authority to sign the Proposal, executed by the partners. 

 
(3) Proposals that are signed for a corporation shall have the correct corporate name thereof 

and the signature of the President or other authorized officer of the corporation, manually 
written in the line of the Form of Proposal following the words "signed by".  If such a 
proposal is signed by an official other than the President of the Corporation, a certified 
copy of resolution of the Board of Directors, evidencing the authority of such official to 
sign the bid, shall be attached to it.  Such proposal shall also bear the attesting signature 
of the Secretary of the Corporation and the impression of the corporate seal. 

 
11. QUALIFICATIONS OF BIDDERS 
 

A. The Owner may request each of the three (3) low bidders to submit information necessary to 
satisfy the Owner that the Bidder is adequately prepared to fulfill the Contract.  Such information 
may include past performance records, list of available personnel, plant and equipment, 
description of work that will be done simultaneously with the Owner's Project, financial statement, 
or any other pertinent information.  This information and such other information as may be 
requested will be used in determining whether a Bidder is qualified to perform the work required 
and is responsible and reliable.  
 

12. SPECIAL REQUIREMENTS 
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A. The attention of all Bidders is called to the General Conditions, Supplementary General 
Conditions, and Special Conditions, of which all are a part of the Specifications covering all work, 
including Subcontracts, materials, etc.  Special attention is called to those portions dealing with 
Labor Standards, including wages, fringe benefits, Equal Employment Opportunities, and 
Liquidated Damages. 

 
B. Prior to award of the project, the apparent low bidder will be required to produce a schedule of 

values which will include the proposed subcontractors for each division of work and whether the 
subcontractor is signatory or non-signatory.  A contract will not be issued to the apparent low 
bidder until this document is provided.  A contractor will have one week to produce this document.  
If the required document is not received within this time, the bidder will be disqualified.   

 
13. NOTICE OF AWARD/ACCEPTANCE OF BID PROPOSAL (revised 12-15-2009) 
 

A. The Proposal shall be deemed as having been accepted when a copy of the Contract (fully 
executed by both the vendor and the appropriate signatory authority for the University),  with 
any/all Alternates, Addenda, and Pre-Contract Bulletins, as issued by the office or agent of the 
Owner has been duly received by the Contractor.  After signing the Contracts, the Contractor shall 
then return all copies, plus any required bonds and certificates of insurance, to the office of the 
Owner's Representative, at 5454 Cass, Wayne State University, Detroit, MI 48202.  Construction 
will begin when the fully-executed contract has been returned to the Contractor. 
 

14. TIME OF STARTING AND COMPLETION 
 

A. It is understood that the work is to be carried through to substantial completion with the utmost 
speed consistent with good workmanship and to meet the established start and completion dates. 

 
B. The Contractor shall begin work under the Contract without delay, upon receipt of a fully-executed 

contract from the Owner, and shall substantially complete the project ready for unobstructed 
occupancy and use of the Owner for the purposes intended within the completion time stated in 
the Contract. 

 
C. The Contractor shall, immediately upon receipt of fully-executed contract, schedule his work and 

expedite deliveries of materials and performance of the subcontractors to maintain the necessary 
pace for start and completion on the aforementioned dates. 

 
15. BIDDING DOCUMENTS  

 
A.   Bid specifications are not available at the University, but are available beginning May 21, 2014  

through Wayne State University Procurement & Strategic Sourcing’s Website for Advertised Bids: 
http://www.forms.purchasing.wayne.edu/Adv_bid/Adv_bid.html.  The plans for this project can 
be viewed in advance and/or printed from the above website. Copies of the RFP will not be 
available at the pre-proposal meeting.   

.  
                                                                                                           

B.    DOCUMENTS ON FILE (revised 12-2007) 
                                                                         

(1) Wayne State University Procurement & Strategic Sourcing’s Website.  
All available information pertaining to this project will be posted to the Purchasing web 
site at http://www.forms.purchasing.wayne.edu/Adv_bid/Adv_bid.html. 
Information that is not posted to the website is not available/not known.                                     

 
(2) Notification of this Bid Opportunity has been sent to DUNN BLUE (for purchase of Bid 

Documents only), DODGE REPORTS, REED CONSTRUCTION, CONSTRUCTION 
NEWS and the CONSTRUCTION ASSOCIATION OF MICHIGAN (CAM). 

 
(3) Please note:  Effective December 1, 2007, bid notices will be sent only to those Vendors 

registered to receive them via our Bid Opportunities list serve.  To register, to 
http://www.forms.purchasing.wayne.edu/Adv_bid/Adv_bid.html, and click on the 
“Join our Listserve” link at the top of the page.                               
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NOTICE OF MANDATORY PRE-BID CONFERENCE 

 
 
PROJECT:   Knapp Chiller Replacement ,   
 
  
   
PROJECT NOS.:  WSU PROJECT NO. 509-245424-3 
 
It is MANDATORY that each Contractor proposing to bid on this work must attend a pre-bid conference at the following location: 
 

Wayne State University 
Knapp Building-Basement, 87 East Ferry Ave, Detroit MI 48202 , Multi-Purpose Room 002   
Detroit MI  48202 
 
10:00 am, local time, May 29, 2014  

 
The purpose of this conference is to clarify the procedures, scope of work, and to identify any omissions and/or inconsistencies 
that may impede preparation and submission of representative competitive bids. 
 
An attendance list shall be prepared and minutes of the conference shall be furnished to all those attending. 
 
Any clarifications or corrections that cannot be made at the conference will be by Addendum. 
 
For your convenience a map of the University and appropriate parking lots can be downloaded and printed from: 
http://campusmap.wayne.edu/.  Guest parking in any of the University student and guest lots is $6.50.  A detailed list of Cash & 
Coin operated lots can be viewed at http://purchasing.wayne.edu/cash_and_credit_card_lots.php.  Cash lots dispense 
change in quarters.  Due to time constraints, Vendors are encouraged to avoid parking at meters on the street (especially blue 
“handicapped” meters).   
 
All available information pertaining to this project will be posted to the Purchasing web site at  
http://www.forms.purchasing.wayne.edu/Adv_bid/Adv_bid.html. 
Information that is not posted to the website is not available/not known. 
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AGENDA 
I. Welcome and Introductions 

A.   Wayne State University Representatives 
B. Vendor Representatives 

C. Sign in Sheet- be sure to include your fax number and email address (LEGIBLY) on the sign in sheet. 

 
II. Brief Overview of Wayne State University 

A.   Purpose and Intent of RFP. 
B. Detailed review of the RFP and the requirements for a qualified response. 
C. Review of all pertinent dates and forms that are REQUIRED for a qualified response. 
 

III. Vendor Questions/Concerns/Issues 
A. Questions that can be answered directly by the appropriate person in this meeting will be answered and 

both question and answer will be recorded in the minutes of the meeting. 

B. Questions that need to be researched will be answered and a nature of clarification will be emailed to the 
appropriate ListServ.  See http://www.forms.purchasing.wayne.edu/Adv_bid/Adv_Bid_Listserve.html 
for a list of ListServ Bid Lists. 

C. Minutes will be emailed to all participants of the meeting within a reasonable amount of time. (be sure to 
include your email address/addresses on the sign in sheet) 

D. Questions and concerns that come up after this meeting are to be addressed to Loretta McClary, 
Procurement & Strategic Sourcing. Discussion with other University members is seriously discouraged 
and could lead to disqualification from further consideration.  All questions and answers will be recorded 
and emailed to all participants of the RFP. 

E. Due date for questions is June 3, 2014, 12:00 noon.  

 
IV. Proposal Due Date-   June 6, 2014,   2:00 p.m.  

 
V. Final Comments 
 
VI. Adjourn 
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VENDOR NAME   
 
 

GENERAL CONTRACT - PROPOSAL FORM (revised 1 - 2011) 
 
Please Note – Vendors must Pre-qualify themselves when responding to this bid opportunity.  Our Prequalification 
questions can be found on page 4 of this section. 
 
 
OWNER: 
  
  

Board of Governors 
Wayne State University 
 

PROJECT: 
 

Knapp Chiller Replacement   
 

PROJECT  NO.: 
 

WSU PROJECT NO. 509-245424-3 
 

PROJECT TYPE: 
 

General Construction 
Mechanical Construction 
 Work 
 

PURCHASING AGENT: 
 

Loretta McClary, Senior Buyer 
WSU – Procurement & Strategic Sourcing 
5700 Cass, Suite 4200 
Detroit, Michigan 48202 
313-577-3731/ 313-577-3747 fax 
Ac2843@wayne.edu & copy Rfpteam1@wayne.edu 
 

OWNER'S REPRESENTATIVE: 
 

Omar Alhyari , Project Manager 
Design & Construction Services 
Facilities Planning & Management 
Wayne State University 
5454 Cass Avenue 
Detroit, Michigan 48202 
 

TO: 
 

Board of Governors 
Wayne State University 
Detroit, Michigan 
 

 
BASE PROPOSAL: 
 The undersigned agrees to enter into an Agreement to complete the entire work of the 

Knapp Chiller Replacement  project (WSU Project No. 509-245424-3) in accordance 
with the Bidding Documents for the following amounts: 

 
 
   $ Dollars      
 
 
LAWN REPLACEMENT: The undersigned agrees that, in the event of existing lawn or landscaping damage, due to 

the Contractor's work, that has not been properly addressed and repaired to the 
satisfaction of the University, the University may repair/replace the lawn and/or 
landscaping, and that the expense will be at a unit cost of $10.00 per square yard for 
lawn, and landscaping at a rate of 1.5 times the cost of said repairs, the full cost of 
which shall be reimbursed by the contractor.  

 
CONTRACT CHANGE The undersigned agrees to the following pricing formula and rates  
ORDERS: (revised 4-01-2011) for changes in the contract work: 
 

1. For subcontract work, Contractor's markup for handling, overhead, profit and 
bonding on subcontractors sell price, shall not exceed 5%. 
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1.1. For subcontract work that is provided on a time and material 
basis, the subcontractor shall be permitted a single markup for 
handling, overhead, profit and bonding of 5%.  When a markup is 
identified in the subcontractor’s hourly labor rate, additional 
markup on labor is not permitted. 
 

 1.1.1     For changes that are based upon a lump sum value, 
subcontractor shall provide all labor and material back-ups to 
ensure that duplicative charges are avoided and authorized mark-
ups for OH&P can be confirmed 

 .    
2. For work by his own organization, Contractor's markup for job* and general 

overhead, profit and bonding shall not exceed 5% of the net labor** and material 
costs. 

    
 Within 14 days of the project’s contract execution Contractor shall provide to the 

Owner; Subcontractor’s hourly labor rate breakdown details.   This requirement 
shall extend to the lowest level of subcontractor participation.   

   
 *  Job and general overhead includes supervision and executive expenses; use charges 

on small tools, scaffolding, blocking, shores, appliances, etc., and other miscellaneous 
job expenses. 

 
 **  Net labor cost is the sum of the base wages, fringe benefits established by governing 

trade organizations, applicable payroll taxes, and increased expense for contractor's 
liability insurance (Workman's Compensation, P.L. and P.D.). 

 
TIME OF COMPLETION: (revised 4-01-2011)  
 The Contract is expected to be fully executed on or about 25 calendar days after 

successful bidder qualification and recommendation of award.  The undersigned agrees 
to start construction immediately after receipt of a fully executed contract, and to 
complete the work as follows: 

 
 Substantial Completion will be completed no later than 07/30/2014. 
 
LIQUIDATED DAMAGES: It is understood and agreed that, if project is not completed within the time specified in the 

contract plus any extension of time allowed pursuant thereto, the actual damages 
sustained by the Owner because of any such delay, will be uncertain and difficult to 
ascertain, and it is agreed that the reasonable foreseeable value of the use of said project 
by Owner would be the sum of $150.00, One Hundred Fifty Dollars per day, and 
therefore the contractor shall pay as liquidated damages to the Owner the sum of 
$150.00, One Hundred Fifty Dollars per day for each day's delay in substantially 
completing said project beyond the time specified in the Contract and any extensions of 
time allowed thereunder. 

 
TAXES: The undersigned acknowledges that prices stated above include all applicable taxes of 

whatever character or description.  Michigan State Sales Tax is applicable to the work.  
Bidder understands that the Owner reserves the right to reject any or all bids and to waive 
informalities or irregularities therein. 

 
ADDENDA: The undersigned affirms that the cost of all work covered by the following Addenda are 

included in the lump sum price of this proposal. 
 

Addendum No.      Date         Addendum No.     Date    
     
Addendum No.      Date        Addendum No.     Date    
 
Addendum No.      Date        Addendum No.     Date    
 
Addendum No.      Date        Addendum No.     Date    
 
Addendum No.      Date        Addendum No.     Date    
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CONTRACTOR'S PREQUALIFICATION STATEMENT & QUESTIONNAIRE: 
 

Our Minimum Requirements for Construction Bids are: 
 
WSU considers this project:    General Construction 
Mechanical Construction 
 Work. 
 
Criteria Small Project 

bid less than $50,000 
Medium Project 
bid between $50,001 
and $250,000 

Large Project 
bid between $250,001 
and $2 million 

Very Large Project 
bid greater than $2 
million 

EMR Rating 
(Experience 
Modification Rating) 

1.0 or Less 1.0 or Less 1.0 or Less 1.0 or Less 

Bondable Vendor N.A. Required Required Required 
Length of Time in 
Construction Business 

2 Years 3 Years 5 Years 5 Years 

Demonstrated 
Experience in Projects 
Similar in Scope and 
Price in the last 3 
years 

1 or more 1 or more 2 or more 3 or more 

Unsuccessful Projects 
on Campus in last 3 
years 

None Allowed  None Allowed None Allowed None Allowed 

Failure to comply with 
Prevailing Wage 
and/or Project Labor 
requirements 

None Allowed None Allowed None Allowed None Allowed 

Withdrawn University 
Bid (with or without 
Bond forfeiture) within 
the last 3 years  ** 

2 or less 2 or less 1 or less 1 or less 

Company currently not 
in Chapter 11 of the 
US Bankruptcy Code 

1 Year 2 Years 3 Years 3 Years 

 
**   Withdrawal of a bid is subject to the University suspension policy, for a period up to one year. 
 
Contractors must complete the following information to determine their eligibility to participate in this bid.  This 
information is required with your Bid to the University 
 
Failure to complete this form in its entirety will result in your bid being disqualified. 
 
Check one of the following on the makeup of your company: 
 
   Corporation 
 

   Individual 
 

   Partnership    Joint Venture 
 

   Other  (Explain) 
 
            
 
            

 
 
 

1. How many years has your organization been in business as a contractor?       
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2. How many years has your organization been in business under its present business name?      

 
3. List states in which your organization is legally qualified to do business.       

 
              

  
4. Provide the Name and Address of your Liability Insurance Carrier.        

 
              

  
5. What is your current EMR Rating?       

The minimum requirement is an EMR Rating of 1.0 or less for all projects.  Bidders with a rating higher than 1.0 
understand that their bid may be disqualified, at the sole discretion of the University. 

 
6. What percentage of work performed on projects are by company employees; excluding any hired subcontracting and 

outsourced relationships, for the bid submitted? _______ %     
 
7. What percentage of work performed on your companies behalf are by subcontracted business relationships; 

disallowing 1099 contracting work forces, for the bid submitted? _______ %     
 
8. Have you ever failed to complete any work awarded to you? If so, attach a separate sheet of explanation.  Include 

the name of the Project, the customer, the dates of the work, and the amount of the contract? 
 

                  
9. Have you withdrawn a bid after a University bid opening and/or refused to enter into a contract with the 

University upon notification of award within the last 3 years?  If so, state the Project Name and Number, and 
the date of bid submission below. 

 
                  
10. Has any officer or partner of your organization ever been an officer or partner of another organization that 

failed to complete a construction contract? If so, attach a separate sheet of explanation. 
 

                  
 

11. List the construction experience of the principals and superintendents of your company. 
 
Name: __________________________________ Title: _____________________________________ 
 
_________________________________________________________________________________ 

 
                  
 
Name: __________________________________ Title: _____________________________________ 
 
_________________________________________________________________________________ 

 
                  
 
Name: __________________________________ Title: _____________________________________ 
 
_________________________________________________________________________________ 

 
                  

 
 

12. List the construction Projects, and approximate dates, when you performed work similar in Scope to this project. 
 

 
Project: ___________________________________   Owner: __________________________________ 
 
Contract Amount: ___________________________   Date Completed: _________________________ 
 



WAYNE STATE UNIVERSITY    Knapp Chiller Replacement  
  WSU Project No. 509-245424-3 
   
 

 
FORM OF PROPOSAL FOR THE GENERAL CONTRACT        00300 - 5 
 

Project: ___________________________________   Owner: __________________________________ 
 
Contract Amount: ___________________________    Date Completed: _________________________ 
 
Project: ___________________________________    Owner: __________________________________ 
 
Contract Amount:___________________________    Date Completed: _________________________ 

 
 

13. List the construction Projects, and approximate dates, when you performed work similar in Dollar Amount to this 
project. 

 
Project:___________________________________ Owner:__________________________________ 
 
Contract Amount: __________________________   Date Completed: _________________________ 
 
Project: __________________________________   Owner: __________________________________ 
  
Contract Amount: __________________________   Date Completed: _________________________ 
 
Project: ___________________________________ Owner: __________________________________ 
 
Contract Amount: ___________________________   Date Completed: _________________________ 

 
14. Is your Company “bondable”?     Yes     No   

 
15. What is your present bonding capacity?   $        

 
16. Who is your bonding agent? 

 
NAME:          
 
ADDRESS:           

 
PHONE:    (  )      
 
CONTACT:          

 
17. Does your company agree to provide financial reports to the University upon request?  Failure to agree may result in 

disqualification of your bid. Yes     No  
 

18. Does your company agree that all of the Terms and Conditions of this RFP and Vendor’s Response Proposal 
become part of any ensuing agreement? Yes     No  

 
19. Does your company agree to execute a contract containing the clauses shown in Section 00500  “Agreement 

Between Contractor and Owner for Construction”?  Yes     No    
 

If “No”, clearly note any exceptions to any information contained in the contract documents and include with your 
proposal. 

 
20. Did your company quote based upon Prevailing Wage Rates?  Yes     No    

 
Note:  Contractors submitting proposals for this project may, at the discretion of the University, be required to submit 
references including contact information to be used to assist in the post bid evaluation process for the subject project 
 
ACKNOWLEDGEMENT OF The undersigned has read and understands the minimum qualifications  
MINIMUM QUALIFICATIONS:  for University construction projects, and has completed the Prequalification 

section completely and accurately.  The undersigned understands that a 
contractor, who fails to meet the minimum qualifications in the category 
identified for this project, will be disqualified from consideration for the 
project.  

 
 



WAYNE STATE UNIVERSITY    Knapp Chiller Replacement  
  WSU Project No. 509-245424-3 
   
 

 
FORM OF PROPOSAL FOR THE GENERAL CONTRACT        00300 - 6 
 

ACCEPTANCE OF PROPOSAL: The undersigned agrees to execute a Contract, being the Wayne State 
University standard form titled "Agreement Between Contractor and Owner for 
Construction" (see section 00500 of the bid documents), provided that we are 
notified of the acceptance of our Proposal within sixty (60) days of the date set 
for the opening thereof. 

 
The undersigned below understands that the bid will be disqualified if the Prequalification information 
above is not completed in its entirety.   
 
NAME OF COMPANY:   
 
OFFICE ADDRESS:   
 
PHONE NUMBER:   DATE  
 
FAX NUMBER:   
 
SIGNED BY:   
  Signature 
 
    
  (Please print or type name here) 
  
TITLE   
 
EMAIL ADDRESS:    @     
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PREVAILING WAGE RATE SCHEDULE  (revised 4-05-2010) 
 

A. See also Page 00100-4 Section 12.B 
 
B. Wayne State University requires all project contractors, including subcontractors, who provide labor on University 

projects to compensate at a rate no less than prevailing wage rates. 
 

C. The rates of wages and fringe benefits to be paid to each class of laborers and mechanics by each VENDOR and 
subcontractor(s) (if any) shall be not less than the wage and fringe benefit rates prevailing in Wayne County, Michigan, 
as determined by the United States Secretary of Labor.  Individually contracted labor commonly referred to as “1099 
Workers” and subcontractors using 1099 workers are not acceptable for work related to this project. 

 

D. To maintain compliance with State of Michigan Ordinances, Certified Payroll must be provided for each of the 
contractor’s or subcontractor’s payroll periods for work performed on this project.  Certified Payroll should accompany 
all Pay Applications.  Failure to provide certified payroll will constitute breach of contract, and pay applications will be 
returned unpaid, and remain so until satisfactory supporting documents are provided. 

 
A Prevailing Wage Rate Schedule has been issued from the State of Michigan that is enclosed in this section 
 
Additional information can be found on the University Procurement & Strategic Sourcing’s web site at the following 
URL address: 

 
 

http://purchasing.wayne.edu/vendors/wage-rates.php 
 

If you have any questions, or require rates for additional classifications, please contact: 
 

Michigan Department of Consumer & Industry Services,  
Bureau of Safety and Regulation, Wage and Hour Division,  
7150 Harris Drive,  
P.O. Box 30476, 
Lansing, Michigan 48909-7976  

 
http://www.michigan.gov/dleg/0,1607,7-154-27673_27706---,00.html 

 
F.      Wayne State University's Prevailing Wage Requirements:  

 
When compensation will be paid under prevailing wage requirements, the University shall require the following: 
 

A. The contractor shall obtain and keep posted on the work site, in a conspicuous place, a copy of all current 
prevailing wage and fringe benefit rates. 

 
B. The contractor shall obtain and keep an accurate record showing the name and occupation of and the 

actual wages and benefits paid to each laborer and mechanic employed in connection with this contract.   
 

C. The contractor shall submit a completed certified payroll document [U.S. Department of Labor Form WH 
347] verifying and confirming the prevailing wage and benefits rates for all employees and subcontractors 
for each payroll period for work performed on this project.  The contractor shall include copies of pay stubs 
for all employee or contract labor payments related to Wayne State University work.  The certified payroll 
form can be downloaded from the Department of Labor website at 
http://www.dol.gov/whd/forms/wh347.pdf.   

 
D. A properly executed sworn statement is required from all tiers of contractors, sub-contractors and suppliers 

which provide services or product of $1,000.00 or greater.  Sworn statements must accompany applications 
for payment. All listed parties on a sworn statement and as a subcontractor must submit Partial or Full 
Conditional Waivers for the amounts invoiced on the payment application. A copy of the acceptable WSU 
Sworn Statement and Waiver will be provided to the awarded contractor. 
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E. Apprentices for a skilled trade must provide proof of participation in a Certified Apprenticeship Program and 
the level of hours completed in the program.   
 

F. Daily project sign-in sheets and field reports for the project must be turned in weekly.  
 

Note:  Contractor invoices WILL NOT be processed until all listed certified payroll documents are 
received. 

 
G. If the VENDOR or subcontractor fails to pay the prevailing rates of wages and fringe benefits and does not cure such 

failure within 10 days after notice to do so by the UNIVERSITY, the UNIVERSITY shall have the right, at its option, to 
do any or all of the following: 

 
1. Withhold all or any portion of payments due the VENDOR as may be considered necessary by the 

UNIVERSITY to pay laborers and mechanics the difference between the rates of wages and fringe 
benefits required by this contract and the actual wages and fringe benefits paid; 

 
2. Terminate this contract and proceed to complete the contract by separate agreement with another 

vendor or otherwise, in which case the VENDOR and its sureties shall be liable to the UNIVERSITY for 
any excess costs incurred by the UNIVERSITY. 

 
3. Propose to the Director of Purchasing that the Vendor be considered for Debarment in accordance with 

the University’s Debarment Policy, found on our website at  
http://purchasing.wayne.edu/docs/appm28.pdf 

 
 Terms identical or substantially similar to this section of this RFP shall be included in any contract or 

subcontract pertaining to this project. 
 
H. The current applicable prevailing wage rates as identified by the State of Michigan Department of Consumer & Industry 

Services, Bureau of Safety and Regulation, Wage and Hour Division are attached.  Refer to item C above if additional 
information is required. 

 
I. Prior to award of the project, the apparent low bidder will be required to produce a schedule of values which will include 

the proposed subcontractors for each division of work and whether the subcontractor is signatory or non-signatory.  A 
letter of intent or contract will not be issued to the apparent low bidder until this document is provided.  The apparent 
low bidder will have one week to produce this document.  If the required document is not received within this time, the 
bidder will be disqualified, and the next low bidder will be required to provide this schedule of values. 

 
 

 
SEE ATTACHED STATE PREVAILING WAGE INFORMATION
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State of Michigan 
 WHPWRequest@michigan.gov 
  Official Request #: 846 
 Requestor: Wayne State University 
 Project Description: Knapp - Chiller Replacement 
 Project Number: 509-245424-3 

 Wayne County 
 Official 2014 Prevailing Wage Rates for State Funded Projects 
 Issue Date: 5/15/2014 
 Contract must be awarded by: 8/13/2014 
  Page 1 of 29 
 Classification Last  Straight Time and  a Double  Overtime  
 Name Description Updated Hourly  Half Time Provision 
 =================================================================================================== 
 Asbestos & Lead Abatement Laborer 
 Asbestos & Lead Abatement Laborer MLDC $39.75 $53.04 $66.32 H H H X X X X D Y 
 4 ten hour days @ straight time allowed Monday-Saturday,  8/14/2013 
 must be consecutive calendar days 

 Asbestos & Lead Abatement, Hazardous Material Handler 
 Asbestos and Lead Abatement, Hazardous Material Handler AS207 $39.75 $53.08 $66.40 H H H X X X X D Y 
  9/16/2013 
  
 4 ten hour days @ straight time allowed Monday-Saturday,  

 Boilermaker 
 Boilermaker BO169 $54.70 $81.08 $107.45 H H H H H H H D Y 
 8/14/2009 
 Apprentice Rates: 
 1st 6 months $40.31 $59.49 $78.67 
 2nd 6 months $41.45 $61.21 $80.95 
 3rd 6 months $42.57 $62.88 $83.19 
 4th 6 months $43.69 $64.57 $85.43 
 5th 6 months $44.81 $66.24 $87.67 
 6th 6 months $49.53 $73.40 $97.26 
 7th 6 months $49.32 $73.01 $96.69 
 8th 6 months $51.58 $76.40 $101.21 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
  Page 1 of 29 
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 Official 2014 Prevailing Wage Rates for State Funded Projects 
 Issue Date: 5/15/2014 
 Contract must be awarded by: 8/13/2014 
  Page 2 of 29 
 Classification Last  Straight Time and  a Double  Overtime  
 Name Description Updated Hourly  Half Time Provision 
 =================================================================================================== 
 Bricklayer 
 Bricklayer, stone mason, pointer, cleaner, caulker BR1 $51.93 $77.90 $103.86 H H D H D D D D N 
  9/3/2013 
 Between October 1 and April 30, if lost time occurs due to 
  inclement weather, Saturday may be worked as a make- 
 up day @ straight time until forty hours are worked. 

 Apprentice Rates: 
 First 6 months $31.54 $47.32 $63.08 
 2nd 6 months $33.39 $50.10 $66.78 
 3rd 6 months $35.24 $52.87 $70.48 
 4th 6 months $37.09 $55.64 $74.18 
 5th 6 months $38.94 $58.42 $77.88 
 6th 6 months $40.79 $61.20 $81.58 
 7th 6 months $42.64 $63.97 $85.28 
 8th 6 months $44.49 $66.74 $88.98 

 Carpenter 
 Diver CA 687 D $63.30 $91.30 $119.29 X X H X X H H D Y 
 Four 10s allowed M-Sat; double time due when over 12  10/9/2013 
 hours worked per day 

 Carpet and Resilient Floor Layer, (does not include  CA1045 $48.14 $68.71 $89.27 X X H X X X X D Y 
 installation of prefabricated formica & parquet flooring  11/6/2013 
 which is to be paid carpenter rate) 

 Apprentice Rates: 
 1st  6 months $23.56 $31.84 $40.11 
 2nd 6 months $27.57 $37.85 $48.13 
 3rd 6 months $29.64 $40.96 $52.27 
 4th 6 months $31.69 $44.03 $56.37 
 5th 6 months $33.75 $47.12 $60.49 
 6th 6 months $35.80 $50.20 $64.59 
 7th 6 months $37.86 $53.28 $68.71 
 8th 6 months $39.91 $56.36 $72.81 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
  Page 2 of 29 
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 Official 2014 Prevailing Wage Rates for State Funded Projects 
 Issue Date: 5/15/2014 
 Contract must be awarded by: 8/13/2014 
  Page 3 of 29 
 Classification Last  Straight Time and  a Double  Overtime  
 Name Description Updated Hourly  Half Time Provision 
 =================================================================================================== 
 Carpenter-four 10s allowed Mon-Sat; double time due when CA687Z1 $53.89 $77.19 $100.49 X X H X X H H D Y 
  over 12 hours worked per day 10/1/2013 

 Apprentice Rates: 
 1st year $32.92 $45.74 $58.55 
 3rd 6 months $35.26 $49.25 $63.23 
 4th 6 months $37.58 $52.73 $67.87 
 5th 6 months $39.92 $56.23 $72.55 
 6th 6 months $42.24 $59.72 $77.19 
 7th 6 months $44.57 $63.22 $81.85 
 8th 6 months $46.91 $66.72 $86.53 

 Piledriver CA687Z1P $53.89 $77.19 $100.49 X X H X X H H D Y 
 Four 10s allowed Monday-Saturday; double time due when  10/1/2013 
 over 12 hours worked per day 

 Apprentice Rates: 
 1st 6 months $32.92 $45.74 $58.55 
 2nd 6 months $37.58 $52.73 $67.87 
 3rd 6 months $42.24 $59.72 $77.19 
 4th 6 months $46.91 $66.72 $86.53 

 Cement Mason 
 Cement Mason br1cm $49.30 $70.06 $90.81 X X H H H H H D N 
 9/3/2013 
 Apprentice Rates: 
 1st 6 months $28.71 $38.90 $49.09 
 2nd 6 months $30.74 $41.93 $53.12 
 3rd 6 months $34.79 $47.99 $61.19 
 4th 6 months $38.85 $54.05 $69.23 
 5th 6 months $40.88 $57.07 $73.25 
 6th 6 months $44.93 $63.11 $81.30 

 Cement Mason CE514 $46.30 $64.89 $83.48 H H D H H H H D N 
 11/10/2011 
 Apprentice Rates: 
 1st 6 months $26.77 $36.07 $45.36 
 2nd 6 months $28.68 $38.91 $49.13 
 3rd 6 months $32.50 $44.59 $56.66 
 4th 6 months $36.32 $50.26 $64.19 
 5th 6 months $38.24 $53.11 $67.98 
 6th 6 months $42.06 $58.79 $75.51 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
  Page 3 of 29 
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 Official 2014 Prevailing Wage Rates for State Funded Projects 
 Issue Date: 5/15/2014 
 Contract must be awarded by: 8/13/2014 
  Page 4 of 29 
 Classification Last  Straight Time and  a Double  Overtime  
 Name Description Updated Hourly  Half Time Provision 
 =================================================================================================== 
 Drywall 
 Drywall Taper PT-22-D $43.16 $56.14 $69.11 H H D H D D D D Y 
 Four 10s allowed Monday-Thursday 7/3/2012 

 Apprentice Rates: 
 First 3 months $30.19 $36.68 $43.17 
 Second 3 months $32.78 $40.57 $48.35 
 Second 6 months $35.37 $44.45 $53.53 
 Third 6 months $37.97 $48.35 $58.73 
 4th 6 months $39.27 $50.30 $61.33 

 Electrician 
 Road Way Electrical Work EC-17 $50.53 $73.30 $96.06 H H H H H H H D Y 
 Double time due after 16 hours on any calendar day and all 8/6/2013 
  hours Sunday. 

 Apprentice Rates: 
 1st 6 months $32.32 $45.98 $59.64 
 2nd 6 months $34.59 $49.39 $64.18 
 3rd 6 months $36.88 $52.82 $68.76 
 4th 6 months $39.15 $56.23 $73.30 
 5th 6 months $41.43 $59.65 $77.86 
 6th 6 months $45.97 $66.46 $86.94 

 Inside Wireman EC-58-IW $57.73 $75.80 $93.86 H H H H H H H D N 
 6/26/2013 
 Apprentice Rates: 
 0-1000 hours $36.05 $43.27 $50.50 
 1000-2000 hours $37.86 $45.99 $54.12 
 2000-3500 hours $39.67 $48.71 $57.74 
 3500-5000 hours $41.47 $51.41 $61.34 
 5000-6500 hours $45.08 $56.82 $68.56 
 6500-8000 hours $48.70 $62.25 $75.80 

 Sound and Communication Installer/Technician EC-58-SC $36.12 $48.25 $60.37 H H H H H H H D Y 
 4 consecutive 10s allowed M-TH 9/16/2013 

 Apprentice Rates: 
 Period 1 $23.99 $30.06 $36.11 
 Period 2 $25.21 $31.88 $38.55 
 Period 3 $26.41 $33.68 $40.95 
 Period 4 $27.63 $35.51 $43.39 
 Period 5 $28.84 $37.33 $45.81 
 Period 6 $30.06 $39.16 $48.25 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
  Page 4 of 29 
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 Official 2014 Prevailing Wage Rates for State Funded Projects 
 Issue Date: 5/15/2014 
 Contract must be awarded by: 8/13/2014 
  Page 5 of 29 
 Classification Last  Straight Time and  a Double  Overtime  
 Name Description Updated Hourly  Half Time Provision 
 =================================================================================================== 

 Elevator Constructor 
 Elevator Constructor EL 36 $56.46   $94.99 D D D D D D D D Y 
 Elevator Constructor 8/7/2007 

 Apprentice Rates: 
 1st Year Apprentice $37.74   $58.93 
 2nd Year Apprentice $41.90   $66.94 
 3rd Year Apprentice $43.98   $70.95 
 4th Year Apprentice $48.14   $78.96 

 Glazier 
 Glazier GL-357 $46.21 $64.51 $82.80 H H H H H H H D Y 
 If a four 10 hour day workweek is scheduled, four 10s  7/3/2012 
 must be consecutive, M-F. 

 Apprentice Rates: 
 1st 6 months $31.63 $42.64 $53.64 
 2nd 6 months $33.09 $44.83 $56.56 
 3rd 6 months $36.00 $49.19 $62.38 
 4th 6 months $37.46 $51.39 $65.30 
 5th 6 months $38.92 $53.57 $68.22 
 6th 6 months $40.38 $55.77 $71.14 
 7th 6 months $41.84 $57.95 $74.06 
 8th 6 months $44.75 $62.32 $79.88 

 Heat and Frost Insulator 
 Spray Insulation AS25S $20.14 $29.14   H H H H H H H H N 
 3/5/2007 

 Heat and Frost Insulator and Asbestos Worker 
 Heat and Frost Insulators and Asbestos Workers AS25 $60.25 $76.00 $91.74 H H H H H H H D Y 
 Four 10s must be worked for a minimum of 2 weeks  1/29/2014 
 consecutively, Monday thru Thursday.  All hours worked in  
 excess of 10 will be paid at double time.  All hours worked 
  on the fifth day, Monday thru Friday will paid at time and  
 one-half. 

 Apprentice Rates: 
 1st Year $46.08 $54.74 $63.40 
 2nd Year $49.23 $59.46 $69.70 
 3rd Year $50.80 $61.82 $72.84 
 4th Year $53.95 $66.54 $79.14 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
  Page 5 of 29 
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 Official 2014 Prevailing Wage Rates for State Funded Projects 
 Issue Date: 5/15/2014 
 Contract must be awarded by: 8/13/2014 
  Page 6 of 29 
 Classification Last  Straight Time and  a Double  Overtime  
 Name Description Updated Hourly  Half Time Provision 
 =================================================================================================== 
 Ironworker 
 Fence, Sound Barrier & Guardrail erection/installation and  IR-25-F1 $33.15 $45.15 $57.15 X X H X X X H D Y 
 Exterior Signage work 4/2/2013 
 Four ten hour work days may be worked during Monday- 
 Saturday. 

 Apprentice Rates: 
 60% Level $22.75 $29.95 $37.15 
 65% Level $24.05 $31.85 $39.65 
 70% Level $25.36 $33.76 $42.16 
 75% Level $26.65 $35.65 $44.65 
 80% Level $27.95 $37.55 $47.15 
 85% Level $29.25 $39.45 $49.65 

 Siding, Glazing, Curtain Wall IR-25-GZ2 $44.11 $55.52 $66.93 X X H H H H D D Y 
 4 tens may be worked Monday thru Thursday @ straight  4/11/2013 
 time. 

 Apprentice Rates: 
 Level 1 $27.18 $33.53 $39.88 
 Level 2 $29.29 $36.27 $43.25 
 Level 3 $31.41 $39.03 $46.64 
 Level 4 $33.53 $41.78 $50.02 
 Level 5 $35.64 $44.53 $53.40 
 Level 6 $37.76 $47.28 $56.78 

 Pre-engineered Metal Work IR-25-PE-Z1 $44.59 $54.71 $64.83 X X H X X X X D Y 
 6/3/2013 
 Apprentice Rates: 
 1st Year $25.46 $30.77 $36.08 
 3rd 6 month period $27.58 $33.64 $39.70 
 4th 6 month period $29.71 $36.53 $43.35 
 5th 6 month period $31.83 $39.40 $46.97 
 6th 6 month period $33.96 $42.29 $50.61 

 Reinforced Iron Work IR-25-RF $54.61 $81.78 $108.95 H H D H D D D D N 
 6/25/2013 
 Apprentice Rates: 
 Level 1 $34.66 $51.56 $68.45 
 Level 2 $37.11 $55.23 $73.35 
 Level 3 $39.54 $58.70 $77.84 
 Level 4 $42.16 $62.80 $83.45 
 Level 5 $44.76 $66.71 $88.65 
 Level 6 $47.38 $70.64 $93.89 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
  Page 6 of 29 
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 Official 2014 Prevailing Wage Rates for State Funded Projects 
 Issue Date: 5/15/2014 
 Contract must be awarded by: 8/13/2014 
  Page 7 of 29 
 Classification Last  Straight Time and  a Double  Overtime  
 Name Description Updated Hourly  Half Time Provision 
 =================================================================================================== 
 Rigging Work IR-25-RIG $60.28 $90.26 $120.24 H H H H H H H D N 
 6/25/2013 
 Apprentice Rates: 
 Level 1& 2 $34.93 $52.39 $69.86 
 Level 3 $37.80 $56.71 $75.60 
 Level 4 $40.66 $60.99 $81.32 
 Level 5 $43.53 $65.29 $87.06 
 Level 6 $46.41 $69.62 $92.82 

 Decking IR-25-SD $52.24 $78.08 $103.92 X X H H H H D D Y 
 4 tens may be worked Monday thru Thursday @ straight  6/25/2013 
 time.  If bad weather, Friday may be a make up day.  If  
 holiday celebrated on a Monday, 4 10s may be worked  
 Tuesday thru Friday.  Work in excess of 12 hours per day  
 must be paid @ double time. 

 Structural, ornamental, conveyor, welder and pre-cast IR-25-STR $60.41 $90.34 $120.26 H H H H H H D D Y 
 4 tens may be worked Monday thru Thursday @ straight  6/25/2013 
 time.  If bad weather, Friday may be a make up day.  If  
 holiday celebrated on a Monday, 4 10s may be worked  
 Tuesday thru Friday.  Work in excess of 12 hours per day  
 must be paid @ double time. 

 Apprentice Rates: 
 Levels 1 & 2 $35.06 $52.64 $69.98 
 Level 3 $37.89 $56.52 $75.14 
 Level 4 $40.71 $60.74 $80.78 
 Level 5 $43.54 $65.37 $86.94 
 Level 6 $46.37 $69.24 $92.10 
 Level 7 $49.19 $73.47 $97.74 
 Level 8 $52.02 $77.71 $103.40 

 Industrial Door erection & construction IR-25-STR-D $40.97 $61.13 $81.29 H H H H H H D D Y 
 6/27/2013 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
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 Laborer 
 Construction Laborer, Demolition Laborer, Mason  L33401-A-CC $43.54 $61.94 $80.33 H H H H H H H D Y 
 Tender,Carpenter Tender, Drywall Handler, Concrete  7/15/2013 
 Laborer, Cement Finisher Tender, Concrete Chute,  and  
 Concrete Bucket Handler 
  
 If conditions beyond the employer/employee's control  
 prevent one or more hours of working during Mon-Fri, the  
 employer may choose to work up to 10 hour straight time  
 weekdays.  Work may be scheduled up to 10 hours per  
 Mon-Fri for the purpose of reaching 40 hours @ straight  
 time.  Make up days may also include 8 hours of work on  
 Saturdays @ straight time. 

 Apprentice Rates: 
 0-1,000 work hours $37.60 $53.03 $68.45 
 1,001 - 2,000 work hours $38.79 $54.81 $70.83 
 2,001 - 3,000 work hours $39.98 $56.60 $73.21 
 3,001 - 4,000 work hours $42.35 $60.15 $77.95 

 Signal Man (on sewer & caisson work), Air, Electric or  L33401-B-SB $43.80 $62.33 $80.85 H H H H H H H D Y 
 Gasoline Tool Operator, Concrete Vibrator Operator,  7/16/2013 
 Acetylene Torch & Air Hammer Operator; Scaffold Builder, 
  Caisson Worker 
  
 If conditions beyond the employer/employee's control  
 prevent one or more hours of working during Mon-Fri, the  
 employer may choose to work up to 10 hour straight time  
 weekdays.  Work may be scheduled up to 10 hours per  
 Mon-Fri for the purpose of reaching 40 hours @ straight  
 time.  Make up days may also include 8 hours of work on  
 Saturdays @ straight time. 

 Furnace Battery Heater Tender, Burning Bar & Oxy- L33401-D-HH $44.04 $62.69 $81.33 H H H H H H H D Y 
 Acetylene Gun 7/16/2013 
  
 If conditions beyond the employer/employee's control  
 prevent one or more hours of working during Mon-Fri, the  
 employer may choose to work up to 10 hour straight time  
 weekdays.  Work may be scheduled up to 10 hours per  
 Mon-Fri for the purpose of reaching 40 hours @ straight  
 time.  Make up days may also include 8 hours of work on  
 Saturdays @ straight time. 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
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 Expediter Man, Top Man and/or Bottom Man (Blast Furnace L33401-E-EX $44.79 $63.81 $82.83 H H H H H H H D Y 
  Work or Battery Work) 7/16/2013 
  
 If conditions beyond the employer/employee's control  
 prevent one or more hours of working during Mon-Fri, the  
 employer may choose to work up to 10 hour straight time  
 weekdays.  Work may be scheduled up to 10 hours per  
 Mon-Fri for the purpose of reaching 40 hours @ straight  
 time.  Make up days may also include 8 hours of work on  
 Saturdays @ straight time. 

 Cleaner/Sweeper Laborer; Furniture Laborer L33401-F-CL $38.09 $53.76 $69.43 H H H H H H H D Y 
  7/16/2013 
 If conditions beyond the employer/employee's control  
 prevent one or more hours of working during Mon-Fri, the  
 employer may choose to work up to 10 hour straight time  
 weekdays.  Work may be scheduled up to 10 hours per  
 Mon-Fri for the purpose of reaching 40 hours @ straight  
 time.  Make up days may also include 8 hours of work on  
 Saturdays @ straight time. 

 Lansing Burner, Blaster & Powder Man; Air, Electric or  L334C $44.29 $63.06 $81.83 X X H X H H H D Y 
 Gasoline Tool Operator (Blast Furance Work or Battery  7/16/2013 
 Work) 

 Plasterer Tender,  Plastering Machine Operator LPT-1 $43.54 $61.94 $80.33 X X H H H H H D Y 
  10/25/2013 
 If conditions beyond the employer/employee's control  
 prevent one or more hours of working during Mon-Fri, the  
 employer may choose to work up to 10 hour straight time  
 weekdays.  Work may be scheduled up to 10 hours per  
 Mon-Fri for the purpose of reaching 40 hours @ straight  
 time.  Make up days may also include 8 hours of work on  
 Saturdays @ straight time. 

 Apprentice Rates: 
 0 - 1,000 hours $37.60 $53.03 $68.45 
 1,001 - 2,000 hours $38.79 $54.81 $70.83 
 2,001 - 3,000 hours $39.98 $56.60 $73.21 
 3,001 - 4,000 hours $42.35 $60.15 $77.95 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
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 Laborer - Hazardous 
 Class A performing work in conjunction with site  LHAZ-Z1-A $43.54 $61.94 $80.33 H H H H H H H D Y 
 preparation and other preliminary work prior to actual  11/1/2013 
 removal, handling, or containment of hazardous waste  
 substances not requiring use of personal protective  
 equipment required by state or federal regulations; or a  
 laborer performing work in conjunction with the removal,  
 handling, or containment of hazardous waste substances  
 when use of personal protective equipment level "D" is  
 required. 

 Apprentice Rates: 
 0-1,000 work hours $37.60 $53.03 $68.45 
 1,001-2,000 work hours $38.79 $54.81 $70.83 
 2,001-3,000 work hours $39.98 $56.60 $73.21 
 3,001-4,000 work hours $42.35 $60.15 $77.95 

 Class B performing work in conjunction with the removal,  LHAZ-Z1-B $44.54 $63.44 $82.33 H H H H H H H D Y 
 handling, or containment of hazardous waste substances  11/4/2013 
 when the use of personal protective equipment levels "A",  
 "B" or "C" is required. 

 Apprentice Rates: 
 0-1,000 work hours $38.36 $54.17 $69.97 
 1,001-2,000 work hours $39.59 $56.01 $72.43 
 2,001-3,000 work hours $40.83 $57.87 $74.91 
 3,001-4,000 work hours $43.30 $61.58 $79.85 

 Laborer Underground - Tunnel, Shaft & Caisson 
 Class I - Tunnel, shaft and caisson laborer, dump man,  LAUCT-Z1-1 $37.87 $48.66 $59.44 X X X X X X X D Y 
 shanty man, hog house tender, testing man (on gas), and  9/6/2013 
 watchman. 

 Apprentice Rates: 
 0-1,000 work hours $33.05 $41.43 $49.80 
 1,001-2,000 work hours $34.02 $42.88 $51.74 
 2,001-3,000 work hours $34.98 $44.32 $53.66 
 3,001-4,000 work hours $36.91 $47.21 $57.52 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
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 Class II - Manhole, headwall, catch basin builder, bricklayer LAUCT-Z1-2 $37.98 $48.82 $59.66 X X X X X X X D Y 
  tender, mortar man, material mixer, fence erector, and  9/6/2013 
 guard rail builder. 

 Apprentice Rates: 
 0-1,000 work hours $33.14 $41.56 $49.98 
 1,001-2,000 work hours $34.10 $43.00 $51.90 
 2,001-3,000 work hours $35.07 $44.45 $53.84 
 3,001-4,000 work hours $37.01 $47.37 $57.72 

 Class III - Air tool operator (jack hammer man, bush  LAUCT-Z1-3 $38.04 $48.91 $59.78 X X X X X X X D Y 
 hammer man and grinding man), first bottom man, second 9/6/2013 
  bottom man, cage tender, car pusher, carrier man,  
 concrete man, concrete form man, concrete repair man,  
 cement invert laborer, cement finisher, concrete shoveler,  
 conveyor man, floor man, gasoline and electric tool  
 operator, gunnite man, grout operator, welder, heading  
 dinky man, inside lock tender, pea gravel operator, pump  
 man, outside lock tender, scaffold man, top signal man,  
 switch man, track man, tugger man, utility man, vibrator  
 man, winch operator, pipe jacking man, wagon drill and air  
 track operator and concrete saw operator (under 40 h.p.). 

 Apprentice Rates: 
 0-1,000 work hours $33.18 $41.62 $50.06 
 1,001-2,000 work hours $34.15 $43.07 $52.00 
 2,001-3,000 work hours $35.12 $44.53 $53.94 
 3,001-4,000 work hours $37.07 $47.45 $57.84 

 Class IV - Tunnel, shaft and caisson mucker, bracer man,  LAUCT-Z1-4 $38.22 $49.18 $60.14 X X X X X X X D Y 
 liner plate man, long haul dinky driver and well point man. 9/6/2013 

 Apprentice Rates: 
 0-1,000 work hours $33.32 $41.83 $50.34 
 1,001-2,000 work hours $34.30 $43.30 $52.30 
 2,001-3,000 work hours $35.28 $44.77 $54.26 
 3,001-4,000 work hours $37.24 $47.71 $58.18 

 Class V - Tunnel, shaft and caisson miner, drill runner,  LAUCT-Z1-5 $38.47 $49.56 $60.64 X X X X X X X D Y 
 keyboard operator, power knife operator, reinforced steel  9/6/2013 
 or mesh man (e.g. wire mesh, steel mats, dowel bars) 

 Apprentice Rates: 
 0-1,000 work hours $33.50 $42.10 $50.70 
 1,001-2,000 work hours $34.50 $43.60 $52.70 
 2,001-3,000 work hours $35.49 $45.09 $54.68 
 3,001-4,000 work hours $37.48 $48.07 $58.66 
  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
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 Class VI - Dynamite man and powder man. LAUCT-Z1-6 $38.80 $50.05 $61.30 X X X X X X X D Y 
 9/6/2013 
 Apprentice Rates: 
 0-1,000 work hours $33.75 $42.47 $51.20 
 1,001-2,000 work hours $34.76 $43.99 $53.22 
 2,001-3,000 work hours $35.77 $45.51 $55.24 
 3,001-4,000 work hours $37.79 $48.53 $59.28 

 Class VII - Restoration laborer, seeding, sodding, planting,  LAUCT-Z1-7 $32.08 $39.97 $47.86 X X X X X X X D Y 
 cutting, mulching and topsoil grading and the restoration of 9/6/2013 
  property such as replacing mail boxes, wood chips, planter 
  boxes and flagstones. 

 Apprentice Rates: 
 0-1,000 work hours $28.71 $34.91 $41.12 
 1,001-2,000 work hours $29.38 $35.92 $42.46 
 2,001-3,000 work hours $30.06 $36.94 $43.82 
 3,001-4,000 work hours $31.41 $38.97 $46.52 

 Landscape Laborer 
 Landscape Specialist includes air, gas, and diesel  LLAN-Z1-A $28.18 $38.91 $49.64 X X H X X X H D Y 
 equipment operator, skidsteer (or equivalent), lawn  7/5/2013 
 sprinkler installer on landscaping work where seeding,  
 sodding, planting, cutting, trimming, backfilling, rough  
 grading or maintenance of landscape projects occurs.   
  
 Sundays paid at time & one half.  Holidays paid at double  
 time. 

 Skilled Landscape Laborer:  small power tool operator,  LLAN-Z1-B $23.96 $32.58 $41.20 X X H X X X H D Y 
 lawn sprinkler installers' tender, material mover, truck  7/5/2013 
 driver when seeding, sodding, planting, cutting, trimming,  
 backfilling, rough grading or maintaining of landscape  
 projects occurs 
 Sundays paid at time & one half.  Holidays paid at double  
 time. 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
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 Marble Finisher 
 Marble Finisher BR1-MF $42.94 $53.65 $64.35 H H D H D D D D Y 
 A 4 ten workweek may be worked Monday thru Thursday  9/5/2013 
 or Tuesday thru Friday. 

 Apprentice Rates: 
 Level 1 $18.80 $24.77 $30.73 
 Level 2 $19.99 $26.55 $33.11 
 Level 3 $26.67 $33.52 $40.36 
 Level 4 $28.12 $35.69 $43.26 
 Level 5 $29.62 $37.37 $45.13 
 Level 6 $31.22 $39.37 $47.51 
 Level 7 $32.89 $41.08 $49.26 
 Level 8 $34.36 $42.95 $51.54 

 Marble Mason 
 Marble Mason BR1-MM $49.67 $63.74 $77.81 H H D H D D D D Y 
 A 4 ten workweek may be worked Monday thru Thursday  9/5/2013 
 or Tuesday thru Friday. 

 Apprentice Rates: 
 Level 1 $24.83 $32.24 $39.65 
 Level 2 $27.85 $36.04 $44.23 
 Level 3 $33.00 $41.45 $49.90 
 Level 4 $35.70 $45.09 $54.49 
 Level 5 $37.94 $47.57 $57.21 
 Level 6 $41.55 $52.91 $64.27 
 Level 7 $42.21 $53.72 $65.22 
 Level 8 $43.13 $55.10 $67.06 

 Operating Engineer 
 Crane with boom & jib or leads 120' or longer EN-324-A120 $56.01 $73.30 $90.58 X X H H D D D D Y 
  8/2/2013 
 Work in excess of 12 per day shall be paid at double time. 

 Crane with boom & jib or leads 140' or longer EN-324-A140 $56.83 $74.53 $92.22 X X H H D D D D Y 
  8/2/2013 
 Work in excess of 12 per day shall be paid at double time. 

 Crane with boom & jib or leads 220' or longer EN-324-A220 $57.13 $74.98 $92.82 X X H H D D D D Y 
 Work in excess of 12 per day shall be paid at double time. 8/2/2013 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
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 County: Wayne 
  Page 13 of 29 



WAYNE STATE UNIVERSITY    Knapp Chiller Replacement  
  WSU Project No. 509-245424-3 
   
 

 
PREVAILING WAGE RATE SCHEDULE        00410 - 16 
 

 Official 2014 Prevailing Wage Rates for State Funded Projects 
 Issue Date: 5/15/2014 
 Contract must be awarded by: 8/13/2014 
  Page 14 of 29 
 Classification Last  Straight Time and  a Double  Overtime  
 Name Description Updated Hourly  Half Time Provision 
 =================================================================================================== 
 Crane with boom & jib or leads 300' or longer EN-324-A300 $58.63 $77.23 $95.82 X X H H D D D D Y 
 Work in excess of 12 per day shall be paid at double time. 8/2/2013 

 Crane with boom & jib or leads 400' or longer EN-324-A400 $60.13 $79.48 $98.82 X X H H D D D D Y 
 Work in excess of 12 per day shall be paid at double time. 8/2/2013 

 Compressor or welding machine EN-324-CW $45.16 $57.02 $68.88 X X H H D D D D Y 
 Work in excess of 12 per day shall be paid at double time. 8/2/2013 

 Forklift, lull, extend-a-boom forklift EN-324-FL $52.47 $67.99 $83.50 X X H H D D D D Y 
 Work in excess of 12 per day shall be paid at double time. 8/2/2013 

 Fireman or oiler EN-324-FO $44.13 $55.48 $66.82 X X H H D D D D Y 
 Work in excess of 12 per day shall be paid at double time. 8/2/2013 

 Regular crane, job mechanic, concrete pump with boom EN-324-RC $55.15 $72.01 $88.86 X X H H D D D D Y 
  8/2/2013 
 Work in excess of 12 per day shall be paid at double time. 

 Regular engineer, hydro-excavator, remote controlled  EN-324-RE $54.18 $70.55 $86.92 X X H H D D D D Y 
 concrete breaker 8/2/2013 
 Work in excess of 12 per day shall be paid at double time. 

 Apprentice Rates: 
 0-999 hours $43.51 $54.98 $66.43 
 1,000-1,999 hours $45.14 $57.41 $69.69 
 2,000-2,999 hours $46.79 $59.89 $72.99 
 3,000-3,999 hours $48.42 $62.34 $76.25 
 4,000-4,999 hours $50.05 $64.78 $79.51 
 5,000-5,999 hours $51.70 $67.26 $82.81 

 Operating Engineer - DIVER 
 Diver/Wet Tender/Tender/Rov Pilot/Rov Tender GLF D $52.80 $79.20 $105.60 H H H H H H H D N 
 4/2/2014 

 Operating Engineer - Marine Construction 
 Diver/Wet Tender, Engineer (hydraulic dredge)  GLF-1 $65.00 $84.85 $104.70 X X H H H H H D Y 
  2/12/2014 
  
 Holiday pay= $124.55 per hour, wages & fringes 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Statewide 
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 Subdivision of county all Great Lakes, islands therein, & connecting & tributary waters 

 Crane/Backhoe Operator,  70 ton or over Tug Operator,  GLF-2 $63.50 $82.60 $101.70 X X H H H H H D Y 
 Mechanic/Welder, Assistant Engineer (hydraulic dredge),  2/12/2014 
 Leverman (hydraulic dredge), Diver Tender 
  
 Holiday pay = $120.80 per hour, wages & fringes 

 Subdivision of county All Great Lakes, islands therein, & connecting & tributary waters 

 Friction, Lattice Boom or Crane License Certification GLF-2B $64.50 $84.10 $103.70 X X H H H H H D Y 
  2/12/2014 
 Holiday pay = $123.30 

 Subdivision of county All Great Lakes, islands, therein, & connecting & tributary waters 

 Deck Equipment Operator, Machineryman, Maintenance of  GLF-3 $59.30 $76.30 $93.30 X X H H H H H D Y 
 Crane (over 50 ton capacity) or Backhoe (115,000 lbs or  2/12/2014 
 more), Tug/Launch Operator, Loader, Dozer on Barge,   
 Deck Machinery 
  
 Holiday pay = $110.30 per hour, wages & fringes 

 Subdivision of county All Great Lakes, islands therein, & connecting & tributary waters 

 Deck Equipment Operator, (Machineryman/Fireman), (4  GLF-4 $53.60 $67.75 $81.90 X X H H H H H D Y 
 equipment units or more), Off Road Trucks, Deck Hand,  2/12/2014 
 Tug Engineer, & Crane Maintenance 50 ton capacity and  
 under or Backhoe 115,000 lbs or less, Assistant Tug  
 Operator 
  
 Holiday pay = $96.05  per hour, wages & fringes 

 Subdivision of county All Great Lakes, islands therein, & connecting & tributary waters 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
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 Operating Engineer Hazardous Waste Class I 
  Level A - Fully encapsulating chemical resistant suit w/  EN-324-HWCI-Z1A $51.84 $67.86 $83.87 H H H H H H H D Y 
 pressure demand, full face piece SCBA or pressure demand 1/20/2012 
  supplied air respirator w/ escape SCBA.  The highest  
 available level of respiratory, skin and eye protection. 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Apprentice Rates: 
 1st 6 months $41.63 $52.85 $64.05 
 2nd 6 months $43.23 $55.25 $67.25 
 3rd 6 months $44.83 $57.64 $70.45 
 4th 6 months $46.43 $60.04 $73.65 
 5th 6 months $48.03 $62.44 $76.85 
 6th 6 months $49.64 $64.86 $80.07 

 Level B & C protection.  B - Pressure demand, full face  EN-324-HWCI-Z1B $50.89 $66.43 $81.97 H H H H H H H D Y 
 SCBA or pressure demand supplied air respirator w/  1/20/2012 
 escape SCBA w/chemical resistant clothing.  C - Full face  
 piece, air purifying canister-equipped respirator w/chemical 
  resistant clothing. 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Apprentice Rates: 
 1st 6 months $40.97 $51.85 $62.73 
 2nd 6  months $42.52 $54.17 $65.83 
 3rd 6 months $44.07 $56.50 $68.93 
 4th 6 months $45.64 $58.86 $72.07 
 5th 6 months $47.19 $61.19 $75.17 
 6th 6 months $48.74 $63.51 $78.27 

 Level D - Coveralls, safety boots, glasses or chemical  EN-324-HWCI-Z1D $49.59 $64.48 $79.37 H H H H H H H D Y 
 splash goggles and hard hats. 1/20/2012 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Apprentice Rates: 
 1st 6 months $40.06 $50.49 $60.91 
 2nd 6 months $41.54 $52.71 $63.87 
 3rd 6 months $43.04 $54.96 $66.87 
 4th 6 months $44.53 $57.19 $69.85 
 5th 6 months $46.02 $59.42 $72.83 
 6th 6 months $47.50 $61.65 $75.79 
  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
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 Level D When Capping Landfill Coveralls, safety boots,  EN-324-HWCI-Z1DCL $49.34 $64.11 $78.87 H H H H H H H D Y 
 glasses or chemical splash goggles and hard hats. 1/20/2012 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Apprentice Rates: 
 1st 6 months $39.89 $50.23 $60.57 
 2nd 6 months $41.36 $52.44 $63.51 
 3rd 6 months $42.83 $54.64 $66.45 
 4th 6 months $44.31 $56.86 $69.41 
 5th 6 months $45.79 $59.08 $72.37 
 6th 6 months $47.27 $61.30 $75.33 

 Operating Engineer Hazardous Waste Class II 
 Level A - Fully encapsulating chemical resistant suit w/  EN-324-HWCII-Z1A $47.61 $61.51 $75.41 H H H H H H H D Y 
 pressure demand, full face piece SCBA or pressure demand 1/20/2012 
  supplied air respirator w/ escape SCBA.  The highest  
 available level of respiratory, skin and eye protection. 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Level B & C protection.  B - Pressure demand, full face  EN-324-HWCII-Z1B $46.66 $60.09 $73.51 H H H H H H H D Y 
 SCBA or pressure demand supplied air respirator w/  1/20/2012 
 escape SCBA w/chemical resistant clothing.  C - Full face  
 piece, air purifying canister-equipped respirator w/chemical 
  resistant clothing. 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Level D - Coveralls, safety boots, glasses or chemical  EN-324-HWCII-Z1D $45.36 $58.14 $70.91 H H H H H H H D Y 
 splash goggles and hard hats. 1/20/2012 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Level D When Capping Landfill Coveralls, safety boots,  EN-324-HWCII-Z1DCL $45.11 $57.76 $70.41 H H H H H H H D Y 
 glasses or chemical splash goggles and hard hats. 1/20/2012 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 
 
  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
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 Operating Engineer Hazardous Waste Crane w/ Boom & Jib leads  
 140' or longer 
 Level A - Fully encapsulating chemical resistant suit w/  EN-324-HW140-Z1A $54.49 $71.83 $89.17 H H H H H H H D Y 
 pressure demand, full face piece SCBA or pressure demand 1/20/2012 
  supplied air respirator w/ escape SCBA.  The highest  
 available level of respiratory, skin and eye protection. 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Level B & C protection.  B - Pressure demand, full face  EN-324-HW140-Z1B $53.54 $70.41 $87.27 H H H H H H H D Y 
 SCBA or pressure demand supplied air respirator w/  1/20/2012 
 escape SCBA w/chemical resistant clothing.  C - Full face  
 piece, air purifying canister-equipped respirator w/chemical 
  resistant clothing. 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Level D Coveralls, safety boots, glasses or chemical splash EN-324-HW140-Z1D $52.24 $68.46 $84.67 H H H H H H H D Y 
  goggles and hard hats. 1/20/2012 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Level D When Capping Landfill Coveralls, safety boots,  EN-324-HW140-Z1DCL $51.99 $68.08 $84.17 H H H H H H H D Y 
 glasses or chemical splash goggles and hard hats. 1/20/2012 
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Operating Engineer Hazardous Waste Crane w/ Boom & Jib leads  
 220' or longer 
 Level A - Fully encapsulating chemical resistant suit w/  EN-324-HW220-Z1A $54.79 $72.28 $89.77 H H H H H H H D Y 
 pressure demand, full face piece SCBA or pressure demand 1/20/2012 
  supplied air respirator w/ escape SCBA.  The highest  
 available level of respiratory, skin and eye protection. 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 
 
 
 
 
 
 
  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
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 Level B & C protection.  B - Pressure demand, full face  EN-324-HW220-Z1B $53.84 $70.86 $87.87 H H H H H H H D Y 
 SCBA or pressure demand supplied air respirator w/  1/20/2012 
 escape SCBA w/chemical resistant clothing.  C - Full face  
 piece, air purifying canister-equipped respirator w/chemical 
  resistant clothing. 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Level D Coveralls, safety boots, glasses or chemical splash EN-324-HW220-Z1D $52.54 $68.91 $85.27 H H H H H H H D Y 
  goggles and hard hats. 1/20/2012 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Level D When Capping Landfill Coveralls, safety boots,  EN-324-HW220-Z1DCL $52.29 $68.53 $84.77 H H H H H H H D Y 
 glasses or chemical splash goggles and hard hats. 1/20/2012 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Operating Engineer Hazardous Waste Regular Crane, Job  
 Mechanic, Dragline Operator, Boom Truck Operator, Power Shovel 
  Operator and Concrete Pump with boom 
 Level D When Capping Landfill Coveralls, safety boots,  EN-324-HWRC-Z1DCL $49.69 $64.63 $79.57 H H H H H H H D Y 
 glasses or chemical splash goggles and hard hats. 1/20/2012 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Operating Engineer Hazardous Waste Regular Crane, Job  
 Mechanic, Dragline Operator, Boom Truck Operator, Power Shovel 
  Operator and Concrete Pump with Boom Operator 
 Level D - Coveralls, safety boots, glasses or chemical  EN-324-HWRC-Z1D $50.56 $65.94 $81.31 H H H H H H H D Y 
 splash goggles and hard hats. 1/20/2012 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 
 
 
 
 
 
  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
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 Operating Engineer Hazardous Waste Regular Crane, Job  
 Mechanic, Dragline Operator, Boom Truck Operator, Power Shovel 
  Operator and Concrete Pump with booms 
 Level B & C protection.  B - Pressure demand, full face  EN-324-HWRC-Z1B $51.86 $67.89 $83.91 H H H H H H H D Y 
 SCBA or pressure demand supplied air respirator w/  1/20/2012 
 escape SCBA w/chemical resistant clothing.  C - Full face  
 piece, air purifying canister-equipped respirator w/chemical 
  resistant clothing. 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Operating Engineer Hazardous Waste Regular Crane, Job  
 Mechanic, Dragline Operator, Boom Truck Operator, Power Shovel 
  Operators and Concrete Pump with booms 
 Level A - Fully encapsulating chemical resistant suit w/  EN-324-HWRC-Z1A $52.81 $69.31 $85.81 H H H H H H H D Y 
 pressure demand, full face piece SCBA or pressure demand 1/20/2012 
  supplied air respirator w/ escape SCBA.  The highest  
 available level of respiratory, skin and eye protection. 
  
 Four 10 hour days may be worked Monday-Thursday with  
 Friday as a straight-time make up day. 

 Operating Engineer Steel Work 
 Forklift, 1 Drum Hoist EN-324-ef $57.11 $75.12 $93.13 H H D H H H D D Y 
 6/17/2013 

 Crane w/ 120' boom or longer EN-324-SW120 $59.81 $79.17 $98.53 H H D H H H D D Y 
 6/14/2013 

 Crane w/ 120' boom or longer w/ Oiler EN-324-SW120-O $60.81 $80.67 $100.53 H H D H H H D D Y 
 6/14/2013 

 Crane w/ 140' boom or longer EN-324-SW140 $60.99 $80.94 $100.89 H H D H H H D D Y 
 6/14/2013 

 Crane w/ 140' boom or longer W/ Oiler EN-324-SW140-O $61.99 $82.44 $102.89 H H D H H H D D Y 
 6/14/2013 

 Boom & Jib 220' or longer EN-324-SW220 $61.26 $81.35 $101.43 H H D H H H D D Y 
 6/14/2013 

 Crane w/ 220' boom or longer w/ Oiler EN-324-SW220-O $62.26 $82.85 $103.43 H H D H H H D D Y 
 6/14/2013 
 
 
  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
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 Boom & Jib 300' or longer EN-324-SW300 $62.76 $83.60 $104.43 H H D H H H D D Y 
 6/14/2013 

 Crane w/ 300' boom or longer w/ Oiler EN-324-SW300-O $63.76 $85.10 $106.43 H H D H H H D D Y 
 6/14/2013 

 Boom & Jib 400' or longer EN-324-SW400 $64.26 $85.85 $107.43 H H D H H H D D Y 
 6/14/2013 

 Crane w/ 400' boom or longer w/ Oiler EN-324-SW400-O $65.26 $87.35 $109.43 H H D H H H D D Y 
 6/14/2013 

 Crane Operator, Job Mechanic,  3 Drum Hoist & Excavator EN-324-SWCO $59.45 $78.63 $97.81 H H D H H H D D Y 
 6/17/2013 
 Apprentice Rates: 
 0-999 hours $47.09 $60.51 $73.94 
 1,000-1,999 hours $49.01 $63.40 $77.78 
 2,000-2,999 hours $50.93 $66.28 $81.62 
 3,000-3,999 hours $52.85 $69.16 $85.46 
 4,000-4,999 hours $54.76 $72.02 $89.28 
 5,000 hours $56.68 $74.91 $93.12 

 Crane w/ Oiler EN-324-SWCO-O $60.45 $80.13 $99.81 H H D H H H D D Y 
 6/17/2013 

 Compressor or Welder Operator EN-324-SWCW $52.00 $67.46 $82.91 H H D H H H D D Y 
 6/17/2013 

 Hoisting Operator, 2 Drum Hoist, & Rubber Tire Backhoe EN-324-SWHO $58.81 $77.67 $96.53 H H D H H H D D Y 
 6/17/2013 

 Oiler EN-324-SWO $50.59 $65.34 $80.09 H H D H H H D D Y 
 6/17/2013 

 Tower Crane & Derrick where work is 50' or more above  EN-324-SWTD50 $60.54 $80.27 $99.99 H H D H H H D D Y 
 first level 6/14/2013 

 Tower Crane & Derrick 50' or more w/ Oiler where work  EN-324-SWTD50-O $61.54 $81.77 $101.99 H H D H H H D D Y 
 station is 50' or more above first level 6/14/2013 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
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 Operating Engineer Underground 
 Class I Equipment EN-324A1-UC1 $50.34 $65.33 $80.32 H H H H H H H D Y 
 9/13/2013 
 Apprentice Rates: 
 0-999 hours $40.75 $51.25 $61.74 
 1,000-1,999 hours $42.24 $53.48 $64.72 
 2,000-2,999 hours $43.75 $55.75 $67.74 
 3,000-3,999 hours $45.24 $57.98 $70.72 
 4,000-4,999 hours $46.74 $60.23 $73.72 
 5,000-5,999 hours $48.25 $62.50 $76.74 

 Class II Equipment EN-324A1-UC2 $45.61 $58.24 $70.86 H H H H H H H D Y 
 9/13/2013 

 Class III Equipment EN-324A1-UC3 $44.88 $57.14 $69.40 H H H H H H H D Y 
 9/13/2013 

 Class IV Equipment EN-324A1-UC4 $44.31 $56.29 $68.26 H H H H H H H D Y 
 9/13/2013 

 Master Mechanic EN-324A1-UMM $50.59 $65.71 $80.82 H H H H H H H D Y 
 9/13/2013 

 Painter 
 Painter (8 hours of repaint work performed on Sunday shall PT-22-P $41.32 $53.78 $66.23 H H D H D D D D Y 
  be paid  time & one half rate) 6/18/2012 
  
 Four 10s allowed Monday-Thursday with Friday makeup day 
  if job down due to weather, holiday or other conditions  
 beyond the control of the employer. 

 Apprentice Rates: 
 First 6 months $28.87 $35.10 $41.33 
 Second 6 months $32.60 $40.69 $48.79 
 Third 6 months $33.85 $42.57 $51.29 
 Fourth 6 months $35.09 $44.43 $53.77 
 Fifth 6 months $36.34 $46.31 $56.27 
 Final 6 months $37.58 $48.17 $58.75 

 Pipe and Manhole Rehab 
 General Laborer for rehab work or normal cleaning and  TM247 $27.20 $36.70   H H H H H H H H N 
 cctv work-top man, scaffold man, CCTV assistant, jetter- 10/15/2012 
 vac assistant 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
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 Tap cutter/CCTV Tech/Grout Equipment Operator:  unit  TM247-2 $31.70 $43.45   H H H H H H H H N 
 driver and operator of CCTV; grouting equipment and tap  10/15/2012 
 cutting equipment 

 CCTV Technician/Combo Unit Operator:  unit driver and  TM247-3 $30.45 $41.57   H H H H H H H H N 
 operator of cctv unit or combo unit in connection with  10/15/2012 
 normal cleaning and televising work 

 Boiler Operator:  unit driver and operator of steam/water  TM247-4 $32.20 $44.20   H H H H H H H H N 
 heater units and all ancillary equipment associated 10/15/2012 

 Combo Unit driver & Jetter-Vac Operator TM247-5 $32.20 $44.20   H H H H H H H H N 
 10/15/2012 

 Pipe Bursting & Slip-lining Equipment Operator TM247-6 $33.20 $45.70   H H H H H H H H N 
 10/15/2012 

 Pipefitter 
 Pipefitter PF-636 $65.63 $86.83 $104.03 H H D H D D D D Y 
 6/26/2013 
 Apprentice Rates: 
 1st & 2nd periods $26.93 $35.28 $42.28 
 3rd period $28.93 $38.28 $46.28 
 4th period $30.18 $40.16 $48.78 
 5th period $31.43 $42.03 $51.28 
 6th period $32.68 $43.90 $53.78 
 7th period $33.93 $45.78 $56.28 
 8th period $34.93 $47.28 $58.28 
 9th period $35.93 $48.78 $60.28 
 10th period $37.36 $50.92 $63.14 

 Plasterer 
 Plasterer BR1P $45.04 $67.56 $90.08 H H H H H H H D N 
 11/1/2012 
 Apprentice Rates: 
 1st 6 months $32.11 $48.17 $64.22 
 2nd 6 months $33.40 $50.10 $66.80 
 3rd 6 months $34.69 $52.04 $69.38 
 4th 6 months $37.28 $55.92 $74.56 
 5th 6 months $39.87 $59.81 $79.74 
 6th 6 months $42.45 $63.68 $84.90 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
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 Plasterer PL67 $44.72 $60.11 $75.50 H H H X D D D D N 
 9/8/2010 
 Apprentice Rates: 
 1st 6 months $29.33 $37.02 $44.72 
 2nd 6 months $30.87 $39.34 $47.80 
 3rd 6 months $32.41 $41.64 $50.88 
 4th 6 months $35.49 $46.26 $57.04 
 5th 6 months $38.56 $51.16 $63.76 
 6th 6 months $41.64 $55.49 $69.34 

 Plumber 
 Plumber PL-98 $64.45 $84.87 $101.29 H H D H D D D D Y 
 7/18/2013 
 Apprentice Rates: 
 Period 1 $19.93 $26.43 $32.93 
 Period 2 $23.90 $31.40 $38.90 
 Period 3 $30.60 $39.19 $47.77 
 Period 4 $31.23 $40.13 $49.03 
 Period 5 $32.39 $41.87 $51.35 
 Period 6 $33.54 $43.59 $53.65 
 Period 7 $34.69 $45.32 $55.95 
 Period 8 $35.86 $47.07 $58.29 
 Period 9 $37.01 $48.80 $60.59 
 Period 10 $38.16 $50.53 $62.89 

 Roofer 
 Commercial Roofer RO-149-WOM $48.46 $62.29 $76.62 H H D H H H D D N 
 Straight time is not to exceed ten (10) hours per day or  8/18/2008 
 forty (40) hours per week. 

 Apprentice Rates: 
 Apprentice 1 $32.62 $39.86 $48.04 
 Apprentice 2 $36.80 $44.80 $53.30 
 Apprentice 3 $38.22 $46.93 $56.14 
 Apprentice 4 $39.25 $48.48 $58.20 
 Apprentice 5 $40.47 $50.30 $60.64 
 Apprentice 6 $41.87 $52.40 $63.44 

 Sewer Relining 
 Class I-Operator of audio visual CCTV system including  SR-I $42.26 $57.09 $71.91 H H H H H H H D N 
 remote in-ground cutter and other equipment used in  5/6/2014 
 conjunction with CCTV system. 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
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 Class II-Operator of hot water heaters and circulation  SR-II $40.73 $54.79 $68.85 H H H H H H H D N 
 system; water jetters; and vacuum and mechanical debris  5/6/2014 
 removal systems and those assisting. 

 Sheet Metal Worker 
 Sheet Metal Worker SHM-80 $60.77 $77.68 $94.59 H H D X H H H D Y 
 A 4 10 schedule may be worked, 4 consecutive days  8/1/2013 
 Monday thru Friday. 

 Apprentice Rates: 
 1st & 2nd Periods Indentured after 6-1- $38.12 $45.73 $53.34 
 11 
 3rd & 4th Periods Indentured after 6-1- $39.82 $48.28 $56.74 
 11 
 5th & 6th Periods Indentured after 6-1- $41.50 $50.80 $60.10 
 11 
 7th & 8th Periods Indentured after 6-1- $43.19 $53.34 $63.48 
 11 
 9th & 10th Periods Indentured before 6- $50.86 $63.38 $75.90 
 1-11 

 Siding and decking SHM-80-SD $42.07 $54.28 $66.48 H H H H H H H D Y 
 1/13/2014 

 Sprinkler Fitter 
 Sprinkler Fitter SP 704 $63.92 $84.88 $105.83 H H D H D D D D Y 
 4 ten hour days allowed Monday-Friday 1/10/2014 
 Double time pay due after 12 hours worked M-F 

 Apprentice Rates: 
 1st Period $27.77 $36.15 $44.53 
 2nd Period $40.87 $50.30 $59.73 
 3rd Period $42.97 $53.45 $63.93 
 4th Period $45.06 $56.59 $68.11 
 5th Period $47.16 $59.73 $72.31 
 6th Period $49.25 $62.87 $76.49 
 7th Period $51.35 $66.02 $80.69 
 8th Period $53.44 $69.15 $84.87 
 9th Period $55.54 $72.31 $89.07 
 10th Period $57.63 $75.44 $93.25 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
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 Terrazzo 
 Terrazzo Finisher BR1-TRF $43.43 $54.38 $65.33 H H D H D D D D Y 
 A 4 ten workweek may be worked Monday thru Thursday  9/5/2013 
 or Tuesday thru Friday. 

 Apprentice Rates: 
 Level 1 $18.80 $24.77 $30.73 
 Level 2 $19.99 $26.55 $33.11 
 Level 3 $26.67 $33.52 $40.36 
 Level 4 $28.12 $35.69 $43.26 
 Level 5 $29.62 $37.37 $45.13 
 Level 6 $31.22 $39.37 $47.51 
 Level 7 $32.89 $41.08 $49.26 
 Level 8 $34.36 $42.95 $51.54 

 Terrazzo Worker BR1-TRW $49.11 $62.90 $76.69 H H D H D D D D Y 
 A 4 ten workweek may be worked Monday thru Thursday  9/5/2013 
 or Tuesday thru Friday. 

 Apprentice Rates: 
 Level 1 $24.83 $32.24 $39.65 
 Level 2 $27.85 $36.04 $44.23 
 Level 3 $33.00 $41.45 $49.90 
 Level 4 $35.70 $45.09 $54.49 
 Level 5 $37.94 $47.57 $57.21 
 Level 6 $41.55 $52.91 $64.27 
 Level 7 $42.21 $53.72 $65.22 
 Level 8 $43.13 $55.10 $67.06 

 Tile 
 Tile Finisher BR1-TF $42.96 $53.68 $64.39 H H D H D D D D Y 
 A 4 ten workweek may be worked Monday thru Thursday  9/5/2013 
 or Tuesday thru Friday. 

 Apprentice Rates: 
 Level 1 $18.80 $24.77 $30.73 
 Level 2 $19.99 $26.55 $33.11 
 Level 3 $26.67 $33.52 $40.36 
 Level 4 $28.12 $35.69 $43.26 
 Level 5 $29.62 $37.37 $45.13 
 Level 6 $31.22 $39.37 $47.51 
 Level 7 $32.89 $41.08 $49.26 
 Level 8 $34.36 $42.95 $51.54 
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 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
  Page 26 of 29 
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 Official 2014 Prevailing Wage Rates for State Funded Projects 
 Issue Date: 5/15/2014 
 Contract must be awarded by: 8/13/2014 
  Page 27 of 29 
 Classification Last  Straight Time and  a Double  Overtime  
 Name Description Updated Hourly  Half Time Provision 
 =================================================================================================== 
 Tile Layer BR1-TL $49.06 $62.83 $76.59 H H D H D D D D Y 
 A 4 ten workweek may be worked Monday thru Thursday  9/5/2013 
 or Tuesday thru Friday. 

 Apprentice Rates: 
 Level 1 $24.83 $32.24 $39.65 
 Level 2 $27.85 $36.04 $44.23 
 Level 3 $33.00 $41.45 $49.90 
 Level 4 $35.70 $45.09 $54.49 
 Level 5 $37.94 $47.57 $57.21 
 Level 6 $41.55 $52.91 $64.27 
 Level 7 $42.21 $53.72 $65.22 
 Level 8 $43.13 $55.10 $67.06 

 Truck Driver 
 on all trucks of 8 cubic yard capacity or less (except dump TM-RB1 $41.92 $37.85   H H H H H H H H Y 
  trucks of 8 cubic yard capacity or over, tandem axle  8/8/2013 
 trucks, transit mix and semis, euclid type equipment,  
 double bottoms and low boys) 

 of all trucks of 8 cubic yard capacity or over TM-RB1A $41.30 $38.00   H H H H H H H H Y 
 8/8/2013 

 on euclid type equipment TM-RB1B $41.45 $38.23   H H H H H H H H Y 
 8/8/2013 

 Underground Laborer Open Cut, Class I 
 Construction Laborer LAUC-Z1-1 $37.72 $48.43 $59.14 X X X X X X X D Y 
 9/5/2013 
 Apprentice Rates: 
 0-1,000 work hours $32.94 $41.26 $49.58 
 1,001-2,000 work hours $33.90 $42.70 $51.50 
 2,001-3,000 work hours $34.85 $44.13 $53.40 
 3,001-4,000 work hours $36.76 $46.99 $57.22 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
  Page 27 of 29 
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 Classification Last  Straight Time and  a Double  Overtime  
 Name Description Updated Hourly  Half Time Provision 
 =================================================================================================== 
 Underground Laborer Open Cut, Class II 
 Mortar and material mixer, concrete form man, signal  LAUC-Z1-2 $37.83 $48.60 $59.36 X X X X X X X D Y 
 man, well point man, manhole, headwall and catch basin  10/25/2013 
 builder, guard rail builders, headwall, seawall, breakwall,  
 dock builder and fence erector. 

 Apprentice Rates: 
 0-1,000 work hours $33.02 $41.38 $49.74 
 1,001-2,000 work hours $33.98 $42.82 $51.66 
 2,001-3,000 work hours $34.95 $44.27 $53.60 
 3,001-4,000 work hours $36.87 $47.15 $57.44 

 Underground Laborer Open Cut, Class III 
 Air, gasoline and electric tool operator, vibrator operator,  LAUC-Z1-3 $37.88 $48.67 $59.46 X X X X X X X D Y 
 drillers, pump man, tar kettle operator, bracers, rodder,  9/5/2013 
 reinforced steel or mesh man (e.g. wire mesh, steel mats, 
  dowel bars, etc.), cement finisher, welder, pipe jacking  
 and boring man, wagon drill and air track operator and  
 concrete saw operator (under 40 h.p.), windlass and tugger 
  man, and directional boring man. 

 Apprentice Rates: 
 0-1,000 work hours $33.06 $41.44 $49.82 
 1,001-2,000 work hours $34.02 $42.88 $51.74 
 2,001-3,000 work hours $34.99 $44.33 $53.68 
 3,001-4,000 work hours $36.92 $47.23 $57.54 

 Underground Laborer Open Cut, Class IV 
 Trench or excavating grade man. LAUC-Z1-4 $37.96 $48.79 $59.62 X X X X X X X D Y 
 9/5/2013 
 Apprentice Rates: 
 0-1,000 work hours $33.12 $41.53 $49.94 
 1,001-2,000 work hours $34.09 $42.99 $51.88 
 2,001-3,000 work hours $35.06 $44.44 $53.82 
 3,001-4,000 work hours $36.99 $47.33 $57.68 

 Underground Laborer Open Cut, Class V 
 Pipe Layer LAUC-Z1-5 $38.02 $48.88 $59.74 X X X X X X X D Y 
 9/5/2013 
 Apprentice Rates: 
 0-1,000 work hours $33.16 $41.59 $50.02 
 1,001-2,000 work hours $34.14 $43.06 $51.98 
 2,001-3,000 work hours $35.11 $44.51 $53.92 
 3,001-4,000 work hours $37.05 $47.43 $57.80 

  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
  Page 28 of 29 
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 Official 2014 Prevailing Wage Rates for State Funded Projects 
 Issue Date: 5/15/2014 
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  Page 29 of 29 
 Classification Last  Straight Time and  a Double  Overtime  
 Name Description Updated Hourly  Half Time Provision 
 =================================================================================================== 
 Underground Laborer Open Cut, Class VI 
 Grouting man, top man assistant, audio visual television  LAUC-Z1-6 $35.47 $45.06 $54.64 X X X X X X X D Y 
 operations and all other operations in connection with  9/5/2013 
 closed circuit television inspection, pipe cleaning and pipe  
 relining work and the installation and repair of water  
 service pipe and appurtenances. 

 Apprentice Rates: 
 0-1,000 work hours $31.25 $38.73 $46.20 
 1,001-2,000 work hours $32.10 $40.00 $47.90 
 2,001-3,000 work hours $32.94 $41.26 $49.58 
 3,001-4,000 work hours $34.63 $43.79 $52.96 

 Underground Laborer Open Cut, Class VII 
 Restoration laborer, seeding, sodding, planting, cutting,  LAUC-Z1-7 $32.09 $39.99 $47.88 X X X X X X X D Y 
 mulching and topsoil grading and the restoration of  9/5/2013 
 property such as replacing mail boxes, wood chips, planter  
 boxes, flagstones etc. 

 Apprentice Rates: 
 0-1,000 work hours $28.72 $34.93 $41.14 
 1,001-2,000 work hours $29.39 $35.93 $42.48 
 2,001-3,000 work hours $30.07 $36.95 $43.84 
 3,001-4,000 work hours $31.42 $38.98 $46.54 
 
 
 
 
 
 
 
 
 
 
  Official Request #: 846 Official Rate Schedule 
 Requestor: Wayne State University Every contractor and subcontractor shall keep posted  
 Project Description: Knapp - Chiller Replacement on the construction site, in a conspicuous place, a copy 
  of all prevailing wage and fringe benefit rates  
 Project Number: 509-245424-3 prescribed in a contract. 
 County: Wayne 
  Page 29 of 29 
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WAYNE STATE UNIVERSITY 
PAYMENT PACKAGE DOCUMENT REQUIREMENTS (Revised 5-06-2011): 

 
Review and comply with Section 410 of Bid Front End Documents. 
Review and comply with Article 15 of the Supplemental General Conditions.  
 
AIA DOCUMENT G702 & G703 – (or facsimile thereof) Payment Application Checklist:  
o Correct Project Name – Found on your contract. 
o Correct Project Number – Found on your contract. 
o Purchase Order Number – Required prior to beginning work. 
o Correct Application Number. (i.e. 1, 2, 3, etc.) 
o Correct Period Reporting Dates – Applications support docs must be sequential and within application range. 
o Approved & Executed Change Orders must be listed. (Cannot invoice for unapproved changes.) 
o Schedule of values percentages and amounts match the approved Pencil Copy Review – Signed by the Architect, 

Contractor, and University Project Manager. 
o Correct Dates – Back dating not accepted. 
o Signed and Notarized.  
 
SWORN STATEMENT – Checklist:  
o List all contractors, sub-contractors, suppliers… ≥ $1000.00 
o Contractor’s Sworn Statement amounts must coincide with Column “C‟ of the schedule of values document. Any 

unassigned or uncommitted value of contract shall be shown on an entry “Contractor – Unassigned‟ followed by the 
amount necessary to cause the „contracted to date‟ column of the sworn statement to equate with the schedule of 
value column totals. 

o Current Date – Back dating not accepted. 
o Signed and Notarized. 
 A Sworn Statement is required from every Sub Contractor on the job with a material purchase or sub-subcontract of 

$1,000 or more. (all the way down to the bottom tier)  
 
DEPT. of LABOR FORM WH-347 – Certified Payroll Checklist: 
(Union and Non-Union)  
o For every contractor & sub-contractors work, for each week within the application for payment reporting period. (For 

every „boot‟ on the floor representing the weeks within the application period) 
o Wayne State University Project Number – Found on your contract. 
o List ALL workers who have worked on the project site. 
o Make sure workers addresses are listed. 
o NO Social Security Numbers, if present they MUST be blackened out or listed in XXX-XX-1234 format. 
o Work classifications based on the job specific Prevailing Wage Schedule descriptions. If you require rates for 

additional classifications, contact the Michigan Department of Consumer & Industry Services. (Refer to Section 410 of 
Bid Front End Documents.) 

http://www.cis.state.mi.us/bwuc/bsr/wh/revised_rates/whc_tbl.htm  
o Apprenticeship program status – proof of enrolled program and current completion required for any workers paid at 

Apprenticeship rates. 
o Rate of Pay verified against the Prevailing Wage Schedule with an hourly costs breakdown of fringes paid. (Refer to 

attachment for State of Michigan instructions and example) 
o Authorized signatures on affidavit. 

 
 

APPLICATION PACKAGE SUPPORTING DOCUMENTATION –  
Must accompany all package reporting periods: (Union and Non-Union)  
o Copies of Pay Stubs may be required for each Certified Payroll period reported – (Social Security Numbers MUST be 

blackened out or listed in XXX-XX-1234 format. Pay stubs need to reflect claimed participation of fringes like Medical, 
Dental, Retirement or 1099 classification.)  

o Proof of Ownership for any „Owner Operator‟ (Sole Proprietor) contractors not claiming their time under prevailing 
wage act. – (Must list their hours and dates worked on the WH-347 Form and enter EXEMPT on the income brackets.). 
The Owner Operator must provide copies of “DBA” registration form confirming status as exempt from prevailing wage 
requirements.  

o Proof of Stored Materials – (Detailed Bill of Sale, certificate of insurance or endorsement page specifically insuring the 
stored materials, pictures, when large value. WSU reserves the right to on site verification of material. Stored material 
must be separated from ordinary inventory and labeled for WSU project.  

http://www.cis.state.mi.us/bwuc/bsr/wh/revised_rates/whc_tbl.htm
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o Partial Unconditional Waivers – Must release the accumulated amount paid for work and be immediately provided, or 
provided with the subsequent application for payment. Waivers shall be provided for contractors, sub-contractors, and 
suppliers listed on the Sworn Statements. (This is required at all tiers)  

o Full Unconditional Waivers – Prime Contractor must deliver fully executed Full Unconditional Waiver upon receipt of 
final payment. Full Unconditional waivers may be required of sub-contractors and suppliers in advance of final 
Contractor payment on bonded projects This requirement shall be determined on a project-by-project basis. Full 
Unconditional waivers shall be required in advance of or at the time of final payment on all non-bonded projects from 
all subcontractors and suppliers listed on Sworn Statements, or who have provided a notice of furnishing.  

o Partial Conditional Waivers – The Contractor shall provide a Partial Conditional Waivers covering the entire amount of 
the application for payment. For non-bonded Projects – A partial conditional waiver from all subcontractors must 
accompany any application for payment within which a subcontractor draw is included.  

o Sworn Statements – Required for all Sub Contractors, and Sub-subcontractors (etc.) with any contracts or purchases 
exceeding $1,000.  

 
FINAL PAYMENT EXCHANGE – Checklist:  
 
o Clear and concise As-Built drawings.  
o Operation and Maintenance Manuals.  
o Required training must be completed (if applicable).  
o Warranty of work in accordance with project documents.  
o Certificate of Substantial Completion.  
o Full Unconditional Waiver  
 
 
The Project Manager may provide additional requirements as may apply to individual jobs  
 
Revised 5-6-2011   
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AGREEMENT BETWEEN THE UNIVERSITY AND CONTRACTOR 
FOR CONSTRUCTION SERVICES (rev 6-2013) 

 
 
 
 
 

Executed as of the ______ day of _________, 2014 by and between: 
 

The Board of Governors, Wayne State University 
Detroit, Michigan 48202 

(The University) 
 
 

and 
 
 

CONTRACTOR’S_NAME  
 CONTRACTOR’S_ADDRESS 

 
regarding 

 
 
 
 
 

Knapp Chiller Replacement  
87 East Ferry Ave, Detroit MI 48202 

WSU Project No. 509-245424-3 
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AGREEMENT BETWEEN CONTRACTOR AND OWNER 00500 - 2 
FOR CONSTRUCTION  
 

In consideration of the mutual covenants and conditions contained herein, the Parties agree as follows: 
 

Article 1 - Scope of Work 
 

1.1 This Agreement provides for Replace the existing chillers , located at 87 East Ferry Ave, Detroit MI 
48202. The documents listed in Article 4 fully define the scope of work. 

 
1.2 The Contractor shall furnish all the labor, materials, equipment, services, and supervision to perform all the 

work shown on the drawings and specifications listed in Article 18, including any addenda issued during the 
bid phase, and approved change orders issued during the construction phase. 

 
1.3 The Contractor shall notify the University in writing within five (5) calendar days when the Contractor 

discovers any condition that will affect the contract amount or the completion date. 
 

Article 2 - Time of Completion 
 

2.1 The work to be performed under this Agreement shall commence upon the Contractor’s receipt of a fully-
executed Agreement, and substantial completion shall be achieved by 07/30/2014.  

 
 

Article 3 - The Contract Sum 
 

3.1 The University shall pay the Contractor a "lump sum/not-to-exceed (pick one)" amount of $$$$$$$  
("Amount in words 00" /100 dollars) for the performance of all work associated with the Contractor’s Base 
Bid "and Alternates (List)". 

 
3.2 The University may, at its sole discretion, during the life of the contract, award the following alternates at the 

amounts indicated: "(If section 3.2 is not used, delete all text and enter_Deleted"  
 

 Description Amount 
Alternate #1   
Alternate #2   
Alternate #3   

 
 
3.3 In the event additional work becomes necessary, the following unit prices will apply:  
 (If section 3.3 is not used, delete all text and enter_Deleted) 

Work Item Unit Price 
1. 
2. 
3. 

 

 
Article 4 - The Contract Documents 

 
4.1 The Contract Documents shall consist of this Agreement, the drawings and specifications as listed in Article 

18, the General Conditions of the Contract for Construction as defined by AIA Document A201 1970 
Edition, except as otherwise provided herein, and Wayne State University’s Supplementary General 
Conditions 1997 Edition.   

 
4.2 For any inconsistencies found among or between these Contract Documents, the language contained in 

this Agreement shall prevail over all other documents and the Supplementary General Conditions shall 
prevail over the General Conditions.  In the event of a conflict between the Drawings and Specifications, the 
requirement for the higher quantity and/or higher quality shall prevail. 

 
Article 5 – Examination of Premises 

 
5.1 The Contractor acknowledges that the University provided the opportunity for a thorough examination of the 

project site and its surroundings and that the Contractor knows of no conditions preventing accomplishment 
of the full scope of work within the time and for the amount specified in this Agreement. 
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5.2 The University will deny all claims for additional time and/or cost for conditions that could have been 

reasonably discovered during such an examination. 
 

Article 6 - The Architect/Engineer 
 

6.1 The Architect/Engineer for this project is:   
 "(List the Architect and Engineer separately if appropriate)" 
 

MEP Engineering  
30903-B West 10 Mile RD 
Farmington Hills, MI 48336 
(Architect Phone No / Fax No) 
 

6.2 The University will appoint a Project Manager who will be the University’s point of contact for all matters of 
contract administration including, but not limited to, interpretation of documents, defining the scope of work, 
approving work schedules, and approving contract payments. 

 
Article 7 - Additional Work  

 
7.1 The University reserves the right to let other Agreements in connection with this work.  The Contractor will 

afford other Contractors or the University’s own workforce reasonable opportunity for the delivery and 
storage of their material and for the performance of their work and shall properly connect and coordinate its 
work with theirs. 

 
 
7.2 If any part of the Contractor’s work depends for proper execution or results upon the work of another 

Contractor or the University’s own workforce, the Contractor shall inspect and promptly report to the 
University’s Project Manager any defects in such work that render it unsuitable for such proper execution 
and results.  The Contractor’s failure to so inspect and report shall constitute an acceptance of the work of 
others as fit and proper for reception of the Contractor’s work and as a waiver of any claim or defense 
against the University or other contractor which relies in whole or in part upon the contention that such work 
was unsuitable for proper execution and resolution. 

 
Article 8 – Dispute Resolution 

 
8.1 Jurisdiction over all claims, disputes, and other matters in question arising out of or relating to this contract 

or the breach thereof, shall rest in the Court of Claims of the State of Michigan.  No provision of this 
agreement may be construed as Wayne State University’s consent to submit any claim, dispute or other 
matter in question for dispute resolution pursuant to any arbitration or mediation process, whether or not 
provisions for dispute resolution are included in a document which has been incorporated by reference into 
this agreement.  Specifically, all references to Arbitration contained in the General Conditions are 
superceded by this Article. 

 
8.2 In any claim or dispute by the Contractor against the University, which cannot be resolved by negotiation, 

the Contractor shall submit the dispute in writing for an administrative decision by the University’s Vice 
President for Finance and Administration, within 30 days of the end of negotiations.  Any decision of the 
Vice President shall be made within 45 days of receipt from the Contractor and is final unless it is 
challenged by the Contractor by filing a lawsuit in the Court of Claims of the State of Michigan within one 
year of the issuance of the decision.  The Contractor agrees that appeal to the Vice President is a condition 
precedent to filing suit in the Michigan Court of Claims. 

 
8.3 For purposes of this section, the “end of negotiations” shall be deemed to have occurred when: 
 

8.3.1 Either party informs the other that pursuant to this section, negotiations are at an impasse; or   

8.3.2 The Contractor submits the dispute in writing to the Vice President.   
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8.4 Unless otherwise agreed by the University in writing, and notwithstanding any other rights or obligations of 
either of the parties under any Contract Documents or Agreement, the Contractor shall continue with the 
performance of its services and duties during the pendency of any negotiations or proceedings to resolve 
any claim or dispute, and the University shall continue to make payments in accordance with the Contract 
Documents; however, the University shall not be required or obligated to make payments on or against any 
such claims or disputes during the pendency of any proceeding to resolve such claims or disputes. 

 
Article 9 - Termination for Convenience 

 
9.1 Upon thirty days written notice to the Contractor, the University may, without cause and without prejudice to 

any other right or remedy of the University, elect to terminate the contract.  In such case, the Contractor 
shall only be paid (without duplication of any items), using a Close out Change Order, for the following:  

 
9.1.1 For completed and acceptable work executed in accordance with the  Contract Documents prior to 

the effective date of termination, including fair and reasonable sums for overhead and profit on 
such Work; 
 
 

9.1.2 For expenses sustained prior to the effective date of termination in performing services and 
furnishing labor, materials, or equipment as required by the Contract Documents in connection 
with uncompleted work, including fair and reasonable sums for overhead and profit on such 
expenses. 

 
9.2 The Contractor shall not be paid on account of loss of anticipated profits or revenue, delay or disruption, or 

other economic loss arising out of or resulting from such termination.  For purposes of this section, “fair and 
reasonable sums for overhead and profit” shall be determined by reference to Michigan law, without 
reference to principles used for such determinations in arbitration.   

 
Article 10 - Progress Payments 

 
10.1 On or before the 20th day of each month, the Contractor shall submit a written application for payment, 

using form AIA G702, to the Architect/Engineer and the University’s Project Manager for review.  The 
Architect/Engineer shall have ten (10) calendar days to accept or reject the Contractor’s application for 
payment.  Acceptable applications for payment shall then be submitted to the University for Payment of 
authorized amount(s) within thirty (30) calendar days of receipt by the University’s Project Manager. 

 
10.2 The application for payment shall contain a full schedule of values organized and sorted by subcontractor, 

by Construction Specifications Institute standard work categories, or in another format acceptable to the 
University. 

 
10.3 Monthly progress payments shall show the percentage of work installed as of the date of the application, 

less amount previously installed and the amount due for the application period.  The Contractor shall deduct 
a 10% retainage from the balance due for each progress payment and indicate the net amount due on each 
application. 

 
10.4 When 50% of the work associated with this Agreement is installed, the Contractor shall not deduct 

additional retainage from the balance due from the University.  When substantial completion is achieved 
and acknowledged by the Architect/Engineer, the Contractor and the University in writing, the University 
shall remit to the Contractor all but 2% of the retainage.  The remaining 2% shall be retained by the 
University until the final payment is authorized and remitted to the Contractor. 

 
Article 11 - Acceptance and Final Payments 

 
11.1 Final payment shall be due thirty (30) days after the completion of the work, including all punch list items, 

provided the work is fully completed and the Agreement fully performed. 
 
11.2 Upon receipt of written notice that the work is ready for final inspection and acceptance, the 

Architect/Engineer shall promptly inspect the work.  When the Architect/Engineer concludes that the work is 
acceptable and the Agreement to be fully performed, the Architect/Engineer shall promptly issue a final 
certificate with an original signature, stating that the work provided is complete and acceptable and that the 
entire remaining balance found to be due the Contractor shall be remitted by the University once the final 
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application for payment is received. 
 
11.3 If, after the work has been substantially completed, full completion thereof is materially delayed through no 

fault of the Contractor, and the Architect/Engineer so certifies, the University shall, upon certificate of the 
Architect/Engineer, and without terminating the Contract, make payments of the balance due for that portion 
of the work fully completed and accepted.  Such payments shall be made under the terms and conditions 
governing final payment, except that it shall not constitute a waiver of claims. 

 
 

Article 12 - Non-Discrimination 
 

12.1 The Contractor agrees that it will not discriminate against any employee or applicant for employment, to be 
employed in the performance of this Agreement, with respect to hire, tenure, terms, conditions or privileges 
of employment or any matter directly or indirectly related to employment, because of race, color, religion, 
sex, age, national origin, or ancestry. Breach of this covenant may be regarded as material breach of this 
Agreement. 

 
12.2 The Contractor further agrees that it will, in all subcontracts relating to the performance of the work under 

this Agreement, provide in its subcontracts that the subcontractor will not discriminate against any 
employee or applicant for employment, to be employed in the performance of such contract, with respect to 
hire, tenure, terms, conditions or privileges of employment,  or any matter directly or indirectly related to 
employment because of race, sex, age, color, religion, national origin or ancestry.  Breach of this covenant 
may also be regarded as a material breach of this Agreement. 

 
 

Article 13 – Laborers and Mechanics  
 
13.1 All laborers and mechanics must be covered by Worker’s Compensation and Employer’s Liability Insurance 

as required by Federal and Michigan law.  The Contractor shall also require all of its Subcontractors to 
maintain this insurance coverage.   

 
13.2 The Contractor acknowledges and shall abide by the University’s prohibition on use of 1099 independent 

contractors and owner / operator business entities.  The Contractor shall ensure that all classifications of 
laborers and construction mechanics performing Work on the Project job site are employees of the 
Contractor or any Trade Contractor for any tier thereof, and that each worker is covered by workers 
compensation insurance. 

 
 

Article 14 - Prevailing Wages 
 

14.1 The Contractor and each subcontractor shall pay to each class of mechanics and laborers not less than the 
wage and fringe benefit rates prevailing in the Detroit Metropolitan Area, as determined by the United 
States Department of Labor.  The Contractor shall post on site, in a conspicuous place, a copy of all 
applicable wage and benefit rates, and shall provide the University with a copy of the applicable wage and 
benefit rates. 

 
14.2 The Contractor and each subcontractor shall keep an accurate record showing the name and occupation of 

and the actual benefits and wages paid to each laborer and mechanic employed in connection with this 
contract.  The Contractor and each subcontractor shall make certified payroll records available to the 
University’s representatives upon request. 

 
14.3 If a Contractor or subcontractor fails to pay the prevailing rates of wages and fringe benefits and does not 

cure such failure within ten (10) days after notice to do so by the University, the University shall have the 
right, at its option, to do any or all of the following: 

 
 14.3.1 Withhold all or any portion of payments due the Contractor as may be considered necessary by 

the University to pay laborers and mechanics the difference between the rates of wages and 
fringe benefits required by this Agreement and the actual wage and fringe benefits paid. 

 
14.3.2 Terminate part or all of this Agreement or any subagreement and proceed to complete the 
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Agreement or subagreement by separate agreement with another Contractor or otherwise, in 
which case the Contractor and its sureties shall be liable to the University for any excess costs 
incurred by the University. 

 
14.4 The Contractor shall include terms identical or substantially similar to this section in any Agreement or 

subagreement pertaining to the project. 
 

Article 15 - Save Harmless 
 

15.1 The Contractor shall indemnify, defend and hold harmless the University, its agents and employees from 
any and all loss, damage, claims, and causes of action whatsoever, including all costs, expenses and 
attorneys’ fees arising out of Contractor’s performance of obligations under the terms and conditions of this 
agreement.  Such responsibility shall not be construed as liability for damage caused by or resulting from 
the negligence of the University, its agents other than the Contractor, or its employees. 

 
Article 16 - Liquidated Damages 

 
16.1 It is understood and agreed that, if the project is not completed within the time specified in the Agreement 

plus any extension of time allowed pursuant thereto, the actual damages sustained by the University 
because of any such delay will be uncertain and difficult to ascertain, and it is agreed that the reasonable 
foreseeable value of the use of said project by the University would be the sum of $150.00, One Hundred 
Fifty  Dollars per day.  Therefore, the Contractor shall pay as liquidated damages to the University the sum 
of  $150.00, One Hundred Fifty   Dollars per day for each day’s delay in substantially completing said 
project beyond the time specified in this Agreement and any extensions of time allowed thereunder. 

 
 "ENTER N/A FOR ABOVE AMOUNT IF NO LIQUIDATED DAMAGES" 
 

Article 17- Interpretation  
 

17.1 This Agreement shall be interpreted and construed according to the laws of the State of Michigan. 
 
17.2 If one part of this Agreement is found to be void by legal or legislative action, the remainder of the contract 

remains in full effect. 
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Article 18 - Drawings and Specifications 
 

18.1 The Technical Specifications and the Project Manual dated April 30, 2014, and the following List of 
Drawings represents the scope of work as defined in the Contract Documents from Article 4. 

 
DRAWINGS 
 
Drawing No.:  Description     dated 
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IN WITNESS WHEREOF the parties to these presents have hereunto set their hands as of the day and year first 
written above. 
 
Signed, sealed and delivered 
in the presence of:    CONTRACTOR’S NAME GOES HERE 
 
      By__________________________________                                 
          signature 
 
      ____________________________________ 
      Please print name here 
 
      ____________________________________ 
      Date signed 
 
      ____________________________________ 
      Title 
 
_____________________________ 
Witness      THE BOARD OF GOVERNORS of 
      WAYNE STATE UNIVERSITY 
       
      By_______________________________ 
           Richard J. Nork, Vice President for 
           Finance and Facilities 
 
      __________________________ 
      Date signed 
 
 
Form Contract Approved by  OGC 06/13 – LG 
File_reference_here 
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FORM OF GUARANTEE 
 
 
PROJECT:   Knapp Chiller Replacement                                                                                                                                                                                                  
 
OWNER:   BOARD OF GOVERNORS, WAYNE STATE UNIVERSITY                                                                                              
 
CONTRACTOR:                                                                                                     
 
DATE:                                             
 
Know all men by these presents that, in consideration of my (our) having been awarded the Contract or Subcontract for 
complete furnishing and installation of: 
 
Knapp Chiller Replacement  (509-245424-3) 
 
 
For:  Board of Governors, Wayne State University                                                                                                     
 
In conformity with drawings and specifications prepared by Architect or Engineer, MEP Engineering, and known as the 
buildings indicated above, I (we) do hereby agree that, should I (we) be notified that the said work has proved faulty, 
etc., that I (we) will return to the buildings within three (3) working days of the receipt of such notice, and will furnish the 
necessary labor and material to repair such work to the satisfaction of the Owner and without cost to the Owner. 
 
The Agreement shall remain in full force and effect for a one year period (DATE TBD) 
 
WITNESS:     signed:                                                  
       Subcontractor 
 
      by:                                                          
 
      address:                                                  
 
      city/state/zip:                                             
 
      signed:                                                    
       General Contractor 
      by:                                                         
 
(THIS FORM TO BE FILED IN DUPLICATE.)
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 GENERAL CONDITIONS (Revised 10-2009) 
 
 
A. Although AIA Document A201 - Twelfth Edition (April 1970) - "General Conditions of the Contract for 

Construction" is not bound herein, it forms a part of these construction documents. 
 
B. A reference copy of AIA Document A201 - Twelfth Edition (April 1970) - "General Conditions of the Contract for 

Construction" is on file at the following location: 
 
 
    Wayne State University 
    Finance & Facilities Management   
    Procurement & Strategic Sourcing 
    Academic / Administrative Services Building 
    5700 Cass Avenue 
    Detroit Michigan 48202 
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 SUPPLEMENTARY GENERAL CONDITIONS 
 
 OF 
 
 THE CONTRACT FOR CONSTRUCTION 
 
 
 
  
 Facilities Planning & Management - Design & Construction Services 
 
 Wayne State University 
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WSU SUPPLEMENTARY GENERAL CONDITIONS 
 OF THE 
 CONTRACT FOR CONSTRUCTION 
 
NOTE: The following items related to A.I.A. General Conditions, A.I.A. Document A-201 - Twelfth Edition 

(April 1970), by specific number being amended to.  These items, as amendments, shall have 
precedence over the article being amended. 

 
ARTICLE 1 - CONTRACT DOCUMENTS 
 
1.1  DEFINITIONS 
 
1.1.5  The Agreement 
 

The Agreement executed by the Contractor and the Owner. 
 
1.2  EXECUTION, CORRELATION, INTENT, AND INTERPRETATIONS 
 
1.2.6  "General Conditions and "Supplementary General Conditions" apply with  

equal force to all Contractors, Subcontractors work, and extra work required under this Contract. 
 
1.2.7  Precedence of Drawings and Specifications. 

The Agreement has precedence over WSU Supplementary General Conditions. 
 

WSU Supplementary General Conditions have precedence over A.I.A. A-201 General Conditions 
of the Contract. 

 
Specifications have precedence over drawings.  Full-size drawings have precedence over scale 
drawings.  Large-scale plans and details have precedence over small-scale plans and details.  
Figured dimensions have precedence over plans and elevations. 

 
ARTICLE 2 - ARCHITECT 
 
2.1  DEFINITION 
 
2.1.1.1 The term Architect or Architect/Engineer as used in these specifications refers to Facilities 

Planning and Management - Design Services, and/or Consulting Architect/Engineer. 
 
2.2  ADMINISTRATION OF THE CONTRACT 
 
2.2.16 The Architect will assign Field Representatives to make periodic visits to the project for the 

purpose of assisting the Architect in carrying out his field responsibilities at the site.  The duties, 
responsibilities and limitations of authority of any such Field Representative shall be as follows: 

 
a. Explain Contract Documents:  Assist the Contractor via the Contractor's Superintendent 

to understand the intent of the Contract Documents. 
 

b. Observations:  Conduct on-site observations and spot checks of the work in progress as 
a basis for determining conformance of the work, material, and equipment with the 
Contract Documents. 

 
 

c. Additional Information:  Obtain from the Architect, additional details or information, if and 
when required, at the job site for proper execution of the work. 

 
d. Modifications:  Consider and evaluate suggestions or modifications that may be submitted 

by the Contractor and report them with recommendations to the Architect for final 
decision. 

 
e. Construction Schedule and Completion:  Be alert to the completion, and report same to 

the Architect.  When the construction work has been completed in accordance with the 
Contract Documents, advise the Architect that the work is ready for general inspection 
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and acceptance. 
 

f. Job Conferences:  Attend and report to the Architect on all required conferences held at 
the job site. 

 
g. Observe Tests:  See that tests which are required by the Contract Documents are actually 

conducted; observe, record and report to the Architect all details relative to the test 
procedures; and advise the architect's office in advance of the schedules of tests. 

 
h. Inspection by Others:  If inspectors, representing local, state or federal agencies having 

jurisdiction over the project, visit the job site, accompany such inspectors during their trips 
through the project, record the outcome of these inspections, and report same to the 
Architect's office. 

 
i. Shop Drawings:  Do not permit the installation of any materials and equipment for which 

shop drawings are required unless such drawings have been duly approved and issued 
by the Architect. 

 
j. Contractor's Requisitions for Payment:  Review and make recommendations to the 

Architect for disposition. 
 

k. List of Items for Correction:  After substantial completion, make a list of items for 
correction before final inspection and check each item as it is corrected. 

 
l. Owner's Occupancy of the Building:  If the Owner occupies (to any degree) the building 

prior to actual completion of the work by the Contractor, be especially alert to possibilities 
of claims for damage to completed work prior to the acceptance of the building. 

 
m. Owner Existing Operation:  In the case of additions to or Demolitions  of an existing 

facility, which must be maintained as an operational unit, be alert to conditions on the job 
site which may have an effect on the Owner's existing operation. 

 
n. Limitations of Authority:  Do not become involved in any of the following areas of 

responsibility unless specific exceptions are established by written instructions issued by 
the Architect. 

 
aa. Do not authorize deviations from the Contract Documents. 
 
bb. Avoid conducting any test personally. 

 
cc. Do not enter into the area of responsibility of the Contractor's field 

superintendent. 
dd. Do not expedite job for Contractor unless so instructed by the Architect. 

 
ee. Do not advise on or issue directions relative to any aspect of the building 

technique or sequence unless a specific technique or sequence is called for in 
the Specifications or by written instructions from the Architect. 

 
ff. Do not approve shop drawings or samples. 

 
gg. Do not authorize or advise the Owner to occupy the Project, in whole or in part, 

prior to the final acceptance of the building. 
 

hh. Do not issue a Certificate for Payment. 
 
ARTICLE 3 - OWNER 
 
3.5  OWNER'S RIGHT TO DO WORK 
 
3.5.1 The Owner may exercise his right, which is hereby acknowledged by the Contractor, to let 

independent of the Contract for the work herein specified, any other work on the premises even if 
of like character and trades, and the Owner shall not be liable for any damage, loss or expense 
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incurred by the Contractor through the fault of any other Contractor so employed by the Owner.  
The Contractor acknowledges the necessity of work by others, to be performed at approximately 
the same time as the work hereunder, and agrees to perform his work in full cooperation with the 
work of such other trades and/or Contractors, partially or entirely completed, by such other trades 
and/or Contractors, or by the Owner, when, in the opinion of the Architect, such access or use is 
necessary for the performance and completion of any portion or all of the work of others or of any 
work on the site. 

 
3.6 OWNER'S ACCESS AND PARTIAL OCCUPANCY 
 
3.6.1 The Owner shall have access to the work at all times, and at his election, may from time to time 

(prior to the stipulated contract completion date) occupy any of the units or parts of the project as 
the work in connection therewith is complete to such a degree as will, in the opinion of the Owner, 
permit their temporary or permanent use.  The Owner will, prior to any such partial occupancy, give 
notice to the Contractor thereof and such occupancy shall be upon the following terms: 

 
a. Such occupancy shall not constitute an acceptance of work not performed in accordance 

with the Contract nor shall such occupancy relieve the Contractor of liability to perform 
any work by the Contract by not complete at the time of occupancy. 

 
b. Except as otherwise provided by an agreement at the time of such partial occupancy, the 

Contractor shall be relieved of all maintenance costs on units or parts so occupied. 
 
c. The Contractor shall not be responsible for wear and tear or damage resulting from partial 

occupancy. 
 

d. The Owner shall assume risk of loss with respect to any unit or part so occupied. 
 

e. The Contractor shall, if required by the Owner, furnish heat, light, water, or other such 
services to the units or parts occupied and the Owner shall make proper remuneration 
therefore to the Contractor. 

3.6.2 The Contractor agrees that the Owner shall have the right, after seven (7) days' written notice to 
the Contractor, to place and install as much equipment and machinery during the progress of the 
work as is possible before the completion of the various parts of the work; and further agrees that 
such placing and installation of equipment shall not in any way evidence the completion of the 
work or any portion thereof, nor signify the Owner's acceptance of the work or any portion thereof.  
Should the Owner place or install such equipment and machinery with his own forces he shall be 
responsible for any damage to work of the Contractor caused by the Owner's work or workmen.  
Should the Owner have such placement or installation performed by another Contractor, then the 
Owner shall require said Contractor to be responsible for all such damage caused by his work, his 
workers, or his subcontractors. 

 
ARTICLE 4 - CONTRACTOR 
 
4.4 LABOR AND MATERIALS 
 
4.4.3 All materials shall be so delivered, stored and handled to prevent the inclusion of foreign materials 

and the damage of materials by water or breakage.  Packaged materials shall be delivered and 
stored in original packages until ready for use.  Packages or materials showing evidence of water 
or other damage shall be rejected.  All materials shall be of the respective qualities specified 
herein. 

 
4.4.4 The Contractor shall be responsible for the proper care and protection of all his materials, 

equipment, etc., delivered at the site.  Building materials, equipment, etc., may be stored on the 
premises subject to the approval of the Architect. 

 
4.4.5 To insure timely availability of critical materials in case of national emergency, the Contractor may 

order his subcontractors to proceed with fabrication of the same earlier than required by normal 
sequence of construction.  In the event storage facilities are not available on the site or at the 
source of fabrication, the Owner will endeavor to provide such storage space as may be available 
to care for same.  Where this is necessary, the Contractor shall be paid for all stored material on 
the Owner's property or on the properties approved by the Owner upon approval of certified 
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invoices.  It shall be the Contractor's obligation to pay for all handling costs and damage to this 
material.  The Contractor shall protect this property against damage. 

 
4.6 TAXES 
 
4.6.1 The Bidder shall include in his proposal and make payment of all Federal, State, County and 

Municipal taxes including Michigan State Sales and Use Taxes, now in force or which may be 
enacted during the progress and completion of the work covered. 

 
4.7 PERMITS, FEES AND NOTICES 
 
4.7.3 The Contractor shall pay highway or DPW fees for damages to sidewalks, streets, or other public 

property or to any public utilities. 
 
4.7.4 Permits and licenses of a temporary nature necessary for the execution of the work shall be 

secured and paid for by the Contractor. 
 
 
 
 
 
 
4.7.5 Except for the General Building Permit (which is not required), the Contractor shall secure 

and pay for all other required permits, including the following: 
 

Electrical  - State of Michigan 
Plumbing - State of Michigan 
Mechanical - State of Michigan 
Elevator - City of Detroit 

 
4.7.6 The Contractor shall secure certificates of inspection and of occupancy that may be required by 

authorities having jurisdiction over the work.  These certificates shall be delivered to the Architect 
upon completion of the work. 

 
4.9 SUPERINTENDENT 
 
4.9.2 The Contractor shall give sufficient supervision to the work, using his best skill and attention. He 

shall carefully study and compare all drawings, specifications, and other instructions, and shall at 
once report to the Architect any error, inconsistency, or omission which he may discover, but he 
shall not be held responsible for their existence or discovery. 

 
4.9.3 The Contractor's superintendent shall periodically inspect the entire project to make certain that all 

of the stipulations of all of the articles of the General Conditions are being observed. 
 
4.12  DRAWINGS AND SPECIFICATIONS AT THE SITE 
 
4.12.1.1 Refer to Paragraph 4.12.1, of A.I.A. General Conditions of the Contract for Construction.  Modify 

the last sentence of this paragraph to read: 
 

"The Drawings, marked to record all changes made during 
construction, shall be incorporated in the Contractor's 
'Informational Package'." 

 
4.12.2 As a basic and interim step for the fulfillment of the "Informational Package", accurate records of 

all non-structural underground and concealed work shall be kept, including, but not limited to, all 
piping, conduit, equipment, and drainage and tunnel work.  In addition, such records shall be 
available for review during various steps of the project. 

 
4.13 SHOP DRAWINGS AND SAMPLES 
 
4.13.9 Immediately before and as a condition of substantial completion, the Contractor shall provide the 

Owner an "Informational Package" and instructional sessions on the operation, maintenance, and 
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service of the facility.  The "Informational Package" shall include: 
 

1. One (1) set of transparency (sepia) of the approved shop drawings and 
descriptive material submitted during construction.  Any shop documents 
unobtainable in sepia shall be supplied in three (3) sets. 

 
2. One (1) set of transparency (sepia) of constructional shop drawings with all 

installation revisions incorporated to reflect the as-built condition. Examples of 
constructional shop drawings are dimensioned conduit, piping and ductwork 
layout drawings. 

 
 

3. Three (3) sets of instructional manuals on the installation, operation, 
maintenance and service of equipment and systems, including parts lists. 

 
Examples of Specific Information Required: 

 
1. Electrical 

 
a. Conduit layout of light, power, and special systems, indicating dimensionally the 

locations and size of runs; circuit grouping and conductor size and number in 
conduit runs. 

b. System description and elementary diagrams, connection and interconnection 
diagrams, and device internal diagrams. 

 
2. Mechanical 

 
a. Piping and ductwork layout indicating dimensionally the location and size of the 

runs. 
 

b. Description and diagrams of control systems. 
 

Following the submittal of the "Informational Package", the Contractor shall schedule and provide, 
at the Owner's convenience, instructional sessions for Owner's personnel to acquaint them with 
the operation, maintenance, and service of the system. 

 
3. Elevators 

 
a. Elementary diagrams and description of sequence of operation of the system 

control components, connection and interconnection diagrams, and device 
internal diagrams. 

 
ARTICLE 5 - SUBCONTRACTORS 
 
5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE WORK 
 
5.2.3 Delete Article 5.2.3 in its entirety. 
 
5.2.4  Delete Article 5.2.4 in its entirety. 
 
ARTICLE 7 - MISCELLANEOUS PROVISIONS (Revised 6-13-2011) 
 
7.5 PERFORMANCE BOND AND LABOR AND MATERIAL PAYMENT BOND 
 
7.5.1 The successful Bidder will be required to furnish a Performance Bond and Labor and Material 

Payment bond in an amount equal to 100% of the contract award amount, and include such cost in 
the Proposal, complying with the laws of the State of Michigan.  The graduated formula no longer 
applies.   
 

A.         Performance Bond and Labor and Material Payment Bond shall be from a surety company 
acceptable to the Owner and made payable as follows: 
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(1)        A Labor and Material Payment bond for 100% of the contract award amount to the Board 
of Governors of Wayne State University, and guaranteeing the payment of all 
subcontractors and all indebtedness incurred for labor, materials, or any cause 
whatsoever on account of the Contractor in accordance with the laws of the State of 
Michigan relating to such bonds. 

 
(2)        A Performance bond for 100% of the contract award amount to the Board of Governors of 

Wayne State University to guarantee and insure the completion of work according to the 
Contract. 

 
B.  The only acceptable Performance Bond shall be the AIA A312 – 2010.    

 
C. The Contractor shall include with his bid evidence of his ability to obtain a Performance Bond in the 

amount of 100% of the bid amount, and in accordance with the terms and conditions outlined in this 
section,  Such evidence shall be project specific and shall be submitted on a form provided by the 
Surety or Agent thereof. 
 

7.7 ROYALTIES AND PATENTS 
 
7.7.1 The Contractor hereby agrees to indemnify, protect and save harmless the Architect and the 

Owner from and against any and all liability, loss or damage, and to reimburse the Owner and the 
Architect for any expenses, including legal fees and disbursements to which the Owner or the 
Architect may be put because of claims of litigation on account of infringement or alleged 
infringement of any letters patent or patent rights by reason of the work or materials, equipment, or 
other items used by the Contractor in its performance. 

 
7.9 INTEREST 
 
7.9.1 Delete Article 7.9 in its entirety. 

 
ARTICLE 8 - TIME 
 
8.1 DEFINITIONS 
 
8.1.3 The Date of Substantial Completion of the Work is the Date certified by the Architect when 

construction of the entire work is sufficiently complete, in accordance with the Contract 
Documents, so the Owner may occupy the Work for the use for which it is intended.  It is the 
beginning date for the guarantees on all the Project Work. 

 
8.3.5 LIQUIDATED DAMAGES 
 

It is understood that if said Contract is not completed within the time specified in the Contract plus 
any extension of time thereto, the Contractor shall pay Liquidated Damages to the Owner as set 
forth in Article 11 of the Agreement between Contractor and Owner for Construction. 

 
ARTICLE 9 - PAYMENT AND COMPLETION 
 
9.3 PROGRESS PAYMENTS 
 
9.3.1 On or before the 20th day of each month, the Contractor shall submit to the Architect on the 

Owner's Standard Form, a written application for payment showing the proportionate value of the 
work installed to date from which shall be deducted, a reserve of 10% and all previous payments, 
and the balance of the amount as approved by the Architect shall be due and payable to the 
Contractor on or about the 15th day of the succeeding month. 

 
9.3.2.2 No payments will be made because of materials or equipment stored off the site, except as 

provided for in Subparagraph 4.4.5 of the Supplementary General Conditions or other special 
cases the Owner may approve. 

9.6 FAILURE OF PAYMENT 
 
9.6.1 Delete Article 9.6 in its entirety. 
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ARTICLE 11 - INSURANCE (Revised 3-22-2012) 
 
11.1 CONTRACTOR'S LIABILITY INSURANCE 
 
11.1.2 The insurance required by Subparagraph 11.1.1 shall be written for not less than any limits of 

liability specified herein, or required by law, whichever is greater, and shall include contractual 
liability insurance as applicable to the Contractor's obligations under Paragraph 4.18. 

 
During the life of the Contract, the Contractor shall maintain the following types of insurance: 

 
A. General Requirements 

 
Type of Insurance   Minimum Requirement 

 
1.Comprehensive General  Bodily Injury  $  500,000 each person 

Liability      $1,000,000 aggregate 
 

Property Damage  $  500,000 each occurrence 
$1,000,000 aggregate 

or 
$2,000,000 combined single limit (CSL) 

 
2.Fire Legal Liability     $  100,000 

 
3.Comprehensive Automobile Bodily Injury  $  500,000 each person 
    Liability (including     $1,000,000 each accident 

Hired and non-owned Property Damage  $ 500,000 each accident 
vehicles)  

or 
$2,000,000 combined single limit (CSL) 

4.Workers'Compensation  Statutory - Michigan 
(Employer's Liability) $100,000 

 
5.Property - All Risk  In an amount sufficient to cover the total value of the contractor's 

property in the care, custody or control of WSU. 
 
 

B. Maximum Acceptable Deductibles   
 

  Type of Insurance    Maximum Deductible 
 

Comprehensive General Liability  $5,000 
Fire Legal Liability    $5,000 
Comprehensive Automobile Liability     -0- 
Workers' Compensation      -0- 
Property - All Risk    $  500 
 

11.1.3 The Board of Governors, Wayne State University, shall be named as an additional insured but only 
with respect to accidents arising out of the performance of said contract.  The contractor shall 
prepare a certificate of insurance which shall name the “Office of Risk Management; 5700 Cass 
Avenue” as the Wayne State University certificate holder. 

 
11.1.3.1 The Contractor shall either 1) require each of his Subcontractors to procure and to maintain during 

the life of his subcontract, Subcontractors' Comprehensive General Liability, Automobile Liability 
and Property Damage Liability Insurance of the type and in the same amounts as specified in the 
Subparagraph, or 2) insure the activity of his subcontractors in his own policy. 

11.2 OWNER'S LIABILITY INSURANCE 
 
 Delete Article 11.2 in its entirety.        

    
11.3 PROPERTY INSURANCE 
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 Delete Article 11.3 in its entirety and replace with the following: 
 
11.3.1 The Contractor shall purchase and maintain property insurance upon the entire work at the site to 

the full insurable value thereof.  This insurance shall include the interests of the Owner, the 
Contractor, Subcontractors, and sub-subcontractors in the work and shall insure against the perils 
of Fire, Extended Coverage, Vandalism, and Malicious Mischief. 

 
11.3.2  The Owner and Contractor waive all rights against each other for damages caused by fires or other 

perils to the extent covered by insurance provided under Subparagraph 11.3.1.  The Contractor 
shall require similar waivers by Subcontractors and sub-subcontractors in accordance with Clause 
5.3.1.5. 

 
11.3.3  Insurance must be issued by an insurance company with an “A rating as denoted in the AM Best 

Key Rating Guide”. 
 
ARTICLE 12 - CHANGES IN THE WORK 
 
12.1 CHANGE ORDERS 
 
12.1.8 Percentage markups in pricing under Subparagraphs 12.1.3.1, 12.1.3.3, and 1.2.4 shall be as 

limited in the Contract Documents.  Unit price of Subparagraph 12.1.3.2 shall represent total unit 
cost to the Owner and shall include the Contractor's markup for overhead and profit. 

 
ARTICLE 14 - TERMINATION OF THE CONTRACT 
 
14.1 TERMINATION BY THE CONTRACTOR 
 
14.1.1 If the work is stopped for a period of thirty days under any order of any court or other public 

authority having jurisdiction, or as a result of any act of government, such as a declaration of a 
national emergency making materials unavailable, through no act or fault of the contract or a 
subcontractor or their agents or employees or other persons performing any of the Work under a 
contract with the contractor, then the contractor may, upon seven days' written notice to the Owner 
and the Architect, terminate the contract and recover from the Owner payment for all Work 
executed and for any proven loss sustained upon any materials, equipment, tools, construction 
equipment, and machinery, including reasonable profit and damages. 

 
ARTICLE 15 - ADDITIONAL CONDITIONS 
 
15.1 SUBSTITUTION OF MATERIALS AND EQUIPMENT 
 
15.1.1 Whenever a material, article, or piece of equipment is identified on the Drawings or in the 

Specifications by reference to manufacturers' or vendors' names, trade names, catalog numbers, 
or the like, it is so identified for the purpose of establishing a standard, and any material, article, or 
piece of equipment of other manufacturers or vendors, which will perform adequately the duties 
imposed by the general design will be considered equally acceptable provided the material, article, 
or piece of equipment so proposed is, in the opinion of the Architect, of equal substance, 
appearance, and function.  It shall not be purchased or installed by the Contractor without the 
Architect's written approval. 

 
 
15.2 NON-DISCRIMINATION PROVISION AND WAGE AND HOUR ACT 
 
15.2.1 During the performance of this contract, the Contractor agrees as follows: 
 
15.2.1.1   The Contractor shall not discriminate against any employee or applicant for employment because 

of sex, race, creed, color, age, or national origin. The Contractor will take affirmative action to 
insure that applicants are employed, and that employees are treated during employment without 
regard to their sex, race, age, creed, color, or national origin. 

 
15.2.1.2   Such action shall include but not be limited to, the following:  employment; upgrading; demotion; or 

transfer; recruitment or recruitment advertising; layoff or terminations; rates of pay or other forms 
of compensation; and selection for training, including apprenticeship.  The Contractor agrees to 
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post in conspicuous places, available to employees and applicants for employment, notices to be 
provided setting forth the provisions of this non-discrimination clause. 

 
15.2.1.3   The Contractor will, in all solicitations, or advertisements for employees, placed  by or on behalf of 

the contractor, state that all qualified applicants will receive consideration for employment without 
regard to sex, race, creed, color, age or national origin. 

 
15.2.1.4   The Contractor will send to each labor union or representative of workers with which he has a 

collective bargaining agreement or other contract or understanding, a notice advising the labor 
union or worker's representative of the Contractor's commitments under Section 202 of Executive 
Order No. 11246 of October 27, 1965, and shall post copies of the notice in conspicuous places 
available to employees and applicants for employment. 

 
15.2.1.5   The Contractor will comply with all provisions of the Executive Order No. 11246 of October 27, 

1965, and of the rules, regulations and relevant orders of the Secretary of Labor or other 
government agency or authority having jurisdiction. 

 
15.2.1.6   The Contractor will furnish all information and reports required by Executive Order No. 11246 of 

October 27, 1965, and by the rules, regulations, and orders of the Secretary of Labor or other 
government agency or authority having jurisdiction, and will permit access to his books, records, 
and accounts by the administrative agency and the Secretary of Labor for the purposes of 
investigation to ascertain compliance with such rules, regulations and orders. 

 
15.2.1.7   In the event of the Contractor's noncompliance with the non-discrimination clauses of this contract, 

or with any of the said rules, regulations, or orders, this Contract may be canceled, terminated or 
suspended in whole or in part, and the Contractor may be declared ineligible for further University 
contracts or federally-assisted contracts in accordance with procedure authorized in Executive 
Order No. 11246 of October 27, 1965, or by rule, regulation, or order of the Secretary of Labor or 
other government agency or authority having jurisdiction. 

 
15.2.1.8   The Contractor will include in the provisions of Subparagraph 15.2.1.1 through 15.2.1.8 in every 

subcontract or purchase order unless exempted by rules, regulations or orders of the President's 
Committee on Equal Employment Opportunity issued pursuant to Section 204 of Executive Order 
No. 11246 of September 14, 1965, so that provisions will be binding upon each subcontractor or 
vendor.  The Contractor will take such action with respect to any subcontract or purchase order as 
the administering agency may direct as a means of enforcing such provisions including sanctions 
for noncompliance: Provided, however, that in the event the Contractor becomes involved as a 
result of such direction by the administering agency, the Contractor may request the United States 
to enter into such litigation to protect the interest of the United States. 

 
15.3 COMPLIANCE WITH COPELAND ANTI-KICKBACK ACT AND REGULATIONS 
 
15.3.1 The Contractor shall comply with the Copeland Anti-Kickback Act and Regulations of the Secretary 

of Labor (29CFR, Part 3) which are herein incorporated by reference. 
 
15.4 PREVAILING WAGES 
 
15.4.1 Contractors and subcontractors shall pay all mechanics and laborers, including apprentices and 

trainees, no less than the wage and fringe benefit rates prevailing in the locality in which the work 
is performed.  Wage and fringe benefit rates are determined by the Federal Government 
Department of Labor. 

 
15.4.2 Classifications not provided in the schedule shall be determined prior to the award of the contract 

and shall be no less than the wage and fringe benefit rates determined by the Federal Department 
of Labor. 

    
15.4.3 Contractors and subcontractors shall adhere to the ratios of apprentices to journey workers as 

determined by the Federal Department of Labor. 
 
15.4.4 Contractors and subcontractors shall keep a copy of the prescribed wage and benefit rates posted 

at the construction site in a conspicuous place. 
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15.4.5 Contractors and subcontractors shall keep an accurate record of the name, occupation, and the 
actual benefits paid to each mechanic or laborer for the contract.  This record shall be made 
available for reasonable inspection by the Federal Department of Labor and the Owner. 
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DRAWINGS 
 
 
The Technical Specifications dated April 30, 2014 and the following List of Drawings represent the scope of work as 
defined in the Contract Documents from Article 4. 
 
DRAWINGS 
 
Drawing No.:  Description      
 
 

T-00  Cover sheet 
M-0.0  Mechanical Legend, Symbols, Abbreviations and Notes 
MD-1  Partial basement mechanical demolition plan 
M-1.0  Phase I Mechanical installation Plan 
M-2.0   Phase II Mechanical installation Plan 
M-3.0  Concrete pads for new chillers and new pumps 
M-4.0  Mechanical schedules and notes 
M-5.0  CHW and CTW schematic diagram and control notes 
E0.0  Electrical Abbreviations, Legend and Symbols 
ED.1  Partial basement electrical power plan demolition & power riser diagram demolition 
E1.0   Partial basement electrical power plan new work & power riser diagram new work 
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GENERAL REQUIREMENTS 

 
 

GENERAL 
 
A. CONTRACTOR'S RESPONSIBILITY 
 
 It is not the responsibility of the Architect/Engineer or Owner's Representative to notify the Contractor or 

subcontractors when to commence, to cease, or to resume work; nor in any way to superintend so as to relieve 
the Contractor of responsibility or of any consequences of neglect or carelessness by him or his subordinates.  
All material and labor shall be furnished at times best suited for all Contractors and subcontractors concerned, 
so that the combined work of all shall be properly and fully completed on the date fixed by the Contract. 

 
 The Contractor shall be responsible for all items contained in both the specifications and on the drawings for all 

trades.  He shall be responsible for the proper division of labor according to current labor union agreements 
regardless of the division of responsibility implied in the contract documents.   

 
B. CODES AND STANDARDS 
 
 Reference to standard specifications for workmanship, apparatus, equipment and materials shall conform to the 

requirements of latest specifications of the organization referenced, i.e., American Society for Testing Materials 
(ASTM), Underwriters Laboratories, Inc. (UL), American National Standards Institute, Inc. (ANSI), and others so 
listed in the Technical Specifications. 

 
C. PERMITS, FEES AND NOTICES 
 
 See Supplementary General Conditions. 
 
D. MEASUREMENTS 
 
 Before proceeding with each Work Item, Contractor shall locate, mark and measure any quantity or each item 

and report quantities to Engineer.  If measured quantities exceed Engineer’s estimate, Contractor shall obtain 
written authorization to proceed from Owner before executing Work required for that Work Item. 

 
 Measurement of quantities for individual Work Items will be performed by Contractor and reviewed by Engineer.  

Coordinate measurements with inspection as required in Section “Coordination.” 
 
 Cost of Work included in Work Item for quantities as indicated in Contract Documents shall be included in Base 

Bid. 
 
 1. Additions to or deductions from lump sum price for quantities of each Work Item added to or deducted 

from Work respectively shall be at unit prices indicated in Bid Form and shall constitute payment or 
deductions in full for all material, equipment, labor, supervision and incidentals necessary to complete 
Work. 

 
E. CONTRACTOR'S MEASUREMENTS 
 
 Before ordering material, preparing Shop Drawings, or doing any work, each Contractor shall verify, at the 

building, all dimensions which may affect his work.  He assumes full responsibility for the accuracy of his figures.  
No allowance for additional compensation will be considered for minor discrepancies between dimensions on 
the drawings and actual field dimensions. 

               
F. CONTINUITY OF SERVICE (Revised 3-26-2012) 
 
 Continuity of all existing services in the building shall be maintained throughout the construction period.  Where 

it is necessary to tie into the existing electrical service, water or waste systems, it shall be done as directed by 
the Architect/Engineer.  This Contract shall also provide temporary lines or bypasses that may be required to 
maintain continuous service in the building.  All utility shutdowns must be approved by the Owners 
Representative / Project Manager, not less than 7 business days prior to the event, so that proper notification 
can be posted. 
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G. SUBMITTALS 
 
 All submittals (except Shop Drawings) and samples required by the Specifications shall be submitted in triplicate 

unless otherwise specified for a particular item under an individual Specification Section. 
 
 Each sample shall be clearly identified on a tag attached, showing the name of the Project Consultant, the 

project number and title, the names of the Contractor, manufacturer (and supplier if same is not the 
manufacturer), the brand name or number identification, pattern, color, or finish designation and the location in 
the work. 

 
 
 Each submittal shall be covered by a transmittal letter, properly identified with the project title and number and a 

brief description of the item being submitted. 
 
 Contractor shall be responsible for all costs of packing, shipping and incidental expenses connected with 

delivery of the samples to the Project Consultant or other designated address. 
 
 If the initial sample is not approved, prepare and submit additional sets until approval is obtained. 
 
 Materials supplied or installed which do not conform to the appearance, quality, profile, texture or other 

determinant of the approval samples will be rejected, and shall be replaced with satisfactory materials at the 
Contractor's expense. 

 
H. GENERAL/STANDARD ELECTRONIC EQUIPMENT AND INFRASTRUCTURE REQUIREMENTS (Revised 

11-2008) 
 

1. Compliance with WSU Standards for Communications Infrastructure 
 

A. All applicable work, products, materials and methods shall comply with the latest version of the 
“WSU Standards for Communications Infrastructure” except as where noted. 

 
B.  This document is available at the following website/URL: http://networks.wayne.edu/WSU-

Communications-Standards.pdf 
 
2. Automation System Program Code 
 

A. All automation system uncompiled and compiled program codes, source codes, custom 
modules, graphical user interface screen shots and any other automation system programming 
data and material (Program Code) shall be provided to the UNIVERSITY in hard copy and on 
CD Rom in an unencrypted format acceptable to the UNIVERSITY. 

 
B. Copyright for the Program Code shall be assigned to the UNIVERSITY for purposes of system 

maintenance. 
 

PROTECTION OF OCCUPANCY (Revised 3-2006) 
 
A. FIRE PRECAUTIONS 
 
 Take necessary actions to eliminate possible fire hazards and to prevent damage to construction work, building 

materials, equipment, temporary field offices, storage sheds, and other property. 
 During the construction, provide the type and quantity of fire extinguishers and fire hose to meet safety and fire 

prevention practices by National Fire Protection Association (NFPA) Codes and Standards (available at 
http://www.nfpa.org/ ) 

            
 In the event that construction includes "hot work", the contractor shall provide the Owner's Representative 

with a copy of their hot work policy, procedures, or permit program.  No hot work activity (temporary 
maintenance, renovation, or construction by operation of a gas or electrically powered equipment which 
produces flames, sparks or heat that is sufficient to start a fire or ignite combustible materials) shall be 
performed until such documents are provided.  During such operations, all highly combustible or flammable 
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materials shall be removed from the immediate working area, and if removal is impossible, same shall be 
protected with flame retardant shield. 

 
 Not more than one-half day's supply of flammable liquids such as gasoline, spray paint and paint solvent shall 

be brought into the building at any one time.  Flammable liquids having a flash point of 100 degrees F. or below 
which must be brought into the building shall be confined in an Underwriters Laboratories (UL) labeled safety 
cans.  The bulk supply of flammables shall be stored at least 75 feet from the building and other combustible 
materials.  Spigots on drums containing flammable liquids are prohibited on the project site.  Drums shall be 
equipped with approved vented pumps, and be grounded and bonded. 

 
 
 Only a reasonable working supply of combustible building materials shall be located inside the building. 
 
 All oil-soaked rags, papers, and other similar combustible materials shall be removed from the building at the 

close of each day's work, or more often if necessary, and placed in metal containers, with self-closing lids. 
 
 Materials and equipment stored in cardboard cartons, wood crates or other combustible containers shall be 

stored in an orderly manner and accessibly located, fire-fighting equipment of approved types shall be placed in 
the immediate vicinity of any materials or equipment stored in this type of crate or carton. 

 
 No gasoline, benzene, or like flammable materials shall be poured into sewers, manholes, or traps. 
 
 All rubbish shall be removed from the site and legally disposed of.  Burning of rubbish, waste materials or trash 

on the site shall not be permitted. 
 
 The contractor shall be responsible for the conduct of employees relative to smoking and all smoking shall be in 

the area designated by the Architect/Engineer. 
 
B. GENERAL SAFETY AND BUILDING PRECAUTIONS 
 
 Provide and maintain in good repair barricades, railings, etc., as required by law for the protection of the Public.  

All exposed material shall be smoothly dressed. 
 
 At dangerous points throughout the work environment provide and maintain colored lights or flags in addition to 

above guardrails. 
            
 Isolate Owner's occupied areas from areas where demolition and alteration work will be done, with temporary, 

dustproof, weatherproof, and fireproof enclosures as conditions may require and as directed by the 
Architect/Engineer. 

 
 Cover and protect furniture, equipment and fixtures to remain from soiling, dust, dirt, or damage when demolition 

work is performed in rooms or areas from which such items have not been removed. 
 
 Protect openings made in the existing roofs, floors, and other construction with weatherproof coverings, 

barricades, and temporary fire rated partitions to prevent accidents. 
 
 Repair any damage done to existing work caused by the construction and removal of temporary partitions, 

coverings, and barricades. 
 
 The Contractor will be held responsible for all breakage or other damage to glass up to the time the work is 

completed. 
 
 Provide protection for existing buildings, interior and exterior, finishes, walls, drives, landscaping, lawns (see 

below), etc.  All damages shall be restored to match existing conditions to the satisfaction of the 
Architect/Engineer. 

 
 The Contractor and Owner will define the anticipated area of lawn damage at the project Pre-Construction 

Meeting.  Whether the lawn is sparse or fully developed, any lawn damaged due to the Contractor's work will be 
replaced with sod by the University.  The University's unit cost of $10.00 per square yard and landscaping at a 
rate of 1.5 times the cost of the sod repairs, the full cost of which will be assessed against the Contractor.  At the 
completion of the project, a deductive Change Order reflecting this cost will be issued. 
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 The Contractor is to include an allowance in his bid for this corrective work. 
 
C. INTERFERENCE WITH OWNER'S OPERATIONS 
 
 The Owner will be utilizing the Building Facilities to carry on his normal business operation during construction.  

The Contractor shall schedule performance of the work necessary to complete the project in such a way as to 
interfere as little as possible with the operation during construction.  The Contractor shall schedule performance 
of the work necessary to complete the project in such a way as to interfere as little as possible with the operation 
of the Owner. 

 
 Work which will interfere with the Owner's occupancy, including interruptions to the Owner's mechanical and 

electrical services, and essentially noisy operations (such as jackhammering) shall be scheduled in advance.  
The schedule of alterations shall be approved by the Architect/Engineer and the work shall be done in 
accordance with the approved schedule. 

             
 It is understood that the work is to be carried through to completion with the utmost speed consistent with good 

workmanship and to meet the construction schedule. 
 
 The Contractor shall begin work under the Contract without delay upon receipt of the fully-executed contract and 

shall substantially complete the project ready for unobstructed occupancy and use of the Owner for the 
purposes intended within the completion time stated in the contract. 

 
 The Contractor shall, immediately upon award of contract, schedule his work and expedite deliveries of 

materials and performance of subcontractors to maintain the necessary pace to meet the construction schedule. 
 
CONTRACTOR'S REPRESENTATION AND COORDINATION 
 
A. FIELD SUPERINTENDENT 
 
 Contractor shall assign a full time project manager/superintendent for the duration of the project.  This person 

shall be experienced and qualified in all phases of the work and shall be present at the site during Contractor’s 
working hours.  The project manager shall have Contractor’s full authority to represent Contractor in all routine 
operations including payment, changes to the work, and scheduling.  Contractor shall not re-assign this 
individual without prior written permission of the Owner. 

 
B. MEETINGS 
 
 When directed by the Architect/Engineer, meetings shall be held for the purpose of coordinating and expediting 

the work.  The invited contractors or subcontractors will be required to have qualified representatives at these 
meetings, empowered to act in their behalf. 

 
C. COORDINATION 
 
 The Contractor shall also provide a staff adequate to coordinate and expedite the work properly and shall at all 

times maintain competent supervision of its own work and that of its subcontractors to insure compliance with 
contract requirements. 

 
 The Contractor shall be solely responsible for all construction means, methods, techniques, sequences, and 

procedures and for coordinating all portions of the work under the Contractor. 
 
D. CONSTRUCTION SCHEDULE 
 
 The Construction Schedule shall be prepared after the award of contract.  Soon after, a pre-construction 

meeting is held with the Owner and the Architect/Engineer to determine the areas to which the Contractor will be 
allowed access at any one time.   

           
The Contractor is alerted to the fact that areas in which he will be working will be occupied by students and employees of 
the University as well as the general public.  The Contractor's access, to and from the project site, will be confined to 
limited areas so as not to unduly disrupt the normal activities of the University. 
 
TEMPORARY FACILITIES 
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A. GENERAL 
 
 The following temporary facilities descriptions represent standard conditions. Verify accuracy with 

Architect/Engineer at time of bids. 
 
B. CONTRACTOR’S OFFICE 
  
 Provide field offices as required.  Locate temporary field offices on site where directed by Architect/Engineer. 
 
 Appearance and location of field offices shall be approved by the Architect/Engineer. 
 
 Provide for all other administrative facilities and storage off the Owner's property. 
 
C. STORAGE OF MATERIALS 
 
 All materials shall be stored in areas designated by the Architect/Engineer. All stored materials shall be 

arranged for the minimum disruption to occupants and to allow full access to and throughout the building.  
Materials stored outdoors shall be neat and orderly and covered to prevent damage or vandalism. 

 
D. PARKING 
 
 1. GENERAL 
 
  University parking regulations will be strictly enforced. 
   
  Maintain Owner's parking areas free of dirt and debris resulting from operations under the contract. 
 
 2. STANDING AND UNLOADING/LOADING VEHICLES 
 
  All Contractors are to call Wayne State University Public Safety at 577-2222, and give at least 24 

hours advance notice that they have vehicles that must be at the job site. 
            
  Vehicles will be permitted at the project site only as long as the vehicles are needed for 

loading/unloading, and must be immediately moved upon completion. 
 
  All unauthorized and/or unattended standing vehicles will be subject to ticketing and removal by 

University Police.  Towed vehicles may be reclaimed by calling 577-2222, and paying any assessed 
charges. 

 
3. COMPLIMENTARY PARKING 
 
 There is no complimentary parking for Contractor’s employee vehicles. 
  

 4. WAYNE STATE UNIVERSITY PUBLIC/STUDENT PARKING AREAS 
   

Public Parking, on a first-come first-served basis is available.  Contact the office of the One Card 
System, at 313.577.9513 for information on availability of parking on a contractual basis. 

  
E. TOILET FACILITIES 
 
 The Owner's designated existing toilet facilities may be used by workers on the project.  Contractor shall 

maintain such facilities in a neat and sanitary condition. 
 
F. TELEPHONE USE 
 
 If required, the Contractor shall provide and pay for a temporary telephone within the building for his use and 

that of his subcontractors. 
 
 No use of the Owner's telephone (except pay telephones) will be permitted. 
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G. ACCESS DEVICES 
 
 The Contractor shall furnish and maintain temporary hoists, ladders, railings, scaffolds, runways, and the like as 

required for safe, normal access to the permanent construction until the permanent facilities are complete.  
Each trade shall furnish such additional means of access as may be required for the progress and completion of 
the work.  Such temporary access devices shall meet all applicable local, state, and federal codes and 
regulations. 

 
H. HEAT AND VENTILATION 
 
 Provide cold weather protection and temporary heat and ventilation as required during construction to protect 

the work from freezing and frost damage. 
 
 Provide adequate ventilation as required to maintain reasonable interior building air conditions and 

temperatures, to prevent accumulation of excess moisture, and to remove construction fumes. 
 
 Tarpaulins and other materials used for temporary enclosures.  Coverings and protection shall be flameproofed. 
 
I. WATER SERVICE 
 
 Sources of water are available at the site.  The Owner will pay for reasonable amounts of water used for 

construction purposes. 
 
 The Contractor shall provide, at the earliest possible date, temporary connections to the water supply sources 

and maintain adequate distribution for all construction requirements.  The Contractor shall protect sources 
against damage. 

 
 Methods of conveying this water shall be approved by the Architect/Engineer and shall not interfere with the 

Owner's operations. 
 
J. ELECTRICAL SERVICES 
 
 All charges for reasonable amounts of electrical power energy used for temporary lighting and power required 

for this work will be paid by the Owner. 
 
 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. 

 
 Temporary lighting and power shall comply with the regulations and requirements of the National Electrical 

Code 
 

INSPECTIONS AND TESTS 
 
 The Architect/Engineer shall at all times have access to the work wherever it is in preparation or in progress and 

the Contractor shall provide proper facilities for such access and for observation. 
 
 No failure of the Architect/Engineer, during the progress of the work, to discover or reject materials or work not in 

accordance with the Contract Specifications and Drawings shall be deemed an acceptance thereof nor a waiver 
of defects therein. Likewise, no acceptance or waiver shall be inferred or implied due to payments made to 
contractor or by partial or entire occupancy of the work, or installation of materials that are not strictly in 
accordance with the Contract Specifications and Drawings. 

 
 Where tests are specifically called for in the Specifications, the Owner shall pay all costs of such tests and 

engineering services unless otherwise stated in the contract. 
 
 Where tests are not specifically called for in the Specifications, but are required by the Architect/Engineer or 

Consultant, the Owner shall pay all costs of such tests and engineering services unless the tests reveal that the 
workmanship or materials used by the Contractor are not in conformity with the Drawings, Specifications, and/or 
approved shop drawings.  In such event, the Contractor shall pay for the tests, shall remove all work and 
materials so failing to conform and replace with work and materials that are in full conformity. 
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CLEAN-UP 
 
 The Contractor shall at all times keep the Owner's premises and the adjoining premises, driveways and streets 

clean of rubbish caused by the Contractor's operations and at the completion of the work shall remove all the 
rubbish, all of his tools, equipment, temporary work and surplus materials, from and about the premises, and 
shall leave the work clean and ready for use.  If the contractor does not attend to such cleaning immediately 
upon request, the Architect/Engineer may cause such cleaning to be done by others and charge the cost of 
same to the Contractor. 

 
 The Contractor will be responsible for all damage from fire that originates in, or is propagated by, accumulations 

of rubbish or debris. 
 
 All rubbish and debris shall be disposed of off the Owner's property in an approved sanitary landfill site.  No 

open burning of debris or rubbish will be permitted.  Job site shall be left neat and clean at the completion of 
each day's operation. 

 
PROJECT CLOSE-OUT 

 
A. RECORD DRAWINGS 
 
 At beginning of job, provide one copy of Working Drawings, and record changes, between Working Drawings 

and "As Builts", including changes made by Addenda, Change Orders, Shop Drawings, etc.  These shall be 
kept up to date.  Update to indicate make of all mechanical and electrical equipment and fixtures installed.  Keep 
these Record Prints in good condition and available for inspection by the Architect/Engineer. 

 
 Upon completion of the job, turn over to the Architect/Engineer Record Prints of Working Drawings showing all 

job changes. 
 
B. OPERATING AND MAINTENANCE DATA 
 
 Prepare and furnish to the Architect/Engineer three (3) bound copies of "Operating and Maintenance Manual" 

on all equipment installed under this Contract. 
 
 Manual shall include copies of all Manufacturers' "Operating and Service Instructions", including Parts List, 

Control Diagrams, Description of Control Systems, Operating, Electrical Wiring, and any other information 
needed to understand, operate and maintain the equipment.  The names and addresses of all subcontractors 
shall be included.  These instructions shall be custom-prepared for this job -- catalog cuts will not be accepted.  
Equipment shall be cross-referenced to Section of Specifications and to location shown and scheduled on 
drawings. 

 
 Include Test-Adjust-Balance Report in the Manual. 
 
C. FINAL INSPECTION 
 
 Secure final inspections from the State of Michigan as soon as the work is completed and immediately submit 

such Certificates to the Architect/Engineer. 
 
D. GUARANTEES (See Sections 00510 and 01781) 
 
 Guarantees on material and labor from the General Contractor and his subcontractors shall be as required in 

Sections 00510 and 01781. 
      
E. SWORN STATEMENT AND WAIVER OF LIENS (revised 4-11-2012) 
 
 Prior to final payment, the General Contractor shall provide a Contractor's Sworn Statement and Full 

Unconditional Waivers of Liens from all subcontractors for material and labor and from all suppliers who provide 
materials exceeding $1,000.  Sworn Statements and signed waivers from all Subcontractors must accompany 
Pay Applications or they will be returned for such documentation prior to approval. 
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ASBESTOS HAZARD 
 
A. The contractor shall not start any work in any area that has not been inspected for asbestos by the Owner's 

Industrial Hygiene Department, or a qualified representative of the Owner and approval is given for work to be 
done.  If asbestos is found, safety measures as recommended by the Owner's Industrial Hygiene Department, 
or a qualified representative of the Owner, shall be completed, or approval given for work to be done before 
work is started.  The contractor shall not perform any asbestos removal or containment work under the contract. 

 
KEYS 

 
A. The Owner shall provide the contractor keys on loan to have access to the various spaces in order to complete 

the contract.  Contractor will sign for and be responsible for each key on loan, returnable to Owner upon 
completion of the contract.  In case of any lost keys, the Owner will backcharge the contract $250.00 for each 
core change.  In the event that a Contractor wants access to a secured area, he shall give the Owner a 
minimum 48-hour notice. 
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SUMMARY OF WORK 
 
 
 
SUMMARY OF WORK 
 
PROJECT: Knapp Chiller Replacement   
 
WSU PROJECT NO.: 509-245424-3 
 
PROJECT MANAGER:   Omar Alhyari  
 
 
1. EXAMINATION 
 

The Contractor shall visit the site and become familiar with conditions under which he will be working.  Also meet with 
the project manager and review site access, storage areas, etc. 

 
2. Description of Work – Project includes Demo two existing chillers and install two new chillers per the drawings 

and spec .   
 
 

3. The building is located at  
 

Wayne State University 
87 East Ferry Ave, Detroit MI 48202 
Detroit, Michigan 48202 
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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. 
 

B. WSU Construction Design Standards shall be complied with in all installation where applicable.  Utilize 
manufacturers approved by WSU where applicable. 

 
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 including latest WSU Design 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. ABMA - American Bearing Manufacturers Association. 
2. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The). 
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3. ANSI – American National Standards Institute. 
4. ASHRAE – American Society of Heating, Refrigeration and Air Conditioning Engineers. 
5. ASTM – American Society for Testing Materials. 
6. CDA – Copper Development Association. 
7. CGA – Compressed Gas Association. 
8. CSA – CSA International. 
9. NAIMA – North American Insulation Manufacturers Association. 
10. NEBB – National Environmental Balancing Bureau. 
11. NEC – National Electrical Code. 
12. NECA - National Electrical Contractors Association. 
13. NEMA – National Electrical Manufacturer’s Association. 
14. NFPA – National Fire Protection Association. 
15. 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 W S U 

D e s i g n  S t a n d a r d s  a n d  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, commission, balance and start up 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, WSU  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, 

standards and regulations, and without notice to A/E, the Contractor shall bear all costs arising 
from corrective measures. 

 
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, commissioning and start up.. 

 
E. Performance Requirements: Perform all work in a first class and workmanlike manner, in accordance with 

the latest accepted standards and good practices for the trades involved. 
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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).   

 
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 & 

Federal 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. 

 

 
1.7 DRAWINGS 

 
A. The drawings show the approximate 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 and to 
provide a satisfactorily operational system. 

 
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. 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 as required. 
 

 
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, 
valves, controls, electrical work, and building alterations shall be included in the original Bid. 

 
C. All mechanical 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. 



MECHANICAL GENERAL REQUIREMENTS 200500 - 4 

WAYNE STATE UNIVERSITY                                                                                 MEP Engineers, LLC 
Knapp Building Chiller Replacement                                             MEP Project No. 1415-1 
Installation Bid Pack                                                                                Issued for Bids 
WSU Project No. 509-245424                                                               April 30, 2014 

 

 

 
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. 
 

 
1.10 ITEMS REQUIRING PRIOR APPROVAL 

 
A. Bids shall be based upon owner’s pre-purchased chillers and 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 master  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, 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; 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. 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”. 
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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 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. Submit detailed shop drawings of piping systems showing pipe routing and types and locations of all pipe 

hangers, valves….etc. 

 
H. 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 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS 

 
A. Submit project specific Operation and Maintenance Instructional Manuals for review in compliance with 

Division 01 master 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. Operation and maintenance instructional manuals shall be submitted a minimum of four (4) weeks prior to 

functional testing. 

 
E. 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. 
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6. Recommended spare parts lists. 
7. Names and telephone numbers of major material suppliers and subcontractors. 
8. System schematic drawings. 

 

 
1.13 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 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. 

 

 
1.14 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 WSU personnel shall be provided.  

 
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. 
 

 
1.15 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 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. 

 
A. 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 

 

 
PART 3 - EXECUTION 

 

 
3.1 MECHANICAL DEMOLITION WORK 

 
A. All demolition of existing mechanical equipment and materials shall be done by the Contractor as per 

phasing demolition plan unless otherwise indicated. Include all items such as, but not limited to, existing 
piping, draining of piping, pumps, supports and equipment where such items are not required for the 
proper operation of the modified system. 
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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 or as directed by WSU representative. Salvaged materials of value that are not to be 
reused shall remain in 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 unless otherwise directed by the owner’s representative. 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 where applicable, behind face of wall, above ceiling 

or at mains. Cap or plug piping with same or compatible piping material. 

 
G. Cap piping immediately adjacent to demolition as soon as demolition commences in order to allow 

existing systems to remain in operation. (See Phasing Demolition & Installation Procedures) 

 
1. Cap or plug piping with same or compatible piping material. 

 

 
3.2 REFRIGERANT HANDLING 

1. Refrigerant Installation and Disposal: Perform all work related to refrigerant contained in chillers, 
cooling coils, air conditioners, and similar equipment, including related piping, in strict 
accordance with the following requirements: ASHRAE Standard 15 and Related Revisions: Safety 
Code for Mechanical Refrigeration. 

2. ASHRAE Standard 34 and Related Revisions: Number Designation and Safety Classification of 
Refrigerants. 

3. United States Environmental Protection Agency (US EPA) requirements of Section 8 08 

(Prohibition of Venting and Regulation of CFC) and applicable State and Local regulations of 
authorities having jurisdiction. 

 
B. Owner will recover refrigerant from existing chillers. Recovered refrigerant is the property of the Owner. 

Dispose of refrigerant legally, in accordance with applicable rules and regulations. 
 

3.3 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 by contractor. 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. (Coordinate with Owner for phasing the project) 

 
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 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 
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inspection, testing, containment, removal or other work that is related in any way whatsoever to hazardous 

materials under the Contract. 
 

 
3.4 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. 
 

 
3.5 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. 

 

 
3.6 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 & electrical; Honeywell * systems. 

 
B. The Contractor shall demonstrate operation of equipment and control systems, including each individual 

component, to the Owner and Architect/Engineer. 

 
*shall be requested (by the contractor) in writing to observe the satisfactory operation of all control systems as integrated 

with Electrical/Mechanical 

C. After correcting all items appearing on the punch list, make a second written request to the Owner and 

Architect/Engineer & controls contractor “Honeywell” 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. Chilled Water Systems. 
2. Condenser Water Systems. 
3. Chemical Treatment Systems for make up water. 
4. Temperature Controls. 

 
F. For systems requiring seasonal operation, demonstrate system performance within six months when 

weather conditions are suitable. 
 

 
3.7 PROJECT COMMISSIONING 

 
A. Refer to Division 01 “Project Commissioning” and the Commissioning Manual. 

 
B. Purpose: Training, documentation and verification of the operation and functional performance of 

mechanical systems for compliance with the “design intent.” 
 

 
 

END OF SECTION 20 0500 
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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 20 Section “Mechanical General Requirements.” 

 

 
1.2 SUMMARY 

 
A. This section includes mechanical materials and installation methods common to mechanical piping 

systems and equipment. This section supplements all other Division 20 and 23 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 

pipe 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. 



BASIC MECHANICAL MATERIALS AND METHODS 200510 - 2 

WAYNE STATE UNIVERSITY                                                                                 MEP Engineers, LLC 
Knapp Building Chiller Replacement                                             MEP Project No. 1415-1 
Installation Bid Pack                                                                                Issued for Bids 
WSU Project No. 509-245424                                                               April 30, 2014 

 

 

 
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 rubber materials: 

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

 

 
1.4 SUBMITTALS 

 
A. Product Data: For the following: 

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

 
B. Welding certificates. 

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

 

 
 

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." 
 

 
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. 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. 
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4. 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. 
 

 
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. 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 interference at Contractor's expense. 

 
C. 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: 

 
D. Manufacturers: Subject to compliance with requirements, provide products approved by WSU Standard. 

 

2.2 PIPE, TUBE, AND FITTINGS 

 
A. Refer to individual Division 23 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 23 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. 
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. 
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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. Plastic,  Pipe-Flange  Gasket,  Bolts,  and  Nuts:  Type  and  material  recommended  by  piping  system 

manufacturer, unless otherwise indicated. 

 
G. Solder Filler Metals: ASTM B 32, lead-free, antimony-free, silver-bearing alloys. Include water-flushable 

flux according to ASTM B 813. 

 
H. 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. 

 
I. 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. 

 
J. 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. 
 

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. 
 

 

2.5 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: 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. 
 

 
2.6 GROUT 

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

 
1. Characteristics: Post-hardening, volume-adjusting, non staining, noncorrosive, nongaseous, and 

recommended for interior and exterior applications. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

3. Packaging: Premixed and factory packaged. 
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PART 3 - EXECUTION 
 

 
3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

 
A. Install piping according to the following requirements and Division 23 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 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 valves with stems upright or horizontal, not inverted. 

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

S. 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. 

 



BASIC MECHANICAL MATERIALS AND METHODS 200510 - 6 

WAYNE STATE UNIVERSITY                                                                                 MEP Engineers, LLC 
Knapp Building Chiller Replacement                                             MEP Project No. 1415-1 
Installation Bid Pack                                                                                Issued for Bids 
WSU Project No. 509-245424                                                               April 30, 2014 

 

 

T. 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. 

 
U. Install piping free of sags and bends. 

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

 
W. 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. 

 
X. Install piping to allow application of insulation. 

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

 
Z. After completion, fill, clean, and treat systems. Refer to Division 23 Sections “Hydronic Piping,” “Piping 

Systems Flushing and Chemical Cleaning,” and “HVAC Water Treatment.” 

 
AA. Verify final equipment locations for roughing-in. 

BB. 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 21, 22, and 23 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. "Fish-mouth" 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. Dissimilar-Metal  Piping  Joints: Construct  joints  using  dielectric  fittings  compatible  with  both  piping 

materials. Refer to Application Schedules on the Drawings. 

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

 

3.3 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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3.4 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. 
 

 
 

3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

 
A. Install equipment to allow maximum possible headroom unless specific mounting heights are indicated. 

Concrete 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 design 

basis “Listed manufacturer is for guidance only. Approved manufacturers are listed on the drawings with   
brief description. Arrange with the manufacturer for the purchase of all items required for a complete 
installation. 

 

 
3.6 CONCRETE BASES 

 
A. Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's written 

instructions and according to seismic codes at Project. Concrete pad shall match existing structure and 
thickness. 

 

1. Construct concrete bases as shown on Drawings, but not less than 6 inches larger in both 

directions than supported unit. 
2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install 

dowel rods on 18-inch centers around the full perimeter of the base. 
3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and 

anchor into structural concrete floor. 

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded or as 
applicable. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in Division 03 

Section. Confirm with WSU standards. 
 

 
3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

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

 



BASIC MECHANICAL MATERIALS AND METHODS 200510 - 9 

WAYNE STATE UNIVERSITY                                                                                 MEP Engineers, LLC 
Knapp Building Chiller Replacement                                             MEP Project No. 1415-1 
Installation Bid Pack                                                                                Issued for Bids 
WSU Project No. 509-245424                                                               April 30, 2014 

 

 

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. 

 
D. Field Welding: Comply with AWS D1.1. 

 

 
3.8 JACKING OF PIPE 

 
A. Do not jack pipe in place except upon prior approval of proposed materials and complete details of 

methods. 
 

 
3.9 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. 

 

3.10 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. 
 

 
3.11 FLASHING 

 
A. Provide all flashing required for mechanical work. 

 

 
3.12 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. 
 

3.13 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. 
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B. After equipment and HVAC water piping systems and cool ing tower water  and chi l led water 
have been completed and tested, each entire system shall be cleaned and flushed, coordinate with 
WSU representative for this process. Provide temporary bypass piping and fittings, temporary valves and 
strainers, temporary water make-up piping with approved means of backflow prevention, and temporary 
pumps as needed to perform specified flushing and cleaning requirements. Coordinate with WSU for this 
process 

 
C. Prior to connection of new HVAC piping to existing HVAC piping systems, all new piping shall be subject to 

initial flushing, cleaning and final flushing. Provide temporary bypass piping and fittings, temporary valves 
and strainers, temporary water make-up piping with approved means of backflow prevention, and 
temporary pumps as needed to perform specified flushing and cleaning requirements. 

 
D. 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. 

 
E. 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 20 0510 
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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 20 “Mechanical General Requirements.” 

2. Division 20 Section "Mechanical Vibration Controls" for mounting motors and vibration isolation 

devices. 
3. Division 20 Section “Variable Frequency Controllers”. 

4. Division  23  Sections  for  application  of  motors  and  reference  to  specific  motor requirements 
for motor-driven equipment. 

5. Division 26 Section “Enclosed Switches and Circuit Breakers”. 
6. Division 26 Section “Fuses”. 

 

 
 

1.2 SUMMARY 

 
A. This Section includes basic requirements for factory-installed and field-installed motors. 

 

 
 

1.3 DEFINITIONS 

 
A. ABMA:   American   Bearing   Manufacturers   Association.   (Formerly   AFBMA:   Anti-Friction   Bearing 

Manufacturers Association.) 

 
B. Factory-Installed Motor: A motor installed by motorized-equipment manufacturer as a component of 

equipment. 

 
C. Field-Installed Motor: A motor installed at Project site and not factory installed as an integral component of 

motorized equipment. 
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D. 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. Use existing Magnetic controllers at the Motor Control Center. 

 
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 20 and 23 with this Section, related Division 

20  and 23 Specifications, Division 26 Specifications and the Drawings. 

 
C. Electrical work provided under Division 20 and 23: Furnish UL Listed components in accordance with this 

section, Division 26, and applicable NEMA and NEC (ANSI C 1) requirements. Provide wiring, external 
to electrical enclosures, in conduit. 

 
D. Furnished and installed under Division 20 and 23 and wired under Division 26 unless otherwise 

indicated: 

 
1. Motors required for mechanical equipment 

 

 
PART 2 - PRODUCTS 

 

 
2.1 MANUFACTURERS 

 
A. Subject to compliance with requirements, provide products by one of the following: 

 
1. Dayton. 
2. Baldor Electric/Reliance. 
3. Rockwell Automation/Allen-Bradley. 
4. Emerson Motor Technologies; U.S. Electrical Motors. 
5. Siemens. 

 

 
2.2 MOTOR REQUIREMENTS 

 
A. Motor requirements apply to factory-installed and field-installed motors except as follows: 
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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. 

 
B. Electrical Power Supply Characteristics: Coordinate electrical system requirements with Division 26. 

 
C. Electrical Power System Characteristics: As scheduled on the Drawings. 

 
D. Electrical Connection:  Conduit connection boxes, threaded for conduit.  . 

 

 
2.3 MOTOR CHARACTERISTICS 

 
A. Motors 1/2 HP and Larger: Three phase, unless otherwise indicated. 

 
B. Frequency Rating: 60 Hz. 

 
C. Voltage Rating: NEMA standard voltage selected to operate on nominal circuit voltage to which motor is 

connected. 

 
D. Service Factor: 1.15 for open dripproof motors; 1.0 for totally enclosed motors. 

 
E. Duty: Continuous duty at ambient temperature of 105 deg F and at altitude of 3300 feet above sea level. 

 
F. 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. 

 
G. Brake Horsepower Input: Shall not exceed 90 percent of the rated motor horsepower. 

 
H. Enclosure: Open drip-proof (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. 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  below. 

 

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 
       
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 

       
 

B. Stator: Copper windings, unless otherwise indicated. 

 
C. Rotor: Squirrel cage, unless otherwise indicated. 

 
D. Bearings: Grease lubricated anti-friction ball bearings with housings equipped with plugged provision 

for re-lubrication, 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. 
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E. Temperature Rise: Match insulation rating, unless otherwise indicated. 

 
F. Insulation: Class F, unless otherwise indicated. 

 
G. Code Letter Designation: 

 
1. Motors 10 HP and Larger: NEMA starting Code (KVA Code) F or G. 

 
H. Enclosure: Cast iron for motors 7.5 hp and larger;  

 
1. Finish: Gray enamel. 

 
I. Sound Level: Not to exceed NEMA MG-1 12.54. 

 

 
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 20 0513 
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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 20 Section “Mechanical General Requirements.” 
2. Division 20 Section “Basic Mechanical Materials and Methods.” 

3. Division 23 Section “Refrigerant Piping.” 
 

 
1.2 DEFINITIONS 

 
A. BR: Butyl rubber. 

 
B. CR: Chlorosulfonated polyethylene synthetic rubber (Neoprene). 

 
C. CSM: Chlorosulfonyl-polyethylene rubber (Hypalon). 

 
D. EPDM: Ethylene-propylene-diene terpolymer rubber. 

 
E. NBR: Buna-N/Nitrile rubber. 

 
F. NR: Natural rubber. 

 
G. PTFE: Polytetrafluoroethylene plastic. 

 

 
1.3 PERFORMANCE REQUIREMENTS 

 
A. Compatibility: Products shall be suitable for piping system fluids, materials, working pressures, and 

temperatures. 

 
B. Capability: Products shall absorb 150 percent of maximum axial movement between anchors. 

 

1.4 SUBMITTALS 

 
A. Product Data: For each type of pipe flexible connector, expansion joint and alignment guide indicated. 

 
B. Welding certificates. 
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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 FLEXIBLE CONNECTORS 

 
A. Rubber Flexible Connectors/Expansion Joints: ASTM F 1123, fabric-reinforced rubber with external control 

rods or cables, and complying with FSA's "Technical Handbook: Non-Metallic Expansion Joints and 

Flexible Pipe Connectors." 

 
1. Manufacturers: 

 
a. Flex-Hose 
b. Mason Industries, Inc.; Mercer Rubber Co. 
c. Proco 

 
2. Arch Type: Single or multiple arches. 
3. Spherical Type: Single or multiple spheres. 

 
a. Minimum Pressure and Temperature Ratings for NPS 1-1/2 to NPS 4: 150 psig at 220 

deg F. 
b. Minimum Pressure and Temperature Ratings for NPS 5 and NPS 6: 140 psig at 200 deg F. 
c. Minimum Pressure and Temperature Ratings for NPS 8 to NPS 12: 140 psig at 180 deg F. 

 
4. Material: EPDM. 
5. End Connections: Full-faced, integral, steel flanges with steel retaining rings and female union. 
6. Coating: Factory applied Hypalon paint. 

 

 
 

PART 3 - EXECUTION 
 

 
 

3.1 FLEXIBLE CONNECTOR APPLICATIONS 

 
A. Use rubber flexible pipe connectors at the inlet and outlet water connections of base mounted pumps, 

chillers, and cooling towers, unless otherwise indicated. 

 

1. Rubber Flexible Connectors for Pipe Sized NPS 2 and Smaller: Twin-sphere with females union  

end connections. 
 

2. Rubber Flexible Connectors for Pipe Sized NPS 2-1/2 and Larger: Twin-sphere with floating flange 

end connections. 
 

 
 

END OF SECTION 200516 
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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 20 Section “Mechanical General Requirements.” 
2. Division 20 Section “Basic Mechanical Materials and Methods.” 

 

 
 

1.2 DEFINITIONS 

 
A. CR: Chlorosulfonated polyethylene synthetic rubber. 

 
B. EPDM: Ethylene-propylene-diene terpolymer rubber. 

 
C. FPR: Fiberglass reinforced plastic. 

 

 
 

1.3 SUBMITTALS 

 
A. Product Data: For each type of product indicated; include performance curves. 

 
B. Shop Drawings: Schedule for thermometers and gages indicating manufacturer's number, scale range, 

and location for each. 

 
C. Product Certificates: For each type of thermometer and gage, signed by product manufacturer. 
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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 PLASTIC-CASE, LIQUID-IN-GLASS THERMOMETERS  

 
A. Manufacturers: 

 
1. Ashcroft 

2. Miljoco Corp. 
3. Trerice, H. O. Co. 
4. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 

 
B. Case: Plastic, 9 inches long. 

 
C. Tube: Red, blue, or green reading, organic-liquid filled, with magnifying lens. 

 
D. Tube Background: Satin-faced, nonreflective aluminum with permanently etched scale markings. 

 
E. Window: Glass or plastic. 

 
F. Connector: Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with locking 

device. 

 
G. Stem: Metal, for thermowell installation and of length to suit installation. 

 
H. Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of 

range. 
 

 
2.3 THERMOWELLS 

 
A. Manufacturers: Same as manufacturer of thermometer being used. 

 
B. Description: Pressure-tight, socket-type metal fitting made for insertion into piping and of type, diameter, 

and length required to hold thermometer. Brass for compatible services less than 353 degrees F (178 

degrees C); ANSI 18-8 stainless steel for all others to suit service. Furnish extension neck to 

accommodate insulation where applicable. Match existing installed thermometer. 
 

 
2.4 PRESSURE GAGES 

 
A. Manufacturers: 

 
1. Ashcroft. 

2. Trerice, H. O. Co. 
3. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 

 
B. Direct-Mounting, Dial-Type Pressure Gages: Indicating-dial type complying with ASME B40.100. Match 

existing installed pressure gauges. 

 
1. Case: Stainless steel, aluminum, or FRP, 4-1/2-inchdiameter. 
2. Pressure-Element Assembly: Bourdon tube, unless otherwise indicated. 
3. Pressure Connection: Brass, NPS 1/4, bottom-outlet type unless back-outlet type is indicated. 
4. Movement: Mechanical, with link to pressure element and connection to pointer. 
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5. Dial: Satin-faced, nonreflective aluminum with permanently etched scale markings. 
6. Pointer: Red or other dark-color metal. 
7. Window: Glass or plastic. 
8. Ring: Stainless steel or chrome plated metal. 
9. Accuracy: Grade A, plus or minus 1 percent of middle half scale. 
10. Vacuum-Pressure Range: 30-in. Hg of vacuum to 15 psig of pressure. 
11. Water: 0-100 PSIG (1 psi divisions to 50 psi; 5 psi divisions above 50 psi), liquid filled. 

12. Steam (15 psig and less): 30 inches Hg vacuum-30 PSIG (1 inch divisions below 0 psi; 1 psi 
divisions above 0 psi), silicone dampened. 

13. Steam (16 to 60 psig): 30 inches Hg vacuum-100 PSIG, silicone dampened. 

14. Range for Fluids under Pressure: 1-1/2 times expected working pressure. If not a standard scale, 
select next largest scale. 

 
C. Pressure-Gage Fittings: 

 
1. Valves: NPS 1/4 brass ball type. 
2. Syphons: NPS 1/4 coil of brass tubing with threaded ends. 
3. Snubbers: ASME B40.5, NPS 1/4 brass bushing with corrosion-resistant, porous-metal disc of 

 
2.5 FLOW MEASURING DEVICES 
 

 A. Manufacturers: 
   

 1. Dietrich Standard Subsidiary of Rosemount Division of Emerson Process Management; Diamond II –    
Flo-Tap Model 

  2.  Preso Meters Corporation 
  3. Taco, Inc. 
 

B. Flow measuring device shall be used where indicated on the drawings and in the sizes NPS 6 and larger and 
shall be annular primary flow elements. The annular primary flow elements shall be type 316, stainless steel, 
diamond shape or elliptical shape in cross-section. Pressure rating shall meet or exceed system minimum 
pressure rating as indicated for each system. Provide permanent, rust-proof metal identification tag on a 
chain indicating design flow rates, metered fluid and line size. Flow measuring devices shall be weld insert 
type. Untis shall be capable of being inserted without system shut-down. 

 
C. Accuracy shall be plus or minus 1 percent over a flow turndown at least 10 to 1, independent of Reynold’s 

number. Repeatability shall be plus or minus 0.1 percent. 
 

D. Sensors shall be installed in strict accordance with the manufacturer’s recommendations with special 
attention given to alignment and straight run requirements. 

 
E. Flow gages which read in actual GPM shall be provided for all measuring devices on pumps 200 GPM or 

larger. Gage scale shall be linear to flow. Maximum flow rate on scale shall be selected at 120 percent of 
the pump’s scheduled flow rate. Gage scale shall be 2.5 inch x 6 inch minimum, or 4 inch diameter 
minimum, and shall be mounted at eye level on unistrut support. 

 

 

PART 3 - EXECUTION 
 

 
3.1 THERMOMETER APPLICATIONS 

 
A. Install liquid-in-glass thermometers where indicated on diagrams and where applicable in the existing 

installation. 

 
B. Provide the following temperature ranges for thermometers: 

1. Chilled Water/Condenser Water: 30 to 130 deg F or 0 to 120 Deg F. 
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3.2 GAGE APPLICATIONS 

 
A. Install liquid-filled-case-type pressure gages where indicated on diagrams. 

 
B. Except where noted otherwise, select range for twice normal operating pressure. 

 

 
3.3 INSTALLATIONS 

 
A. Install thermo-wells with socket extending a minimum of 2 inches into fluid and in vertical position in piping 

tees where thermometers are indicated. 

 
B. Install direct-mounting pressure gages in piping tees with pressure gage located on pipe at most readable 

position. 

 
C. Install ball valve and snubber fitting in piping for each pressure gage for fluids (except steam). 

 
D. Pressure gauges shall be installed to replace existing wherever they are installed on the existing equipment. 

 

 
3.4 CONNECTIONS 

 
A. Install meters and gages adjacent to machines and equipment to allow service and maintenance for 

meters, gages, machines, and equipment. 
 

3.5 ADJUSTING 
 

A. Adjust faces of meters and gages to proper angle for best visibility. 
 

END OF SECTION 20 0519 



VALVES 200523 - 1 
 
 - 1 
1 
 

WAYNE STATE UNIVERSITY                                                                                 MEP Engineers, LLC 
Knapp Building Chiller Replacement                                             MEP Project No. 1415-1 
Installation Bid Pack                                                                                Issued for Bids 
WSU Project No. 509-245424                                                               April 30, 2014 

 

VALVES 

 
 

SECTION 20 0523 - 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 ................................................................................................................................................................... 2 
2.1 VALVES, GENERAL ................................................................................................................................................... 2 
2.2 BRONZE BALL VALVES............................................................................................................................................ 3 
2.3 GENERAL SERVICE BUTTERFLY VALVES .......................................................................................................... 4 
2.4 DRAIN VALVES .......................................................................................................................................................... 4 

PART 3 - EXECUTION .................................................................................................................................................................. 4 
3.1 EXAMINATION ............................................................................................................................................................ 4 
3.2 VALVE INSTALLATION ............................................................................................................................................. 5 
3.3 JOINT CONSTRUCTION ........................................................................................................................................... 5 
3.4 ADJUSTING ................................................................................................................................................................. 5 

 

 
 

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 20 Section "Mechanical Identification" for valve tags and charts. 
2. Division 23 piping Sections for specialty valves applicable to those Sections only. 
3. Division 23 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. 
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. 



VALVES 200523 - 2 
 
 - 2 
2 
 

WAYNE STATE UNIVERSITY                                                                                 MEP Engineers, LLC 
Knapp Building Chiller Replacement                                             MEP Project No. 1415-1 
Installation Bid Pack                                                                                Issued for Bids 
WSU Project No. 509-245424                                                               April 30, 2014 

 

VALVES 

 

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 B31.1 for power piping valves and ASME B31.9 for building services piping 

valves. 

 
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. Set butterfly valves closed or slightly open. 
6. Block check valves in either closed or open position. 

 
B. Use the following precautions during storage: 

 
1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew-point temperature. If outdoor storage 

is necessary, store valves off the ground in watertight enclosures. 

 
C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use handwheels or 

stems as lifting or rigging points. 
 

 
 

PART 2 - PRODUCTS 
 

 
 

2.1 VALVES, GENERAL 

 
A. Isolation valves are not all shown on the drawings for clarity. For other general HVAC and plumbing valve 

applications, use the following: 

 
1. Throttling Service: Ball or butterfly valves. 
2. Pump Discharge: Triple-duty valves. 
3. When replacing match existing valve type and size. 

 
B. Valve Pressure and Temperature Ratings: Not less than existing and as required for system pressures 

and temperatures. 
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VALVES 

 
C. For valves not indicated on the drawings, select valves identical to existing and/ or 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 or threaded 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. 

 
D. 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. 

 
E. Valve Sizes: Same as upstream pipe, unless otherwise indicated. 

 
F. Valve Actuators if applicable: 

 
1. Chain-wheel: 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. Hand-wheel: For valves other than quarter-turn types. 
4. Lever Handle: For quarter-turn valves NPS 6 and smaller. 

 
G. Extended Valve Stems: On insulated valves. 

 
H. Valve Flanges: ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and ASME B16.24 for 

bronze valves. 

 
I. Valve Grooved Ends: AWWA C606. 

 
J. Solder Joint: With sockets according to ASME B16.18. 

 
1. Caution:  Disassemble valves when soldering, as recommended by the manufacturer, to prevent 

damage to internal parts. 

 
K. Threaded: With threads according to ASME B1.20.1. 

 
L. 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, Full-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; 150 

psig SWP and 600-psig CWP ratings. 

 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

 
a. Nexus 
b. Armstrong 
c. B & G 
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VALVES 

2.3 GENERAL SERVICE BUTTERFLY VALVES 

 
A. General: MSS SP-67, for bubble-tight shutoff, extended-neck for insulation, disc and lining suitable for 

potable water, unless otherwise indicated, and with the following features: 

 
1. Full lug, and grooved valves shall be suitable for bi-directional dead end service at full rated 

pressure without the use or need of a downstream flange. 
2. Valve sizes NPS 2 through NPS 6 shall have lever lock operator; valve sizes NPS 8 and larger 

shall have weatherproof gear operator. 

 
B. Grooved-End Butterfly Valves with EPDM-Encapsulated Ductile-Iron Disc: Bronze body with grooved or 

shouldered ends, or ductile-iron body with grooved or shouldered ends and polyamide coating inside and 

outside; Type 416 stainless-steel stem, PTFE bronze sintered on steel bushing, and 300-psig CWP Rating 

for Valves NPS 2 through NPS 8, 200 psig CWP Rating for Valves NPS 10 through NPS 12. 

 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

 
a. Nexus 
b. Armstrong 
c. B & G 

 
 

2.4 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. 
 

 
 

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. 
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3.2 VALVE INSTALLATION 

 
A. Piping installation requirements are specified in other Division 20, 21, 22, and 23 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. 

 
E. Install valves in position to allow full stem movement. 

 
F. Install chain-wheel 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. 
2. Dual-Plate Check Valves: In horizontal or vertical position, between flanges. 
3. Lift Check Valves: With stem upright and plumb. 

 

 
 

3.3 JOINT CONSTRUCTION 

 
A. Refer to Division 20 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 20 0523 
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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 20 Section “Mechanical General Requirements.” 
2. Division 20 Section “Basic Mechanical Materials and Methods.” 
3. Division 20 Section "Mechanical Vibration Controls" for vibration isolation devices. 
4. Division 20 Section "Pipe Expansion Fittings and Loops" for pipe guides and anchors. 

 

 
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." 

 
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. 
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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 D1.2, "Structural Welding Code--Aluminum." 
3. AWS D1.3, "Structural Welding Code--Sheet Steel." 
4. AWS D1.4, "Structural Welding Code--Reinforcing Steel." 
5. ASME Boiler and Pressure Vessel Code: Section IX. 

 

 
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 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. Cooper B-Line, Inc. 
2. Hilti USA. 
3. ERICO International Corp. 
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. 

 
C. Galvanized, Metallic Coatings: Pre-galvanized or hot dipped. 

 
D. Nonmetallic Coatings: Plastic coating, jacket, or liner. 

 
E. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of bearing 

surface of piping. 
 

 
 

2.4 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. 
 

 
C. Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated. 

 
D. Galvanized, Metallic Coatings: Pregalvanized or hot dipped. 

 
E. Nonmetallic Coatings: Plastic coating, jacket, or liner. 

 

 
2.5 METAL INSULATION SHIELDS 

 
A. Manufacturers: 

 
1. ERICO International Corp. 
2. PHD Manufacturing, Inc. 
3. 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. 

 

 
2.6 THERMAL-HANGER SHIELDS 

 
A. Manufacturers: 

 
1. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 
2. American Mechanical Insulation Sales Inc. (AMIS). 

3. ERICO International Corp. 

 
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. 
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C. Insulation-Insert Material for Cold Piping: Full 360 degree, water-repellent treated, ASTM C 533, Type I 
calcium silicate with vapor barrier. 

 
D. Insert  Length:  Extend  2  inches  beyond  sheet  metal  shield  for  piping  operating  below  ambient  air 

temperature. 

 
E. Include carbon steel ASTM A36 load distribution plates as required by load, pipe movement, hanger style, 

and hanger spacing. 

 
 

2.7 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: Non-staining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

 

 
PART 3 - EXECUTION 

 

 
3.1 HANGER AND SUPPORT APPLICATIONS 

 
A. Adhere to WSU Design Standards section 15060 Pipe Hangars and Supports. 

 
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. 
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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.” 

 
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. 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. 

 
2. 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. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified in 

piping system Sections. 

 
N. Comply with MFMA-102 for metal framing system selections and applications that are not specified in 

piping system Sections. 
 

 
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. 
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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. 

 
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. Where necessary, brace piping and supports against reaction, sway and vibration. 

 
I. Do not hang piping from joist pans, floor decks, roof decks, equipment, ductwork, or other piping. 

 
J. Install turnbuckles, swing eyes and clevises to accommodate temperature changes, pipe accessibility, and 

adjustment for load pitch. Rod couplings are not acceptable. 

 
K. 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. 

 
L. 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. 

 
M. 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. 

 
N. required hanger spacing. 

 
O. 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. 

 
P. 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. 

 
Q. Attach supporting elements connected to structural steel columns to preclude vertical slippage and 

cascading failure. 

 
R. Attach pipe hangers and other supporting elements to roof purlins and trusses at panel points. 

 

S. Limit the location of supporting elements for piping and equipment, when supported from roof, to panel 
points of the bar joists. 

 
T. Building structure shall not be reinforced except as approved by the Architect in writing. 

 
U. 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. 
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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. 

 
V. Metal Framing System Installation: Arrange for grouping of parallel runs of piping and support together on 

field-assembled metal framing systems. 

 
W. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other 

accessories. 

 
X. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

 
Y. 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. 

 
Z. Install lateral bracing with pipe hangers and supports to prevent swaying. 

 
AA. Load Distribution: Install hangers and supports so piping live and dead loads and stresses from movement 

will not be transmitted to connected equipment. 

 
BB.  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. 

 
CC. Insulated Piping: Comply with the following: 

      (Comply with WSU design Standards Section 15080 Mechanical Insulation) 

 
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. 

 
DD. Refer to individual piping sections for hanger spacing and hanger rod sizes. 

 

 
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: 
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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: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after 

erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 

requirements for touching up field-painted surfaces. 

 
1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

 
B. 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. 

 
C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair 

paint to comply with ASTM A 780. 
 

 
 

END OF SECTION 20 0529 
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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 20 Section “Mechanical General Requirements.” 
2. Division 20 Section “Basic Mechanical Materials and Methods.” 

 

 
 

1.2 SUBMITTALS 

 
A. Product Data: Include load deflection curves for each vibration isolation device. 

 
B. Shop Drawings: Signed and sealed by a qualified professional engineer. Include the following: 

 
1. Design Calculations: Calculate requirements for selecting vibration isolators and for designing 

vibration isolation bases. 
2. Riser Supports: Include riser diagrams and calculations showing anticipated expansion and 

contraction at each support point, initial and final loads on building structure, and spring deflection 

changes. Include certification that riser system has been examined for excessive stress and that 
none will exist. 

3. Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments to 

structure and to supported equipment. Include auxiliary motor slides and rails, base weights, 
equipment static loads, power transmission, component misalignment, and cantilever loads. 

 
C. Welding certificates. 

 

1.3 QUALITY ASSURANCE 

 
A. Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel." 
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1.4 COORDINATION 

 
A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into base. Concrete, 

reinforcement, and formwork requirements are specified in Division 3. 

 
B. Coordinate installation of roof curbs, equipment supports, and roof penetrations. Installation of these items 

is specified in Division 7 Section "Roof Accessories." 
 
 

PART 2 - PRODUCTS 
 

 
2.1 VIBRATION ISOLATION EQUIPMENT BASES 

 
A. Type A: Direct Isolator Attachment 

 
1. Unit to be isolated is so constructed that vibration isolators of the type specified may be directly 

attached, provided that the edge deflection of the isolated unit base over unsupported span 

between mountings does not exceed specified or manufacturer's limits. If units to be isolated will 
not meet required deflection provisions, Type B bases shall be provided. 

 
B. Type C Inertia Base: Factory-fabricated, welded, structural-steel bases and rails ready for field-applied, 

cast-in-place concrete. 

 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Mason Industries, Inc.; 

Type BMK/KSL or a comparable product by one of the following: 

 
1) Amber/Booth; a VMC Group Company. 
2) Korfund Dynamics; a VMC Group Company. 

 
2.2 VIBRATION ISOLATORS 

 
A. Type 1a Elastomeric Isolator Pads: Oil- and water-resistant elastomer, arranged in single or multiple layers 

(maximum 3 layers separated by steel shims) to achieve 90 percent efficiency, molded with a nonslip 

pattern and galvanized steel baseplates of sufficient stiffness for uniform loading over pad area, and 

factory cut to sizes that match requirements of supported equipment. 

 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Mason Industries, Inc.; 

Type W, WSW, and WSWSW or comparable products by one of the following: 

 
a. Amber/Booth Company, Inc. 
b. Mason Industries. 
c. Korfund 

 

2. Material: Standard neoprene for indoor applications. 
3. Material: Bridge-bearing neoprene, complying with AASHTO M 251 for outdoor applications. 

 
B. Type 1b Elastomeric Isolator Pads: Oil- and water-resistant elastomer, single layer, molded with a nonslip 

pattern and galvanized steel baseplates of sufficient stiffness for uniform loading over pad area, and 1/4 

inch steel load bearing plate. Factory cut to sizes that match requirements of supported equipment. 

 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Mason Industries, Inc.; 

Type Super W or a comparable product by one of the following: 

 
a. Amber/Booth Company, Inc. 
b. Mason Industries Inc. 
c. Kurfund. 

 
2. Material: Standard neoprene for indoor applications. 
3. Material: Bridge-bearing neoprene, complying with AASHTO M 251 for outdoor applications. 

 
C. Type 3 Spring Isolators: Freestanding, open-spring isolators. 
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1. Basis-of-Design Product: Subject to compliance with requirements, provide Mason Industries, Inc.; 
Type SLF or a comparable product by one of the following: 

 
a. Mason Industries Inc. 
b. Amber/Booth; a VMC Group Company. 
c. Korfund Dynamics. 

. 
 

2.3 VIBRATION ISOLATION HANGERS 

 
A. Type 5b Spring Hangers: Combination coil-spring and elastomeric-insert hanger with spring and insert in 

compression. 

 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Mason Industries, Inc.; 

Type 30N or a comparable product by one of the following: 

 
a. Amber/Booth Company, Inc. 
b. Mason Industries Inc. 

 
2. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a maximum of 30 

degrees of angular hanger-rod misalignment without binding or reducing isolation efficiency. 
3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at rated 

load. 
4. Minimum Additional Travel: 50 percent of the required deflection at rated load. 
5. Lateral Stiffness: More than 80 percent of the rated vertical stiffness. 

6. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or 
failure. 

7. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced cup to 

support spring and bushing projecting through bottom of frame. 
 

B. Type 5c Spring Hangers with Vertical-Limit Stop: Precompressed combination coil-spring and elastomeric- 
insert hanger with spring and insert in compression and with a vertical-limit stop. 

 
1. Basis-of-Design Product: Subject to compliance with requirements, provide Mason Industries, Inc.; 

Type PC30N or a comparable product by one of the following: 

 
a. Amber/Booth Company, Inc. 
b. Mason Industries, Inc.. 

 
2. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a maximum of 30 

degrees of angular hanger-rod misalignment without binding or reducing isolation efficiency. 
3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at rated 

load. 
4. Minimum Additional Travel: 50 percent of the required deflection at rated load. 
5. Lateral Stiffness: More than 80 percent of the rated vertical stiffness. 
6. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or 

failure. 
7. Elastomeric Element: Molded, oil-resistant rubber or neoprene. 

8. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower threaded rod. 
 

 
2.4 FACTORY FINISHES 

 
A. Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping. 

 
1. Powder coating on springs and housings. 
2. All hardware shall be electrogalvanized. Hot-dip galvanize metal components for exterior use. 
3. Baked enamel for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation devices to indicate capacity range. 
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PART 3 - EXECUTION 
 

 
3.1 EXAMINATION 

 
A. Examine areas and equipment to receive vibration isolation devices for compliance with requirements, 

installation tolerances, and other conditions affecting performance. 

 
B. Examine  roughing-in  of  reinforcement  and  cast-in-place  anchors  to  verify  actual  locations  before 

installation. 

 
C. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

 
3.2 INSTALLATION 

 
A. Install thrust limits at centerline of thrust, symmetrical on either side of equipment. 

 

 
3.3 EQUIPMENT BASES 

 
A. Concrete Bases: Anchor equipment to concrete base according to supported equipment manufacturer's 

written instructions. 

 
1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install 

dowel rods on 18-inch centers around the full perimeter of the base. 
2. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base and 

anchor into structural concrete floor. 
3. Place and secure anchorage devices. Use Setting Drawings, templates, diagrams, instructions, and 

directions furnished with items to be embedded. 
4. Install anchor bolts to elevations required for proper attachment to supported equipment. 
5. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
6. Cast-in-place concrete materials and placement requirements are specified in Division 3. 

 

 
3.4 FIELD QUALITY CONTROL 

 
A. Testing: Perform the following field quality-control testing: 

 
1. Isolator deflection. 
2. Snubber minimum clearances. 

 

 
3.5 ADJUSTING 

 
A. Adjust isolators after piping systems have been filled and equipment is at operating weight. 

 

B. Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and 

stop. 
 

C. Adjust active height of spring isolators. 

 
D. Adjust snubbers according to manufacturer's written recommendations. 

 

 
3.6 CLEANING 

 
A. After completing equipment installation, inspect vibration isolation devices. Remove paint splatters and 

other spots, dirt, and debris. 

END OF SECTION 20 0547 
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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 20 Section “Mechanical General Requirements.” 

 

 
1.2 SUBMITTALS 

 
A. Product Data: For each type of product indicated. 

 
B. Samples: For color, letter style, and graphic representation required for each identification material and 

device. 
 

 
1.3 QUALITY ASSURANCE 

 
A. ASME Compliance: Comply with ASME (ANSI) A13.1, "Scheme for the Identification of Piping Systems," 

for letter size, length of color field, colors, and viewing angles of identification devices for piping. 
 

B. Comply with WSU Design Standards Section 15060  Mechanical Identification requirements. 
 
 

1.4 COORDINATION 

 
A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 

devices are to be applied. 

 
B. Coordinate installation of identifying devices with location of access panels and doors. 

 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART 2 - PRODUCTS 
 

 
2.1 MANUFACTURERS 

 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the W SU 

approved vendors otherwise r  o f the manufacturers specified: 

 
1. Seton. 
2. Brady. 
3. Marking Services Inc. (MSI). 
4. Kolbi Pipe Marker Co. 

 

 
 

2.2 EQUIPMENT IDENTIFICATION DEVICES 

 
A. Equipment Markers: Engraved, color-coded laminated plastic. Include contact-type, permanent adhesive. 

 
1. Terminology: Match schedules as closely as possible. 
2. Data: 

 
a. Name and plan number. 
b. Equipment service. 
c. Design capacity. 
d. Other design parameters such as pressure drop, entering and leaving conditions, and 

speed. 

 
3. Size: 2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for equipment. 

 

 
 

2.3 PIPING IDENTIFICATION DEVICES 

 
A. Manufactured  Pipe  Markers,  General:  Preprinted,  color-coded,  with  lettering  indicating  service,  and 

showing direction of flow. Match existing piping identification used on this project.  

 
1. Colors: Comply with ASME (ANSI) A13.1, unless otherwise indicated. 
2. Type and Size of Letters: Comply with ANSI A13.1, unless otherwise indicated. 
3. Legends: Spelled out in full or commonly used and accepted abbreviations. 

4. Pipes with OD, Including Insulation, Less Than 6 Inches: Full-band pipe markers extending 360 

degrees around pipe at each location. 
5. Pipes with OD, Including Insulation, 6 Inches and Larger: Either full-band or strip-type pipe markers 

at least three times letter height and of length required for label. 
6. Arrows:  Integral  with  piping  system  service  lettering  to  accommodate  both  directions;  or  as 

separate unit on each pipe marker to indicate direction of flow. 

 
B. Pre-tensioned Pipe Markers: Pre-coiled semi-rigid plastic formed to cover full circumference of pipe and 

to attach to pipe without adhesive. 

 
C. Shaped Pipe Markers: Preformed semi-rigid plastic formed to partially cover circumference of pipe and to 

attach to pipe with mechanical fasteners that do not penetrate insulation vapor barrier. 
 

2.4 WARNING TAGS 

 
A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags; of plasticized card stock with 

matte finish suitable for writing. 

 
1. Size: 3 by 5-1/4 inches minimum. 
2. Fasteners: Brass grommet and wire. 
3. Nomenclature: Large-size primary caption such as DANGER, CAUTION, or DO NOT OPERATE. 

4. Color: Yellow background with black lettering. 
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PART 3 - EXECUTION 
 

 
3.1 APPLICATIONS, GENERAL 

 
A. Products specified are for applications referenced in other Division 20 and 23 Sections.  

 

 
3.2 EQUIPMENT IDENTIFICATION 

 
A. Install and permanently fasten equipment nameplates on each major item of mechanical equipment that 

does not have nameplate or has nameplate that is damaged or located where not easily visible. Locate 

nameplates where accessible and visible. Include nameplates for the following general categories of 
equipment: 

 
1. Pumps, chillers and similar motor-driven units. 
2. Heat exchangers, coils, evaporators, cooling towers, heat recovery units, and similar equipment. 

 
B. Install equipment markers with permanent adhesive on or near each major item of mechanical equipment. 

Data required for markers may be included on signs, and markers may be omitted if both are indicated. 

 
1. Letter Size: Minimum 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch 

for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing 

distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering. 
2. Data: Distinguish among multiple units, indicate operational requirements, indicate safety and 

emergency precautions, warn of hazards and improper operations, and identify units. 
3. Locate markers where accessible and visible. Include markers for the following general categories 

of equipment: 

 
a. Main control and operating valves, including safety devices and hazardous units such as 

gas outlets. 
b. Meters, gages, thermometers, and similar units. 
c. Pumps,  chillers and similar motor-driven units. 
d. Expansion Tank and Air Separator. 
e. Strainers, filters,  water- chemical treatment systems, and similar equipment. 

 
C. Install equipment signs with screws or permanent adhesive on or near each major item of mechanical 

equipment. Locate signs where accessible and visible. 

 
1. Identify mechanical equipment with equipment markers in the following color codes: 

 

a. Green: For cooling equipment and components. Match existing equipment color identification. 
Coordinate with WSU. 

 

 
2. Letter Size: Minimum 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch 

for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing 

distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering. 
3. Data: Distinguish among multiple units, indicate operational requirements, indicate safety and 

emergency precautions, warn of hazards and improper operations, and identify units. 
4. Include signs for the following general categories of equipment: 

 
a. Main control and operating valves, including safety devices and hazardous units such as 

gas outlets. 
b. Pumps, chillers and similar motor-driven units. 
c. Expansion Tank and Air Seperator. 
d. Strainers, filters, humidifiers, water-treatment systems, and similar equipment. 
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3.3 PIPING IDENTIFICATION 

 
A. Install manufactured pipe markers indicating service on each piping system. Install with flow indication 

arrows showing direction of flow. 

 
1. Pipes with OD, Including Insulation, Less Than 6 Inches: Pretensioned pipe markers. Use size to 

ensure a tight fit. 
2. Pipes with OD, Including Insulation, 6 Inches and Larger: Shaped pipe markers. Use size to match 

pipe and secure with fasteners. 

 
B. Locate pipe markers and color bands where piping is exposed in finished spaces; machine rooms; 

accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior nonconcealed 

locations as follows: 

 
1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow 

pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and nonaccessible enclosures. 

4. At access doors, manholes, and similar access points that permit view of concealed piping. 
5. Near major equipment items and other points of origination and termination. 

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in areas of 
congested piping and equipment. 

7. On piping above removable acoustical ceilings. Omit intermediately spaced markers. 
 

 
 

3.4 WARNING-TAG INSTALLATION 

 
A. Write required message on, and attach warning tags to, equipment and other items where required. 

 

 
 

3.5 ADJUSTING 

 
A. Relocate mechanical identification materials and devices that have become visually blocked by other work. 

 
 

3.6 CLEANING 

 
A. Clean faces of mechanical identification devices and glass frames of valve schedules. 

 

 
 

3.7 SCHEDULES 

 
A. Paint colors are listed here for reference only. Painting is specified under Division 9. 

 
PIPE LABELING AND COLOR CODING 

 
Pipe System Label         Drawing Abbrev. Labels 

 

 

Chilled Water Supply        CHWS White on Yellow / match existing 

Chilled Water Return        CHWR White on Yellow / match existing 

Condenser Water Supply (cooling tower water supply)         CWS Black on Green / match existing 

Condenser Water Return (cooling tower water return)         CWR Black on Green / match existing 

 

 

END OF SECTION 20 0553 
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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 20 Section “Mechanical General Requirements.” 
2. Division 20 Section “Basic Materials and Methods.” 
3. Division 20 Section “Hanger and Supports” for thermal hanger shield inserts. 

 

 
 

1.2 SUMMARY 

 
A. This Section includes mechanical insulation for pipe, duct, and equipment. 

 
B. After completion of asbestos abatement if applicable, reinsulate all existing systems including piping, 

fittings, equipment, etc. which are remaining in service. 
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1.3 DEFINITIONS 

 
A. ASJ: All-service jacket. 

 
B. FSK: Foil, scrim, kraft paper. 

 
C. FSP: Foil, scrim, polyethylene. 

 
D. PVC: Polyvinyl Chloride. 

 
E. PVDC: Polyvinylidene chloride. 

 
F. SSL: Self-sealing lap. 

 

 
 

1.4 INDOOR PIPING INSULATION SYSTEMS DESCRIPTION 

 
A. Acceptable  preformed  pipe  and  tubular  insulation  materials  and  thicknesses  are  indicated or covered 

by notes on  the Drawings. 
 

1.5 EQUIPMENT INSULATION SYSTEMS DESCRIPTION 

 
A. Acceptable equipment insulation materials and thicknesses are noted on the Drawings. 

 

 
 

1.6 SUBMITTALS 

 
A. Product Data: For each type of product indicated, identify thermal conductivity, thickness, and jackets 

(both factory and field applied, if any). 

 
1. ESR Report: For fire-rated grease duct insulation. 

 

 
 

1.7 QUALITY ASSURANCE 

 
A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or 

another craft training program certified by the Department of Labor, Bureau of Apprenticeship and 

Training. 

 
B. Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-response 

characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and 

inspecting agency acceptable to authorities 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. 
 
 

1.8 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. 
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1.9 COORDINATION 

 
A. Coordinate size and location of supports, hangers, and pre-insulated pipe shields/supports specified in 

Division 20 Section "Hangers and Supports." 

 
B. Coordinate clearance requirements with piping Installer for piping insulation application and equipment 

Installer for equipment insulation application. Before preparing piping and Shop Drawings, establish and 
maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for 
space required for maintenance. 

 

 
 

1.10 SCHEDULING 

 
A. Schedule insulation application after pressure testing systems and, where required. 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. Adhesives used shall be fire resistant in their dry states and UL listed. 

 

 
 

2.2 PIPE INSULATION MATERIALS 

 
A. 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. 
c. Manson Insulation Inc.; Alley-K. 
d. Owens Corning; Fiberglas Pipe Insulation. 

 
 

B. 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. 



MECHANICAL INSULATION 200700 - 4 

WAYNE STATE UNIVERSITY                                                                                                                                                       MEP Engineers, LLC 
Knapp Building Chiller Replacement                                             MEP Project No. 1415-1 
Installation Bid Pack                                                                                Issued for Bids 
WSU Project No. 509-245424                                                               April 30, 2014 

 

 

 

2.3 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. 

 
2.4 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. 

 
 

2.5 REMOVABLE AND REUSABLE INSULATION COVERS (PUMPS) 

 
A. Flexible Style: Custom fabricated composite jackets for valves, flanges, and expansion joints consisting of 

1 inch of flexible elastomeric foam. 
 

 
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. 
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B. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion 

coating to insulated surfaces as follows: 

 
1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an epoxy 

finish 5 mils thick if operating in a temperature range between 140 and 300 deg F. Consult coating 

manufacturer for appropriate coating materials and application methods for operating temperature 

range. 
2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300 deg F with 

an epoxy coating. Consult coating manufacturer for appropriate coating materials and application 

methods for operating temperature range. 

 
C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless- 

steel surfaces, use demineralized water. 
 

 
3.3 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. 

 
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. 
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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. 

 
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. 

 
 

3.4 GENERAL PIPE INSULATION INSTALLATION 

 
A. Requirements  in  this  Article  generally  apply  to  all  insulation  materials  except  where  more  specific 

requirements are specified in various pipe insulation material installation articles. 

 
B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity, unless otherwise indicated. 
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material 

and density as adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece 

and bonded with adhesive. Fill joints, seams, 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. 
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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. 

 
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. Install removable insulation covers at chilled water pumps. Installation shall conform to the following: 

 
1. Make removable pump insulation from sectional pipe insulation/sheet insulation of same thickness 

as that on adjoining pipe. Install same insulation jacket as adjoining pipe insulation. 

 
E. Install removable and reusable insulation covers in accordance with fabricator’s instructions, and at the 

following locations: 

 
1. At chilled water pumps. 

 
 

3.5 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. 
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 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 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 mitered sections of pipe insulation to valve body. 
2. 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. 
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4. Secure each layer of insulation with stainless-steel or aluminum bands. Select band material 
compatible with insulation materials. 

5. Where insulation hangers on equipment and vessels are not permitted or practical and where 

insulation support rings are not provided, install a girdle network for securing insulation. Stretch 

pre-stressed aircraft cable around the diameter of vessel and make taut with clamps, turnbuckles, or 
breather springs. Place one circumferential girdle around equipment approximately 6 inches from 

each end. Install wire or cable between two circumferential girdles 12 inches o.c. Install a wire ring 

around each end and around outer periphery of center openings, and stretch prestressed aircraft 
cable radially from the wire ring to nearest circumferential girdle. Install additional circumferential 
girdles along the body of equipment or tank at a minimum spacing of 48 inches o.c. Use this 

network for securing insulation with tie wire or bands. 
6. Stagger joints between insulation layers at least 3 inches. 

7. Install insulation in removable segments on equipment access doors, manholes, handholes, and 

other elements that require frequent removal for service and inspection. 
8. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and nameplates. 
9. For equipment with surface temperatures below ambient, apply mastic to open ends, joints, seams, 

breaks, and punctures in insulation. 
 

 
 

3.6 FINISHES 

 
A. Equipment and Pipe Insulation with ASJ. 

 

 
 

END OF SECTION 20 0700 
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PART 1 - GENERAL 
 

 
 

1.1 RELATED DOCUMENTS 

 
A. 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 20 Section “Mechanical General Requirements.” 
2. Division 20 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. Hydronic Piping Systems: 

 
a. Constant-flow systems. 

 

1.3 DEFINITIONS 

 
A. Adjust: To regulate fluid flow rate and air patterns at the terminal equipment.  

 

B. AHJ: Authority having jurisdiction. 

 
C. Balance: To proportion flows within the distribution system, including submains, branches, and terminals, 

according to indicated quantities. 
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D. NC: Noise criteria. 

 
E. Procedure: An approach to and execution of a sequence of work operations to yield repeatable results. 

 
F. RC: Room criteria. 

 
G. Report Forms: Test data sheets for recording test data in logical order. 

 
H. Static Head: The pressure due to the weight of the fluid above the point of measurement. In a closed 

system, static head is equal on both sides of the pump. 

 
I. Suction Head: The height of fluid surface above the centerline of the pump on the suction side. 

 
J. System Effect: A phenomenon that can create undesired or unpredicted conditions that cause reduced 

capacities in all or part of a system. 

 
K. 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. 

 
L. TAB: Testing, adjusting, and balancing. 

 
M. Terminal: A point where the controlled medium, such as fluid or energy, enters or leaves the distribution 

system. 

 
N. Test: A procedure to determine quantitative performance of systems or equipment. 

 
O. Testing, Adjusting, and Balancing (TAB) Firm: The entity responsible for performing and reporting TAB 

procedures. 
P. The contractor is responsible to conduct the commissioning, testing, balancing and startup. Contractor to 

coordinate with pre-purchased manufacturer “Carrier” and with approved pump manufacturer. 
 

 
 

1.4 SUBMITTALS 

 
A. Qualification Data: Within 15 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. 

 
B. Contract Documents Examination Report: Within 30 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. Sample Report Forms: Submit two sets of sample TAB report forms. 

 
F. 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. 

 
C. TAB Conference: Meet with WSU representative on approval of TAB strategies and procedures plan to 
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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. 

 
E. TAB Report Forms: Use forms o f  e q u i p m e n t  m a n u f a c t u r e r  o r  "National Standards for 

Testing and Balancing Heating, Ventilating, and Air Conditioning Systems"." TAB firm's forms approved 
by the engineer. 

 

 
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. 

 
B. Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial Completion. 

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 “Honeywell”, 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 water distribution systems have been satisfactorily 

completed. 
 

 
 

1.8 WARRANTY 

 
A. 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. 

 

PART 2 - PRODUCTS (NOT APPLICABLE) 
 

 
 

PART 3 - EXECUTION 
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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 strainers for clean screens and proper perforations. 

 
C. Examine system pumps to ensure absence of entrained air in the suction piping. 

 
D. Examine equipment for installation and for properly operating safety interlocks and controls. 

 
E. Examine automatic temperature control system components (closely coordinate with Honeywell) to verify the 

following: 

 
1. Valves, and other controlled devices are operated by the intended controller. 
2. Valves are in the position indicated by the controller. 
3. Integrity of valves for free and full operation and for tightness of fully closed and fully open 

positions.  
4. Automatic modulating and shutoff valves, including two-way valves and three-way mixing and 

diverting valves, are properly connected. 
5. Sequence of operation for control modes is according to the Contract Documents. 
6. Interlocked systems are operating. 

 
F. 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. Complete system readiness checks and prepare system readiness reports. Verify the following: 

 
1. Permanent electrical power wiring is complete. 
2. Hydronic systems are filled, clean, and free of air. 
3. Automatic temperature-control systems are operational. 

4. Isolating and balancing valves are open and control valves are operational. 
 

 
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 equipment manufacturer testing and balancing forms specifically chillers (Carrier) check list . 

 
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) inch-pound (IP) units. 

 

3.4 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

 
A. Prepare test reports with pertinent design data and number in sequence starting at pump to end of system. 

Check the sum of branch-circuit flows against approved pump flow rate. 

 
B. Prepare  schematic  diagrams  of  systems'  "as-built"  piping  layouts,  or  use  reduced  scale  contract 

documents with notations. 

 
C. Prepare hydronic systems for testing and balancing according to the following, in addition to the general 

preparation procedures specified above: 
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1. Open all manual valves for maximum flow. 
2. Check makeup-water-station pressure gage for adequate pressure for highest vent. 
3. Check flow-control valves for specified sequence of operation and set at indicated flow. 

4. Check pump-motor load. If motor is overloaded, throttle main flow-balancing device so motor 
nameplate rating is not exceeded. 

 

 
3.5 PROCEDURES FOR HYDRONIC SYSTEMS 

 
A. Measure water flow at pumps. Use the following procedures, except for positive-displacement pumps: 

 
1. Verify impeller size by operating the pump with the discharge valve closed. Read pressure 

differential across the pump. Convert pressure to head and correct for differences in gage heights. 
Note the point on manufacturer's pump curve at zero flow and verify that the pump has the 

intended impeller size. 
2. Check system resistance. With all valves open, read pressure differential across the pump and 

mark pump manufacturer's head-capacity curve. Adjust pump discharge valve until indicated water 
flow is achieved. 

3. Verify pump-motor brake horsepower. Calculate the intended brake horsepower for the system 

based on pump manufacturer's performance data. Compare calculated brake horsepower with 

nameplate data on the pump motor. Report conditions where actual amperage exceeds motor 
nameplate amperage. 

4. Report flow rates that are not within plus or minus 5 percent of design. 

 
B. Measure flow as specified above and set main balancing device to achieve flow that is 2 to 5 percent 

greater than indicated flow. 

 
C. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump heads, 

and systems' pressures and temperatures including outdoor-air temperature. 
 

 
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. 
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. 

 
3.7 PROCEDURES FOR CHILLERS 

 
A. Balance water flow through each evaporator and condenser to within specified tolerances of indicated flow 

with all pumps operating. With only one chiller operating in a multiple chiller installation, do not exceed the 

flow for the maximum tube velocity recommended by the chiller manufacturer. Measure and record the 

following data with each chiller operating at design conditions: 

 
1. Evaporator-water entering and leaving temperatures, pressure drop, and water flow. 
2. Condenser-water entering and leaving temperatures, pressure drop, and water flow. 
3. Evaporator and condenser refrigerant temperatures and pressures. 
4. Power factor if factory-installed instrumentation is furnished for measuring kilowatt. 
5. Kilowatt input if factory-installed instrumentation is furnished for measuring kilowatt. 
6. Capacity: Calculate in tons of cooling. 
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3.8 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 the 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.  

 

3.9 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. 

 
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. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. 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 pump performance forms. 

 
E. System Diagrams: Include schematic layouts of hydronic distribution systems. Present each system 

with single-line diagram and include water flow rate. 
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F. Packaged Chiller Reports: 

 
1. Unit Data: 

 
a. Unit identification. 
b. Make and model number. 
c. Manufacturer's serial number. 
d. Refrigerant type and capacity in gal. 

e. Starter type and size. 
f. Starter thermal protection size. 
g. Compressor make and model number. 
h. Compressor manufacturer's serial number. 

 
2. Water-Cooled Condenser Test Data (Indicated and Actual Values): 

 
a. Entering-water temperature in deg F. 
b. Leaving-water temperature in deg F. 
c. Entering-water pressure in feet of head or psig. 

d. Water pressure differential in feet of head or psig. 

 
3. Evaporator Test Reports (Indicated and Actual Values): 

 
a. Entering-water temperature in deg F. 
b. Leaving-water temperature in deg F. 

c. Entering-water pressure in feet of head or psig. 
d. Water pressure differential in feet of head or psig. 

 
4. Compressor Test Data (Indicated and Actual Values): 

 
a. Voltage at each connection. 
b. Amperage for each phase. 
c. Kilowatt input. 
d. Crankcase heater kilowatt. 
e. Chilled-water control set point in deg F. 

f. Condenser-water control set point in deg F. 
 

5. Refrigerant Test Data (Indicated and Actual Values): 

 
a. Oil level. 

b. Refrigerant level. 

c. Pump motor horsepower and rpm. 

 
6. Pump Test Data (Indicated and Actual Values): 

 
a. Voltage at each connection. 
b. Amperage for each phase. 
c. Water flow rate in gpm. 

 
7. Water Test Data (Indicated and Actual Values): 

 
a. Entering-water temperature in deg. F. 
b. Leaving-water temperature in deg. F. 
c. Water temperature differential in deg. F. 
d. Entering-water pressure in feet of head or psig. 
e. Leaving-water pressure in feet of head or psig. 
f. Water pressure differential in feet of head or psig. 
g. Water flow rate in GPM. 
h. Bleed water flow rate in GPM. 
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G. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and include the 

following: 

 
 

1. Unit Data: 

 
a. Unit identification. 
b. Location. 
c. Service. 
d. Make and size. 
e. Model and serial numbers. 
f. Water flow rate in GPM. 
g. Water pressure differential in feet of head or psig. 
h. Required net positive suction head in feet of head or psig. 
i. Pump rpm. 
j. Impeller diameter in inches. 
k. Motor make and frame size. 
l. Motor horsepower and rpm. 
m. Voltage at each connection. 
n. Amperage for each phase. 
o. Full-load amperage and service factor. 
p. Seal type. 

 
2. Test Data (Indicated and Actual Values): 

 
a. Static head in feet of head or psig. 
b. Pump shutoff pressure in feet of head or psig. 
c. Actual impeller size in inches. 
d. Full-open flow rate in GPM. 
e. Full-open pressure in feet of head or psig. 
f. Final discharge pressure in feet of head or psig. 
g. Final suction pressure in feet of head or psig. 
h. Final total pressure in feet of head or psig. 
i. Final water flow rate in GPM. 
j. Voltage at each connection. 
k. Amperage for each phase. 

 

 
3.10 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 water flow of at least 2 to 5 percent of terminals. 

b. Measure room temperature at each thermostat/temperature sensor. Compare the reading to 

the set point. 
c. Measure sound levels at two locations. 
d. Measure space pressure of at least 10 percent of locations. 
e. Verify that balancing devices are marked with final balance position. 

f. 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 Architect. 

2. TAB firm test and balance engineer shall conduct the inspection in the presence of Architect. 
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3. Architect 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. 

 

 
3.11 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. 

 
B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer conditions, 

perform additional testing, inspecting, and adjusting during near-peak summer conditions. 
 

 
 

END OF SECTION 23 0593 
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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 20 Section “Mechanical General Requirements.” 

2. Division 20 Section "Basic Mechanical Materials and Methods" for general piping materials and 

installation requirements. 
3. Division 20 Section "Hangers and Supports" for pipe supports, product descriptions, and installation 

requirements. Hanger and support spacing is specified in this Section. 
4. Division 20 Section "Valves" for general-duty gate, globe, ball, butterfly, and check valves. 
5. Division 20 Section “Pipe Flexible Connectors.” 
6. Division 20 Section "Meters and Gages" for thermometers and pressure gages. 
7. Division 20 Section "Mechanical Identification" for labeling and identifying hydronic piping. 
8. Division 23 Section "Hydronic Pumps" for pumps, motors, and accessories for hydronic piping. 

 

1.2 DEFINITIONS 

 
A. CPVC: Chlorinated polyvinyl chloride. 

 
B. HDPE: High density polyethylene. 

 
C. PP: Polypropylene. 

 
D. PVC: Polyvinyl chloride. 

 
E. PTFE: Polytetrafluoroethylene. 

 
F. RTRF: Reinforced thermosetting resin (fiberglass) fittings. 

 
G. RTRP: Reinforced thermosetting resin (fiberglass) pipe. 
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1.3 SUBMITTALS 

 
A. Product Data: For each type of the following: 

 
1. Valves. Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice 

balancing valves and automatic flow-control valves. 
2. Chemical treatment. 
3. Hydronic specialties. 

 
B. Shop Drawings: Detail, at minimum ¼ scale, the piping layout, fabrication of pipe anchors, hangers, 

supports for multiple pipes, alignment guides, expansion joints and loops. Detail location of anchors, 

alignment guides. 

 

C. Qualification Data: For Installer. 

 
D. Field quality-control test reports. 

 
E. Operation and Maintenance Data: For hydronic specialties, and special-duty valves to include in operation 

and maintenance manuals. 

 
F. Water Analysis: Submit a copy of the water analysis to illustrate water quality available at Project site. 

 

 
1.4 QUALITY ASSURANCE 

 
A. ASME Compliance: Comply with  ASME B31.1,  "Power  Piping"  and  ASME B31.9,  "Building  Services 

Piping" for materials, products, and installation. Safety valves and pressure vessels shall bear the 

appropriate ASME label. Fabricate and stamp air separators and expansion tanks to comply with ASME 

Boiler and Pressure Vessel Code: Section VIII, Division 1. 

 
B. 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. 

 

1.5 EXTRA MATERIALS 

 
A. Water-Treatment Chemicals: Furnish enough chemicals for initial system startup. * 

 

B. Differential Pressure Meter: For each type of balancing valve and automatic flow control valve, include 

flow-meter, probes, hoses, flow charts, and carrying case where applicable. 
 

 
PART 2 - PRODUCTS 

 

 
2.1 STEEL PIPE AND FITTINGS 

 
A. Schedule 40 Steel Pipe: ASTM A 53/A 53M or ASTM A 106, Type E or S, Grade A or B. Include ends 

matching joining method. 

 
1. Steel  Pipe  Nipples:  ASTM A 733,  made  of  ASTM A 53/A 53M  or  ASTM A 106,  Schedule 40, 

seamless steel pipe. Include ends matching joining method. 
2. Malleable-Iron  Unions:  ASME B16.39,  Class 150,  hexagonal-stock  body,  with  ball-and-socket, 

metal-to-metal, bronze seating surface and female threaded ends. 
3. Gray-Iron, Threaded Fittings: ASME B16.4, Class 125, standard pattern. 

 
4. Fittings: ASTM A234 ANSI B16.9, steel butt weld to match pipe wall thickness, Class 300. 
5. Flanges: Class 300 forged steel welding neck to match pipe wall thickness and valve flanges, ANSI 

B16.5. Orifice plate flanges shall be raised face welding neck type with ring joint gaskets and flange 

taps. Coordinate orifice plate flanges with orifice plate flow elements. 
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B. Grooved Mechanical-Joint Fittings and Couplings: 

 
*Coordinate with WSU’s Representative if additional material is required. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

 
a. Anvil International, Inc.; Gruvlok Manufacturing; Model 7401 Rigid. 
b. Tyco Fire & Building Products; Grinnell Mechanical Products; Model 772 Rigid Coupling. 
c. Victaulic Company; Style 07 Rigid Coupling and 107 QuickVic Rigid Coupling. 

 
2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron;  ASTM A 47/A 47M,  Grade 32510 

malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A 234, 
Grade WPB steel fittings with grooves or shoulders constructed to accept grooved-end couplings; 
with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and fittings. 

3. Gaskets:  Synthetic  rubber  gasket  of  central  cavity  pressure-responsive  design  suitable  for 
temperatures from minus 30 de. F to 250 deg. F. 

4. Couplings: Ductile- or malleable-iron housing with nuts, bolts, locking pin, locking toggle, or lugs to 

secure grooved pipe and fittings. 

 
a. Rigid Type: To provide rigidity and system support and hanging in accordance with ANSI 

B31.1 and B31.9. 
 
 

2.2 JOINING MATERIALS 

 
A. Refer to Division 20 Section “Basic Mechanical Materials and Methods.” 

 

 
2.3 VALVES 

 
A. General Service Valves: Comply with requirements specified in Division 20 Section "Valves." 

 
 

2.4 AIR CONTROL DEVICES 

 
A. Manual Air Vents: Use ball-valve-type hose-end drain valves, refer to Division 20 Section “Valves.” 

 
B. Automatic Air Vents: 

 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

 
a. Bell & Gossett 
b. Dole 
c. Taco 

  

C. Combination Air and Dirt Separators: 

 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

 
a. B & G  b. Taco  c. Armstrong 

 

2. Body: Fabricated steel; constructed for  150-psig maximum working pressure and 250 deg. F 

maximum operating temperature. Separator shall have body extended below pipe connections for 
dirt separation and include removable lower head. 

3. Air and Dirt Separation Mechanism:   Internal copper core tube with continuous wound copper 
medium permanently attached followed by continuous wound copper wire permanently affixed. 

4. Venting Chamber:  With integral full port, float actuated brass venting mechanism.  Include valved 

side tap to flush floating dirt or liquids and for quick bleeding of air during system fill. 
5. Inlet and Outlet Connections: Threaded for NPS 2 and smaller; flanged connections for NPS 2-1/2 

and larger. 
6. Blow-down Connection: Threaded. 

7. Size: Match system flow capacity. 
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2.5 SPECIALTY VALVES 

 
A. Balance Valves: 

 
1. Balance Valves NPS 6 and Larger: Lug type butterfly valves with aluminum bronze disc, AISI 300 

Series stainless steel stem, resilient replaceable seat for service at not less than 250 deg F (121 

deg C) and memory stops. Refer to Division 23 Section “General-Duty Valves for HVAC” for 
additional requirements. 

 
a. Provide lubricated enclosed screw or worm gear operator with handwheel for sizes 6 inches 

and larger. 
b. Pressure rating shall meet or exceed system minimum pressure rating. 

 
2. Flow Measuring: Use Flow Measuring Devices as specified in Division 20 Section “Meters and 

Gages.” 
3. Balance Valves for Sizes Less than NPS 6: Combination balance valve and flow measuring device 

as specified in this Section. 

 
B. Combination, Balancing Valves and Flow Measuring Devices NPS 2 and Smaller: 

 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

 
a. Bell & Gassett 
b. Taco 
c. Armstrong. 

 
2. Body: Brass or bronze, ball, or plug type with calibrated orifice or venturi. 
3. Ball: Brass, or stainless steel. 
4. Plug: Resin. 
5. Seat: PTFE. 
6. End Connections: Threaded or socket. 
7. Pressure Gage Connections: Integral seals for portable differential pressure meter. 
8. Handle Style: Lever, with memory stop to retain set position. 
9. WOG Rating: Minimum 400 psig. 
10. Maximum Operating Temperature: 250 deg F. 

 

 
2.6 HYDRONIC PIPING STRAINERS 

 
A. Manufacturers: 

 
1. Armstrong 
2. Sarco 

3. Mueller Steam Specialty. 
4. Spence. 

 
B. Y-Pattern Strainers, Cast and Ductile Iron: 

 
1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection. 
2. End Connections: Flanged ends for NPS 2-1/2 and larger. 
3. Strainer Screen: 40-mesh startup strainer, and perforated stainless-steel basket with 50 percent 

free area. 
4. CWP: 200 psig minimum, unless otherwise indicated. 
5. Drain: 

a. Factory-installed, hose-end drain valve. 
 
 

 
2.7 HYDRONIC PIPING SPECIALTIES 

 
A. Flexible connectors are specified in Division 20 Section "Pipe Flexible Connectors." 
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PART 3 - EXECUTION 

 

 
3.1 PIPING SYSTEMS INSTALLATION 

 
A. Drawing plans, schematics, and diagrams indicate approximate general location and arrangement of 

piping systems. Indicate piping locations and arrangements if such were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations. Install piping as 
indicated unless deviations to layout are approved on Coordination Drawings. 

 
B. Install piping indicated to be exposed and piping in mechanical room and service areas at right angles or 

parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise. 

 
C. Install piping to permit valve servicing. 

 

D. Install piping at indicated slopes if applicable. 

 
E. Install piping free of sags and bends. 

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

 
G. Install piping to allow application of insulation. 

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

 
I. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves. 

 
J. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple with cap, at 

low points in piping system mains and elsewhere as required for system drainage. 

 
K. Install piping, other than drain piping, at a uniform grade of 0.2 percent upward in direction of flow. 

 
L. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

 
M. Install branch connections to mains using tee fittings in main pipe, with the branch connected to the bottom 

of the main pipe. For up-feed risers, connect the branch to the top of the main pipe. 

 
N. Install valves according to Division 20 Section "Valves." 

 
O. Install shutoff duty valves at each branch connection to supply mains, at supply connection to each piece 

of equipment, unless only one piece of equipment is connected in the branch line. Install throttling duty 

valves at each branch connection to return mains, at return connections to each piece of equipment, and 

elsewhere as indicated. 

 
P. Install calibrated  balancing  valves  in  the  return  water  line  of  cooling  element  and elsewhere as 

required to facilitate system balancing. 

 
Q. Install check valves at each pump discharge and elsewhere as required to control flow direction. 

 
R. Install safety-valve discharge piping, without valves, to floor. Comply with the ASME Boiler and Pressure 

Vessel Code, Section VIII, Division 1, for installation requirements. 

 
S. Install pressure-reducing valves as required to regulate system pressure. 

 
T. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and 

elsewhere as indicated. 

 
U. Install flanges or grooved mechanical couplings in piping, NPS 2-1/2 and larger, at final connections of 

equipment and elsewhere as indicated. 
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V. Install expansion loops, expansion joints, anchors, and pipe alignment guides as specified in Division 20 

Section "Pipe Flexible Connectors, Expansion Fittings and Loops." If applicable. 

 
W. Identify piping as specified in Division 20 Section "Mechanical Identification." 

 

 
3.2 HANGERS AND SUPPORTS 

 
A. Hanger, support, and anchor devices are specified in Division 20 Section "Hangers and Supports." Comply 

with the following requirements for maximum spacing of supports. Refer to WSU Design Standards Section 
15060 “Pipe Hangars and Supports” 

 

B. Install the following pipe attachments: 

 
1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long. 
2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or longer. 
3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a 

trapeze. 
4. Spring hangers to support vertical runs. 

5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper 
pipe. 

 
C. Install hangers for steel piping following maximum spacing and minimum rod sizes per WSU Construction 

Design Standards section 15060 “Hangar Spacing”. 

 
3.3 PIPE JOINT CONSTRUCTION 

 
A. Refer to Division 20 Section "Basic Mechanical Materials and Methods" for basic piping joint construction. 

 

 
 

3.4 HYDRONIC SPECIALTIES INSTALLATION 

 
A. Install manual air vents at high points in piping, as required for system air venting. 

 
B. Install automatic air vents at high points of system piping in the mechanical equipment room.  

 

C. Install bypass chemical feeders in each hydronic system, in upright position with top of funnel not more 

than 48 inches above the floor. Install feeder in minimum NPS 3/4 bypass line, from main with full-size, 
full-port, ball valve in the main between bypass connections. Install NPS 3/4 pipe from chemical feeder 
drain, to nearest equipment drain in the mechanical room and include a full-size, full-port, ball valve. 

 

D. Install expansion tank if required above the air separator. Install tank fitting in tank bottom and charge 
tank. Use manual vent for initial fill to establish proper water level in tank. Use existing expansion tank 
unless otherwise instructed. 

 
1. Install tank fittings that are shipped loose. 
2. Support tank from floor or structure above with sufficient strength to carry weight of tank, piping 

connections, fittings, plus tank full of water. Do not overload building components and structural 
members. 

 
E. Install expansion tanks on the floor. Vent and purge air from hydronic system, and ensure tank is properly 

charged with air to suit system Project requirements if applicable. 
 

 
3.5 CHEMICAL TREATMENT 

 
A. Perform an analysis of makeup water to determine type and quantities of chemical treatment needed to 

keep system free of scale, corrosion, and fouling, and to sustain the following water characteristics: 

 
1. pH: 9.0 to 10.5. 
2. "P" Alkalinity: 100 to 500 ppm. 
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3. Boron: 100 to 200 ppm. 

4. Chemical Oxygen Demand: Maximum 100 ppm. Modify this value if closed system contains glycol. 
5. Corrosion Inhibitor: 

 
a. Sodium Nitrate: 1000 to 1500 ppm. 
b. Molybdate: 200 to 300 ppm. 
c. Chromate: 200 to 300 ppm. 
d. Sodium Nitrate Plus Molybdate: 100 to 200 ppm each. 
e. Chromate Plus Molybdate: 50 to 100 ppm each. 

 
6. Soluble Copper: Maximum 0.20 ppm. 
7. Tolyiriazole Copper and Yellow Metal Corrosion Inhibitor: Minimum 10 ppm. 
8. Total Suspended Solids: Maximum 10 ppm. 
9. Ammonia: Maximum 20 ppm. 
10. Free Caustic Alkalinity: Maximum 20 ppm. 

11. Microbiological Limits: 

 
a. Total Aerobic Plate Count: Maximum 1000 organisms/ml. 
b. Total Anaerobic Plate Count: Maximum 100 organisms/ml. 
c. Nitrate Reducers: 100 organisms/ml. 
d. Sulfate Reducers: Maximum 0 organisms/ml. 

e. Iron Bacteria: Maximum 0 organisms/ml. 

 
B. Fill system with fresh water and add liquid alkaline compound with emulsifying agents and detergents to 

remove grease and petroleum products from piping. Circulate solution for a minimum of 24 hours, drain, 
clean strainer screens, and refill with fresh water. Coordinate with project phasing requirements. 

 
C. Add initial chemical treatment and maintain water quality in ranges noted above for the first year of 

operation. 
 
 

3.6 FIELD QUALITY CONTROL 

 
A. Prepare hydronic piping according to ASME B31.9 and as follows: 

 
1. Leave joints, including welds, uninsulated and exposed for examination during test. 
2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. 

If temporary restraints are impractical, isolate expansion joints from testing. 
 

3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer screens. 
Coordinate with WSU representative for this process and project phasing. 

4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable 

of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate 

equipment. Coordinate in field with project phasing requirements. 
5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect 

against damage by expanding liquid or other source of overpressure during test. 

 
B. Perform the following tests on hydronic piping: 

 
1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. 

Another liquid that is safe for workers and compatible with piping may be used. 
2. While filling system, use vents installed at high points of system to release air. Use drains installed 

at low points for complete draining of test liquid. 
3. Isolate expansion tanks and determine that hydronic system is full of water. 
4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's 

working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, 
or other component in system under test. Verify that stress due to pressure at bottom of vertical 
runs does not exceed 90 percent of specified minimum yield strength or 1.7 times "SE" value in 

Appendix A in ASME B31.9, "Building Services Piping." 
5. After hydrostatic test pressure has been applied for at least 2 hours, examine piping, joints, and 

connections for leakage. Eliminate leaks by tightening, repairing, or replacing components, and 

repeat hydrostatic test until there are no leaks. 
6. Prepare written report of testing. 
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C. Perform the following before operating the system: 

 
1. Open manual valves fully. 
2. Inspect pumps for proper rotation. 
3. Remove disposal fine-mesh strainers in pump suction diffusers. 
4. Set makeup pressure-reducing valves for required system pressure. 

5. Inspect air vents at high points of system and determine if all are installed and operating freely 

(automatic type), or bleed air completely (manual type). 
6. Set temperature controls so all coils are calling for full flow. 

7. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, cooling 

towers, to specified values. 
8. Verify lubrication of motors and bearings. 

 

 
 

END OF SECTION 23 2113 
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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 20 Section “Mechanical General Requirements.” 
2. Division 20 Section “Basic Mechanical Materials and Methods.” 

 

 
1.2 DEFINITIONS 

 
A. Buna-N: Nitrile rubber. 

 
B. EPT: Ethylene propylene terpolymer. 

 

 
1.3 SUBMITTALS 

 
A. Product Data: Include certified performance curves and rated capacities, operating characteristics, 

furnished specialties, final impeller dimensions, and accessories for each type of product indicated. 
Indicate pump's operating point on curves. 

 
B. Shop Drawings: Show pump layout and connections. Include setting drawings with templates for installing 

foundation and anchor bolts and other anchorages. 

 
1. Wiring Diagrams: Power, signal, and control wiring. 

 

C. Operation and Maintenance Data: For all pumps and accessories to include in Operation and Maintenance 

manuals. 
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1.4 QUALITY ASSURANCE 

 
A. Source Limitations: Obtain hydronic pumps through one source from a single manufacturer or from any 

approved manufacturer listed on the drawings. 

 
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. UL Compliance: Comply with UL 778 for motor-operated water pumps. 

 

 
 

1.5 DELIVERY, STORAGE, AND HANDLING 

 
A. Manufacturer's Preparation for Shipping: Clean flanges and exposed machined metal surfaces and treat 

with anticorrosion compound after assembly and testing. Protect flanges, pipe openings, and nozzles with 

wooden flange covers or with screwed-in plugs. 

 
B. Store pumps in dry location. 

 
C. Retain protective covers for flanges and protective coatings during storage. 

 
D. Protect bearings and couplings against damage from sand, grit, and other foreign matter. 

 
E. Comply with pump manufacturer's written rigging instructions. 

 

 
1.6 COORDINATION 

 
A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases. Concrete, 

reinforcement as indicated on drawings and related notes. 
 

PART 2 - PRODUCTS 
 

 
2.1 GENERAL PUMP REQUIREMENTS 

 
A. Pump Units: Factory assembled and tested. 

 
B. Motors: Comply with requirements in Division 20 Section “Motors”. 

 
C. Selection: 

 
1. Base non-overloading characteristics for pumps upon nameplate horsepower, at any point on 

performance curve. 
2. Shaft first critical speed shall not be less than 25 percent greater than operating speed. 

3. Maximum impeller diameter shall not be greater than 90 percent of “cut water” diameter for a given 

casing and no smaller than the smallest published diameter for casing. Do not base acceptable 

maximum diameter calculation on percentage of impeller diameter range for a given casing. 
4. Pump speed shall be limited to 1800 RPM except as scheduled. 

5. Select at the point of maximum efficiency for a given impeller-casing combination. Deviations shall 
be within 3  percent of maximum efficiency on the  increasing  capacity side of the maximum 

efficiency point and 7 percent on the decreasing capacity side of the maximum efficiency point. 
6. Select pump at a point no greater than 85 percent of end of curve flow. 

7. Maximum pump suction velocity: 

 
a. In-line: 12 fps. 
b. End suction: 13 fps. 
c. Double suction: 15 fps. 
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2.2 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. 
 

 
 

2.3 FLEXIBLY COUPLED, BASE-MOUNTED, END-SUCTION CENTRIFUGAL PUMPS 

 
A. Manufacturers: 

 
1. Armstrong Pumps Inc. 
2. Aurora Pump 
3. Bell & Gossett. 

4. Taco, Inc. 

 
B. Description: Factory-assembled and tested, centrifugal, overhung-impeller, separately coupled, end- 

suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for base mounting, with pump and motor shafts 

horizontal. Rate pump for 175-psig minimum working pressure and a continuous water temperature of 225 

deg F. 

 
C. Pump Construction: 

 
1. Casing: Radially split, cast iron, with threaded gage tappings at inlet and outlet, drain plug at 

bottom and air vent at top of volute, and flanged connections. Provide integral mount on volute to 

support the casing, and attached piping to allow removal and replacement of impeller without 
disconnecting piping or requiring the realignment of pump and motor shaft true back pullout. 
Provide receptacle bronze wear rings for all pumps with pump shaft L/D ratios greater than 6.0. 

2. Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, and 

secured with a locking cap screw. Trim impeller to match specified performance. 
3. Pump Shaft: Steel, with copper-alloy shaft sleeve or stainless steel. 

4. Mechanical Seal: Carbon rotating ring against a ceramic seat held by a stainless-steel spring, and 

Buna-N seal for all glycol systems and all water systems 225 deg F and below; EPT seals for water 
systems above 225 deg F. Include water slinger on shaft between motor and seal. 

5. Pump Bearings: Permanently or grease-lubricated ball bearings contained in cast-iron housing with 

grease fittings. 

 
D. Flexible Shaft Coupling: Molded rubber insert and interlocking spider capable of absorbing vibration. 

Couplings shall be center drop-out type to allow disassembly and removal without removing pump shaft or 
motor. Provide EPDM coupling sleeve for all motors 40 HP and below and all variable-speed applications. 

 
E. Coupling Guard: Dual rated; ANSI B15.1, Section 8; OSHA 1910.219 approved; steel; removable; 

attached to mounting frame. 

 
F. Mounting Frame: Welded-steel frame and cross members, factory fabricated from ASTM A 36/A 36M 

channels and angles. Fabricate to mount pump casing, coupling guard, and motor. 
 

G. Motor: Single speed, with permanently lubricated or grease-lubricated ball bearings, unless otherwise 

indicated; secured to mounting frame, with adjustable alignment. Comply with requirements in Division 20 

Section "Motors". 
 

 
2.4 PUMP SPECIALTY FITTINGS 

 
A. Suction Diffuser: Angle pattern, minimum 175-psig pressure rating, cast-iron body and end cap for NPT or 

flanged connections or ductile iron body and end cap for grooved connections, pump-inlet fitting; with 

bronze startup and bronze or stainless-steel permanent strainers; bronze or stainless-steel straightening 

vanes; drain plug; and integral locating boss for field-fabricated support. 
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1. Manufacturers: 

 
a. Armstrong Pumps, Inc. 
b. Bell & Gossett 
c. Taco 

 
B. Gage Package: One-piece construction, having shut-off valves an suction and discharge sides. Wetted 

parts constructed of brass and synthetic braided hose. Gage shall be as specified in Division 20 Section 

“Meters and Gages.” 

 
1. Manufacturer: 

 
a. Ashcroft 
b. Weksler 
c. Trerice. 

 

 
 

PART 3 - EXECUTION 
 

 
3.1 EXAMINATION 

 
A. Examine equipment foundations and anchor-bolt locations for compliance with requirements for installation 

tolerances and other conditions affecting performance of work. 

 
B. Examine roughing-in for piping systems to verify actual locations of piping connections before pump 

installation. 

 
C. Examine foundations and inertia bases for suitable conditions where pumps are to be installed. 

 
D. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

 
 

3.2 PUMP INSTALLATION 

 
A. Comply with WSU Design Standards 

 
B. Install pumps with access for periodic maintenance including removal of motors, impellers, couplings, and 

accessories. 

 
C. Independently support pumps and piping so weight of piping is not supported by pumps and weight of 

pumps is not supported by piping. 
 

D. Set base-mounted pumps on concrete bases.  Disconnect flexible coupling before setting.  Do not 
reconnect flexible couplings until alignment procedure is complete. 

 
1. Support pump baseplate on rectangular stainless steel blocks and shims, or on wedges with small 

taper, at points near foundation bolts to provide a gap of 3/4 to 1-1/2 inches between pump base 

and foundation for grouting. 
2. Adjust metal supports or wedges until pump and driver shafts are level. Check coupling faces and 

suction and discharge flanges of pump to verify that they are level and plumb. 
 

 
3.3 ALIGNMENT 

 
A. Align pump and motor shafts and piping connections after setting on foundation, grout has been set and 

foundation bolts have been tightened, and piping connections have been made. 

 
B. Comply with pump and coupling manufacturers' written instructions. 
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C. Adjust pump and motor shafts for angular and offset alignment by approved methods WSU 

Standards, Laser align to a tolerance of 0.0005 inches maximum. 

 
D. After alignment is correct, tighten foundation bolts evenly but not too firmly. Completely fill baseplate with 

non-shrink, nonmetallic grout while metal blocks and shims or wedges are in place. After grout has cured, 
fully tighten foundation bolts. 

 

 
3.4 CONNECTIONS 

 
A. Piping installation requirements are specified in other Division 20 and 23 Sections. Drawings indicate 

general arrangement & schematic diagrams of piping, fittings, and specialties. 

 
B. Install piping adjacent to machine to allow service and maintenance. 

 
C. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles. 

 
D. Install check valve and throttling valve on discharge side of pumps. Triple-duty valves are not allowed. 

 
E. Install Y-type strainer or suction diffuser and shutoff valve on suction side of pumps.  

 

F. Install flexible connectors on suction and discharge sides of base-mounted pumps between pump casing 

and valves. 

 
G. Install pressure gages on pump suction and discharge, at integral pressure-gage tapping. 

 
H. Install electrical connections for power, controls, and devices. 

 
I. Ground equipment according to Division 26 Section "Grounding and Bonding." 

 
J. Connect wiring according to Division 26 Section "Conductors and Cables." 

 

 
3.5 STARTUP SERVICE 

 
A. Contractor is responsible for commissioning, testing, balancing and startup. Engage a factory-authorized 

service representative to perform startup service for each pump supplied. Written report of the start-up 
shall be provided to the Owner and Engineer upon completion of services. 

 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Check piping connections for tightness. 
3. Clean strainers on suction piping. 
4. Perform the following startup checks for each pump before starting: 

 
a. Verify bearing lubrication. 

b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to 

rotate with pump hot and cold. If pump is bound or drags, do not operate until cause of 
trouble is determined and corrected. 

c. Verify that pump is rotating in the correct direction. 

 
5. Prime pump by opening suction valves and closing drains, and prepare pump for operation. 
6. Start motor. 
7. Open discharge valve slowly. 

 

3.6 DEMONSTRATION 

 
A. Contractor is required to Engage a factory-authorized service representative to train Owner's 

maintenance personnel to adjust, operate, and maintain hydronic pumps. 
 

 
 

END OF SECTION 23 2123 
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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: 

 
1. Division 20 Section “Mechanical General Requirements.” 
2. Division 20 Section “Basic Mechanical Materials and Methods.” 
3. Division 23 Section “Hydronic Piping.” 

 

 
1.2 DELIVERY, STORAGE, AND HANDLING 

 
A. Receive pre-purchased shipped water cooled chillers from the factory. 

 
B. Inspect chillers for damage and provide approval of chiller general physical condition prior to unloading. 

 
C. This installing Contractor becomes responsible for handling, storing, and installing chiller once unloaded. 

Coordinate with WSU representative to bring the chillers inside the building and transport them to the 
mechanical room located in the basement. 

 

 
1.3 COORDINATION 

 

 
PART 2 - PRODUCTS 

 
A. Chiller was pre-purchased for installation by this contractor. 

 

 
PART 3 - EXECUTION 

 

 
 

3.1 EXAMINATION 

 
A. Before water cooled chiller installation, examine roughing-in for equipment support, housekeeping 

pads, anchor- bolt sizes and locations, piping, and electrical connections to verify actual locations, 
sizes, and other conditions affecting water chiller performance, maintenance, and operations. 
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Water cooled chiller locations indicated on Drawings are approximate. Determine exact locations before roughing- 
in for piping and electrical connections. Refer to phasing plan and notes on the drawings. 

 
B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

 
3.1 WATER COOLED CHILLER INSTALLATION 

 
A. Equipment Mounting: Install water cooled chiller on concrete pad(s).  Vibration isolation devices are 

required per manufacturer specification. Refer to phasing installation plan on drawings. 

 
1. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base 

and anchor into structural concrete floor. 
2. Place and secure anchorage devices. instructions, and directions furnished with items to be 

embedded. 

3. Install anchor bolts to elevations required for proper attachment to supported equipment. 

 
B. Maintain manufacturer's recommended clearances for service and maintenance. 

 
C. Charge water chiller with refrigerant if not factory charged and fill with oil if not factory installed. Coordinate 

with chiller supplier and WSU representative. 

 
D. Install and wire separate devices furnished by manufacturer and not factory installed. 

 

 
3.2 CONNECTIONS 

 
A. Comply with requirements in Division 23 Section "Hydronic Piping."  Drawings indicate general 

arrangement of piping, fittings, and specialties. Actual routing shall be determined by contractor. 

 
B. Install piping adjacent to chiller to allow service and maintenance. 

 
C. Evaporator Fluid Connections: Connect to evaporator with valving and other components as required.on 

diagrams. Make connections to water cooled chiller with a mechanical coupling. 

 
D. Connect each drain connection with a union and drain pipe and extend pipe, full size of connection, to 

floor drain in the mechanical room. Provide a shutoff valve at each connection if required. 
 

 
3.3 STARTUP SERVICE 

 
A. A factory-authorized service representative has to be engaged by the contractor to perform startup 

service. Assist with start-up as required. 
 

B. Contractor is responsible for commissioning, testing and start up. 
 

 
3.4 DEMONSTRATION 

 
A. A factory-authorized service representative has been engaged to train Owner's maintenance personnel 

to adjust, operate, and maintain water chillers. Assist with training as required. 
 

 
 

END OF SECTION 23 6423 
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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. WSU Construction Design Standards shall be complied with in all installation where applicable.  Utilize 
manufacturers approved by WSU where applicable. 
 

 
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. 
 

 
 

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: 
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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. 

 
B. 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. 
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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. Wayne State 
University approved vendors should be used throughout this project. 

 
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. 

 
C. Where existing equipment is modified to include new switches, circuit breakers, metering or other 

components, the new components shall be by the original equipment manufacturer and shall be listed for 
installation in the existing equipment. Where original equipment manufacturer components are not 
available, third party aftermarket components shall be listed for the application and submitted to the 

engineer for approval. Reconditioned or salvaged components shall not be used unless specifically 

indicated on the drawings. 
 

 
 

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 
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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. 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. 

 
D. 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. 

 
1. Fuses 

 

 
 

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 electrical 

systems including, but not limited to: 

 
1. Routine maintenance procedures. 
2. Trouble-shooting procedures. 
3. Contractor's telephone numbers for warranty repair service. 
4. Submittals. 

5. Recommended spare parts lists. 

6. Names and telephone numbers of major material suppliers and subcontractors. 
7. System schematic drawings on 8-1/2" x 11" sheets. 
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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 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 Architect, Engineer and 

Owner at their request. 
 

 
1.14 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. 
 

 
1.15 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. 
 

 
1.16 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, wire-ways, cable trays, and bus-ways will be clear of obstructions 

and of the working and access space of other equipment. 

 
B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry 

walls, and other structural components as they are constructed. 

 
C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or 

otherwise concealed. Access doors and panels are specified in 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. 
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PART 2 - PRODUCTS 

 
Not applicable. 

 

 
 

PART 3 - EXECUTION 
 

 
3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

 
A. Comply with NECA 1. 

 
B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall- 

mounting items. 

 
C. Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange and install 

components and equipment to provide maximum possible headroom consistent with these requirements. 

 
D. Equipment: Install to facilitate service, maintenance, and repair or replacement of components of both 

electrical equipment and other nearby installations. Connect in such a way as to facilitate future 

disconnecting with minimum interference with other items in the vicinity. 

 
E. Right of Way: Give to raceways and piping systems installed at a required slope. 

 

 
 

3.2 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. All dead-end conduit runs 

shall be plugged at the remaining line outlet boxes or at the panels. 

 
 

3.3 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: 

 
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. 
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3.4 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 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. 
 

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 CUTTING, PATCHING AND DAMAGE TO OTHER WORK 

 
A. Refer to General Conditions for requirements. 

 
B. All cutting, patching and repair work shall be performed by the Contractor through approved, qualified 

subcontractors. Contractor shall include full cost of same in bid. 
 

 
 

3.7 EQUIPMENT CONNECTIONS 

 
A. Make connections to equipment, motors, 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. 
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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.  

 

3.11 DRAWINGS AND MEASUREMENTS 

 
A. 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.  
 

 
END OF SECTION 26 0010 
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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 “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 

 
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 or the National Institute for Certification in Engineering Technologies to supervise on- 
site testing specified in Part 3. 
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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 CONDUCTORS AND CABLES 

 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

 
B. Manufacturers, Copper: 

 
1. Triangle. 
2. Rome. 
3. Southwire. 

4. Cableco. 

 
 

C. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable construction, and 

ratings. 

 
D. Conductor Material: Copper complying with NEMA WC 70; stranded conductor. 

 
E. Conductor Insulation Types: Type THHN-THWN, complying with NEMA WC 70. 

 
 

 
 

2.2 CONNECTORS AND SPLICES 

 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

 
1. T & B. 
2. Burndy. 
3. 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. Exposed Branch Circuits, including in Crawlspaces: Type THHN-THWN, single conductors in raceway. 

 
C. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single conductors in 

raceway. 

 
D. Class 1 Control Circuits: Type THHN-THWN, in raceway. 
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3.2 INSTALLATION 

 
A. 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. 

 
B. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not 

damage cables or raceway. 

 
C. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow 

surface contours where possible. 

 
D. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 

 
E. Seal around cables penetrating fire-rated elements according to Division 7 Section "Through-Penetration 

Fire-stop Systems." 

 
F. Each feeder shall be of the same conductor and insulation material (phase, neutral, and parallel). 

 
G. Identify and color-code conductors and cables according to Division 26 Section "Electrical Identification." 

 
H. 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. 

 
I. 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. 
 

J. Use conductor not smaller than 14 AWG for control circuits, provided by Electrical Contractor. 

 
K. Use suitable cable fittings and connectors. 

 
L. Neatly train and lace wiring inside boxes, equipment, and panel boards. 

 
M. Clean conductor surfaces before installing lugs and connectors. 

 
N. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature 

rise. 

 
O. Use solderless pressure connectors with insulating covers for copper conductor splices and taps, 8 AWG 

and larger. 

 
P. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 AWG and 

smaller. 

 
Q. Branch circuits may be combined up to 3 circuits in a homerun conduit. 

 
R. Provide a separate neutral conductor for each circuit. 

 
S. Electrical Contractor shall be responsible for derating of conductors as required by N.E.C. 

 
T. AC/MC cable shall not be used. 

 
U. 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. 
 

 
 

 
 
 



CONDUCTORS AND CABLES 260519 - 4 

WAYNE STATE UNIVERSITY                                                                                                                                                       MEP Engineers, LLC 
Knapp Building Chiller Replacement                                             MEP Project No. 1415-1 
Installation Bid Pack                                                                                Issued for Bids 
WSU Project No. 509-245424                                                        April 30, 2014 

 

 
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 un-spliced 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 26 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. 

 
 

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 26 0519 
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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 26 Section “Electrical General Requirements”. 
2. Division 26 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 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. 
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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. 

 

 
1.4 PROJECT RECORD DOCUMENTS 

 
A. Submit under provisions of Division 26 “Electrical General Requirements”. 

 
 

1.5 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. 

 
1. Comply with UL 467. 

 

C. Comply with ANSI/TIA/EIA-607 “Standard for Commercial Building Grounding and Bonding Requirements 

for Telecommunications”. 

 
D. 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 26 Section “Conductors and Cables”. 

 
 

2.2 GROUNDING CONDUCTORS 

 
A. For insulated conductors, comply with Division 26 Section "Conductors and Cables." 

 
B. Equipment Grounding Conductors: Insulated with green-colored insulation. 
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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. In raceways, use insulated equipment grounding conductors. 

 
C. Install equipment grounding conductors in all feeders and circuits.  Terminate each end on suitable lugs, 

bus or bushing. 

 
D. Busway Supply Circuits: Install insulated equipment grounding conductor from the grounding bus in the 

switchgear, switchboard, or distribution panel to equipment grounding bar terminal on busway. 

 
E. Verify specific equipment grounding requirements with the manufacturer’s recommendations. 

 

 
 

3.2 CONNECTIONS 

 
 

A. 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. 

 
B. 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 non-continuous conduits at entrances and exits with grounding bushings and bare 

grounding conductors, unless otherwise indicated. 

 
C. 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. 

 
 

3.3 INSTALLATION 

 
A. 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. 

 

B. 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 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. 

 
C. 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. 

 

 
 

END OF SECTION 26 0526 
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PART 1 - GENERAL 
 

 
 

1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section. 
 

 
 

1.2 SUMMARY 

 
A. This Section includes the following: 

 
1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

 

 
 

1.3 DEFINITIONS 

 
A. EMT: Electrical metallic tubing. 

 
B. RMC: Rigid metal conduit. 

 

 
 

1.4 PERFORMANCE REQUIREMENTS 

 
A. Design supports for multiple raceways capable of supporting combined weight of supported systems and 

its contents. 
 

 
1.5 SUBMITTALS 

 
A. Product Data: For the following: 

 

1. Steel slotted support systems. 
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1.6 QUALITY ASSURANCE 

 
A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - 

Steel." 

 
B. Comply with NFPA 70. 

 

 
 

1.7 COORDINATION 

 
A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 

reinforcement, and formwork requirements are specified in Division 03. 
 

 
 

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. Manufacturers: Subject to compliance with requirements, provide products by one of 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. 

 
B. Raceway and Cable Supports: As described in NECA 1 and NECA 101. 

 
C. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types 

and sizes of raceway or cable to be supported. 

 
D. 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. 

 
E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates, shapes, and 

bars; black and galvanized. 

 
F. 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. 
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a. Manufacturers: Subject to compliance with requirements, provide products by one of 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. 
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. 
 

 
 

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 

 
D. Spring-steel clamps are not allowed. 

 

 
 

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. 
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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, panel-boards, 
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. 

 
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 panel-boards with minimum of four anchors. 

 
L. In wet and damp locations use steel channel supports to stand cabinets and panel-boards one inch off wall. 

 
M. Use sheet metal channel to bridge studs above and below cabinets and panel-boards 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. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support 

and anchor electrical materials and equipment. 
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B. Field Welding: Comply with AWS D1.1/D1.1M. 
 

 
 

3.4 CONCRETE BASES 

 
A. Provide concrete bases for all floor mounted electrical equipment. 

 
B. Provide concrete bases for all exterior, grade level electrical equipment, and where indicated. 

 
C. Base/Pad Construction: 

 
1. Construct per manufacturer’s recommendations for particular equipment, including suggested piers 

and dowel rods. 
2. Construct concrete   bases   for   primary   and   secondary   power   distribution   equipment   per 

requirements of the electrical utility, where submitted for its review. 

 
D. Anchor equipment to base per both supports and equipment manufacturer’s instructions. 

 
E. Coordinate  conduit  openings  and  sleeve  locations  in  base  with  requirements  of  equipment  to  be 

supported. 

 
1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install 

dowel rods on 18-inch centers around full perimeter of the base. 
2. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and 

anchor into structural concrete floor. 
 

 
 

3.5 PAINTING 

 
A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after 

erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 

requirements for touching up field-painted surfaces. 

 
1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

 
B. Touchup: Comply with requirements in Division 09 painting Sections 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 26 0529 
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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 raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

 
B. Related Sections include the following: 

 
1. Division  07  Section,  “Penetration  Fire-stopping”  for  fire-stopping  materials  and  installation  at 

penetrations through walls, ceilings, and other fire-rated elements. 
2. Division 26 Section "Wiring Devices" for devices installed in boxes and for floor-box service fittings, 

and for access floor boxes and service poles. 
 

 
 

1.3 DEFINITIONS 

 
A. EMT: Electrical metallic tubing. 

 
B. FMC: Flexible metal conduit. 
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1.4 SUBMITTALS 

 
A. Product Data: For surface raceways, wire-ways and fittings, floor boxes, hinged-cover enclosures, and 

cabinets. 
 

 
 

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. 

 
 

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. 
 

 
 

PART 2 - PRODUCTS 
 

 
2.1 METAL CONDUIT AND TUBING 

 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

 
1. Allied Tube Triangle Century. 
2. Triangle PWC. 
3. Wheatland. 

 
B. Rigid Steel Conduit: ANSI C80.1. 

 
C. EMT: ANSI C80.3. 

 

 
D. Fittings for Conduit (Including all Types and Flexible and Liquid-tight), 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. 

 

 
2.2 METAL WIREWAYS 

 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

 
1. Hoffman. 
2. Square D. 

 
B. Material and Construction: Sheet metal sized and shaped as indicated, NEMA [1] [3R] [12]. 

 
C. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, 

end caps, and other fittings to match and mate with wireways as required for complete system. 

 
D. 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. 
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2.3 BOXES, ENCLOSURES, AND CABINETS 

 
A. Sheet Metal Outlet and Device Boxes: NEMA OS 1. Shall be used within walls or ceiling. 

 
B. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

 

C. 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 panel-boards. Include metal barriers to separate wiring of different 
systems and voltage and include accessory feet where required for freestanding equipment. 

 

 
 

2.4 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 water-stop, 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 Fire-stop Systems." 
 

 
 

2.5 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: Carbon steel. Include two for each sealing element. 
3. 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. 
 

 
 

2.6 GROUT 

 
A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic aggregate grout, 

noncorrosive, non-staining, mixed with water to consistency suitable for application and a 30-minute 

working time. 
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PART 3 - EXECUTION 

 

 
3.1 RACEWAY APPLICATION 

 
A. Provide raceways in interior and exterior locations in accordance with the “Raceway Application Matrix” 

included on the drawings. 

 
B. Boxes and Enclosures, Exterior Aboveground: NEMA 250, Type 3R 

 

C. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel in damp or wet 
locations. 

 
D. Minimum Raceway Size: 3/4-inch trade size. 

 
E. Raceway Fittings: Compatible with raceways and suitable for use and location. 

 
1. Rigid: Use threaded rigid steel conduit fittings, unless otherwise indicated. 

 

 
 

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. 

 
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. Raceways Embedded in Slabs is not allowed. 

 
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 thread-less fittings with suitable tools. 
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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 conduits pass from warm to cold locations, such as boundaries of refrigerated spaces. 
2. Where conduits route through, to, or from a hazardous classified space (Class I or II), provide 

proper seal offs when exiting or entering the hazardous classified space. 
3. Where conduits pass between spaces that are maintained at two different vapor pressures. 
4. Where otherwise required by NFPA 70. 

 
 

Q. Surface Raceways: Install a separate, green, ground conductor in raceways from junction box supplying 

raceways to receptacle or fixture ground terminals. Provide cover clips to cover space between connecting 

pieces. 

 
R. Install hinged-cover enclosures and cabinets plumb. Support at each corner. 

 
S. Route conduits in finished areas with exposed ceilings at underside of structural deck or as high as 

possible. 

 
T. Outlet boxes within hazardous locations shall be of the proper class and division as noted in the N.E.C. 

 

 
3.3 FIRESTOPPING 

 
A. Apply fire-stopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire- 

resistance rating of assembly. Fire-stopping materials and installation requirements are specified in 

Division 07 Section "Through-Penetration Fire-stop Systems." 
 

 
 

3.4 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. 

 

 
 

3.5 CLEANING 

 
A. After completing installation of exposed, factory-finished raceways and boxes, inspect exposed finishes 

and repair damaged finishes. 
 

 
 

END OF SECTION 26 0533 
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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. Identification for raceway and metal-clad cable. 
2. Equipment identification labels. 
3. 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. 

 

 
 

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. 
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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 thick by 1 to 2 inches 

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 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. 
 

 
 

2.4 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. 
2. Tensile Strength: 50 lb, minimum. 
3. Temperature Range: Minus 40 to plus 185 degrees F. 
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. 
 

 
 

2.5 WIRING DEVICE IDENTIFICATION 

 
A. Description: Self- adhesive label with black upper case letters on clear polyester label, font size 7. 
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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. 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 hand-holes 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 panel-board gutters, pull boxes, outlet and junction 

boxes, and each load connection or termination point. 

 
G. 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. 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. 

 

a. Disconnect switches. 
b. Motor starters. 

 
H. Wiring Device Identification Labels: On each faceplate install circuit designation label that is consistent 

with panel-board directories, and as-built plan drawings. Apply labels to receptacle faceplates centered 

below bottom outlet. Apply labels to toggle switch faceplates on backside. 
 

 
 

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. 
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                  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 non-adhesive 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 maximum intervals in straight runs, and 

at 25-foot 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. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance of 

6 inches from terminal points and in boxes where splices or taps are made. Apply last two 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. Fusible Enclosed Switches and Distribution Equipment:  Install self-adhesive vinyl label indicating fuse 

rating and type on the outside of door on each fused switch. 

 
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. 

 

 
 

END OF SECTION 26 0553 
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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 controllers. 

 

 
 

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. 

 
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. 
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 "Closeout Procedures," include the following: 
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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 – Fuse-holders. 

 

 
 

1.5 PROJECT CONDITIONS 

 
A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more than 100 

deg F, 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. 

 

 
 

PART 2 - PRODUCTS 
 

 
 

2.1 MANUFACTURERS 

 
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

 
1. Bussmann, Inc. 
2. Gould Shawmut, Inc. 
3. Littlelfuse, 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. Feeders: Class L, time delay. 
2. Motor Branch Circuits: Class RK5, time delay. 
3. Other Branch Circuits: Class RK5, time delay. 
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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. 

 

 
 

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 energizing 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 energizing 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 rating and type on outside of the door on each fused switch. 

 

 
 

END OF SECTION 26 2813 
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