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SECTION 00 0116

BID SUBMITTAL CHECKLIST

PART 1 - GENERAL

1.01 BID SUBMITTAL CHECKLIST

A. The Bidder is responsible to see that the bid is submitted online at IMPACS Electronic 
Procurement System on or before the due date and time specified.  Late bids shall not be 
accepted.  

B. Bids shall be typewritten or in ink.  All information requested shall accompany the bid.  All 
blocks shall be completed.  Errors shall be lined out and initialed.

C. The right is reserved to reject any or all bids.  The State may waive minor deficiencies or 
informalities in the best interest of the State of Iowa.

D. A properly prepared and submitted bid document is the bidder�s responsibility.
E. Bids cannot be changed after the bid opening.  
F. In all cases, no verbal communications by any party will override written communications from 

the issuing office.
G. The Bid Form shall be completed in full and signed and submitted by an officer of the bidder 

with authority to bind in a contract.
H. If Bid Bond is called for, it shall accompany the Bid submission.  
I. If Non-discrimination Clause information is called for, it shall accompany the Bid submission
J. If Targeted Small Business Pre-Bid Contact information is called for, it shall accompany the Bid 

submission.  
K. If Certificate of Site Visit form is called for, it shall accompany the Bid submission.

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED 

END OF SECTION
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SECTION 00 1113

NOTICE TO BIDDERS

RFB #948200-01

The Iowa Department of Administrative Services will be receiving bids for the removal and replacement of 
the existing chiller at the Iowa Department for the Blind at 524 4th Street, Des Moines, Iowa 50309.

The Iowa Department of Administrative Services anticipates construction to begin on December 17, 2026 
and end on January 22, 2027.

Bids must be received no later than 2:00 pm, Friday , February 13, 2026. Late bids will not be considered. 
Bids shall be submitted on IMPACS Electronic Procurement System. The Bid shall be accompanied by a 
Bid Security as set forth in the Instructions to Bidders in the amount of 5% of the total bid amount. Each bid 
shall be accompanied by a bid bond, cashier�s check or a certified check drawn upon a solvent bank 
chartered under the laws of the United States of America.

Bid Opening

The time and place of bid opening will be held at meet.google.com/pvb-nybs-zcd

and teleconference number (US)+1 224-513-0253  Pin: 315 742 433# at 3:00 pm on February 13, 2026.

The Iowa Department of Administrative Services reserves the right to reject any and all bids, and to waive 
irregularities and to accept a bid that is deemed in the best interest of the State of Iowa.

Bidders must comply with all affirmative action/equal employment opportunity provisions of the State of 
Iowa and the Federal Government.

This project is exempt from Iowa Sales Tax. Davis Bacon Wages will not apply to this project.

Questions must be submitted by 3:00 pm, February 4, 2026, to the Issuing Officer.

Bidding documents may stipulate a specific product. Substitute product will be considered if a written 
request is received by 3:00 pm, February 4, 2026, prior to bid opening. Substitution requests will be 
considered for all products per Section 01 2500 Substitution Procedures, even if the specification does 
not include a statement such as �or equal,� �equal to,� �equivalent to,� or �basis of design,� unless 
otherwise noted.

An optional pre-bid meeting will be held on Wednesday, January 27, 2026 at 2:00 pm at the Iowa 
Department for the Blind at 524 4th Street, Des Moines, Iowa 50309. This meeting is not mandatory but is 
highly recommended. If you plan on attending the meeting, please email Aaron Ledeboer with McGough 
Construction at aaron.ledeboer@mcgough.com to confirm your attendance. See parking information on the 
next page.  We encourage contractors to attend in person, but in the instance a contractor is not able to 
attend we will have a Teams Meeting set up per the information below:  
Microsoft Teams 
Join the meeting now
Meeting ID: 297 203 804 455 68 
Passcode: es9HK6wk 
Dial in by phone 
+1 412-912-1530,,54839835# United States, Pittsburgh
Phone conference ID: 548 398 35#

Bidding Documents, including drawing sheets bearing the project name Iowa Department for the Blind 
Chiller Replacement, Dated 12/05/25 and the Project Manual prepared by KCL Engineering dated 12/05/25, 
may be obtained from Rapids Reproductions by visiting www.rapidsrepro.com or by calling (515) 251-3222 
on Monday, January 19, 2026.
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For further information regarding this project contact:
Michael Bradbury � Issuing Officer
Phone: (515) 823-9327
E-Mail:  construction.procurement@iowa.gov

END OF SECTION
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SECTION 00 2113

INSTRUCTIONS TO BIDDERS

RFB #948200-01

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Project Description
B. Owner
C. State Agency Representatives and Contacts
D. Proposal Form and Submissions
E. Taxes
F. Alternate Bids
G. Drawings
H. Bid Security
I. Due Date and Time for Receipt of Bids
J. Commencement and Completion Date
K. Site Visit
L. Pre-bid Meeting
M. Questions
N. Addenda and Interpretations of the Contract Documents
O. Substitutions
P. Obligation of Bidder
Q. Public Records and Requests for Confidential Treatment
R. Withdrawal of Bid
S. Bid Closing
T. Basis of Bids
U. Informalities/Rejection of Bids
V. Consideration of Bids
W. Preference
X. Qualifications
Y. Insurance
Z. Form of Agreement between Owner and Contractor
AA. Execution of Contract
BB. Laws and Regulations
CC.Contract Documents and Order of Precedence
DD.Conditions of the Work
EE. Subcontracts 
FF. Project Manual/Drawings

1.02 PROJECT DESCRIPTION

A. Project Description: Removal and replacement of the existing chiller.

1.03 OWNER

A. State of Iowa, Department of Administrative Services, 109 SE 13th St, Des Moines, IA  50319

1.04 STATE AGENCY REPRESENTATIVES AND CONTACTS

A. PURCHASING AGENT: Purchasing Agent � Issuing Officer, State of Iowa, Department of 
Administrative Services, Hoover State Office Building, 3rd floor, 1305 East Walnut Street, Des 
Moines, IA  50319-0105, Phone: 515-823-9327; email: construction.procurement@iowa.gov
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B. OWNER REPRESENTATIVE: Oliver Shimp, State of Iowa, Department of Administrative 
Services, 109 SE 13th Street, Des Moines, IA 50319, Phone: 515-675-4741; email: 
oliver.shimp@iowa.gov  

C. ON-SITE COORDINATOR: Randy Walford, Facility Manager, 524 4th Street, Des Moines, IA 
50309, Phone: 515-577-9798; email: randall.walford@blind.state.ia.us

D. CONSTRUCTION MANAGER CONTACT: Adam Douglas, McGough Construction, 217 E 2nd 
Street, Suite 120, Des Moines, IA 50309, Phone: 515-822-4229; email: 
adam.douglas@mcgough.com 

E. DESIGN PROFESSIONAL CONTACT: Chad Bass, KCL Engineering, 300 4th Street, West Des 
Moines, IA 50265, Phone: 515-205-1397; email: cbass@kclengineering.com 

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION

3.01 PROPOSAL FORM AND SUBMISSION

A. A properly prepared and submitted bid is the bidder�s responsibility.  Bids are to be made in 
accordance with these Instructions to Bidders and items included on the Bid submission.  Failure 
to comply may be cause for rejection.

B. The Bid is to consist of the required Bid information, together with the other information specified 
below to be submitted with the Bid, in which copies are included with these Bidding Documents.  
1. The total bid package submitted is required to include the following:

a. An online submission including:
1) Required Bid Form (To be uploaded online)
2) Required Non-discrimination Clause Information 
3) Required Targeted Small Business Pre-bid Contact Information 
4) Bid Security (documentation provided by Bidder) (To be uploaded online) (Required)
5) Certification of Site Visit (To be uploaded online if Pre-Bid is Mandatory)

C. Include the amount for performing all work described in the drawings and specifications for Base 
Bid and for each Alternate Bid requested. 

D. Acknowledge receipt of all Addenda issued, where so indicated on the Bid Form     
E. All required information to be submitted, by an officer of the company having authority to bind the 

company in a contract.
F. Commencement of the work of the contract shall begin with the Contractor�s receipt of a fully 

executed contract (signed by both parties).  
G. The Owner reserves the right to award a contract for Base Bid only, or for Base Bid in 

combination with any, or all, identified Alternate Bids.  The Owner reserves the right to award a 
contract for individual Bid Packages, or any combination of Bid Packages.  Each Bidder must 
comply with all of the General Requirements of the project and any requirements of the Project 
manual that apply to their scope of work.

H. The company's Federal I.D. Number and the Iowa Contractors Registration Number shall be 
included in the Bid Form.     

I. Unless indicated otherwise, the Bid shall be for a single responsibility contract for all work as 
indicated on the Drawings and specified in the Project Manual, and shall be a lump sum amount.     
If no change in the Base Bid amount is required with respect to consideration of a particular 
Alternate Bid, enter �No Change� in the blank for that Alternate Bid.  

J. Where so requested, provide Unit Prices for the designated types of work and in the units 
specified, in which the Unit Prices would be used as adjustments to the quantities described in 
the instructions as the basis for the Base Bid and any Alternate Bid work.  A Unit Price would be 
applicable in the event the Owner should request additional work of that type beyond the extent 
and quantity that has been established as the scope of the work by graphic delineation and 
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notations on the Drawings, or by otherwise stipulating in the Bidding Documents a numerical 
quantity of the work, for the Bidder�s use in determining the lump sum bid amount for the Base 
Bid and any requested Alternate Bid containing such work.  The Unit Prices shall also be used to 
adjust the Contract Amount for actual quantities of work involved when the work subject to Unit 
Price adjustment differs by being less in quantity than that contemplated by the original scope of 
work for the respective Base Bid or Alternate Bid.

K. Completed State of Iowa Nondiscrimination Clause information and Subcontractor Targeted 
Small Business Enterprise Pre-Bid Contact Information, included in these Bidding Documents, 
are to accompany the Bid submission.  Bidders shall comply with all affirmative action/equal 
opportunity provisions of State and Federal laws.  The Owner seeks to provide opportunities for 
Targeted Small Businesses in accordance with the provisions of Chapter 73 of the Code of Iowa.

L. All Bid information is to be submitted online.  Any required Bid Security shall be provided, in the 
form and amount specified elsewhere in these Instructions to Bidders, at the time of submission 
of the Bid.  When a site visit is mandatory as specified elsewhere in these Instructions to Bidders, 
and a Certificate of Site Visit is required to be submitted with the Bid as evidence of such visit 
having occurred for purposes of observing the conditions of the site and the work proposed 
therein, the Certificate shall be uploaded with the bid submission.

3.02 TAXES

A. In accordance with Section 423 of the Code of Iowa and 701-19 of the Iowa Administrative Rules, 
Iowa Construction Sales Tax Exemption Certificates for this project will be issued.  Do not include 
Iowa sales tax or use tax, or any local option sales tax, on construction materials in determining 
your bid prices.  The successful Contractor will be required to notify the Department of 
Administrative Services project manager of all Subcontractors within forty-eight (48) hours after 
the published date and time by which bids must be submitted.  Information on the Contractor and 
each Subcontractor shall include the firms' name, address, contact person, federal tax 
identification number, and the Iowa contractor registration number. For the Contractor and each 
Subcontractor, designate the type of trade or category of work that is to be provided on the 
project.  The Construction Manager for the Department of Administrative Services must be 
informed when any Subcontractor is added to the project.  Following receipt of the information, 
the Construction Manager for the Department of Administrative Services will arrange to have an 
authorization letter and certificate (please see sample, included in the Project Manual) issued on 
behalf of the Contractor and each Subcontractor and will forward the documents to the Contractor 
for distribution and use by each in purchasing construction materials for this project.  Certificates 
issued for this project shall be used for tax-exempt purchasing construction materials for this 
project only.

3.03 ALTERNATE BIDS

A. Bidders are to bid all Alternates requested on the Bid Form.  Alternates quoted will be reviewed 
and accepted or rejected at the option of the Department of Administrative Services.  Accepted 
Alternates will be identified in the Owner-Contractor agreement.  Indicate the price for Alternates 
described, as shown on the Drawings and specified in the Project Manual, and identify in the 
correct location on the Bid Form.

3.04 DRAWINGS AND PROJECT MANUAL

A. Drawings and Project Manual are specified in the Notice to Bidders or any extension thereof 
made by Addendum.

3.05 BID SECURITY

A. Each Bid shall be accompanied by Bid Security.
B. The Bid Security shall be in the form of a Bid Bond, Certified check, or Cashier�s check  in an 

amount not less than five percent (5%) of the maximum value of the Bid, including any additive 
Alternates.  NOTE:  Checks other than Certified checks and Cashier�s checks will not be 
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accepted.  Bonds shall be issued by a bonding company licensed to transact business in the 
State of Iowa.  The Attorney in Fact who signs the Bond shall file with the Bond a certified and 
effectively dated copy of their Power of Attorney.  The Bid Security shall be made payable to the 
Iowa Department of Administrative Services, and shall accompany the Bid.  If a Bid Bond is not 
used, copies of Certified checks or Cashier�s checks must be uploaded and  hand delivered, in a 
sealed envelope, or mailed upon request. The Bid Security shall serve as a guarantee that a 
Bidder who is offered a contract will enter into an Agreement with the State of Iowa and will file an 
approved surety company�s Performance Bond, Payment Bond and the Insurance Certificates as 
evidence of the required Insurance prior to execution of the contract.  Upon failure to comply, the 
Bid Security shall be forfeited as liquidated damages. The governmental entity shall retain the bid 
security furnished by the successful bidder until the approved contract form has been fully 
executed, a bond has been filed by the bidder guaranteeing the performance of the contract, and 
the contract and bond have been approved by the governmental entity.  The provisions of chapter 
573, where applicable, apply to contracts awarded under this chapter. The governmental entity 
shall promptly return the checks or bidder's bonds of unsuccessful bidders to the bidders once 
the Notice of Intent to Award is issued.  

3.06 DUE DATE AND TIME FOR RECEIPT OF BIDS

A. Properly completed Bids shall be submitted online through IMPACS Electronic Procurement 
System, no later than the time and date specified in the Notice to Bidder or any extension thereof 
made by Addendum.  Written, emailed, oral or telephonic Bids are invalid, and will not receive 
consideration.  The Bidder shall assume full responsibility for the timely online submission of the 
Bid. Late bids will not be accepted.

3.07 COMMENCEMENT AND COMPLETION DATES

A. Commencement of the Work of the Contract shall be the day of receipt by the selected Contractor 
of the fully-executed contract.  Final completion of the Work of the contract shall be 
acknowledged as a part of the Contractor�s proposal.

3.08 SITE VISIT   

A. A site visit by the prospective bidder is highly recommended at the time of the Pre-Bid Meeting of 
this project.  

3.09 PRE-BID MEETING

A. Pre-Bid Meeting will be specified in the Notice to Bidders or any extension thereof made by 
Addendum.

3.010 QUESTIONS

A. Questions on this project may be raised and discussed at the time of the Pre-Bid Meeting or by 
submitting in writing to the issuing officer as specified in the Notice to Bidders or any extension 
thereof made by Addendum.

3.011 ADDENDA AND INTERPRETATIONS OF THE CONTRACT DOCUMENTS

A. Any person contemplating submitting a proposal for the proposed Contract, who is in doubt as to 
the true meaning of any part of the Bidding Documents, shall submit a written request for an 
interpretation thereof.  The person submitting a request will be responsible for its prompt delivery.  
Every request for such interpretation should reference the Bid Number specified in the Bidding 
Documents, and shall be made in writing (email preferred).  Questions shall be submitted to the 
previously identified Purchasing Agent for the Department of Administrative Services.  To be 
given consideration, requests shall be received as specified in the Notice to Bidders or any 
extension thereof made by Addendum.  Replies, which revise or correct the Bidding Documents, 
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or provide necessary clarifications, will be issued in the form of a written Addendum to the 
Bidding Documents.  Interpretations, corrections or changes of the Bidding Documents made in 
any other manner will not be binding, and Bidders shall not rely upon such interpretations, 
corrections, or changes.  The Bidder is to include any resultant cost changes in the Bid Sum.  
Addenda will be posted electronically at the respective bid site where the bid is initially posted.  
Acknowledgment by the Bidder of each issued Addendum shall be noted in the location so 
indicated on the Bid. All Addenda issued shall become part of the Contract Documents.

3.012 SUBSTITUTIONS

A. Where the Bidding Documents stipulate a specific product be provided by naming one or more 
manufacturer and model, a substitute product will be considered when a written request is 
received as specified in the Notice to Bidders or any extension thereof made by Addendum prior 
to bid opening.  Substitution requests will be considered for all products per Section 01 2500 
Substitution Procedures, even if the specification does not include a statement such as �or equal,� 
�equal to,� �equivalent to,� or �basis of design,� unless otherwise noted. Substitution requests shall 
be emailed to the Issuing Officer at the email address provided in Instructions to Bidders Section 
1.04.

3.013 OBLIGATION OF BIDDER

A. It shall be the responsibility of each Bidder contemplating the submission of a Bid for the 
proposed Contract to fully acquaint himself/herself with conditions at the work site, project 
requirements, and to become acquainted thoroughly with the work, and all conditions that may be 
related to it.  No considerations or revision in the contract price or scope of the project will be 
considered by the Owner for any item that could have been revealed by a thorough on-site 
inspection and examination.  

B. By submission of a Bid, it shall be understood that the Bidder assures that he/she has reviewed 
and is thoroughly familiar with the project requirements, contract conditions and supplementary 
conditions, the drawings, specifications, addenda, and that the bidder is aware of the conditions 
existing at the site that may relate to the work of this project.  Failure of any Bidder to examine 
any form, document, or other instrument shall in no way relieve the Bidder from any obligation in 
respect to his/her Bid.

3.014 PUBLIC RECORDS AND REQUESTS FOR CONFIDENTIAL TREATMENT

A. The Agency�s release of public records is governed by Iowa Code chapter 22.  Contractors are 
encouraged to familiarize themselves with Chapter 22 before submitting a Proposal.  The Agency 
will copy and produce public records upon request as required to comply with Chapter 22 and will 
treat all information submitted by a Contractor as non-confidential records unless Contractor 
requests specific parts of the Proposal be treated as confidential at the time of the submission as 
set forth herein AND the information is confidential under Iowa or other applicable law.

B. A Contractor requesting confidential treatment of specific information must: (1) fully complete 
Form 22 (Available at https://das.iowa.gov/sites/default/files/procurement/pdf/Form%2022-ConfidentialityRequest-

RFB.pdf), (2) identify the request in the transmittal letter with the Contractor�s Proposal, (3) 
conspicuously mark the outside of its Proposal as containing confidential information, (4) mark 
each page upon which confidential information appears, and (5) submit a �Public Copy� from 
which the confidential information has been excised.

C. Form 22 will not be considered fully complete unless, for each confidentiality request, the 
Contractor:  (1) enumerates the specific grounds in Iowa Code chapter 22 or other applicable law 
that supports treatment of the material as confidential, (2) justifies why the material should be 
maintained in confidence, (3) explains why disclosure of the material would not be in the best 
interest of the public, and (4) sets forth the name, address, telephone, and e-mail for the person 
authorized by Contractor to respond to inquiries by the Agency concerning the confidential status 
of such material.  

D. The Public Copy from which confidential information has been excised is in addition to the 
number of copies requested in Section 3 of this RFP.  The confidential material must be excised 
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in such a way as to allow the public to determine the general nature of the material removed and 
to retain as much of the Proposal as possible.

E. Failure to request information be treated as confidential as specified herein shall relieve 
Agency and State personnel from any responsibility for maintaining the information in 
confidence.  Contractors may not request confidential treatment with respect to pricing 
information and transmittal letters.  A contractor�s request for confidentiality that does not 
comply with this section or a contractor�s request for confidentiality on information or 
material that cannot be held in confidence as set forth herein are grounds for rejecting 
contractor�s Proposal as non-responsive.  Requests to maintain an entire Proposal as 
confidential will be rejected as non-responsive.

F. If Agency receives a request for information that Contractor has marked as confidential and if a 
judicial or administrative proceeding is initiated to compel the release of such material, Contractor 
shall, at its sole expense, appear in such action and defend its request for confidentiality.  If 
Contractor fails to do so, Agency may release the information or material with or without providing 
advance notice to Contractor and with or without affording Contractor the opportunity to obtain an 
order restraining its release from a court possessing competent jurisdiction.  Additionally, if 
Contractor fails to comply with the request process set forth herein, if Contractor�s request for 
confidentiality is unreasonable, or if Contractor rescinds its request for confidential treatment, 
Agency may release such information or material with or without providing advance notice to 
Contractor and with or without affording Contractor the opportunity to obtain an order restraining 
its release from a court possessing competent jurisdiction.

3.015 WITHDRAWAL OF BID

A. A Bid may be modified or withdrawn only before the time and date for receipt of Bids.  Said 
request for modification or withdrawal of a bid must be completed online through IMPACS 
Electronic Procurement System.  A Bid shall remain valid for consideration by the Owner for the 
following period(s) of time after the date specified for receipt of Bids, or until such time following 
that period that the apparent low bidder requests in writing that the Bid be withdrawn, after which 
the Bid may be withdrawn without forfeiture of any required Bid Security.  The Bid shall be valid 
for not less than thirty (30) calendar days after the date Bids are specified to be due. With the 
approval of the Department of Administrative Services, a bid may be withdrawn after opening, but 
only if the bidder provides prompt written notification that adequately documents the commission 
of an honest error that may cause undue financial loss.

3.016 BID OPENING

A. All bids received on or before the due date and time specified in the Notice to Bidder or any 
extension thereof made by Addendum will be opened and the name of the Bidder and the amount 
of their Bid will be announced. 

3.017 BASIS OF BIDS

A. The Bidder shall include all additional documents or appendices that are requested to be 
submitted concurrent with the Bid submission; failure to comply may be cause for rejection.

B. In accordance with Iowa law, Section 8A.311: A bidder, to be considered for an award of a state 
construction contract, shall disclose to the state agency awarding the contract the names of all 
subcontractors and suppliers who will work on the project being bid, within  forty-eight (48) hours 
after the published date and time by which bids must be submitted. A bidder shall not replace a 
subcontractor or supplier disclosed without the approval of the state agency awarding the 
contract. 
1. A bidder, prior to an award or who is awarded a state construction contract, shall disclose all 

of the following, as applicable: 
a. If a subcontractor or supplier disclosed (under the preceding) by a bidder is replaced, the 

reason for replacement and the name of the new subcontractor or supplier;
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b. If the cost of work to be done by a subcontractor or supplier is changed or if the 
replacement of a subcontractor or supplier results in a change in the cost, the amount of 
the change in cost.  

c. Any reduction in subcontractor or supplier price as a result of the change, if the change is 
approved by the Owner, shall be deducted from the Trade Contract via a deductive 
Change Order. Any such changes, if approved by the Owner, which result in an increase 
in the Trade Contract Price shall be borne by the Trade Contractor.

C. The Bidder is specifically advised that any person, firm or other party to whom it is proposed to 
award a subcontract under this contract must:
1. Be registered in the State of Iowa and have an Iowa Contractor�s Registration number, and
2. Be acceptable to the Owner.

3.018 INFORMALITIES/ REJECTION OF BIDS

A. The Iowa Department of Administrative Services reserves the right to waive any irregularities or 
informalities and to enter into a Contract with a Bidder, or to reject any or all bids as it deems to 
be in the best interest of the State, without penalty.

3.019 CONSIDERATION OF BIDS

A. It is the intent of the Department of Administrative Services to award a Contract to the lowest 
responsible Bidder, provided the Bid has been submitted in accordance with the requirements of 
the Bidding Documents and is determined to be compliant with all Bidding Requirements, and 
does not exceed the funds available for construction.

B. Bidder is to bid on each Alternate Bid requested. Failure to do so may result in disqualification of 
the bid.  The Department of Administrative Services reserves the right to accept any, or no, 
Alternate Bid.  Alternate Bids may be considered in any order or combination, and the low 
successful Bidder will be determined on the basis of the sum of the Base Bid and the Alternate(s) 
accepted at the time of the Contract award.

C. In evaluating Bids, any proposal offered by a Bidder for an alternate design, or for materials other 
than those shown or specified for the Base Bid or for Alternate Bid construction under the 
proposed Construction Documents or called for by any issued Addenda to those Construction 
Documents, will not be considered in determining the low successful Bidder.  However, the 
Department of Administrative Services reserves the right to consider any such Bidder-proposed 
(Contractor�s Alternate) alternate designs or materials with the low successful Bidder, after the 
low successful Bidder is determined in the manner described above (A and B). 

D. Notice of Intent to Award the Bid(s) will be sent to all Respondents submitting a timely Bid and 
may be posted at the website shown on the RFB cover sheet.  Negotiation and execution of the 
Contract(s) shall be completed no later than fifteen (15) days from the date of the Notice of Intent 
to Award or such other time as designated by Agency.  If the successful Bidder fails to negotiate 
and deliver an executed Contract, including all required documents such as payment and 
performance bonds and insurance certificate, by that date, the Agency, in its sole discretion, may 
cancel the award and award the Contract to the remaining Bidder the Agency believes will 
provide the best value to the State.

3.020 PREFERENCE

A. By virtue of statutory authority, a preference shall be given to Iowa domestic labor, products 
produced and provisions grown within the state of Iowa, in accordance with the provisions of 
Chapter 73, Code of Iowa and any amendments thereto. 

B. Enforcement of reciprocal resident bidder preference and resident labor force preference codified 
at Iowa Code Section 73A.21.
1. NOTICE: Failure on the part of the bidder to carefully read the following paragraphs and to 

provide the information requested below may make the bidder's bid materially nonresponsive 
and therefore ineligible for contract award. Violations of Iowa Code Section 73A.2l may, 
among other things, result in civil penalties assessed by the Commissioner of the Division of 
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Labor of Iowa Workforce Development. The bidder should seek out the advice of an attorney 
if he or she has questions about Iowa Code Section 73A.21. As a part of the competitive 
procurement of contracts for Public Improvements that must be awarded to the low bidder (if 
the bid is responsive and the bidder is deemed responsible), Public Bodies shall allow a 
preference to Resident Bidders if a Nonresident Bidder places a bid for the contract for the 
Public Improvement and that Nonresident Bidder's state or foreign country gives resident 
bidders of that state or foreign country a preference (including a labor force preference or any 
type of preferential treatment). The preference allowed, or reciprocally applied, shall be equal 
to the preference given or required by the state or foreign country in which the Nonresident 
Bidder is a resident bidder. 
"Public Body" means the State of Iowa (and its agencies) and any of its political subdivisions, 
including school districts, public utilities, and the state board of regents.
"Public Improvement" means a building or other construction work to be paid for in whole or 
in part by the use of funds of the State of Iowa, its agencies, and any of its political 
subdivisions and includes road construction, reconstruction, and maintenance projects.
"Resident Bidder" means a person or entity authorized to transact business in of the State of 
Iowa and having a place of business for transacting business within the State of Iowa at 
which it is conducting and has conducted business for at least three years prior to the date of 
the first advertisement for the public improvement. Note, however, that if a nonresident 
bidder's state or foreign country has a more stringent definition of a resident bidder, the more 
stringent definition is applicable as to bidders from that state or foreign country.
"Nonresident Bidder" means a person or entity who does not meet the definition of a resident 
bidder.

C. Nonresident bidders shall be required to certify on the Bid submission, where so indicated, the 
state or foreign country in which the firm is a resident, and if that state or foreign country uses a 
percentage for in-state bidders and the amount of the preference.

D. If it is determined that this may cause denial of federal funds which would otherwise be available, 
or would otherwise be inconsistent with requirements of federal law, this section shall be 
suspended, but only to the extent necessary to prevent denial of the funds or to eliminate the 
inconsistency with federal requirements.

3.021 QUALIFICATIONS

A. In accordance with Iowa Code 26.9(2) and 26.16, no potential bidder shall be required to provide 
confidential or proprietary information or meet any class requirements as a precondition to 
submitting a responsive bid.  However, as noted in Iowa Code 26.9(2), the lowest responsive 
bidder may be required to provide additional information to verify responsibility prior to and as a 
condition of obtaining final award of the contract.  Any qualification requirements contained in any 
bid document indicates only preferred qualifications, not a precondition to bid, and the lowest 
responsive bidder�s qualifications will be evaluated individually based on all information provided.

B. The Owner may make such investigations as he or she deems necessary to determine the ability 
of the awarded Bidder to perform the required work, and the awarded Bidder shall furnish to the 
Owner all such information and data for this purpose.  The Owner reserves the right to rescind 
any awarded Bid if the evidence submitted by, or in investigation of, such Bidder fails to satisfy 
the Owner that the Bidder is properly qualified to carry-out the obligations of the Contract and to 
complete the Work contemplated therein.

C. Bidders shall be registered as a Construction Contractor with the Labor Commissioner, Iowa 
Workforce Development Department, as required by Chapter 91C of the Code of Iowa.  Bidder�s 
Iowa Contractor Registration Number shall be included in the location provided in the Bid Form.

D. Non-resident corporations submitting bids must be in compliance with Section 490.1501 of the 
Code of Iowa and legally authorized thereby to carry-on such business in the State of Iowa as is 
required by the Contract Documents.

E. An out-of-state Bidder, if awarded a contract, will be required to submit evidence of authorization 
to do business in the State of Iowa.

3.022 INSURANCE



PROJECT 9482.00 INSTRUCTIONS TO BIDDERS 00 2113 - 9

A. Insurance Requirements
1. The Contractor shall maintain in effect, with insurance companies of recognized 

responsibility, at its expense, insurance covering its work of the type and in amounts required 
by this Contract.  The Contractor�s insurance shall, among other things, insure against any 
loss or damage resulting from the Contractor�s performance of this Contract.  All such 
insurance policies shall remain in full force and effect for the entire life of this Contract and 
shall not be canceled or changed except after thirty (30) days written notice to the Owner.

2. Amounts of Insurance Required � Refer to ConsensusDOCS 802 (see template in 
Project Manual)

B. Certificates of Coverage
1. Certificates of the insurance described above shall be submitted to the Owner before starting 

any construction activities and shall be subject to approval by the Owner.  The Contractor 
shall provide certificates for the insurance required.  The insurer shall state in the certificate 
that no cancellation of the insurance will be made without at least thirty (30) days prior written 
notice to the Contractor.  Upon receipt of any notice of cancellation or alteration, Contractor 
shall within ten (10) days procure other policies of insurance, similar in all respects to the 
policy or policies, about to be canceled or altered, and, if the Contractor fails to provide, 
procure, and deliver acceptable policies of insurance, or satisfactory evidence thereof, in 
accordance with the terms hereof then, at the Owner�s option, Owner may obtain such 
insurance at the cost and expense of Contractor, without the need of any notice to 
Contractor.

C. No Limitation of Liability 
1. Acceptance of the insurance certificates by the Owner shall not act to relieve the Contractor 

of any obligation under this Contract.  All insurance policies and certificates shall be issued 
only by companies authorized to transact business in the State of Iowa.  It shall be the 
responsibility of the Contractor to keep the respective insurance policies and coverage�s 
current and in force during the life of this agreement.

2. A Sample Certificate of Insurance is attached for reference following this Section.  

3.023 FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR

A. The Agreement for the Work will be written on ConsensusDOCS 802 Form of Agreement 
between Owner and Contractor (sample of the document with modifications incorporated is 
bound in this Project Manual).

3.024 EXECUTION OF CONTRACT

A. Contract documents shall mean and include the following:
1. Contract: ConsensusDOCS 802
2. Performance and Payment Bonds
3. Project Manual
4. Drawings
5. Numbered Addenda issued after initial publication of Bid Documents
6. Numbered Modifications (Change Orders) issued after Contract is signed

3.025 LAWS AND REGULATIONS

A. The Bidder�s attention is directed to the fact that all applicable laws and regulations of Federal 
and State agencies having jurisdiction over the construction of this project shall apply to any 
contract resulting from this proposal, and it shall be deemed that those rules and regulations are 
made a part of such contract the same as if set forth in their entirety therein.  By submitting a Bid, 
the Bidder confirms that he/she is familiar with and understands the Contractor�s responsibility 
under all Federal and State of Iowa laws and regulations with respect to the Work described by 
the proposed Contract Documents.

3.026 CONTRACT DOCUMENTS AND ORDER OF PRECEDENCE
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A. Where an irreconcilable conflict exists among Applicable Legal Requirements, this Contract, the 
specifications in the Materials and the Drawings, the earliest item mentioned in this sentence 
involving a conflict shall control over any later mentioned item or items subject to such conflict 
unless doing so would result in reducing the Bidder�s duty of care or obligations under this 
Contract, in which case the terms resulting in the highest requirements for Bidder performance 
shall control.

3.027 CONDITIONS OF THE WORK

A. Each bidder must fully inform him/herself of the conditions under which the work is to be 
performed at the site of the work, the obstacles which may be encountered, and all other relevant 
matters concerning the work to be performed.  Failure to do so will not relieve a successful bidder 
of the obligation to furnish all material and labor necessary to carry out the provisions of the 
contract.  When a site visit is required by provisions located elsewhere in these Instructions to 
Bidders, as a site tour in conjunction with a mandatory Pre-Bid Meeting, it shall be the Bidder�s 
responsibility to fulfill this obligation as a condition of bidding the Work described in the Bidding 
Documents.

B. No allowance will be made for any additional compensation by reason of any matter or condition 
with which the bidder might have fully informed him/herself, but failed to do so prior to bidding.  
Insofar as possible, the Contractor and all subcontractors shall employ such methods or means in 
carrying out the work so as not to cause any interruption of, or interference with, the work of any 
other subcontractor or trade.

3.028 SUBCONTRACTS

A. The Prime Contractor shall be responsible for notifying all subcontractors and suppliers and 
informing them that they are bound in each case by all applicable provisions of the bidding 
information and those of the proposed Form of Agreements as defined in the Contract 
Documents.

END OF SECTION
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SECTION 00 2113.01

IMPACS Public Construction Bidders User Guide

Public construction bids must be submitted on-line at IMPACS Electronic Procurement System.

Bidders must be registered in IMPACS to submit a Bid. 

To create an account, enter your email address and click on �Next� and click �Create Account�. Bidder must 

enter all fields noted with * including legal company name, contact first and last name, phone number, 

confirm email address, password, re-enter password, select account recovery question including answer, 

confirm answer, select box accepting websites use terms and conditions and select security check box �I�m 

not a robot�.

On the IMPACS Electronic Procurement System Customer Portal Home page, Bidder selects �View 

Event� in the Sourcing Events section. 

Bidders can view event details including description, prerequisites, buyer attachments, questions and 

answers. 

To submit a Bid, Bidder must select �Yes, I intend to Bid�. Bidder must complete the following sections.

Prerequisites - Bidder must complete all prerequisites.

 

● Bidder must upload a file of the Bid Security/Bond for 5% of total Bid Amount and certify 

that if they are awarded the construction contract they will enter into the contract at the 

Bid Amount submitted.

● Bidder must upload the completed and signed Bid Form.  

NOTE: Bids are to be entered on the Bid Form only; not in the IMPACS.  As a 

result, IMPACS will display a bid amount of $0.

Questions -  Bidder must complete all questions.

Review & Submit - Bidder must select the certification box certifying that the statements and 

information in response are true and correct to the best of their knowledge and belief.
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SECTION 00 2113.02
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SECTION 00 3113

PRELIMINARY SCHEDULE

PART 1 - GENERAL 

1.01 SECTION INCLUDES

A. Preliminary Construction Schedule
B. Schedule Durations

1.02 PRELIMINARY SCHEDULE

A. A preliminary schedule has been identified by the Owner for the implementation of the Project.  
Refer to the schedule following this Section for references to anticipated milestones and 
construction duration.

B. Each step of the Preliminary Schedule is subject to receipt of acceptable bids, Owner�s decision 
process and date of commencement.

C. A proposed construction schedule shall be submitted by all Trade Contractors to the 
Construction Manager no later than 48 hours prior to the pre-construction meeting.  A revised 
Construction Schedule will be submitted by the Construction Manager once all preliminary 
schedules are reviewed and approved by the Owner.

D. The final construction schedule will be established post award of bids with the cooperation of all 
contractors.

1.03 SCHEDULE DURATIONS

A. Anticipated Notice of Intent to Award � Week of 02/16/2026
B. Anticipated Date of Commencement � 12/17/2026
C. Substantial Completion by � 1/22/2027

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED

END OF SECTION
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January 9, 2026

State of Iowa
109 SE 13th Street
Des Moines, Iowa 50319

Attn: Mr. Oliver Shimp
P (515) 675-4741
E oliver.shimp@iowa.gov

RE: Asbestos and Lead-Containing Paint Inspection Report
Iowa Department for the Blind -  Chiller Replacement Project
524 4th Street
Des Moines, Iowa 50309
Terracon Project No. 08257401

Dear Mr. Shimp:

Terracon Consultants, Inc. (Terracon) is pleased to present this asbestos and lead-
containing paint inspection report to the State of Iowa (the State, or the Client). The
purpose of this report is to present the findings of Terracon’s services conducted on
December 16, 2025, at the Iowa Department for the Blind in Des Moines, Iowa. Terracon’s
services were completed in general accordance with Terracon Proposal No. P08257401
dated December 8, 2025.

Asbestos-containing materials and lead-containing coatings were identified. Please
refer to the report for additional details.

Terracon appreciates the opportunity to continue to provide services to the State. If you
have any questions regarding this report, please contact Austin at (515) 783-8592 or
Austin.Potthoff@terracon.com.

Sincerely,
Terracon Consultants, Inc.
Prepared by: Reviewed by:

Austin J. Potthoff Matt Valenti
Project Manager Senior Associate

Authorized Project Reviewer
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1.0 Introduction

Terracon Consultants, Inc. (Terracon) conducted an asbestos and lead-containing paint
(LCP) inspection at the Iowa Department for the Blind located at 524 4th Street site in Des
Moines, Iowa. Terracon was requested by the State of Iowa (the State, or the Client)-
representative, McGough Construction (the Client-representative) to conduct the inspection
in anticipation of the planned replacement of a chiller in the basement. The purpose of the
inspection was to:

 Locate, sample (if accessible), quantify, and assess suspect asbestos-containing
building materials for the presence of asbestos; and

 Locate, measure, and quantify surface coatings (i.e., paint) for the presence of LCP

Terracon’s services were completed in general accordance with Terracon Proposal No.
P08257401 dated December 8, 2025. Per Terracon’s described scope of services, the
inspection included building materials and painted surfaces anticipated to be impacted as
indicated on plans provided by the Client-representative (9482.00 – IDB Chiller
Replacement – 95% CD Submittal).

1.1 Project Objective

Terracon understands that the asbestos inspection was requested in support of future
renovation activities and to satisfy the requirements of the United States Environmental
Protection Agency (USEPA) 40 Code of Federal Regulations (CFR) Part 61, Subpart M, the
National Emission Standards for Hazardous Air Pollutants (NESHAP). Terracon also
understands that the intent of the inspection is to assist the client with communicating the
presence, location, identity, condition, and approximate quantities of asbestos-containing
materials (ACMs) in the area inspected to employees, vendors, and contractors expected to
be working at the site in order to meet the requirements of the Occupational Safety and
Health Administration (OSHA) communication of hazard requirements found at 29 CFR
1926.1101.

The Occupational Health and Safety Administration (OSHA) has promulgated a worker
protection standard for the disturbance of lead-containing paints during demolition
projects. The lead paint sampling was performed to meet informational needs to comply
with the OSHA Lead in Construction Standard (29 CRF 1926.62). Currently, proposed
renovations or demolition activities which may impact lead paint are subject to OSHA
regulation 29 CFR 1926.62 – Lead Exposure in Construction.

Contractors should be notified of the presence of regulated materials in areas where
demolition activities might result in potential employee exposures so that they can take the
necessary actions to comply with OSHA requirements and disposal requirements. The
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Resource Conservation and Recovery Act (RCRA) provides the EPA with the authority to
regulate the waste status of demolition debris, including lead-containing materials. Specific
regulatory requirements must be addressed prior to transporting, treating, storing, or
disposing of regulated or hazardous waste.

1.2 Reliance

This report is for the exclusive use of the State. Reliance by any other party is prohibited
without the written authorization of Terracon and the State. Reliance on this report by the
State and all authorized parties is subject to the terms, conditions, and limitations stated in
the proposal.

2.0 Building Description

Based on Terracon’s observations, the inspection area consisted of mechanical equipment
and surrounding building materials in the basement. The building was occupied and active
during the inspection.

Table A. Building Descriptions

Building Description and Information

Address 524 4th Street

Building Use Occupied – Office High Rise

Building Area
Square Footage

18,045
Number
of Floors

6

Construction
Date

1911

Building Construction

Main Structure Brick/block tile

Flooring Finishes Concrete, floor tile

Interior Wall
Finishes

Brick and drywall
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Building Construction

Ceilings Ceiling tile, concrete

Roof Type Built-up

HVAC1

Equipment
Boiler system

3.0 Field Activities

Terracon conducted the field services on December 16, 2025. The building was occupied
during the inspection services and the utilities were active. Terracon was given access by
State-representative, Mr. Randall Walford.

3.1 Asbestos Inspection

The asbestos inspection was conducted by Mr. Lincoln Swanson, State of Iowa licensed
asbestos inspector (license # 25-13677). A copy of his license is included in Appendix F.
The asbestos inspection was conducted in general accordance with the sample collection
protocols established in USEPA 40 CFR 763.86, Sampling. A summary of the inspection
activities is provided below.

3.1.1 Visual Assessment

The visual assessment of the project area was completed to establish homogeneous areas
(HAs) of suspect ACMs. An HA consists of building materials that appear similar throughout
in terms of color, texture, and date of application. The assessment was conducted in visually
accessible areas of the project area. Although reasonable efforts were made to inspect
suspect ACM, additional suspect but unsampled materials could be located in walls, in voids,
or in other concealed areas.

3.1.2 Physical Assessment

A physical assessment of each HA of suspect ACM was conducted to assess the friability and
condition of the materials. A friable material is defined by the EPA as a material that can be
crumbled, pulverized, or reduced to powder by hand pressure when dry. Friability is
assessed by physically touching suspect ACM.

1 HVAC – heating, ventilating, and air conditioning
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3.1.3 Sample Collection

Based on results of the visual observation, bulk samples of suspect ACM were collected in
accordance with the sampling protocols outlined in 40 CFR 763.86 – Sampling. Samples of
suspect ACM were collected from randomly selected locations from each HA. Samples were
placed in sealable containers and labeled with unique sample numbers using an indelible
marker. The selection of sample locations and frequency of sampling were based on
Terracon’s observations and the assumption that like materials in the same area are
homogenous in content. It should be noted that sample collection activities were limited to
the identified project areas and materials anticipated to be impacted by future stabilization
efforts as-indicated by the on-site Client-representative.

Terracon collected a total of 21 bulk samples from seven HAs of suspect ACM. A summary of
suspect ACM samples collected during the inspection is provided in Table 2 in Appendix A
and is included as part of the chain of custody (COC) presented in Appendix B.

3.1.4 Sample Analysis

Bulk samples of suspect ACMs were submitted under COC to EMSL Analytical, Inc. (EMSL) in
Pineville, North Carolina, for analysis by Polarized Light Microscopy (PLM) with dispersion
staining techniques in accordance with USEPA’s Method for the Determination of Asbestos in
Bulk Building Materials (600/R-93-116). The percentage of asbestos, if present, was
determined by microscopic visual estimation. The Pineville laboratory is National Voluntary
Laboratory Accreditation Program (NVLAP) accredited (accreditation number 200841-0).

EMSL separated multi-layered samples into individual layers for analysis; the laboratory
analyzed a total of 34 individual layers from the samples submitted from the project areas.

3.2 Lead-Containing Paint Inspection

The lead containing paint portion of the inspection was completed by Mr. Lincoln Swanson.
The purpose of the lead-containing paint (LCP) inspection was to assess for the presence of
lead in coatings that might be present in building materials.

The LCP inspection was conducted concurrently with the ACM inspection. Surface coatings on
building components were assessed for lead content via collection of paint chip samples. The
USEPA has stated that components removed with intact LBP that is not delaminating from the
substrate may be disposed as general demolition debris. If the LBP is stripped from
components, or if it is delaminating from the substrate, the waste may be subject to
hazardous waste rules [i.e., Toxicity Characteristics Leaching Procedure (TCLP)].
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4.0 Findings and Recommendations

4.1 Asbestos Findings and Recommendations

4.1.1 Asbestos Findings

Asbestos was reported at concentrations greater than (>) 1% by the analytical laboratory in
samples collected from the following materials from the site:

 Gray mud on the hot water tank (tank insulation)

Table 1 in Appendix A includes inaccessible areas and unsampled materials. Table 2 in
Appendix A identifies the confirmed ACMs and/or assumed ACMs, sample locations,
approximate quantities, as well as material-specific notes regarding the ACMs. Table 3 in
Appendix A provides a summary of the asbestos samples collected. Exhibits depicting
sample locations and locations of ACMs are included in Appendix B. The laboratory
analytical reports and COCs are included in Appendix C. Photographic documentation is
included in Appendix D.

4.1.2 Asbestos Recommendations

As NESHAP and OSHA regulations govern the removal of ACMs, Terracon recommends that
a contractor permitted to perform asbestos abatement in the State of Iowa be retained to
properly abate and dispose of the ACMs identified within this report in accordance with local,
state, and federal regulations, if the materials are to be impacted by renovation or
demolition activities.

The State is responsible for NESHAP regulatory compliance regarding the proper removal,
handling, and disposal of ACMs prior to any renovation or demolition. Per the State of Iowa
regulations, please be aware that the State must notify the Iowa Department of Natural
Resources (IDNR) at least 10 business days prior to asbestos abatement activities at certain
quantity thresholds and prior to all renovation and/or demolition activities.

If additional materials are discovered during renovation activities, those materials must also
either be sampled or assumed to contain asbestos and abated.

A summary of applicable asbestos regulations is presented in Appendix E.
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4.2 Lead-Containing Paint Findings and Recommendations

4.2.1 Lead-Containing Paint Findings

Based on the LCP inspection, lead concentrations above laboratory detection limits were
identified. Please refer to Table 4 in Appendix A for a summary of the LCP inspection. Lead-
containing paint sample location diagrams are included in Appendix B.

4.2.2 Lead-Containing Paint Recommendations

The lead findings presented herein should not be construed as a comprehensive
inspection of all coated surfaces in the building.

All renovation activities should adhere to the OSHA construction standards for lead; OSHA’s
lead standard for construction (29 CFR 1926.62) applies regardless of the lead
concentration. In accordance with OSHA regulations, the results (as available) should be
provided to the contractor conducting activities that will disturb lead-containing paint or
other coated surfaces potentially containing lead. Where lead is present, it should be
assumed that workers will be exposed to lead above the action level and personal protective
measures should be implemented until an exposure assessment is completed in accordance
with OSHA regulation 29 CFR 1926.62.

Lead-containing waste from renovation activities, such as debris, paint chips, dust, and
sludges, that exhibit the toxicity characteristic must be managed and disposed of as a
hazardous waste under RCRA, with the exception of whole-building demolition debris. A
composite, representative sample of the renovation debris must be tested to determine if it
is regulated as hazardous waste under 40 CFR 261 Identification and Listing of Hazardous
Waste. The hazardous waste criterion for lead wastes as established under RCRA, Subtitle
C, is 5.0 milligrams per liter (mg/L) measured by the Toxicity Characteristic Leaching
Procedure (TCLP).

A summary of applicable lead regulations is provided in Appendix E.

5.0 Limitations/General Comments

The State should understand the limitations associated with this inspection. This assessment
was conducted in a manner consistent with the level of care and skill ordinarily exercised by
members of the profession currently practicing under similar conditions in the same locale.
The results, findings, conclusions, and recommendations expressed in this report are based
on conditions observed during the services conducted at the site. The information contained
in this report is relevant to the date on which this inspection was conducted and should not
be relied upon to represent conditions at a later date. This report has been prepared on
behalf of and exclusively for use by the State for specific application to their project as
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discussed. Contractors or consultants reviewing this report must draw their own conclusions
regarding further investigation or remediation deemed necessary. Terracon does not
warrant the work of regulatory agencies, laboratories, or other third parties supplying
information that may have been used in the preparation of this report. No warranty, express
or implied, is made.
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Appendix A Tables
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Table 1 – Inaccessible Areas and Assumed Asbestos-Containing Materials, Not Sampled
Assumed ACM are materials that are commonly determined to contain asbestos that could not be sampled during the inspection. Reasons for not sampling can include lack of accessibility (hard pan ceilings, enclosed
pipe chases, etc.), need for significant demolition to access materials in an occupied space, or other sampling limitations. Additional unidentified materials should be sampled before any renovation or demolition
activities that may disturb them to determine their actual asbestos content.

Spaces Material Descriptions Potential Quantity Notes

Inside boiler/other utilities Various Unknown
As the building was still active and the boiler/utilities were still live, certain building materials could not be

accessed for sampling.
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Table 2 – Confirmed or Assumed Asbestos-Containing Materials by Homogeneous Area (HA)
The materials listed in this table have been sampled and determined to contain asbestos in concentrations greater than 1% (the NESHAP definition of ACM) or are assumed ACM. When disturbed, various federal,
state, and local regulations will apply. See Appendix B for a map depicting locations of confirmed ACMs. Appendix C contains the detailed analytical results and the sample sheets.

HA # Material Description Material Location
Total Asbestos

Percentage/Type
Friability Condition

Estimated Quantity2 /
Notes

06 Gray mud Around water heater tank 8% - 10% Chrysotile Friable Good 300 SF

2 SF – Square feet, LF – Linear Feet
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Table 3 – Asbestos Sample Summary

HA # Sample ID Material Description Material Location Sample Location
Total Asbestos

Percentage and Type

01

01-MI5-1

White mastic

Around piping for water
heater

On north side of water heater

None Detected (ND)

Silver wrap ND

Yellow insulation ND

01-MI5-2
White mastic

On elbow of west side of water heater
ND

Silver wrap ND

01-MI5-3
White mastic/silver wrap

On lower piping on north side
ND

Yellow insulation ND

02

02-DM3-4

Black seam tape
On seams of foam on

chiller

On south side of chiller at bottom ND

02-DM3-5 On southeast side of chiller at bottom ND

02-DM3-6 At center of north side of chiller ND

03

03-MS5-7

Black tar-like substance
Around knob on top of

chiller
On knob at southeast end of chiller

ND

03-MS5-8 ND

03-MS5-9 ND

04

04-MI2-10
Black layer

Around chiller

On the southwest corner of chiller
ND

Green foam ND

04-MI2-11 Green foam On the northwest corner of chiller ND

04-MI2-12
Black layer

On northeast corner of chiller
ND

Green foam ND
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HA # Sample ID Material Description Material Location Sample Location
Total Asbestos

Percentage and Type

05

05-MJ5-13
White sealant

Around edges of fiberglass

On south pipe on west side of chiller
ND

Fiberglass insulation ND

05-MJ5-14
White sealant

On north pipe on west side of chiller
ND

Fiberglass insulation ND

05-MJ5-15
White sealant

On pipe east of chiller
ND

Fiberglass insulation ND

06

06-MI3-16 Gray mud

Around hot water tank

On the far west side of the tank on south side 8% Chrysotile

06-MI3-17
Silver/yellow tape

Center of the tank on south side
ND

Gray mud 10% Chrysotile

06-MI3-18
Silver/yellow tape

On the east side of the tank on s side
ND

Gray mud 8% Chrysotile

07

07-WB1-19
White mud

In hall by doorway

On south side of door in main hall
ND

Brown/tan gypsum ND

07-WB1-20 Brown/tan gypsum On north side of door in main hall ND

07-WB1-21
White mud

On north side of door in main hall
ND

Brown/tan gypsum ND
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Table 4: Lead Paint Chip Sample Summary

Results bolded indicate a paint or coating that contains lead.

Sample # Test Location Substrate Color
Lead Content (%

by weight)

PC 1
Door near exterior of

building
Metal Brown <0.023

PC 2
Door to hall from main

storage
Metal Green <0.0064

PC 3
On wood door from

boiler room
Wood Tan 0.062

PC 4
Main door to boiler

room
Metal White/silver 0.22

PC 5 On chiller near bolt Metal Green 0.017

PC 6
Red pipe near water

heater
Metal Red 0.054

PC 7 Near door to hall Wrap Blue <0.0064

PC 8 West side of chiller Metal White 0.022

PC 9 Near door to hall Drywall White <0.0064

PC 10 On door to hall Metal Tan 0.0084

PC 11 On pipe near chiller Wrap Yellow <0.0072

PC 12
Around pipe and tank

near water heater
Wrap Silver <0.0064
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Appendix B Exhibits
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EMSL Analytical, Inc.
10801 Southern Loop Blvd Pineville, NC  28134

Tel/Fax: (704) 525-2205 / (704) 525-2382

http://www.EMSL.com / charlottelab@emsl.com

412513237EMSL Order:

Customer ID: TCON21

Customer PO: 08257401

Project ID:

Attention: Phone:Austin Potthoff (515) 783-8592

Fax:Terracon Consultants, Inc. (515) 244-5249

Received Date:600 SW 7th Street 12/17/2025 11:20 AM

Analysis Date:Des Moines, IA  50309 12/22/2025

Collected Date:

Project: Dep. of the Blind

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

01-MI5-1-Mastic

412513237-0001

None DetectedQuartz

Non-fibrous (Other)

10%

86%

Cellulose4%White

Non-Fibrous

Homogeneous

On North Side of 

Water Heater - Silver 

Fiberglass Wrap & 

White Patch

01-MI5-1-Wrap

412513237-0001A

None DetectedNon-fibrous (Other)75%Cellulose

Glass

20%

5%

Tan/Silver/Yellow

Fibrous

Heterogeneous

On North Side of 

Water Heater - Silver 

Fiberglass Wrap & 

White Patch

01-MI5-1-Insulation

412513237-0001B

None DetectedNon-fibrous (Other)1%Glass99%White/Yellow

Fibrous

Homogeneous

On North Side of 

Water Heater - Silver 

Fiberglass Wrap & 

White Patch

01-MI5-2-Mastic

412513237-0002

None DetectedQuartz

Non-fibrous (Other)

10%

87%

Cellulose3%White

Non-Fibrous

Homogeneous

On Elbow of West 

Side of Water Heater 

- Silver Fiberglass 

Wrap & White Patch

01-MI5-2-Wrap

412513237-0002A

None DetectedNon-fibrous (Other)86%Cellulose

Glass

10%

4%

Tan/Silver/Yellow

Fibrous

Heterogeneous

On Elbow of West 

Side of Water Heater 

- Silver Fiberglass 

Wrap & White Patch

01-MI5-3-Mastic/Wrap

412513237-0003

None DetectedNon-fibrous (Other)30%Cellulose

Glass

60%

10%

Tan/White/Silver

Fibrous

Heterogeneous

On Lower Piping on 

North Side - Silver 

Fiberglass Wrap & 

White Patch

01-MI5-3-Insulation

412513237-0003A

None DetectedNon-fibrous (Other)1%Glass99%Yellow

Fibrous

Homogeneous

On Lower Piping on 

North Side - Silver 

Fiberglass Wrap & 

White Patch

02-DM3-4

412513237-0004

None DetectedNon-fibrous (Other)70%Synthetic30%Black/Green/Beige

Fibrous

Heterogeneous

On South Side of 

Chiller at Bottom - 

Black Seam Tape

02-DM3-5

412513237-0005

None DetectedNon-fibrous (Other)70%Synthetic30%Black/Green/Beige

Non-Fibrous

Homogeneous

On Southeast Side of 

Chiller at Bottom - 

Black Seam Tape

02-DM3-6

412513237-0006

None DetectedNon-fibrous (Other)60%Cellulose40%Tan/Black

Fibrous

Homogeneous

At Center of North 

Side of Chiller - Black 

Seam Tape

03-MS5-7

412513237-0007

None DetectedQuartz

Non-fibrous (Other)

3%

93%

Cellulose4%Black

Non-Fibrous

Homogeneous

On Knob at Southeast 

End of Chiller - Black 

Tar-like Substance

03-MS5-8

412513237-0008

None DetectedCa Carbonate

Non-fibrous (Other)

3%

93%

Cellulose4%Black

Non-Fibrous

Homogeneous

On Knob at Southeast 

End of Chiller - Black 

Tar-like Substance

03-MS5-9

412513237-0009

None DetectedCa Carbonate

Non-fibrous (Other)

<1%

95%

Cellulose5%Black

Non-Fibrous

Homogeneous

On Knob at Southeast 

End of Chiller - Black 

Tar-like Substance

04-MI2-10-Black Layer

412513237-0010

None DetectedQuartz

Non-fibrous (Other)

5%

95%

Black/Rust

Non-Fibrous

Homogeneous

On the Southwest 

Corner of Chiller - 

Green Foam

Initial report from: 12/22/2025 16:56:36
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EMSL Analytical, Inc.
10801 Southern Loop Blvd Pineville, NC  28134

Tel/Fax: (704) 525-2205 / (704) 525-2382

http://www.EMSL.com / charlottelab@emsl.com

412513237EMSL Order:

Customer ID: TCON21

Customer PO: 08257401

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

04-MI2-10-Foam

412513237-0010A

None DetectedCa Carbonate

Non-fibrous (Other)

5%

95%

Green

Non-Fibrous

Homogeneous

On the Southwest 

Corner of Chiller - 

Green Foam

04-MI2-11

412513237-0011

None DetectedQuartz

Ca Carbonate

Non-fibrous (Other)

2%

10%

88%

Green

Non-Fibrous

Homogeneous

On the Northwest 

Corner of Chiller - 

Green Foam

04-MI2-12-Black Layer

412513237-0012

None DetectedQuartz

Non-fibrous (Other)

2%

98%

Cellulose<1%Tan/Black

Non-Fibrous

Homogeneous

On Northeast Corner 

of Chiller - Green 

Foam

04-MI2-12-Foam

412513237-0012A

None DetectedCa Carbonate

Non-fibrous (Other)

5%

95%

Green

Non-Fibrous

Homogeneous

On Northeast Corner 

of Chiller - Green 

Foam

05-MJ5-13-Sealant

412513237-0013

None DetectedCa Carbonate

Non-fibrous (Other)

10%

90%

White

Non-Fibrous

Homogeneous

On South Pipe on 

West Side of Chiller - 

White Sealant Around 

Fiberglass

05-MJ5-13-Insulation

412513237-0013A

None DetectedNon-fibrous (Other)1%Glass99%Yellow

Fibrous

Homogeneous

On South Pipe on 

West Side of Chiller - 

White Sealant Around 

Fiberglass

05-MJ5-14-Sealant

412513237-0014

None DetectedCa Carbonate

Non-fibrous (Other)

10%

88%

Glass2%White

Non-Fibrous

Homogeneous

On North Pipe on 

West Side of Chiller - 

White Sealant Around 

Fiberglass

05-MJ5-14-Insulation

412513237-0014A

None DetectedNon-fibrous (Other)1%Glass99%Yellow

Fibrous

Homogeneous

On North Pipe on 

West Side of Chiller - 

White Sealant Around 

Fiberglass

05-MJ5-15-Sealant

412513237-0015

None DetectedCa Carbonate

Non-fibrous (Other)

10%

90%

White

Non-Fibrous

Homogeneous

On Pipe East of 

Chiller - White 

Sealant Around 

Fiberglass

05-MJ5-15-Insulation

412513237-0015A

None DetectedNon-fibrous (Other)1%Glass99%Yellow

Fibrous

Homogeneous

On Pipe East of 

Chiller - White 

Sealant Around 

Fiberglass

06-MI3-16-Mud

412513237-0016

8% ChrysotileCa Carbonate

Non-fibrous (Other)

30%

62%

Gray

Fibrous

Homogeneous

On the Far West Side 

of the Tank on S Side 

- Silver Tank 

Insulation Tape & 

Mud

No tape present.

06-MI3-17-Tape

412513237-0017

None DetectedNon-fibrous (Other)10%Cellulose90%Silver/Yellow

Fibrous

Heterogeneous

Center of the Tank on 

South Side - Silver 

Tank Insulation Tape 

& Mud

06-MI3-17-Mud

412513237-0017A

10% ChrysotileCa Carbonate

Non-fibrous (Other)

30%

58%

Glass2%Gray

Fibrous

Homogeneous

Center of the Tank on 

South Side - Silver 

Tank Insulation Tape 

& Mud

06-MI3-18-Tape

412513237-0018

None DetectedNon-fibrous (Other)10%Cellulose90%Tan/Silver

Fibrous

Homogeneous

On the East Side of 

the Tank on S Side - 

Silver Tank Insulation 

Tape & Mud

06-MI3-18-Mud

412513237-0018A

8% ChrysotileCa Carbonate

Non-fibrous (Other)

30%

62%

White

Fibrous

Homogeneous

On the East Side of 

the Tank on S Side - 

Silver Tank Insulation 

Tape & Mud
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EMSL Analytical, Inc.
10801 Southern Loop Blvd Pineville, NC  28134

Tel/Fax: (704) 525-2205 / (704) 525-2382

http://www.EMSL.com / charlottelab@emsl.com

412513237EMSL Order:

Customer ID: TCON21

Customer PO: 08257401

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

07-WB1-19-Mud

412513237-0019

None DetectedCa Carbonate

Non-fibrous (Other)

70%

30%

White

Non-Fibrous

Homogeneous

On South Side of 

Door in Main Hall - 

White Gypsum Tape 

& Mud

No tape present.

07-WB1-19-Gypsum

412513237-0019A

None DetectedQuartz

Non-fibrous (Other)

2%

88%

Cellulose10%Brown/Tan

Fibrous

Heterogeneous

On South Side of 

Door in Main Hall - 

White Gypsum Tape 

& Mud

07-WB1-20-Gypsum

412513237-0020

None DetectedQuartz

Non-fibrous (Other)

5%

87%

Cellulose

Glass

5%

3%

Brown/Tan

Fibrous

Heterogeneous

On North Side of Door 

in Main Hall - White 

Gypsum Tape & Mud

No tape or mud present.

07-WB1-21-Mud

412513237-0021

None DetectedCa Carbonate

Non-fibrous (Other)

70%

30%

White

Non-Fibrous

Homogeneous

On North Side of Door 

in Main Hall - White 

Gypsum Tape & Mud

No tape present.

07-WB1-21-Gypsum

412513237-0021A

None DetectedNon-fibrous (Other)90%Cellulose

Glass

10%

<1%

Brown/Tan

Fibrous

Homogeneous

On North Side of Door 

in Main Hall - White 

Gypsum Tape & Mud

Analyst(s)

David Zalewski (12)

Mikayla Harlowe (22)

Lee Plumley, Laboratory Manager

or Other Approved Signatory

EMSL maintains liability limited to cost of analysis. Interpretation and use of test results are the responsibility of the client. This report relates only to the samples reported above, and may not be 

reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. The report reflects the samples as received. 

Results are generated from the field sampling data (sampling volumes and areas, locations, etc.) provided by the client on the Chain of Custody. Samples are within quality control criteria and met 

method specifications unless otherwise noted. The above analyses were performed in general compliance with Appendix E to Subpart E of 40 CFR (previously EPA 600/M4-82-020 “Interim Method”) 

but augmented with procedures outlined in the 1993 (”final”) version of the method.  This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST 

or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL recommends gravimetric reduction prior to analysis. Unless requested 

by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Estimation of uncertainty is available on request.

Samples analyzed by EMSL Analytical, Inc. Pineville, NC NVLAP Lab Code 200841-0, VA 3333 00312
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Project Name:

Customer PO:

EMSL Sales Rep:

Reported:

EMSL Analytical, Inc.

10801 Southern Loop Blvd, Pineville, NC, 28134

Telephone: (704) 525-2205  Fax:(704) 525-2382

emsl.com

Attention:

08257401

Received: 12/17/2025  11:20

12/24/2025  10:02

Jason McDonald

EMSL Order ID: 412551194

LIMS Reference ID: LD51194

EMSL Customer ID: TCON21

08257401 Dep. of BlindAustin Potthoff

Terracon Consultants, Inc. [TCON21]

600 SW 7th StreetSte. M

Des Moines, IA  50309

(515) 783-8592

austin.potthoff@terracon.com

Analytical Results

Analyte Results  RL Q DF
Analysis Date 

& AnalystWeight(g)

Prep Date

& Tech

Analytical 

MethodPrep Method

Client Sample ID: P.C 1/On Door Near  Exterior of Building Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-01

1Lead 12/23/25 MSX 12/23/25 MTS<0.023 % wt 0.023 % wt SW 846-7000B0.0684 SW-846 3050B

Sample Comments:

Client Sample ID: P.C 2/On Door to Hall From Main Storage Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-02

1Lead 12/23/25 MSX 12/23/25 MTS<0.0064 % wt 0.0064 % wt SW 846-7000B0.2516 SW-846 3050B

Sample Comments:

Client Sample ID: P.C 3/On Wood Door From Boiler RM Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-03

1Lead 12/23/25 MSX 12/23/25 MTS0.062 % wt 0.0064 % wt SW 846-7000B0.2532 SW-846 3050B

Sample Comments:

Client Sample ID: P.C 4/On Main Door to Boiler RM Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-04

1Lead 12/23/25 MSX 12/23/25 MTS0.22 % wt 0.0064 % wt SW 846-7000B0.2721 SW-846 3050B

Sample Comments:

Client Sample ID: P.C 5/On Chiller Near Bolt Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-05

1Lead 12/23/25 MSX 12/23/25 MTS0.017 % wt 0.0089 % wt SW 846-7000B0.1792 SW-846 3050B

Sample Comments:

Client Sample ID: P.C 6/Red Pipe Near Water Heater Red Metal Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-06

1Lead 12/23/25 MSX 12/23/25 MTS0.054 % wt 0.025 % wt SW 846-7000B0.0636 SW-846 3050B

Sample Comments:

Client Sample ID: P.C 7/Around Pipe Blue on E End Blue Fiberglass Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-07

1Lead 12/23/25 MSX 12/23/25 MTS<0.0064 % wt 0.0064 % wt SW 846-7000B0.2601 SW-846 3050B

Sample Comments:

Client Sample ID: P.C 8/White Metal on W Side of Chiller White Metal Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-08

1Lead 12/23/25 MSX 12/23/25 MTS0.022 % wt 0.0064 % wt SW 846-7000B0.2664 SW-846 3050B

Sample Comments:

Client Sample ID: P.C 9/Near Door to Hall Drywall White Drywall Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-09

1Lead 12/23/25 MSX 12/23/25 MTS<0.0064 % wt 0.0064 % wt SW 846-7000B0.2648 SW-846 3050B

Sample Comments:

[TOC_1]Sample Results[TOC]
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Project Name:

Customer PO:

EMSL Sales Rep:

Reported:

EMSL Analytical, Inc.

10801 Southern Loop Blvd, Pineville, NC, 28134

Telephone: (704) 525-2205  Fax:(704) 525-2382

emsl.com

Attention:

08257401

Received: 12/17/2025  11:20

12/24/2025  10:02

Jason McDonald

EMSL Order ID: 412551194

LIMS Reference ID: LD51194

EMSL Customer ID: TCON21

08257401 Dep. of BlindAustin Potthoff

Terracon Consultants, Inc. [TCON21]

600 SW 7th StreetSte. M

Des Moines, IA  50309

(515) 783-8592

austin.potthoff@terracon.com

Analytical Results

 (Continued)

Analyte Results  RL Q DF
Analysis Date 

& AnalystWeight(g)

Prep Date

& Tech

Analytical 

MethodPrep Method

Client Sample ID: P.C 10/On Door to Hall Metal Tan Metal Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-10

1Lead 12/23/25 MSX 12/23/25 MTS0.0084 % wt 0.0064 % wt SW 846-7000B0.2565 SW-846 3050B

Sample Comments:

Client Sample ID: P.C 11/On Yellow Pipe Near Chiller Yellow Fiberglass Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-11

1Lead 12/23/25 MSX 12/23/25 MTS<0.0072 % wt 0.0072 % wt SW 846-7000B0.2209 SW-846 3050B

Sample Comments:

Client Sample ID: P.C 12/Around Pipe and Tank near Water Heater Date Sampled: 12/16/25

Matrix: Chips LIMS Reference ID: LD51194-12

1Lead 12/23/25 MSX 12/23/25 MTS<0.0064 % wt 0.0064 % wt SW 846-7000B0.2569 SW-846 3050B

Sample Comments:

Page 2 of 5



Project Name:

Customer PO:

EMSL Sales Rep:

Reported:

EMSL Analytical, Inc.

10801 Southern Loop Blvd, Pineville, NC, 28134

Telephone: (704) 525-2205  Fax:(704) 525-2382

emsl.com

Attention:

08257401

Received: 12/17/2025  11:20

12/24/2025  10:02

Jason McDonald

EMSL Order ID: 412551194

LIMS Reference ID: LD51194

EMSL Customer ID: TCON21

08257401 Dep. of BlindAustin Potthoff

Terracon Consultants, Inc. [TCON21]

600 SW 7th StreetSte. M

Des Moines, IA  50309

(515) 783-8592

austin.potthoff@terracon.com

CertificationsAnalyte

Certified Analyses included in this Report

SW 846-7000B in Chips

41-AIHA ELLAPLead

[TOC_1]Certified 

Analyses[TOC]

List of Certifications

Code Description Number Expires

41-AIHA ELLAP 192283American Industrial Hygiene Association (AIHA LAP, LLC) - ELLAP 12/01/2026

41-AIHA EMLAP 192283American Industrial Hygiene Association (AIHA LAP, LLC) - EMLAP 12/01/2026

41-AIHA IHLAP 192283American Industrial Hygiene Association (AIHA LAP, LLC) - IHLAP 12/01/2026

41-NCDHHS 37907North Carolina Department of Health and Human Services 07/31/2026

41-SCDES 99067South Carolina Department of Environmental Services 07/31/2026

Please see the specific Field of Testing (FOT) on www.emsl.com <http://www.emsl.com> for a complete listing of 

parameters for which EMSL is certified.

[TOC_1]Certifications[TOC]

Notes and Definitions 

Item Definition

(Dig) For metals analysis, sample was digested.

[2C] Reported from the second channel in dual column analysis.

DA Direct Analysis

DF Dilution Factor

MDL Method Detection Limit.

ND Analyte was NOT DETECTED at or above the detection limit.

NR Spike/Surrogate showed no recovery.

Q Qualifier

RCS Respirable Crystalline Silica

RL Reporting Limit

Wet Sample is not dry weight corrected.

Measurement of uncertainty and any applicable definitions of method modifications are available upon request. Per EPA NLLAP policy, 

sample results are not blank corrected.

[TOC_1]Qualifiers, Definitions 

and Disclaimer[TOC]
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Project Name:

Customer PO:

EMSL Sales Rep:

Reported:

EMSL Analytical, Inc.

10801 Southern Loop Blvd, Pineville, NC, 28134

Telephone: (704) 525-2205  Fax:(704) 525-2382

emsl.com

Attention:

08257401

Received: 12/17/2025  11:20

12/24/2025  10:02

Jason McDonald

EMSL Order ID: 412551194

LIMS Reference ID: LD51194

EMSL Customer ID: TCON21

08257401 Dep. of BlindAustin Potthoff

Terracon Consultants, Inc. [TCON21]

600 SW 7th StreetSte. M

Des Moines, IA  50309

(515) 783-8592

austin.potthoff@terracon.com

 Lee Plumley Laboratory Manager or other approved signatory

Analysis following EMSL SOP for the Determination of Environmental Lead by FLAA. The laboratory has a reporting limit of 0.0064% by wt., based upon a minimum sample weight of 

0.25g submitted to the lab, and is not responsible for any result or reporting limit provided in mg/cm2 since it is dependent upon an area value provided by non-lab personnel. A "<" (less 

than) result signifies that the analyte was not detected at or above the reporting limit. Measurement of uncertainty and definitions of modifications are available upon request. Results in 

this report are not blank corrected unless specified.

EMSL maintains liability limited to cost of analysis. Interpretation and use of test results are the responsibility of the client. This report relates only to the samples reported above

and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. The report

reflects the samples as received. Results are generated from the field sampling data (sampling volumes and areas, locations, etc.) provided by the client on the Chain of Custody.

QC sample results are within quality control criteria and met method specifications unless otherwise noted. All results for soil samples are reported on a dry weight basis, unless

otherwise noted.
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Asbestos and Lead-Containing Paint Inspection Report                        
Iowa Department for the Blind – Chiller Replacement Project | Des Moines, Iowa
January 9, 2026 | Terracon Project No. 08257401

Facilities | Environmental | Geotechnical | Materials

Appendix D Photographic Documentation



Asbestos and Lead-Containing Paint Inspection Report
Iowa Department for the Blind – Chiller Replacement Project | Des Moines, Iowa

January 9, 2026 | Terracon Project No. 08257401
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Photo 1: View of the project area.

Photo 2: View of the project area.



Asbestos and Lead-Containing Paint Inspection Report
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Photo 3: View of the project area.

Photo 4: View of the project area.
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Photo 5: HA 06: asbestos-containing gray mud within the tank insulation on the hot
water heater tank.

Photo 6: View of the ACM mud associated with the hot water heater tank.
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Photo 7: PC 3: lead-containing tan paint on a door and associated components.

Photo 8: PC 4: lead-containing white and silver paint on walls and frames in the
basement.
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Photo 9: PC 5: lead-containing green paint on the chiller.

Photo 10: PC 6: lead-containing red paint on a pipe.
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Photo 11: PC 8: lead-containing white paint on a pipe.

Photo 12: PC 10: lead-containing paint on a tan door.
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Appendix E Regulatory Overview
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Asbestos Regulations

In Iowa, asbestos activities are regulated by the Iowa Department of Natural Resources (IDNR) and
Iowa Workforce Development (IWD), Division of Labor. IDNR regulates asbestos fiber emissions under
Iowa Administrative Code 567 Chapter 23 (IAC 56723) and asbestos-containing waste disposal under
IAC 567109. IWD regulates occupational exposure to asbestos under IAC 87510 and asbestos removal
and encapsulation activities under IAC 875155.

IAC 56723.1(3) adopts the United States Environmental Protection Agency’s (USEPA) asbestos National
Emission Standards for Hazardous Air Pollutants (NESHAP; 40 Code of Federal Regulations (CFR) CFR
Part 61, Subpart M) by reference. Subpart M regulates asbestos fiber emissions and asbestos waste
disposal practices. It also requires the identification and classification of existing building materials prior
to demolition or renovation activity. Under NESHAP, asbestos-containing building materials are classified
as friable, Category I nonfriable, or Category II nonfriable ACM. Friable materials are those that, when
dry, may be crumbled, pulverized, or reduced to powder by hand pressure. Category I nonfriable ACM
includes packings, gaskets, resilient floor coverings, and asphalt roofing products containing more than
1% asbestos. Category II nonfriable ACM are any materials other than Category I materials that contain
more than 1% asbestos.

Regulated ACM (RACM) must be removed before renovation or demolition activities that will disturb
the materials. RACM includes:

 Friable ACM,
 Category I nonfriable ACM that has become friable or will be subjected to drilling,

sanding, grinding, cutting, or abrading; and
 Category II nonfriable ACM that could be crumbled, pulverized, or reduced to

powder during renovation or demolition activities.

The owner or operator must provide the IDNR and IWD with written notification of planned removal
activities at least 10 working days prior to the commencement of asbestos abatement activities.
Removal of RACM must be conducted by an Iowa-permitted asbestos abatement contractor.

IAC 875155 Asbestos Removal and Encapsulation requires that any asbestos-related activity conducted
in a public building be performed by personnel licensed or permitted by the IWD. Inspections for ACM
must be conducted by IWD-licensed inspectors. Asbestos abatement must be performed by IWD-
permitted asbestos abatement contractors. Management plans developed for the in-place management
of asbestos-containing materials must be developed by an IWD-licensed management planner. When an
abatement project design is prepared, it must be prepared by an IWD-licensed project designer.

IAC 87510 adopts the Occupational Safety and Health Administration (OSHA) Asbestos standard for
construction (29 CFR 1926.1101) by reference. The OSHA standard requires that employee exposure to
airborne asbestos fibers be maintained below the permissible exposure limits (PEL) of 0.1 asbestos fiber
per cubic centimeter of air (0.1 f/cc) as an 8-hour time-weighted average and 1.0 f/cc as a 30-minute
excursion. The OSHA standard classifies construction and maintenance activities that could disturb ACM
and specifies work practices and precautions that employers must follow when engaging in each class of
regulated work.
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OSHA Standard Interpretation – Compliance requirements for renovation work involving
material containing 1% or less asbestos
https://www.osha.gov/laws-regs/standardinterpretations/2003-11-24-0

Compliance requirements for renovation work involving material containing 1% or less asbestos
general summary:

The OSHA asbestos standard contains numerous work practice requirements and prohibitions which
apply, regardless of the exposure levels. However, only two of the requirements and three of the
prohibitions must be observed in the case of work activities involving installed construction materials
that do not contain >1% asbestos. Those work practice requirements and prohibitions that must be
observed regardless of the exposure levels and of the percentage of asbestos in the installed
construction materials are:

 29 CFR 1926.1101(g)(1)(ii), which requires: wet methods, or wetting agents, to control
employee exposures during asbestos handling, mixing, removal, cutting, application, and
cleanup, except where employers demonstrate that the use of wet methods is infeasible due
to, for example, the creation of electrical hazards, equipment malfunction, and, in roofing,
except as provided in paragraph (g)(8)(ii)2 of this section;

 29 CFR 1926.1101(g)(1)(iii), which requires: prompt clean-up and disposal of wastes and
debris contaminated with asbestos in leak-tight containers except in roofing operations, where
the procedures specified in paragraph (g)(8)(ii)3 of this section apply;

 29 CFR 1926.1101(g)(3)(i), which prohibits: high-speed abrasive disc saws that are not
equipped with point-of-cut ventilator or enclosures with HEPA filtered exhaust air,

 29 CFR 1926.1101(g)(3)(ii), which prohibits: compressed air used to remove asbestos, or
materials containing asbestos, unless the compressed air is used in conjunction with an
enclosed ventilation system designed to capture the dust cloud created by the compressed
air; and

 29 CFR 1926.1101(g)(3)(iv), which prohibits: employee rotation as a means of reducing
employee exposure to asbestos.

There are also other provisions that apply to work activities involving installed construction materials
even where the material does not contain >1% asbestos. However, if neither asbestos PEL is
exceeded, only the following few provisions apply:

 29 CFR 1926.1101(f)(2)(i), the provision for establishing that neither asbestos PEL is
exceeded: Each employer who has a workplace or work operation covered by this standard
shall ensure that a "competent person" conducts an exposure assessment immediately before
or at the initiation of the operation to ascertain expected exposures during that operation or
workplace. The assessment must be completed in time to comply with requirements which are
triggered by exposure data or the lack of a "negative exposure assessment," and to provide
information necessary to assure that all control systems planned are appropriate for that
operation and will work properly.

 29 CFR 1926.1101(f)(6)(i), a provision covering the observation of monitoring: The employer
shall provide affected employees and their designated representatives an opportunity to
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observe any monitoring of employee exposure to asbestos conducted in accordance with this
section,

 29 CFR 1926.1101(f)(5)(i), a provision covering employee notification of monitoring
results: The employer shall notify affected employees of the monitoring results that represent
that employee's exposure as soon as possible following receipt of monitoring results,

 29 CFR 1926.1101(f)(5)(ii), another provision covering employee notification of monitoring
results: The employer shall notify affected employees of the results of monitoring representing
the employee's exposure in writing either individually or by posting at a centrally located place
that is accessible to affected employees; and

 29 CFR 1926.1101(n)(2)(i)-(iii), a set of provisions covering recordkeeping for measurements
of exposures to airborne asbestos.

There are numerous additional provisions of the standard that apply to work activities involving
installed construction materials even where the material does not contain >1% asbestos if at least one
of the asbestos PELs is exceeded.

Lead-Containing Paint (LCP) Regulations

LCP waste from renovation or demolition activities, such as debris, paint chips, dust, and sludges, that
exhibit the toxicity characteristic must be managed and disposed of as a hazardous waste under
RCRA, with the exception of whole-building demolition debris. Whole-building demolition debris is
considered a non-hazardous waste with regard to lead. Therefore, no sampling/analysis of painted
components for lead is required for disposal as non-hazardous waste. If it is not a whole-building
demolition debris, a composite representative sample of the demolition debris must be tested to
determine if it is regulated as hazardous waste under 40 CFR 261 Identification and Listing of
Hazardous Waste.

IAC 875-10 adopts the OSHA lead standard for construction (29 CFR 1926.62) by reference. For the
purpose of the standard, lead includes metallic lead, all inorganic lead compounds, and organic lead
soaps. The OSHA standard does not define the amount of lead in paint that constitutes LCP, and it
applies to all construction work where an employee may be occupationally exposed to lead. All work
related to construction, alteration, or repair (including painting and decorating) is included. The
standard applies to any detectable concentration of lead in paint, as even small concentrations of lead
can result in unacceptable employee exposures depending upon the method of removal and other
workplace conditions. Under this standard, construction includes, but is not limited to, the following:

 Demolition or salvage of structures where lead or materials containing lead are
present

 Removal or encapsulation of materials containing lead
 New construction, alteration, repair, or renovation of structures, substrates or portions

containing lead, or materials containing lead
 Installation of products containing lead
 Lead contamination/emergency clean-up
 Transportation, disposal, storage, or containment of lead or materials containing lead

on the site or location at which construction activities are performed
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 Maintenance operations associated with construction activities described above

Employers must ensure that no employee will be exposed to lead at concentration greater than the
PEL of 50 g/m3 averaged over an eight-hour period without adequate protection. The OSHA standard
also establishes an AL of 30 g/m3, which if exceeded triggers certain requirements, including periodic
exposure monitoring and medical monitoring.
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Appendix F Inspector License
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SECTION 00 3143

PERMIT APPLICATION

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Permit Application Information
B. Licenses, Permits, and Related Inspections

1.02 PERMIT APPLICATION INFORMATION

A. State Building Code Plan Review: The plan review and inspections for this project have been 
applied for by the Architect.  Please contact your inspector prior to construction and occupancy.

B. Electrical Permit and Inspections:  Trade Contractor is responsible for permits and inspections.
C. Other Applicable inspections:  Trade Contractor is responsible for any other applicable project 

specific permits and inspections.

1.03 LICENSES, PERMITS, AND RELATED INSPECTIONS

A. The Bidder shall comply with all codes, laws, ordinances, rules and regulations of any public 
authority having jurisdiction that bears on the performance of its work.  All construction, 
materials and methods shall comply with the State Building Codes, except where plans and 
specifications establish a higher standard.  

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED

END OF SECTION
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SECTION 00 4116

BID FORM

The Bid Form must be submitted online through the State�s IMPACS Electronic Procurement 
System.

RFB #948200-01

BID FORM for CONSTRUCTION CONTRACT
for

Iowa Department for the Blind
524 4th Street, Des Moines, Iowa 50309

Project 9482.00

Iowa Department of Administrative Services
Hoover State Office Building, Level 3
1305 East Walnut Street
Des Moines, Iowa 50319-0105

The following information is to be completed and submitted with your bid.  

1. Bid Form - Completed and Signed (to be uploaded with bid submission) 
2. Non-Discrimination Clause Information 
3. Contractor Targeted Small Business Enterprise Pre-Bid Contract Information
4. Bid Security � 5% of total Bid amount (to be uploaded with bid submission) 

Authorized Representative:
The undersigned Bidder, in response to your Request for Bid for construction of the above project, having 
examined the Drawings, Specifications, and other Bidding Documents dated December 5, 2025, and 
Addenda issued and acknowledged below as received and being familiar with all the conditions 
surrounding the construction of the proposed project including the availability of materials and labor, 
hereby proposes to furnish all labor, materials, equipment and supplies to perform all work to construct the 
project in strict accordance with the proposed Contract Documents, within the time and at the prices stated 
below.  Prices are to cover all expenses incurred in performing the work required under the proposed 
Contract Documents, of which this bid is a part.

Bidder acknowledges receipt of the following Addenda which are a part of the Bidding Documents and for 
which any effect on cost of the Work is included in the bid amounts indicated:

Number      ________      ________      ________      ________      ________

Dated          ________      ________      ________      ________      ________

Note that the State of Iowa is exempt from State and Local sales and use taxes (including local option 
and school option) for this project.  Taxes on construction materials shall NOT be included in the bid 
amounts.
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Amounts shall be indicated in both words and figures.  In case of discrepancy, the amount indicated in 
words shall govern.

BID PACKAGES:

BP 01

Description: All material, labor, and equipment associated with all work shown on the contract documents 
complete, including the plans and specifications.

Bidder proposes and agrees to perform all work as described in the Construction Documents for the sum 
of: 

Dollars

($___________________________).

Bidder hereby certifies that:
1. This bid is genuine and is not made in the interest of or on behalf of any undisclosed person, firm 

or corporation; 
2. Bidder has not directly or indirectly induced or solicited any other bidder to put in a false or sham 

bid; Bidder has not solicited or induced any person, firm or corporation to refrain from bidding; 
and Bidder has not sought by collusion to obtain any advantage over any other bidder or over the 
Owner.

3. Bidder hereby certifies that the Bidder is registered with the Iowa Labor Commissioner as a 
Contractor as required by Chapter 91C, Code of Iowa.

4. Bidder agrees to comply with all Federal and State Affirmative Action/Equal Employment 
Opportunity requirements concerning fair employment and will not discriminate between or 
among them by reason of race, color, religion, sex, national origin or physical handicap.

5. All construction under this Contract shall conform to the requirements of the Iowa State Building 
Code.

6. Bidder agrees that this bid shall remain valid and shall not be withdrawn for a period of thirty (30) 
calendar days after the date for receipt of bids.

7. Bidder agrees that if written notice of acceptance of this bid is mailed, emailed, or delivered to the 
undersigned within thirty (30) days after the date in which bids are due, or at any time thereafter 
before it is withdrawn, the undersigned will sign and return the Contract Agreement, prepared in 
accord with the Bidding Documents and this bid as accepted; and will also provide proof of 
insurance coverage and required surety bonds.

8. Bidder understands that the Owner reserves the right to reject any and all bids, and to waive 
irregularities or informalities and enter into a contract for the work, as the Owner deems to be in 
the best interest of the State. 

9. Bidder understands that the Owner reserves the right to accept any, or no, Alternate Bid, if 
requested, and that the Alternate Bids may be considered in any order or combination, and the 
low Bidder shall be determined on the basis of the sum of the base bid and any Alternate(s) 
accepted. 

Subcontractors: 
The Trade Contractor must identify all Subcontractors and Suppliers within 48 hours of the published date 
and time for which bids must be submitted, in accordance with Iowa Code Section 8A311, as amended by 
House File 646 in 2011. Subcontractors and suppliers may not be changed without the approval of the 
Owner. Requests for changing a Subcontractor or supplier must identify the reason for the proposed 
change, the name of the new Subcontractor or supplier, and the change in the subcontractor or supplier 
price as a result of the change. Any reduction in subcontractor or supplier price as a result of the change, 



PROJECT 9482.00 BID FORM 00 4116 - 3

if the change is approved by the Owner, shall be deducted from the Trade Contract Price via a deductive 
Change Order. Any such changes, if approved by the Owner, which result in an increase in the Trade 
Contract Price shall be borne by the Trade Contractor. 

Enforcement of Reciprocal Resident Bidder Preference, per Iowa Code 73A.21.
All bidders shall either check the box next to �Resident Bidder� or check the box next to 

�Nonresident Bidder� and by doing so and signing thereafter certifies and attests to the same.  All 
information requested must be provided.  Seek out the advice of an attorney if you have questions.

�Resident Bidder� means a person or entity authorized to transact business in of the State of Iowa 

and having a place of business for transacting business within the State of Iowa at which it is conducting 

and has conducted business for at least three years prior to the date of the first advertisement for the 

public improvement.  Note, however, that if a nonresident bidder�s state or foreign country has a more 

stringent definition of a resident bidder, the more stringent definition is applicable as to bidders from that 

state or foreign country.

Resident Bidder

Name of Resident Bidder: ___________________________

By: _____________________________________
Authorized Agent and Signatory of Resident Bidder

OR:

Nonresident Bidder 

Name of Nonresident Bidder: ___________________________

Name of State or Foreign Country of Nonresident Bidder: ___________________________

Particularly identify and describe any preference, labor preference, or any other type of preferential 
treatment, in effect in the nonresident bidder�s state or foreign country at the time of this bid:
____________________________________________________________________________________
____________________________________________________________________________________
___________________________________________
NOTICE:  Nonresident Bidders domiciled in a state or country with a resident labor force preference shall 
make and keep, for a period of not less than three years, accurate records of all workers employed on the 
public improvement.  The records shall include each worker�s name, address, telephone number when 
available, social security number, trade classification, and the starting ending time of employment.  
By: ________________________________________
Authorized Agent and Signatory of Nonresident Bidder

REQUIRED: Bid Form shall be signed by an officer of the company with authority to bind in a 
contract. Notice of acceptance of this bid, or request for additional information by the Department of 
Administrative Services, may be addressed to the undersigned at the address set forth below:

Legal Name of Firm: ____________________________________________________________

Date: _________________________________________________
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Signature of Bidder: ____________________________________________________

Title: ______________________________________________________

Typed Name of Signatory: _____________________________________________________

Email: _______________________________________

Business Address:
_____________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Telephone Number:  ____________________ Fax Number:  ____________________

Federal Tax Identification Number:  ____________________

Iowa Contractor Registration Number: _________________________

Bidder Safety Manager Name:_______________________________

For an out-of-state Bidder, Bidder certifies that the Resident Preference given by the State or 

Foreign Country of Bidder�s residence, _________________________, is _______ %.

END OF SECTION
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SECTION 00 4116.01

NON-DISCRIMINATION CLAUSE 

This Section is for informational purposes only. All information will be submitted online through 
the State�s IMPACS Electronic Procurement System.

PART 1 - GENERAL

All contractors, subcontractors, vendors and suppliers of goods and services doing business 
with the State of Iowa and value of said business equals or exceeds $10,000 annually, agree 
as stated below.

1.01 NONDISCRIMINATION CLAUSE

A. The contractor, subcontractor, vendor and supplier of goods and services will not discriminate 
against an employee or applicant for employment because of race, creed, color, sex, national 
origin, ancestry, religion, economic status, age, disability, political opinion, or affiliations of an 
applicant or employee based upon the nature of the job occupation.  The contractor, 
subcontractor, vendor and supplier will develop an Affirmative Action Program to insure that 
applicants are employed and that employees are treated during employment without regard to 
their race, creed, color, sex, national origin, ancestry, religion, economic status, age, disability, 
political opinions or affiliations.  Such action shall include, but not be limited to the following:
1. Employment.
2. Upgrading.
3. Demotion or transfer.
4. Recruitment and advertising. 
5. Layoff or termination. 
6. Rates of pay or other forms of compensation.
7. Selection for training, including apprenticeship.

B. The contractor, subcontractor, vendor and supplier of goods and services will, in all solicitations 
or advertisements for employees, state that all qualified applicants will receive consideration for 
employment without regard to race, creed, color, sex, national origin, ancestry, religion, 
economic status, age, disability, political opinion or affiliations.

C. The contractor, subcontractor, vendor and supplier or their collective bargaining representative 
will send to each labor union or representative or workers with which they have a collective 
bargaining agreement or other contract or understanding, a notice advising the said labor union 
or workers� representative of the contractor�s commitments under this section.

D. The contractor, subcontractor, vendor and supplier of goods and services will comply with all 
published rules, regulations, directives and orders of the State of Iowa Affirmative Action 
Program Contract Compliance Provisions.

E. The contractor, subcontractor, vendor and supplier of goods and services will furnish and file 
compliance reports within such time and upon such forms as provided by the Equal 
Employment Opportunity Officer, said forms may elicit information as to the policies, 
procedures, patterns, and practices of each subcontractor as state as the contractor themselves 
and said contractor, subcontractor, vendor and supplier will permit access to their employment 
books, records and accounts to the State�s Equal Employment Opportunity Officer, for the 
purpose of investigation to ascertain compliance with this Contract and with rules regulations of 
the State�s Affirmative Action Program.

F. In the event of the contractor�s noncompliance with the nondiscrimination clauses of this 
Contract or with any of such rules, regulations and orders; this Contract may be canceled, 
terminated or suspended in whole or in part and the Contractor may be declared ineligible for 
further contracts in accordance with procedures authorized by the State of Iowa.
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G. The contractor, subcontractor, vendor and supplier of goods and services will include, or 
incorporate by reference, the provisions of the nondiscrimination clause in every contract, 
subcontract or purchase order unless exempted by the rules, regulations or orders of the State�s 
Affirmative Action Program, and will provide in every subcontract or purchase order that said 
provisions will be binding upon each contractor, subcontractor or seller.

H. The parties agree to comply with �Compliance with the Law; Nondiscrimination in Employment� 
of the current Terms and Conditions at the award of this contract. Current Terms and Conditions 
may be found on the following web site and are, by this reference, made a part of this 
Agreement.  https://das.iowa.gov/procurement/terms-and-conditions

I. We certify and  recognize that we are morally and legally committed to nondiscrimination in 
employment.  Any person who applies for employment with our company will not be 
discriminated against because of race, creed, color, sex, national origin, ancestry, religion, 
economic status, age or disabilities, unless disabilities are based upon the nature of the job 
occupation.

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED

END OF SECTION



PROJECT 9482.00 TARGETED SMALL BUSINESS INFORMATION 00 4116.02 - 1

SECTION 00 4116.02

TARGETED SMALL BUSINESS INFORMATION

This Section is for informational purposes only. All information will be submitted online through 
the State�s IMPACS Electronic Procurement System.

PART 1 - GENERAL

1.01 TARGETED SMALL BUSINESS INFORMATION

A. Subcontractor Targeted Small Business Enterprise Pre-Bid Contact Information, including 

subcontractor and dollar amount to be subcontracted, is to accompany the Bid submission.  

Bidders shall comply with all affirmative action/equal opportunity provisions of State and Federal 

laws.  The Owner seeks to provide opportunities for Targeted Small Businesses in accordance 

with the provisions of Chapter 73 of the Code of Iowa.

B. Search the Targeted Small Business Directory for certified State of Iowa Targeted Small 

Businesses. 

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED

END OF SECTION
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SECTION 00 4313

BID SECURITY FORMS

PART 1 - GENERAL

1.01 BID SECURITY FORMS

A. A Bid Bond form will be required on this project.  An amended ConsensusDocs 262 is attached 

for reference following this page.  ConsensusDocs bid bond form is not required (other standard 

forms are acceptable to the State of Iowa).

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED

END OF SECTION
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SECTION 00 5200

AGREEMENT FORM

PART 1 - GENERAL

1.01 AGREEMENT FORM

A. The Form of Agreement to be used on this project is a modified ConsensusDocs 802.  A sample 

is attached following this page.

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED

END OF SECTION
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SECTION 00 6000

PERFORMANCE AND PAYMENT BOND

PART 1 - GENERAL

1.01 PERFORMANCE AND PAYMENT BOND

A. Performance and payment bonds to be used on this project, ConsensusDocs 260 and 261 are 

attached for reference following this page.  ConsensusDocs performance and payment bonds 

are not required (other standard forms are acceptable to the State of Iowa).

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED

END OF SECTION
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SECTION 01 1200

CONTRACT SUMMARY

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Project Information
B. Project Summary 
C. Bid Scope Summary
D. Work Hour Restrictions
E. Access to Site
F. Coordination with Occupants
G. Rules for Construction Workers
H. Bid Package Instructions

1.02 PROJECT INFORMATION

A. Facility Name/Location:  524 4th Street, Des Moines, Iowa 50309
B. DAS Project #: 948200-01
C. Owner: State of Iowa, Department of Administrative Services, Hoover State Office Building, 

Level 3, 1305 East Walnut Street, Des Moines, IA  50319
D. Owner�s Representative: Oliver Shimp, Iowa Department of Administrative Services, 109 SE 

13th Street, Des Moines, IA 50319
E. Construction Manager: Aaron Ledeboer, McGough Construction, 217 E 2nd Street, Suite 120, 

Des Moines, Iowa 50309 

1.03 PROJECT SUMMARY

A. The project includes Replacement of the chiller, and associated requirements to remove the 
existing chiller, and install the new chiller.

B. Target date to provide substantial completion is January 22nd, 2026

1.04 BID SCOPE SUMMARY

A. Scope Applicable to All Bid Packages:
1. The Contractor shall be responsible for lead abatement activities as required by the 

Contract Documents.  Information regarding existing hazardous materials is provided in 
Section 00 3126 � Existing Hazardous Material Information.  Note the asbestos 
containing material indicated in the report is on equipment that is not part of this project 
and does not require abatement. 

2. The Contractor shall retain a licensed abatement subcontractor or have trained certified 
employees to perform the required abatement work per Section 00 3126 � Existing 
Hazardous Material Information.  Note the asbestos containing material indicated in the 
report is on equipment that is not part of this project and does not require abatement.    

3. The Contractor�s Work includes all labor, supervision, materials, equipment, services, 
supplies, tools, facilities, transportation, hoisting, storage, receiving, licenses, inspections, 
certifications, overhead, profit, or other items required or reasonably inferable to properly 
and timely perform and complete all work and services to be performed by the Contractor 
pursuant to this Agreement.  Unless specifically stated otherwise, incidental work 
required to accomplish the work of this Bid Package shall be included in the bid. This 
would include, but not be limited to, temporary facilities, protection of the work, security of 
equipment, materials, and work in progress, etc. Contractor�s Work shall be performed in 
accordance with the Drawings, Specification Divisions 00 and 01, and Specification 
sections applicable to each Contractor�s scope.
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4. Contractor is responsible for all labor and equipment to unload, account for all material 
delivered, stock, and delivery for this scope of work. Storage and delivery of materials 
and equipment at the Site shall be permitted only to the extent approved in advance by 
the Construction Manager, and if anything, so stored obstructs the progress of any 
portion of the work, it shall be promptly removed or relocated by the Contractor without 
reimbursement.

5. On site supervision by Prime Contractor at all times work by that contractor or their 
subcontractors/suppliers is taking place.

6. Provide all temporary facilities required for this scope of work including trailer, trailer 
power, telephone, secured storage, temporary power for work, temporary and task 
lighting for work, etc. as determined necessary by Contractor. Coordinate location of 
trailers, material storage and utility lines with Construction Manager. Limited space is 
available, and permission to bring any such facility or excess materials on to the site shall 
be approved by the Construction Manager.

7. Contractor shall provide all equipment and tools for Contractor�s own cleanup. Clean up 
shall be done at end of every shift or more frequently if required for the Contractor to 
perform their work, for other Contractors to perform their work, as required by the 
Owner�s operations, and at the discretion of the Construction Manager.

8. All turf, landscaping, and subgrade disturbances caused by equipment traffic or other 
activities related to the Contractor�s scope shall be repaired or restored to proper 
conditions by the Contractor.

9. Protect adjacent existing building elements from damage from Scope of work. Repair 
existing building elements damaged during Contractor�s Scope of work.

1.05 WORK HOUR RESTRICTIONS

A. Work hours are from 7:00 AM to 4:00 PM, Monday through Friday unless arrangements are 
made in advance.

1.06 CONTRACTOR USE OF SITE AND PREMISES

A. Construction Operations: Limited to areas noted on Drawings.
B. Provide access to and from site as required by law and Owner:

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

2. Do not obstruct roadways, sidewalks, or other public ways without permission of Owner 
and permit if required.

C. Facility will be occupied at all times during duration of work.  Contractor personnel shall conduct 
themselves in an agreeable manner at all times. Failure to do so may result in removal from the 
work site.

D. Facility is to be secure at all times.  Contractor(s) are required to create a plan & have approved 
by the Owner and Construction Manager when security is inhibited by this construction project.  
For this project we will need a plan on securing the project when the exterior door is removed.  

1.07 OWNER OCCUPANCY

A. Owner intends to occupy the Project upon Substantial Completion.
B. Cooperate with Owner to minimize conflict and to facilitate Owner�s operations.
C. Schedule the work to accommodate Owner occupancy.

1.08 RULES FOR CONSTRUCTION WORKERS

A. The staff of the State of Iowa has a responsibility to protect the public by providing a secure 
environment. All work site rules must be followed to the letter, at all times.

B. Hot Work Permit Processes and Fire Watch, when necessary, will be adhered to for this project.
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C. All State properties are tobacco free. No smoking will be permitted or tolerated on campus 
unless in designated areas.

D. You are permitted access only to the work site and no other area of the institution.
E. No drugs, alcohol, or firearms are allowed on the work site.
F. Do not leave drugs, alcohol, or firearms in your personal vehicle.
G. Company and personal vehicles are to be parked and locked in designated or authorized area 

of the work.
H. Maintain control of all tools, supplies, and debris at all times during work.
I. All delivery vehicles must go directly to the job site. Extra time should be anticipated for all 

deliveries. Provide 24-hour notice to the facility of deliveries. 
J. During an emergency, follow the instructions of the staff.

1.09 BID PACKAGE INSTRUCTIONS:

A. Bid Package #01 � Chiller Replacement: Trade Contractor shall include all of the following, but 
not limited to, as part of the contract:
1. All work on the contract documents and specifications complete; material and labor 

including all freight, unloading and installation for a complete scope.
2. Include temporarily securing exterior door if new door & hardware are not installed the 

same day.  Include removal & re-installation of alarm on exterior door in scope of work.  
3. This bid package is to include painting of walls, hollow metal frames, and hollow metal 

doors as outlined in the construction documents.  

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED 

END OF SECTION
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SECTION 01 2500

SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Substitution Procedures
B. Request for Substitution form

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION

3.01 SUBSTITUTION PROCEDURES

A. Where the Bidding Documents stipulate a specific product be provided by naming one or more 
manufacturer and model, a substitute product will be considered when written request is 
received by the date and time identified in Section 00 1113 NOTICE TO BIDDERS. Substitution 
requests will be considered for all products, even if the specification does not include a 
statement such as �or equal,� �equal to,� �equivalent to,� or �basis of design,� unless noted 
otherwise.

B. References in the Bidding Documents to brand or trade names are intended to illustrate the 
general characteristics of the item and not to limit competition unless noted otherwise.

C. The written request shall be on the �Request for Substitution� form included in the Project 
Manual.  If no such form is included, the request shall be provided on the letterhead of the 
company making the request.  

D. Substitution requests received after the specified date will be viewed in the context of a Change 
Order to the Contract, and consideration will only be given in the event a product becomes 
unavailable or not practical due to no fault of the Contractor, or the substitution is substantially 
to the Owner�s advantage (equal product for less cost or higher quality product at no change in 
Contract Sum). 

E. Document each substitution request with complete data substantiating compliance of the 
proposed substitution with the Bidding Documents.  Each request shall identify the specified 
product for which the substitution is requested, and shall clearly describe the product for which 
approval is requested.  The burden shall be on the requester to demonstrate the proposed 
substitute product�s suitability for use in the Work and its equivalency or superiority in function, 
appearance, quality, and performance with the product named in the Bidding Documents.

F. A description of any changes to the Bidding Documents that the proposed substitution will 
require shall be included with the request.  The requester shall affirm that dimensions shown on 
the Drawings will not be affected by the substitute product, and that it will have no adverse 
effect on other trades, the construction schedule, or specified warranty requirements.  The 
request for use of a substitute product shall be signed by an authorized representative of the 
firm submitting the request, who shall state that the firm will pay for any changes to the building 
design, including Design Professional�s design, detailing, and construction cost caused by the 
requested substitution if the substitution is approved for use in the Work. 

G. All such substitute products approved for use in the Work during the established period of time 
before receipt of Bids will be identified in a subsequent Addendum to the Bidding Documents. 

3.02 REQUEST FOR SUBSTITUTION FORM

A. A Request for Substitution Form is attached following this page.
B. Substitution requests shall be emailed to the Issuing Officer at the email address provided in 

Instructions to Bidders Section 1.04.

END OF SECTION
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SUBSTITUTION REQUEST FORM

Project:

To: 
 

Re:

Substitution Request Number:       

From:      

Date:      

A/E Project Number: 

Specification Title: Description:  

  Section: Page:                    Article/Paragraph:  

Proposed Substitution:      

Manufacturer:       Address:       Phone:      

Trade Name:       Model No.:       

History:   New product   2-5 years old   5-10 yrs old  More than 10 years old

Differences between proposed substitution and specified product:       

     

     

 Point-by-point comparative data prepared by contractor and attached - REQUIRED BY A/E

Reason for not providing specified item:       

     

Similar Installation:

Project:      Architect:      

Address:     Owner:       

     Date Installed:       

Proposed substitution affects other parts of Work:   No   Yes; explain      

     

Supporting Data Attached:   Drawings  Product Data  Samples  Tests  Reports            
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SUBSTITUTION REQUEST FORM
(Continued)

The Undersigned certifies:

• Proposed substitution has been fully investigated and determined to be equal or superior in all respects to specified 
product.

• Same warranty will be furnished for proposed substitution as for specified product.

• Same maintenance service and source of replacement parts, as applicable, is available.

• Proposed substitution will have no adverse effect on other trades and will not affect or delay progress schedule.

• Cost data as stated above is complete.  Claims for additional costs related to accepted substitution which may 
subsequently become apparent are to be waived.

• Proposed substitution does not affect dimensions and functional clearances.

• Payment will be made for changes to building design, including A/E design, detailing, and construction costs caused by 
the substitution.

• Coordination, installation, and changes in the Work as necessary for accepted substitution will be complete in all respects.

Submitted by:     

Signed by:      

Firm:      

Address:      

     

Telephone:      

Attachments:      

     

     

     

A/E's REVIEW AND ACTION

 Substitution approved - Make submittals in accordance with Specification Section 01 3300.
 Substitution approved as noted - Make submittals in accordance with Specification Section 01 3300.
 Substitution rejected - Use specified materials.
 Substitution Request received too late - Use specified materials.

Signed by:      Date:      

Additional Comments:  Contractor  Subcontractor  Supplier  Manufacturer  A/E       
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SECTION 01 2600

CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Change procedures

1.02 CHANGE PROCEDURES

A. The Design Professional will advise of minor changes in the work not involving an adjustment to 
Contract Sum/Price or contract time as authorized.  

B. The Construction Manager may issue a Proposal Request that includes a detailed description of 
a proposed change with supplementary or revised drawings and specifications and a change in 
contract time for executing the change as provided by the Design Professional.  The Trade 
Contractor will prepare and submit an estimate within 7 calendar days.  Estimates shall be 
provided for the project at no cost, regardless of acceptance or rejection of proposal. 

C. The Trade Contractor may propose changes by submitting a Request for Information to the 
Construction Manager, describing the proposed change and its full effect on the work.  Include a 
statement describing the reason for the change, and the effect on the Contract Sum/Price and 
contract time with full documentation and a statement describing the effect on work by separate 
or other contractors.  Document any requested substitutions in accordance with the 
specifications.  Construction Manager will forward the Request for Information on to the Design 
Professional for their official response.

D. Stipulated Sum/Price Change Order: Based on executed Change Order and contractor's fixed 
price quotation.

E. Unit Price Change Order:  The change order will be executed on a fixed unit price basis for pre-
determined unit prices and quantities.  Changes in contract price or contract time will be 
computed as specified for time and material change orders.

F. Time and Material Change Order: The change order will be executed on a not to exceed basis.  
Design professional and Construction Manager will determine the not to exceed estimated cost 
based on contractor�s proposal for hourly rates and material costs.  Maintain detailed records of 
work done on time and material basis.  Time and Material tickets must be submitted daily to the 
Construction Manager for verification.  Provide full information required for evaluation of 
proposed changes, and to substantiate costs for changes in the work.  Submit itemized account 
and supporting data after completion of change.  A final deductive change order will be issued 
to reconcile final cost to the initial change order. 

G. Change Order Forms: CONSENSUSDOC Forms provided by Owner.  
H. Execution of Change Orders:  The Construction Manager will issue change orders for signature 

of parties as provided in the Conditions of the Contract.
I. With respect to pricing change orders, the percentage mark-up for overhead and profit is subject 

to the following limits:
1. Fifteen (15) percent maximum for work directly performed by employees of the 

Constructor, Subcontractor or Sub-subcontractor.
2. Five (5) percent maximum for work performed or passed through by a Subcontractor and 

passed through to the Owner by the Constructor.  
3. Five (5) percent maximum Subcontractor�s mark-up for Work performed by a Sub-

Subcontractor and passed through to the Owner by the Subcontractor and Constructor.
4. The maximum allowable mark-up shall be twenty-five (25) percent passed through to the 

Owner by the Constructor under any circumstances.  Overhead and profit shall be shown 
separately for the Constructor and each Subcontractor of any tier performing the Change 
Order Work.

J. Contractor and subcontractor agree to provide and require all suppliers to provide a detailed 
breakdown of labor, labor burden, materials, installation, rental, and fuel costs.
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K. Please refer to Article 8 of  CONSENSUSDOCS 802- STANDARD FORM OR AGREEMENT 
BETWEEN OWNER AND TRADE CONTRACTOR for additional Change Procedures.

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED

END OF SECTION
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SECTION 01 2900

PAYMENT PROCEDURES

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Schedule of values
B. Application for payment

1.02 SCHEDULE OF VALUES

A. Coordination:  Trade Contactor will coordinate preparation of the Schedule of Values with 
preparation of the Construction Manager's Construction Schedule.
1. Correlate line items in the Schedule of Values with other required administrative forms 

and schedules, including Application for Payment forms with Continuation Sheets, 
Submittals Schedule, and Construction Manager's Construction Schedule.

2. Submit original Schedule of Values in Procore within 14 days after date of Owner-Trade 
Contractor Agreement.  Schedule of Values must be approved by Owner prior to 
submission for first application for payment.

B. Format:  Utilize the Table of Contents of this project manual. Identify each line item with number 
and title of the major specification section.  Each major specification section should be further 
itemized by materials cost, labor cost and subcontractor cost for each building separately for the 
base bid and all accepted alternates.  Identify site mobilization, bonds and insurance and 
include a line item for closeout paperwork for a value of no less than 1% of the total contract 
value or $1,000, whichever is greater. 
1. Identification:  Include the following Project identification on the Schedule of Values:

a. Project name and location.
b. Name and address of Owner, Trade Contractor, Construction Manager and Design 

Team.
c. DAS Project Number.
d. Date of Submittal.

2. Revise the Schedule of Values to list approved Change Orders with each Application for 
Payment.

1.03 APPLICATIONS FOR PAYMENT

A. Each Application for Payment shall be consistent with previous applications for payments as 
certified by the Design Professional and paid for by Owner.
1. Application for Payment at time of Substantial Completion and final Application for 

Payment involve additional requirements.
B. Payment Application Times:  The date for each progress payment is indicated in the Agreement 

between Owner and Contractor.  The period of construction work covered by each Application 
for Payment is the period indicated in the Agreement. Progress payments shall be submitted to 
the Construction Manager. Any request for payment for work completed prior to June 30th of any 
year needs to be submitted by July 15th of the same calendar year.

C. Payment Application Forms:  Use AIA form G702 and G703 as the form for the Application for 
Payment or an equivalent approved by the owner.

D. Include lien waiver forms required by the owner when applicable.
E. Application Preparation:  Complete every entry on form. Construction Manager will return 

incomplete applications without action.
1. Include amounts of Change Orders issued before last day of construction period covered 

by application.
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F. Waivers of Mechanic's Lien:  If requested by Owner with each Application for Payment, submit 
waivers of mechanic's lien from every entity who is lawfully entitled to file a mechanic's lien 
arising out of the Contract and related to the Work covered by the payment when applicable.
1. Owner reserves the right to designate which entities involved in the Work must submit 

waivers.
2. Submit waivers of lien on forms, executed in a manner acceptable to Owner.

G. Initial Application for Payment:  Administrative actions and submittals that must precede 
submittal of first Application for Payment include the following:
1. Schedule of Values
2. Certificates of insurance and insurance policies.
3. Lists of vendors and any subcontractors.

H. Application for Payment at Substantial Completion:  After the Certificate of Substantial 
Completion has been fully executed, submit an Application for Payment showing 100 percent 
completion for the portion of the Work claimed as substantially complete, not including the 
closeout paperwork line item.
1. Include documentation supporting the claim that the Work is substantially complete and a 

statement showing an accounting of changes to the Contract Sum.
2. This application shall reflect Certificates of Partial Substantial Completion issued 

previously for Owner occupancy of designated portions of the Work.
I. Final Payment Application:  Submit final Application for Payment with releases and supporting 

documentation not previously submitted and accepted, including, but not limited, to the 
following:
1. Evidence of completion of Project closeout requirements.
2. Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid.
3. Updated final statement, accounting for final changes to the Contract Sum.
4. AIA Document G706, �Contractor's Affidavit of Payment of Debts and Claims.�
5. AIA Document G706A, �Contractor's Affidavit of Release of Liens.�
6. AIA Document G707, �Consent of Surety to Final Payment.�
7. Letter of Notification to all sub-contractors and suppliers of application for release of 

retainage.
8. Evidence that claims have been settled.

J. Payments will be made to the extent of the value of the work performed in the previous month 
less a retainage amount of 3% of the value of the work performed.  Upon substantial completion 
for the entire work, a sum sufficient to decrease the total retained to 3% of the contract sum, 
plus the full amount of the line item for closeout paperwork, plus such other retainage as the 
engineer shall determine for all incomplete work and unsettled claims will be authorized. The 
closeout paperwork line item may only be billed once the certificate of final completion has been 
fully executed.

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED

END OF SECTION
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SECTION 01 3100

PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Coordination
B. Pre-construction meeting
C. Progress meetings
D. Coordination Meetings
E. Requests for Interpretation (RFIs)

1.02 COORDINATION 

A. Coordinate scheduling, submittals, and work of the various sections of the project manual to 
ensure efficient and orderly sequence of installation of interdependent construction elements.
1. Schedule construction operations in sequence required to obtain the best results where 

installation of one part of the Work depends on installation of other components, before 
or after its own installation.

2. Coordinate installation of different components with other contractors to ensure maximum 
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.
B. Administrative procedures:  The Trade Contractor will coordinate scheduling and timing of 

required administrative procedures with other construction activities to avoid conflicts and 
ensure orderly progress of the Work.  Such administrative activities include, but are not limited 
to, the following:
1. Preparation of Trade Contractor's Construction Schedule.
2. Provide updated information for Construction Manager's Construction Schedule.
3. Preparation of Schedule of Values.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Pre-installation conferences.
7. Project closeout activities

C. Verify utility requirements and characteristics of operating equipment are compatible with 
building utilities.  Coordinate work of various sections having interdependent responsibilities for 
installing, connecting to, and placing in service, such equipment.

D. Coordinate space requirements, supports, and installation of mechanical and electrical work, 
which are indicated diagrammatically on drawings.  Follow routing shown for pipes, ducts, and 
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces 
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

E. In finished areas except as otherwise indicated conceal pipes and wiring within the construction.  
Coordinate locations of piping with finish elements.

F. Coordinate completion and cleanup of work of separate sections in preparation for Substantial 
Completion.

G. After owner occupancy of premises, coordinate access to site for correction of defective work 
and work not in accordance with Contract Documents, to minimize disruption of owner's 
activities.

H. During construction coordinate use of site and facilities through Construction Manager.
I. Comply with Construction Manager and Owner�s procedures for intra-project communications; 

submittals, reports and records, schedules, coordination drawings, and recommendations; and 
resolution of ambiguities and conflicts.

J. Make the following types of submittal to Architect through the Construction Manager via 
Procore:
1. Request for Information/Interpretation.
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2. Request for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer�s instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Correction punch list and final correction punch list for substantial completion
11. Closeout submittals

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION

3.01 PRE-CONSTRUCTION MEETING

A. The Construction Manager and Owner will schedule a meeting after Notice of Award.
B. Required: Design Professional, Owner, Construction Manager, Trade Contractor and any Sub 

Contractors.
C. Agenda:

1. Execution of Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of subcontractors, list of products, schedule of values, and progress 

schedule.
5. Designation of personnel representing the parties in Contract.
6. Procedures and processing of field decisions, submittals, substitutions, applications for 

payments, proposal request, change orders, RFIs and contract closeout procedures
7. Tentative construction schedule.
8. Critical work sequencing and long-lead items.
9. Procedures for testing and inspecting.
10. Preparation of Record Documents.
11. Safety Procedures.
12. Owner�s requirements.
13. Security and housekeeping procedures.
14. Background Checks.
15. Responsibility for temporary facilities and controls.
16. Construction waste management.
17. Logistics (use of premise, parking, work restrictions, maintain egress, etc.)

D. The Construction Manager is to record minutes and distribute copies within two days after 
meeting to participants, with one copy to owner, participants, and those affected by decisions 
made.

3.02 PROGRESS MEETINGS

A. The Construction Manager shall schedule and administer meetings throughout progress of the 
work at bi-weekly intervals. 

B. The Construction Manager is to make arrangements for meetings, prepare agenda with copies 
for participants, and preside at meetings, record minutes and distribute copies within two days 
to those affected by decisions made.

C. Attendees may include:  Project superintendent, major subcontractors and suppliers, Owner, 
Construction Manager, Architect/Engineer, as appropriate to agenda topics for each meeting.  
All participants at the conference call shall be familiar with the Project and authorized to 
conclude matters relating to the Work.   

D. Agenda:
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1. Review minutes of previous meetings.
2. Review the Construction Manager's Construction Schedule.
3. Field observations, problems, and decisions.
4. Identification of problems that impede planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of RFI's.
7. Review of off-site fabrication and delivery schedules.
8. Corrective measures to regain projected schedules.
9. Planned progress during succeeding work period.
10. Coordination of projected progress.
11. Maintenance of quality and work standards.
12. Effect of proposed changes on progress schedule and coordination.
13. Other business relating to work.
14. Access, temporary facilities and controls, housekeeping and progress cleaning.
15. Safety.
16. Status of proposal requests, pending changes, official Change Orders.

E. Minutes:
1. Following the meeting, the meeting minutes will be published in Procore by the 

Construction Manager for all parties.

3.03 COORDINATION MEETINGS

A. Coordination meetings will be held at the discretion of the construction manager.

3.04 REQUESTS FOR INTERPRETATION (RFIs)

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, 
prepare and submit an RFI in Procore.   
1. RFIs shall originate with Trade Contractor.  RFIs submitted by entities other than 

Contractor will be returned with no response.
2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in the Work.

B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the 
following:
1. Specification Section number and title and related paragraphs, as appropriate.
2. Drawing number and detail references, as appropriate.
3. Field dimensions and conditions, as appropriate.
4. Trade Contractor's suggested solution(s).  If Trade Contractor's solution(s) impact the 

Contract Time or the Contract Sum, Trade Contractor shall state impact in the RFI.
5. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, 

Shop Drawings, and other information necessary to fully describe items needing 
interpretation.

C. Design Professional's Action:  Design Professional will review each RFI, determine action 
required, and return it.  Allow seven (7) working days for Design Professional's response for 
each RFI.  RFIs received after 1:00 p.m. will be considered as received the following working 
day.  The following RFIs will be returned without action:
1. Requests for approval of submittals.
2. Requests for approval of substitutions.
3. Requests for coordination information already indicated in the Contract Documents.
4. Requests for adjustments in the Contract Time or the Contract Sum.
5. Requests for interpretation of Design Professional's actions on submittals.
6. Incomplete RFIs or RFIs with numerous errors.
7. Design Professional's action may include a request for additional information, in which 

case Design Professional's time for response will start again.
D. Design Professional's action on RFIs that may result in a change to the Contract Time or the 

Contract Sum/Price.
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1. If Trade Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Construction Manager in writing within ten (10) days of receipt of 
the RFI response.

E. On receipt of Design Professional's response in Procore, review the response and notify Design 
Professional within seven (7) days if Trade Contractor disagrees with response.

END OF SECTION
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SECTION 01 3100.01

WEB BASED CONSTRUCTION MANAGEMENT

PART 1 - GENERAL

1.01 DESCRIPTION

A. The Owner and Contractor shall utilize Procore Technologies, Inc. Procore system for electronic 
submittal of all data and documents (unless specified otherwise by the owner�s representative) 
throughout the duration of the Contract. Procore is a web-based electronic media site that is hosted 
by Procore Technologies, Inc., utilizing their Procore web solution. Procore will be made 
available to all contractors� project personnel, subcontractor personnel, suppliers, consultants and 
the Designer of Record. The joint use of this system is to facilitate; electronic exchange of 
information, automation of key processes, and overall management of the contract. Procore shall 
be the primary means of project information submission and management. When required by the 
Owners representative, paper documents will also be provided. In the event of discrepancy between 
the electronic version and paper documents, the paper documents will govern. Procore is a 
registered trademark of Procore Technologies, Inc. 

1.02 USER ACCESS LIMITATIONS

A. The Owner�s Representative/Construction Manager will control the Contractor's access to Procore 
by allowing access and assigning user profiles to accepted Contractor personnel. User profiles will 
define levels of access into the system, determine assigned function-based authorizations 
(determines what can be seen) and user privileges (determines what they can do). Sub-contractors 
and suppliers will be given access to Procore through the Contractor. Entry of information 
exchanged and transferred between the Contractor and its sub-contractors and suppliers on 
Procore shall be the responsibility of the Contractor.
1. Joint Ownership of Data: Data entered in a collaborative mode (entered with the intent to 

share as determined by permissions and workflows within the Procore system) by the 
Owner�s Representative and the Contractor will be jointly owned.

1.03 AUTOMATED SYSTEM NOTIFICATION AND AUDIT LOG TRACKING

A. Review comments made (or lack thereof) by the Owner on Contractor submitted documentation 
shall not relieve the Contractor from compliance with requirements of the Contract Documents. The 
Contractor is responsible for managing, tracking, and documenting the Work to comply with the 
requirements of the Contract Documents. Owner�s acceptance via automated system notifications 
or audit logs extends only to the face value of the submitted documentation and does not constitute 
validation of the Contractor's submitted information.

1.04 SUBMITTALS

A. See Section 01 3300 SUBMITTAL PROCEDURES:
B. Preconstruction Submittals

1. List of Contractor's key Procore personnel. Include descriptions of key personnel's roles and 
responsibilities for this project. Contractor should also identify their organization�s 
administrator on the list.

1.05 COMPUTER REQUIREMENTS

A. The Contractor shall use computer hardware and software that meets the requirements of the 
Procore system as recommended by Procore Technologies, Inc. to access and utilize 
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Procore. As recommendations are modified by Procore, the Contractor will upgrade their system(s) 
to meet the recommendations or better. Upgrading of the Contractor's computer systems will not be 
justification for a cost or time modification to the Contract. The contractor will ensure that 
connectivity to the Procore system (whether at the home office or job site) is accomplished through 
DSL, cable, T-1 or wireless communications systems. The minimum bandwidth requirement for 
using the system is 128kb/s. It is recommended a faster connection be used when uploading 
pictures and files into the system. Procore supports the current and prior two major versions of 
Chrome, Firefox, Internet Explorer, and Safari.

B. The Contractor shall be responsible for the validity of their information placed in Procore and for the 
abilities of their personnel. Accepted users shall be knowledgeable in the use of computers, 
including Internet Browsers, email programs, cad drawing applications, and Adobe Portable 
Document Format (PDF) document distribution program. The Contractor shall utilize the existing 
forms in Procore to the maximum extent possible. If a form does not exist in Procore the 
Contractor must include a form of their own or provided by the Owner representative as an 
attachment to a submittal. Adobe PDF documents will be created through electronic conversion 
rather than optically scanned whenever possible. The Contractor is responsible for the training of 
their personnel in the use of Procore (outside what is provided by the owner) and the other 
programs indicated above as needed. 

C. User Access Administration: Provide a list of Contractor's key Procore personnel for the Owner's 
Representative acceptance. Contractor is responsible for adding and removing users from the 
system.  The Owners Representative reserves the right to perform a security check on all potential 
users. The Contractor will be allowed to add additional personnel and sub-contractors to Procore.

1.06 CONNECTIVITY PROBLEMS

A. Procore is a web-based environment and therefore subject to the inherent speed and connectivity 
problems of the Internet. The Contractor is responsible for its own connectivity to the Internet. 
Procore response time is dependent on the Contractor's equipment, including processor speed, 
Internet access speed, etc. and current traffic on the Internet. The Owner will not be liable for any 
delays associated from the usage of Procore including, but not limited to: slow response time, down 
time periods, connectivity problems, or loss of information. The contractor will ensure that 
connectivity to the Procore system (whether at the home office or job site) is accomplished through 
DSL, cable, T-1 or wireless communications systems. The minimum bandwidth requirement for 
using the system is 128kb/s. It is recommended a faster connection be used when uploading 
pictures and files into the system. Under no circumstances shall the usage of the Procore be 
grounds for a time extension or cost adjustment to the contract.

1.07 TRAINING

A. The Construction Manager shall provide the necessary training to the Prime Contractor. 

PART 2 - PRODUCTS

2.01 DESCRIPTION 

A. Procore project management application (no equal) Provided by Procore Technologies, Inc. 
www.Procore.com
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PART 3 - EXECUTION

3.01 PROCORE UTILIZATION 

A. Procore shall be utilized in connection with submittal preparation and information management 
required by Sections:
1. PROJECT MANAGEMENT AND COORDINATION
2. CONSTRUCTION PROGRESS DOCUMENTATION
3. SUBMITTAL PROCEDURES 
4. QUALITY REQUIREMENTS
5. Other Division One sections. 
6. Requirements of this section are in addition to requirements of all other sections of the 

specifications.

B. Design Document Submittals
1. All design drawings and specifications shall be submitted as cad .dwg files or PDF 

attachments to the Procore submittal work flow process and form.

C. Shop Drawings
1. Shop drawing and design data documents shall be submitted as cad .dwg files or PDF 

attachments to the Procore submittal work flow process and form.  Examples of shop 
drawings include, but are not limited to:

2. Standard manufacturer installation drawings.
3. Drawings prepared to illustrate portions of the work designed or developed by the Contractor.
4. Steel fabrication, piece, and erection drawings.

D. Product Data
1. Product catalog data and manufacturer�s instructions shall be submitted as
2. PDF attachments to the Procore submittal work flow process and form. Examples of product 

data include, but are not limited to:
3. Manufacturer's printed literature.
4. Preprinted product specification data and installation instructions.

E. Samples
1. Sample submittals shall be physically submitted as specified in Section 01 3300 SUBMITTAL 

PROCEDURES. Contractor shall enter submittal data information into Procore with a copy of 
the submittal form(s) attached to the sample. Examples of samples include, but are not 
limited to:

2. Product finishes and color selection samples.
3. Product finishes and color verification samples.
4. Finish/color boards.
5. Physical samples of materials.

F.  Administrative Submittals
1. All correspondence and pre-construction submittals shall be submitted using Procore. 

Examples of administrative submittals include, but are not limited to:
2. Digging permits and notices for excavation.
3. List of product substitutions
4. List of contact personnel.
5. Notices for roadway interruption, work outside regular hours, and utility cut overs.
6. Requests for Information (RFI).
7. Construction progress Schedules and associated reports and updates.

a. Each schedule submittal specified in CONSTRUCTION PROGRESS 
DOCUMENTATION shall be submitted as a native backed-up file (.PRX or .STX) of 
the scheduling program being used. The schedule will also be posted as a PDF 
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file in the format. 
8. Plans for safety, demolition, environmental protection, and similar activities.
9. Quality Control Plan(s), Testing Plan and Log, Quality Control Reports, Production Reports, 

Quality Control Specialist Reports, Preparatory Phase Checklist, Initial Phase Checklist, Field 
Test reports, Summary reports, Rework Items List, etc.

10. Meeting minutes for quality control meetings, progress meetings, pre-installation meetings, 
etc.

11. Any general correspondence submitted.

G. Compliance Submittals
1. Test reports, certificates, and manufacture field report submittals shall be submitted on 

Procore as PDF attachments. Examples of compliance submittals include, but are not limited 
to:
a. Field test reports.
b. Quality Control certifications.
c. Manufacturer�s documentation and certifications for quality of products and materials 

provided.

H. Record and Closeout Submittals
1. Operation and maintenance data and closeout submittals shall be submitted on Procore as 

PDF documents during the approval and review stage as specified, with actual set of 
documents submitted for final. Examples of record submittals include, but are not limited to:
a. Operation and Maintenance Manuals: Final documents shall be submitted as 

specified.
b. As-built Drawings: Final documents shall be submitted as specified.
c. Extra Materials, Spare Stock, etc.: Submittal forms shall indicate when actual 

materials are submitted.

I. Financial Submittals
1. Schedule of Value, Pay Applications and Change Request Proposals shall be submitted on 

Procore. Supporting material for Pay Applications and Change Requests shall be submitted 
on Procore as PDF attachments. Examples of compliance submittals include, but are not 
limited to:
a. Contractors Schedule of Values
b. Contractors Monthly Progress Payment Requests
c. Contract Change proposals requested by the project owner

END OF SECTION
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SECTION 01 3200

CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Construction Progress Schedule

B. Construction Manager�s Construction Schedule

C. Submittal Schedule

D. Daily Construction Reports

E. Progress Photographs

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION 

3.01 CONSTRUCTION MANAGER�S MASTER CONSTRUCTION SCHEDULE

A. Upon award of package, Contractor agrees to accept and meet or improve upon the schedule 
proposed in section 00 3113 PRELIMINARY SCHEDULE with intermediate handoffs. Each 
package contractor will be required to participate in schedule coordination meetings with the 
Construction Manager.

B. If the bid package contractor does not meet the handoff milestones in the master construction 
schedule, the bid package contractor shall take measures to increase work forces, increase work 
hours, initiate revisions to means and methods of construction, and/or other similar measures as 
required to make up lost time and complete the work in accordance with the construction schedule 
and remain consistent with project progress and overall construction schedule.  Such measures 
shall be at no additional cost to the Owner.  The Construction Manager shall have sole discretion 
on decisions to accelerate work.

C. Updating the master construction schedule � Contractors are required to attend and participate 
in schedule coordination update meetings with the Construction Manager.  This will be an 
opportunity for contractors to further define their scheduled scope of work in conjunction with 
other trades on site.

D. Acceptance of revised master construction schedule � After an updated master construction 
schedule has been issued via Procore, Contractors will have 48 hours to dispute the new 
schedule. All contractors will be held to the last fully accepted master construction schedule.

3.02 CONSTRUCTION PROGRESS SCHEDULE

A. Submit preliminary outline to the Construction Manager no later than 48 hours prior to the pre-
construction meeting for coordination with Owner�s requirements.  

B. Submit revised progress schedule with each application for payment.

C. Schedules will be electronically submitted through Procore.

D. Distribute copies of reviewed schedules to project site file, subcontractors, suppliers, and other 
concerned parties.

E. Instruct recipients to promptly report, in writing, problems anticipated by projections indicated in 
schedules.

F. Submit computer generated horizontal bar chart with separate line for each major portion of work 
or operation, identifying the first day of each week.

G. Show complete sequence of construction activity, identifying work of separate stages and other 
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logically grouped activities.  Indicate early and late start, early and late finish, float dates, and 
duration.

H. Indicate estimated percentage of completion for each item of work at each submission.

I. Participate in joint review and evaluation of schedule with Construction Manager.

J. Revisions to schedules:

1. Indicate progress of each activity to date of submittal and projected completion date of 
each activity.

2. Identify activities modified since previous submittal, major changes in scope, and other 
identifiable changes.

3. Prepare narrative report to define problem areas, anticipate delays, and impact on 
schedule.  Report corrective action taken, or proposed, and its effect including effect of 
changes on schedules of separate contractors. 

3.03 SUBMITTAL SCHEDULE

A. Submit a schedule of submittals, arranged in chronological order by dates required by 
construction schedule.  Include time required for review, re-submittal, ordering, manufacturing, 
fabrications, and delivery when establishing dates.

1. Coordinate submittal schedule with list of subcontractors, the schedule of values, and 
construction schedule.

2. Submit concurrently with first complete submittal of contractor�s construction schedule.

3.04 DAILY CONSTRUCTION REPORTS

A. Daily Construction Reports:  Submitted at weekly intervals.

1. Daily Construction Reports will be submitted to Construction Manager.

B. Prepare a daily construction report recording the following information concerning events at 
project site:

1. Count of personnel at Project site

2. Equipment at Project site

3. Material Deliveries

4. High and low temperatures and general weather conditions, including presence of rain or 
snow

5. Accidents

6. Meetings and significant decisions

7. Unusual events

8. Stoppages, delays, shortages, and losses

9. Meter readings and similar recordings

10. Emergency procedures

11. Orders and requests of authorities having jurisdiction

12. Change orders received and implemented

13. Services connected and disconnected

14. Equipment or system tests and startups

15. Partial completions and occupancies

16. Substantial completions authorized

3.05 PROGRESS PHOTOGRAPHS

A. Progress photographs will be electronically submitted through Procore.

B. Preconstruction Photographs:  Before starting construction, take photographs of project site and 
surrounding properties, including existing items to remain during construction, from different 
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vantage points, as directed by Construction manager.

1. Take additional photographs as required to record existing damage to site, structure, 
equipment, or finishes.

C. Periodic Construction Photographs:  Take photographs at regular intervals.  Select vantage points 
to show status of construction and progress since last photographs were taken.

D. Field Completion Construction Photographs:  Take photographs after date of Substantial 
Completion for submission as project record documents.  Construction manager will inform of 
desired vantage points.

END OF SECTION
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SECTION 01 3300

SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Submittals for Review

B. Submittals for Information

C. Submittal Procedures

D. Samples

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION 

3.01 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:

1. Product Data

2. Shop Drawings

3. Samples for Selection

4. Samples for Verification

B. Submit to Construction Manager to forward to Architect for review for the limited purpose of 
checking for conformance with information given and the design concept expressed in the 
contract documents.

C. Samples will be reviewed only for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES 
article below and for record document purposes.

3.02 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:

1. Design data.

2. Certificates.

3. Test reports.

4. Inspection reports.

5. Manufacturer�s instructions.

6. Manufacturer�s field reports.

7. Other types indicated.

B. Submit for Construction Manager, Architect, and Owner�s knowledge.  No action will be taken.

3.03 SUBMITTAL PROCEDURES

A. Submittals will be electronically submitted through Procore. Contractor will be invited to join web 
based program after issue of Notice of Intent to award.

B. Shop Drawing Procedures:

1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting the 
Contract Documents and coordinating related Work.

2. Do not reproduce the Contract Documents to create shop drawings.
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3. Generic, non-project specific information submitted as shop drawings do not meet the 
requirements for shop drawings.

C. Transmit each submittal with a copy of approved submittal form.

D. Sequentially number the submittal form.  Revise submittals with original number and a sequential 
numeric suffix.  

E. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, and 
specification section number, as appropriate on each copy.

F. Apply Contractor�s stamp, signed or initialed certifying that review, approval, verification of 
Products required, field dimensions, adjacent construction work, and coordination of information 
is in accordance with the requirements of the work and Contract Documents.

G. Schedule submittals to expedite the project and coordinate submission of related items.

H. For each submittal review, allow 15 days excluding delivery time to and from the contractor.  

I. Identify variations from the Contract Documents and product or system limitations that may be 
detrimental to successful performance of the completed work.

J. When revised for resubmission, identify all changes made since previous submission.

K. Distribute reviewed submittals as appropriate.  Instruct parties to promptly report any inability to 
comply with requirements.

L. Submittals not requested will not be recognized or processed.

3.04 SAMPLES

A. Submit to Construction Manager to forward to Architect/Engineer for review for limited purpose 
for checking conformance with information given and design concept expressed in the Contract 
Documents.

B. Samples for selection as specified in product sections:

1. Submit to Construction Manager to forward to Architect/Engineer for aesthetic, color, or 
finish selections.

2. Submit samples of finishes from full range of manufacturer�s standard colors, textures, and 
patterns to Construction Manager to forward to Architect/Engineer for selection.

C. Submit samples to illustrate functional and aesthetic characteristics of products, with integral parts 
and attachment devices.  Coordinate sample submittals for interfacing work.

D. Include identification on each sample, with full project information.

E. Submit number of samples specified in individual specification sections.

F. Photograph of submitted samples, along with transmittal sheet, shall be uploaded as a submittal 
in Procore.

END OF SECTION
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SECTION 01 4000

QUALITY REQUIREMENTS

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. References
B. Quality assurance and control of installation
C. Tolerances
D. Defect Assessment
E. Inspection and testing laboratory services
F. Manufacturer's field services and reports

1.02 REFERENCES

A. Conform to reference standard in effect at date of contract.
B. When required by contract documents, obtain copies of standards.
C. Should specified reference standards conflict with contract documents request clarification from 

engineer before proceeding.
D. The contractual relationship of the parties to the contract shall not be altered from the contract 

documents by mention or inference otherwise in any reference document.

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION

3.01 QUALITY ASSURANCE/CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and 
workmanship to produce work of specified quality.

B. Comply fully with manufacturer's instructions, including each step in sequence.
C. Should manufacturer's instructions conflict with contract documents, request clarification from 

the engineer prior to proceeding.
D. Comply with specified standards as a minimum quality for the work except when more stringent 

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

E. Perform work by persons qualified to produce workmanship of specified quality
F. Verify that field measurements are as indicated on shop drawings or as instructed by the 

manufacturer.
G. Secure products in place with positive anchorage devices designed and sized to withstand 

stress, vibration, physical distortion, or disfiguration.

3.02 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable work.  
Do not permit tolerances to accumulate.

B. Comply with manufacturers� tolerances.  Should manufacturers� tolerances conflict with contract 
documents, request clarification from Architect before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.

3.03 DEFECT ASSESSMENT

A. Replace work or portions of work not conforming to specified requirements.
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B. If, in the option of the Owner, it is not practical to remove and replace the work, Architect will 
direct an appropriate remedy or recommend adjusted payment.

3.04 INSPECTION AND TESTING 

A. Owner shall include and pay for all required special inspections and testing required by IBC 
Section 1705, if applicable. This does not include inspections and testing required by other 
specification sections in this Project Manual. Copies of all testing and inspection reports shall be 
submitted to the Construction Manager and Design Professional by the testing and inspection 
agency.

B. Testing Agency Duties:
1. Provide qualified personnel at site.  Cooperate with Architect, Construction Manager, and 

contractor in performance of services.
2. Perform specified sampling and testing of products in accordance with specified 

standards.
3. Ascertain compliance of materials and mixes with requirements of contract documents.
4. Immediately notify the Construction Manager and contractor of observed irregularities or 

non-conformance of work or products.  
5. Perform additional testing and inspections required by the Owner

C. Limits on Testing Agency/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirement of contract documents.
2. Agency may not approve or accept any portion of the work.
3. Agency may not assume any duties of the contractor.
4. Agency has no authority to stop the work.

D. Contractor responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be 

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

manufacturer�s facilities.
3. Provide incidental labor and facilities:

a. To provide access to work to be tested/inspected.
b. To obtain and handle samples at the site or at source of products to be 

tested/inspected.
c. To facilitate test/inspections.
d. To provide storage and curing of test samples.

4. Notify Construction Manager and laboratory 24 hours prior to expected time for 
operations requiring testing/inspection.

E. Re-testing required because of non-conformance to specified requirements shall be performed 
by the same testing agency on instruction by Architect/Construction Manager.

F. Re-testing required because of non-conformance to specified requirements shall be paid for by 
the Contractor.

3.05 MANUFACTURER'S FIELD SERVICES AND REPORTS

A. When specified in individual specification sections, require material or product suppliers or 
manufacturers to provide qualified staff personnel to observe site conditions, conditions of 
surfaces and installation, quality of workmanship, start up of equipment, test, adjust and 
balance of equipment as applicable and to initiate instructions when necessary.

B. Individuals are to report observations and site decisions or instructions given to applicators or 
installers that are supplemental or contrary to the manufacturers' written instructions.

C. Submit report in duplicate within 30 days of observation to Construction Manager for review.

END OF SECTION
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SECTION 01 5000

TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Temporary Utilities
B. Temporary Sanitary Facilities
C. Telephone Service
D. Removal of Utilities, Facilities, and Controls
E. Temporary Facilities
F. Equipment
G. Vehicular Access and Parking
H. Traffic Regulation
I. Barriers
J. Waste Removal

1.02 TEMPORARY UTILITIES

A. Owner will provide the following:
1. Electrical Power, consisting of connection to existing facilities.
2. Water Supply, consisting of connection to existing facilities.

B. The Contractor shall pay for installation, maintenance, and removal of temporary utilities.  
Temporary utilities shall not disrupt the Facility�s need for continuous service.

1.03 TEMPORARY SANITARY FACILITIES

A. Use of facility restrooms is acceptable.  Coordinate with Owner & Construction Manager on 
what restrooms will be available for construction personnel.  

B. Maintain daily in clean and sanitary condition.

1.04 TELEPHONE SERVICE

A. Provide, maintain, and pay for telephone service to field or use a cellular telephone.

1.05 REMOVAL OF UTILITIES, FACILITIES AND CONTROLS

A. Restore existing facilities used during construction to original condition.  Restore permanent 
facilities used during construction to specified condition.

PART 2 - PRODUCTS

2.01 TEMPORARY FACILITIES

A. Field Offices:  Coordinate with Construction Manager and Owner if applicable.

2.02 EQUIPMENT

A. Fire Extinguishers:  Portable, UL rated, with class and extinguishing agent as required by 
locations and classes of fire exposures.

PART 3 - EXECUTION

3.01 VEHICULAR ACCESS AND PARKING
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A. Use designated existing on-site roads for construction traffic.
B. Parking is as directed by Owner.
C. When site space is not adequate, provide additional off-site parking.
D. Use of designated existing on-site streets and driveways used for construction traffic is 

permitted.  Track vehicles not allowed on paved areas.
E. Use of designated areas of existing parking facilities used by construction personnel as 

permitted.
F. Do not allow heavy vehicles or construction equipment in parking areas.
G. Provide and maintain access to fire hydrants, free of obstructions.
H. Provide means of removing mud from vehicle wheels before entering streets.

3.02 TRAFFIC REGULATION

A. Flag Persons:  Provide trained and equipped flag persons to regulate traffic when construction 
operations or traffic encroach on public traffic lanes.

B. Flares and lights:  Use flares and lights during hours of low visibility to delineate traffic lanes and 
to guide traffic.

C. Haul Routes:
1. Consult with authority having jurisdiction, establish public thoroughfares to be used for 

haul routes and site access.
D. Removal:

1. Remove equipment and devices when no longer required.
2. Repair damage caused by demolition.

3.03 BARRIERS

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

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

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.

3.04 WASTE REMOVAL

A. Except for items or materials to be salvaged, recycled or otherwise reused, remove waste 
materials from project site and legally dispose of them in a landfill or incinerator acceptable to 
authorities having jurisdiction.
1. Except as otherwise specified, do not allow waste materials that are to be disposed of 

accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas.
B. Burning:  Do not burn waste materials.
C. Waste Disposal Facilities: Provide waste collection containers in sizes adequate to handle 

waste from construction operations.  Comply with requirements of authorities having jurisdiction. 

END OF SECTION 
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SECTION 01 6000

PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. General product requirements
B. Product options
C. Maintenance materials
D. Transportation and handling 
E. Storage and protections

PART 2 - PRODUCTS

2.01 GENERAL PRODUCT REQUIREMENTS

A. Provide new products unless specifically required or permitted by the contract documents.
B. Do not use products having any of the following characteristics:

1. Made using or containing CFC�s or HCFC�s
2. Made of wood from newly cut old growth timber.

C. Where all other criteria are met, contractor shall give preference to products that:
1. If used on interior, have lower emissions
2. If wet-applied, have lower VOC content
3. Are extracted, harvested, and/or manufactured closer to the location of the project
4. Have longer documented life span under normal used
5. Result in less construction waste
6. Are made of vegetable materials that are rapidly renewable

2.02 PRODUCT OPTIONS

1. Products specified by reference standards or by description only:  Use of any product 
meeting those standards or description.

2. Products specified by naming one or more manufacturers, with or without a provision for 
substitutions:  Use a product of one of the manufacturers named and meeting 
specifications or submit a request for substitution for any manufacturer not named by the 
date specified in this project manual. Substitution requests shall be emailed to the Issuing 
Officer at the email address provided in Instructions to Bidders Section 1.04.

2.03 MAINTENANCE MATERIALS

1. Furnish extra materials, spare parts, tools, and software of types and in quantities 
specified in individual specification sections.

2. Deliver to project site; obtain receipt prior to final payment.

PART 3 - EXECUTION

3.01 TRANSPORTATION AND HANDLING

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid 
loss of factory calibration.

B. If special precautions are required, attach instructions prominently and legibly on outside of 
packaging.

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site 
storage time and potential damage to stored materials.
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D. Transport and handle products in accordance with manufacturer�s instructions.
E. Transport materials in covered trucks to prevent contamination of product and littering of 

surrounding areas.
F. Promptly inspect shipments to ensure that products comply with requirements, quantities are 

correct, and products are undamaged.
G. Provide equipment and personnel to handle products by methods to prevent soiling, 

disfigurement, or damage, and to minimize handling.
H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.02 STORAGE AND PROTECTIONS 

A. Designate receiving/storage areas for incoming products so that they are delivered according to 
installation schedule and placed convenient to work area in order to minimize waste due to 
excessive materials handling and misapplication.

B. Store and protect products in accordance with manufacturers� instructions.
C. Store with seals and labels intact and legible.
D. Store sensitive products in weather tight, climate controlled, enclosures in an environment 

favorable to the product.
E. For exterior storage of fabricated products, place on slopped supports above ground.
F. Protect products from damage or deterioration due to construction operations, weather, 

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other 
contaminants.

G. Comply with manufacturers� warranty conditions, if any.
H. Cover product subject to deterioration with impervious sheet covering.  Provide ventilation to 

prevent condensation and degradation of products.
I. Prevent contact with material that may cause corrosion, discoloration, or staining.
J. Provide equipment and personnel to store products by methods to prevent soiling, 

disfigurement, or damage.
K. Arrange storage of products to permit access for inspection.  Periodically inspect to verify 

products are undamaged and are maintained in acceptable condition.

END OF SECTION
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SECTION 01 7300

EXECUTION

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures
B. Alteration project procedures
C. Cutting and patching
D. Cleaning and protection
E. Adjusting

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION

3.01 EXAMINATION, PREPARATION, AND GENERAL INSTALLATION PROCEDURES

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

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

C. Examine and verify specific conditions described in individual specification sections.
D. Take field measurements before confirming product orders or beginning fabrication, to minimize 

waste due to over-ordering or misproduction.
E. Verify that utility services are available, of the correct characteristics, and in the correct 

locations.
F. Prior to cutting:  Examine existing conditions prior to commencing work; include elements 

subject to damage or movement during cutting and patching.  After uncovering existing work, 
assess conditions affecting performance of work.  Beginning of cutting or patching means 
acceptance of existing conditions.

G. Clean substrate surfaces prior to applying next material or substance.
H. Seal cracks or openings of substrate prior to applying next material or substance.
I. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to 

applying any new material or substance in contact or bond.
J. Install products as specified in individual sections, in accordance with manufacturer�s 

instructions and recommendations, and so as to avoid waste due to necessity for replacement.
K. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
L. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and 

horizontal lines, unless otherwise indicated.
M. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
N. Make neat transitions between different surfaces, maintaining texture and appearance.

3.02 ALTERATION PROJECT PROCEDURES

A. Materials:  As specified in product sections match existing products and work for patching and 
extending work.

B. Employ skilled and experienced installer to perform alteration work.
C. Close openings in exterior surfaces to protect existing work from weather and extremes of 

temperature and humidity.
D. Remove unsuitable material not marked for salvage, including rotted wood, corroded metals, 

and deteriorated masonry and concrete.  Replace materials as specified for finished work.
E. Remove, cut and patch work in a manner to minimize damage and to provide a means of 

restoring products and finished to original condition.
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F. Remove debris and abandoned items from area and from concealed spaces.
G. Refinish visible existing surfaces to remain in renovated rooms and spaces to specified 

condition for each material with a neat transition to adjacent finishes. 
H. Where new work abuts or aligns with existing, perform a smooth and even transition.  Patched 

work to match existing adjacent work in texture and appearance.
I. When finished surfaces are cut so that a smooth transition with new work is not possible, 

terminate existing surface along a straight line of division and make recommendation to the 
Construction Manager.  Prior to cutting get the Owner's approval.

J. Where change of plane of ¼ inch or more occurs, submit recommendation for providing smooth 
transition to the Construction Manager for review.

3.03 CUTTING AND PATCHING

A. Employ skilled and experienced installer to perform cutting and patching.
B. Submit written request in advance of cutting or altering elements which affect:

1. Structural integrity of element.
2. Integrity of weather-exposed or moisture-resistant elements.
3. Efficiency, maintenance, or safety of element.
4. Visual qualities of sight exposed elements.
5. Work of owner or separate contractor.

C. Execute cutting, fitting, and patching to complete work, and to:
1. Fit the several parts together, to integrate with other work.
2. Uncover work to install or correct ill-timed work.
3. Remove and replace defective and non-conforming work.
4. Remove samples of installed work for testing.
5. Provide openings in elements of work for penetrations of mechanical and electrical work.

D. Execute work by methods to avoid damage to other work and which will provide proper surfaces 
to receive patching and finishing.

E. Cut rigid materials using masonry saw or core drill.
F. Cut masonry and concrete materials using masonry saw or core drill.
G. Restore work with new products in accordance with requirements of Contract Documents.
H. Fit work tight to pipes, sleeves, ducts, conduit and other penetrations through surfaces.
I. Maintain integrity of wall, ceiling or floor construction; completely seal voids.
J. Refinish surfaces to match adjacent finishes.  Refinish to nearest intersection for continuous 

surfaces.  Refinish entire unit for continuous surfaces for an assembly. 
K. Identify hazardous substances or conditions exposed during the work to the engineer for 

decision or remedy.

3.04 CLEANING AND PROTECTION

A. Progress cleaning
1. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and 

orderly condition.
2. Collect and remove waste materials, debris, and trash/rubbish from site periodically and 

dispose off-site; do not burn or bury.
B. Protection of installed work

1. Protect installed work from damage by construction operations.
2. Provide special protection where specified in individual specification sections.
3. Provide temporary and removable protection for installed products.  Control activity in 

immediate work area to prevent damage.
4. Remove protective coverings when no longer needed; reuse or recycle plastic coverings 

if possible.
5. Prohibit traffic from landscaped areas.
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3.05 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.

END OF SECTION
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SECTION 01 7700

CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Inspections
B. Substantial Completion
C. Project Record Documents
D. Warranties
E. Operations and Maintenance Manuals
F. Operations and Maintenance Data for Materials and Finishes
G. Operations and Maintenance Data for Equipment and Systems
H. Training
I. Final Completion
J. Maintenance

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION

3.01 INSPECTIONS

A. Ensure all state inspections have been completed by the authority having jurisdiction.
B. Upload documentation of all test/inspections to Procore.
C. Submit a written request for inspection of Substantial Completion.  On receipt of request, The 

Design Professional will either proceed with inspection or notify contractor of unfulfilled 
requirements.  The Design Professional will prepare the Certificate of Substantial Completion 
after inspection or will notify contractor of items, either on contractor's list or additional items 
identified by architect that must be completed or corrected before certificate will be issued.
1. Re-inspection:  Request re inspection when the work identified in previous inspections as 

incomplete is completed or corrected.
2. Results of completed inspection will form the basis of requirements for Final Completion.

3.02 SUBSTANTIAL COMPLETION

A. A substantial completion checklist is attached for reference following this specification section.
B. Make submittals that are required by governing or other authorities.

1. Provide copies to the Construction Manager through upload to Procore.
C. Before requesting inspection for determining date of Substantial Completion, complete the 

following.  List items below that are incomplete in request.
1. Submit written certification that contract documents have been reviewed, work has be 

inspected, and that work is completed in accordance with contract documents and ready 
for review

2. Prepare a list of items to be completed and corrected (punch list), the value of items on 
the list, and reasons why the work has not been completed.

3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 
certifications, and similar documents.

4. Make final changeover of permanent locks and deliver key to the owner.  Advise owner's 
personnel of changeover in security provisions.

5. Complete startup testing of systems.
6. Submit test/adjust, balance records.
7. Terminate and remove temporary facilities from project site, along with mockups, 

construction tools, and similar elements.
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8. Advise owner of changeover in heat and other utilities.
9. Submit changeover information related to owner's occupancy, use, operation, and 

maintenance.
10. Complete final cleaning requirements, including touch up painting.
11. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects.

3.03 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the work:
1. Drawings
2. Specifications
3. Addenda
4. Change orders and other modifications to the contract
5. Reviewed shop drawings, product data, and samples

B. Ensure entries are complete and accurate, enabling future reference by Owner.
C. Store record documents separate from documents used for construction.
D. Record information concurrent with construction progress, not less than weekly.
E. Specifications:  Legibly mark and record at each product section description of actual products 

installed, including the following:
1. Manufacturer�s name and product model and number.
2. Product substitutions or alterations utilized.
3. Changes made by Addenda and modifications.

F. Record Drawings:  
1. Measured depths of foundations in relation to finish first floor datum.
2. Measured horizontal and vertical locations of underground utilities and appurtenances, 

referenced to permanent surface improvements.
3. Measured locations of internal utilities and appurtenances concealed in construction, 

referenced to visible and accessible features of the work. 
4. Field changes of dimension and detail.
5. Details not on original contract drawings.

G. Record Drawings shall be uploaded to Procore in pdf format.

3.04 WARRANTIES

A. Submit written warranties for designated portions of the work where commencement of 
warranties other than date of Substantial Completion is indicated.

B. Submit properly executed warranties in Procore prior to Final Completion.
C. Verify that documents are in proper form, contain full information, and are notarized.
D. Organize warranty documents into an orderly sequence based on the table of contents of the 

Project Manual.
E. Include warranties in operation and maintenance manuals.
F. Items of work delayed beyond date of Substantial Completion, provide updated submittal after 

acceptance by Owner, listing date of acceptance as start of warranty period

3.05 OPERATIONS AND MAINTENANCE MANUALS

A. Format:  Submit operations and maintenance manuals in the following format:
1. Portable Document Format (PDF) electronic file.  Assemble each manual into a 

composite electronically indexed file.  Submit on digital media acceptable to Owner and 
upload to Procore.
a. Name each indexed document file in composite electronic index with applicable 

item name.  Include a complete electronically linked operation and maintenance 
directory.
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2. Assemble with data arranged in the same sequence as, and identified by the 
specification sections.  Where systems involve more than one specification section, 
provide separate index for each system.

3. Include project directory listing title and address of project, names, addresses, and 
telephone numbers of Architect, Consultants, Contractor and subcontractors, with names 
of responsible parties.

4. Include Table of Contents listing every item separated by index and specification section.
B. Source Data:  For each product or system, list names, addresses, and telephone numbers of 

subcontractors and suppliers, including local source of supplies and replacement parts.
C. Product Data:  Mark each sheet to clearly identify specific products and component parts, and 

data applicable to installation.  Delete inapplicable information.
D. Drawings:  Supplement product data to illustrate relations of component parts of equipment and 

systems, to show control and flow diagrams.  Do not use project record documents as 
maintenance drawings.

E. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions 
for each procedure, incorporating manufacturer�s instructions.

3.06 OPERATIONS AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. For each product, applied material, and finish:
1. Product data, with catalog number, size, composition, and color and texture designations.
2. Information for re-ordering custom manufactured products.

B. Instructions for Care and Maintenance:  Manufacturer�s recommendations for cleaning agents 
and methods, precautions against detrimental cleaning agents and methods, and recommended 
schedule for cleaning and maintenance.

C. Moisture protection and weather-exposed products:  Include product data listing applicable 
reference standards, chemical composition, and details of installation.  Provide 
recommendations for inspections, maintenance, and repair.

D. Additional information as specified in individual product specification sections.
E. Where additional instructions are required, beyond the manufacturer�s standard printed 

instructions, have instructions prepared by personnel experienced in the operation and 
maintenance of the specified products.

3.07  OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For each item of equipment and each system:
1. Description of unit or system, and component parts
2. Identify function, normal operating characteristics, and limiting conditions
3. Include performance curves, with engineering data and tests
4. Complete nomenclature and model number of replacement parts.

B. Where additional instructions are required, beyond the manufacturer�s standard printed 
instructions, have instructions prepared by personnel experienced in the operation and 
maintenance of the specified products.

C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and 
communications; typed.

D. Include color coded wiring diagrams as installed.
E. Operating procedures:  Include start-up, break-in, and routine normal operating instructions and 

sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.  
Include summer, winter, and any special operating instructions.

F. Maintenance requirements: Include routine procedure and guide for preventative maintenance 
and troubleshooting; disassembly, repair, and reassembly instructions; and alignment, 
adjusting, balancing, and checking instructions.

G. Provide servicing and lubrication schedule and list of lubricants required.
H. Include manufacturer�s printed operation and maintenance instructions.
I. Include sequence of operation by controls manufacturer.
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J. Provide original manufacturer�s parts list, illustrations, assembly drawings, and diagrams 
required for maintenance.

K. Provide control diagrams by controls manufacturer as installed.
L. Provide contractor�s coordination drawings, with color coded piping diagrams as installed.
M. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and 

control diagrams.
N. Provide list of original manufacturer�s spare parts, current prices, and recommended quantities 

to be maintained in storage.
O. Include test and balancing reports.
P. Additional requirements:  As specified in individual specification sections.

3.08 TRAINING

A. Demonstrate operations of systems, subsystems, and equipment.
B. Train in operation and maintenance of systems, subsystems, and equipment
C. Coordinate instruction schedule with Owner�s operations.  Adjust schedule as required to 

minimize disrupting Owner�s operations and to ensure availability of Owner�s personnel.
D. Submit written agenda to Construction Manager for approval prior to scheduling training.
E. Engage qualified instructors to instruct Owner�s personnel to adjust, operate, and maintain 

systems, subsystems, and equipment not part of a system.

3.09 FINAL COMPLETION

A. A final completion checklist is attached for reference following this specification section.
B. Before requesting final inspection for determining date of Final Completion, complete the 

following:
1. Complete punch list items.
2. Prepare and submit project record documents, operation and maintenance manuals, 

damage or settlement surveys, and similar final record information.
3. Deliver tools, spare parts, extra materials, and similar items to location designated by 

owner.  Label with manufacturer's name and model number where applicable.
4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems.
5. All trailers, construction signs, unused, broken or demolition materials have been 

removed from the site and the premises returned to the original condition in the opinion of 
the Owner and Design Professional.

6. Submit a final Application for Payment (retainage).
C. Upon receipt of final payment complete final completion certificate in Procore.

END OF SECTION 
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Substantial Completion Project Checklist                                   Date: _______________ 

DAS Project Number: _____________________

Project Title: ____________________________

Location: _______________________________

Contractor: _____________________________

In order to process the 99% payment (100% pay app less closeout and retainage) on a Capital 

Project, the Department of Administrative Services needs the following information.  Please 

complete this form and obtain the necessary documents.  

Have all state inspections been completed and documentation uploaded to Procore?  

(Including but not limited to the following inspections)   

Boiler Inspection ❑ Yes   ❑ No   ❑ N/A

Water Heater Inspection ❑ Yes   ❑ No   ❑ N/A

Energy Code Inspection   ❑ Yes   ❑ No   ❑ N/A

Building Code Inspection     ❑ Yes   ❑ No   ❑ N/A       

Electrical Inspection   ❑ Yes   ❑ No   ❑ N/A

Elevator Inspection   ❑ Yes   ❑ No   ❑ N/A

Other:  _________________  ❑ Yes   ❑ No   ❑ N/A

❑ Occupancy Permit if applicable

❑ Test and Balance has been performed

❑ Certificate of Substantial Completion in Procore (Consensus Docs 814) 

 

Are there any disputes with the above mentioned vendor which need resolution?

 ❑ Yes (provide description below)   ❑ No 
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______________________________________________________________________________

______________________________________________________________________________

Can payment (less closeout and retainage) be released?   ❑ Yes   ❑ No

Final Completion Project Checklist                                               Date: _______________ 

DAS Project Number: _____________________

Project Title: ____________________________

Location: _______________________________

Contractor: _____________________________

In order to process the 100% payment and Retainage payment on a Capital Project, the 

Department of Administrative Services needs the following information.  Please complete this 

form and obtain the necessary documents.  

Have all Warranties been received?  ❑ Yes   ❑ No  

Have the Operations and Maintenance Manuals been received?  ❑ Yes   ❑ No

Who is in possession of the O & M Manuals? ________________________________________

Has all training been completed?  ❑ Yes   ❑ No

Have all as-built drawings been scanned and uploaded into Procore?  ❑ Yes   ❑ No

Have electronic drawing/specification files been transferred to DAS?  ❑ Yes   ❑ No

Have all Test & Balance reports been received?  ❑ Yes   ❑ No 

Have all punchlist items been corrected?  ❑ Yes   ❑ No

❑ 573 Notification (To be obtained from the general contractor): Copy of general contractor�s 

notification of application for retainage to all subcontractors and suppliers. General contractor 

must follow IAC 26 section 23.13.2.

❑ AIA Form G706 � Contractor�s Affidavit of Payment of Debts and Claims
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❑ AIA Form G706A � Contractor�s Affidavit of Release of Liens

❑ AIA Form G707 � Consent of Surety Company to Final Payment 

❑ Certificate of Final Completion in Procore (Consensus Docs 815)

Are there any disputes with the above mentioned vendor which need resolution?

 ❑ Yes (provide description below)   ❑ No

______________________________________________________________________________

______________________________________________________________________________

Can 100% payment and retainage payment be released?   ❑ Yes   ❑ No
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SECTION 23 0513
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1  GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section includes general requirements for single-phase and polyphase, general-purpose,

horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up
to 600 V and installed at equipment manufacturer's factory or shipped separately by equipment
manufacturer for field installation.

1.03 COORDINATION
A. Coordinate features of motors, installed units, and accessory devices to be compatible with the

following:
1. Motor controllers.
2. Torque, speed, and horsepower requirements of the load.
3. Ratings and characteristics of supply circuit and required control sequence.
4. Ambient and environmental conditions of installation location.

PART 2  PRODUCTS
2.01 GENERAL MOTOR REQUIREMENTS

A. Comply with NEMA MG 1 unless otherwise indicated.
2.02 MOTOR CHARACTERISTICS

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feetabove
sea level.

B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.

2.03 POLYPHASE MOTORS
A. Description:  NEMA MG 1, Design B, medium induction motor.
B. Efficiency:  Energy efficient, as defined in NEMA MG 1.
C. Service Factor:  1.15.
D. Multispeed Motors:  Variable torque.

1. For motors with 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.

E. Rotor:  Random-wound, squirrel cage.
F. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
G. Temperature Rise:  Match insulation rating.
H. Insulation:  Class F.
I. Code Letter Designation:

1. Motors 15 HP and Larger:  NEMA starting Code F or Code G.
2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic.

J. Enclosure Material:  Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smaller than 324T.

2.04 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
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A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection
requirements for controller with required motor leads.  Provide terminals in motor terminal box,
suited to control method.

B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.
1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and

tested to resist transient spikes, high frequencies, and short time rise pulses produced by
pulse-width modulated inverters.

2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation.
3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation.
4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected

motors.
5. Shaft grounding rings shall be provided for all motors controlled by VFDs.

2.05 SINGLE-PHASE MOTORS
A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and

requirements of specific motor application:
1. Permanent-split capacitor.
2. Split phase.
3. Capacitor start, inductor run.
4. Capacitor start, capacitor run.

B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type.
C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and

thrust loading.
D. Motors 1/20 HP and Smaller:  Shaded-pole type.
E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor

when winding temperature exceeds a safe value calibrated to temperature rating of motor
insulation.  Thermal-protection device shall automatically reset when motor temperature returns
to normal range.

2.06 P3 EXECUTION (NOT APPLICABLE)
END OF SECTION
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SECTION 23 0519
METERS AND GAGES FOR HVAC PIPING

PART 1  GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Liquid-in-glass thermometers.
2. Thermowells.
3. Dial-type pressure gages.
4. Gage attachments.
5. Test plugs.

1.03 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data:  For meters and gages to include in operation and

maintenance manuals.
PART 2  PRODUCTS
2.01 LIQUID-IN-GLASS THERMOMETERS

A. Metal-Case, Compact-Style, Liquid-in-Glass Thermometers:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:
a. Trerice, H. O. Co.

2. Standard:  ASME B40.200.
3. Case:  Cast aluminum; 6-inch nominal size.
4. Case Form:  Back angle unless otherwise indicated.
5. Tube:  Glass with magnifying lens and blue or red organic liquid.
6. Tube Background:  Nonreflective aluminum with permanently etched scale markings

graduated in deg F.
7. Window:  Glass or plastic.
8. Stem:  Aluminum or brass and of length to suit installation.

a. Design for Air-Duct Installation:  With ventilated shroud.
b. Design for Thermowell Installation:  Bare stem.

9. Connector:  3/4 inch, with ASME B1.1 screw threads.
10. Accuracy:  Plus or minus 1 percent of scale range or one scale division, to a maximum of

1.5 percent of scale range.
2.02 THERMOWELLS

A. Thermowells:
1. Standard:  ASME B40.200.
2. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
3. Material for Use with Copper Tubing:  CNR.
4. Material for Use with Steel Piping:  CRES.
5. Type:  Stepped shank unless straight or tapered shank is indicated.
6. External Threads:  NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
7. Internal Threads:  1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.
8. Bore:  Diameter required to match thermometer bulb or stem.
9. Insertion Length:  Length required to match thermometer bulb or stem.
10. Lagging Extension:  Include on thermowells for insulated piping and tubing.
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11. Bushings:  For converting size of thermowell's internal screw thread to size of
thermometer connection.

B. Heat-Transfer Medium:  Mixture of graphite and glycerin.
2.03 PRESSURE GAGES

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:
a. AMETEK, Inc.; U.S. Gauge.
b. Ashcroft Inc.
c. Ernst Flow Industries.
d. Flo Fab Inc.
e. Marsh Bellofram.
f. Miljoco Corporation.
g. Noshok.
h. Palmer Wahl Instrumentation Group.
i. REOTEMP Instrument Corporation.
j. Tel-Tru Manufacturing Company.
k. Trerice, H. O. Co.
l. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
m. Weiss Instruments, Inc.
n. WIKA Instrument Corporation - USA.
o. Winters Instruments - U.S.

2. Standard:  ASME B40.100.
3. Case:  Sealed type(s); cast aluminum or drawn steel; 4-1/2-inch nominal diameter.
4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated.
5. Pressure Connection:  Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and

bottom-outlet type unless back-outlet type is indicated.
6. Movement:  Mechanical, with link to pressure element and connection to pointer.
7. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in psi.
8. Pointer:  Dark-colored metal.
9. Window:  Glass or plastic.
10. Ring:  Stainless steel.
11. Accuracy:  Grade A, plus or minus 1 percent of middle half of scale range.

2.04 GAGE ATTACHMENTS
A. Snubbers:  ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and

piston-type surge-dampening device.  Include extension for use on insulated piping.
B. Valves:  Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.

2.05 TEST PLUGS
A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the following:
1. Flow Design, Inc.
2. Miljoco Corporation.
3. National Meter, Inc.
4. Peterson Equipment Co., Inc.
5. Sisco Manufacturing Company, Inc.
6. Trerice, H. O. Co.
7. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
8. Weiss Instruments, Inc.

B. Description:  Test-station fitting made for insertion into piping tee fitting.
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C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  Include
extended stem on units to be installed in insulated piping.

D. Thread Size:  NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.
E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg FInsert ratings.
F. Core Inserts:  Chlorosulfonated polyethylene synthetic self-sealing rubber.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install thermowells with socket extending one-third of pipe diameter and in vertical position in
piping tees.

B. Install thermowells of sizes required to match thermometer connectors.  Include bushings if
required to match sizes.

C. Install thermowells with extension on insulated piping.
D. Fill thermowells with heat-transfer medium.
E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect

cases with tubing and support tubing to prevent kinks.  Use minimum tubing length.
G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the

most readable position.
H. Install valve and snubber in piping for each pressure gage for fluids (except steam).
I. Install test plugs in piping tees.
J. Assemble and install connections, tubing, and accessories between flow-measuring elements

and flowmeters according to manufacturer's written instructions.
K. Install permanent indicators on walls or brackets in accessible and readable positions.
L. Install connection fittings in accessible locations for attachment to portable indicators.
M. Install thermometers in the following locations:

1. Two inlets and two outlets of each chiller.
N. Install pressure gages in the following locations:

1. Inlet and outlet of each chiller chilled-water and condenser-water connection.
3.02 CONNECTIONS

A. Install meters and gages adjacent to machines and equipment to allow service and
maintenance of meters, gages, machines, and equipment.

3.03 ADJUSTING
A. After installation, calibrate meters according to manufacturer's written instructions.
B. Adjust faces of meters and gages to proper angle for best visibility.

3.04 THERMOMETER SCALE-RANGE SCHEDULE
A. Scale Range for Chilled Water Piping:  0 to 100 deg F.

3.05 PRESSURE-GAGE SCALE-RANGE SCHEDULE
A. Scale Range for all piping :  0 to 160 psi.

END OF SECTION 23 05 19
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SECTION 23 0529
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Metal pipe hangers and supports.
2. Metal framing systems.
3. Fiberglass strut systems.
4. Thermal-hanger shield inserts.
5. Fastener systems.
6. Equipment supports.

1.03 DEFINITIONS
A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

PART 2  PRODUCTS
2.01 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:
1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to

support bearing surface of piping.
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

B. Stainless-Steel Pipe Hangers and Supports:
1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to

support bearing surface of piping.
3. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel.

2.02 THERMAL-HANGER SHIELD INSERTS
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the

following:
1. Carpenter & Paterson, Inc.
2. Clement Support Services.
3. ERICO International Corporation.
4. National Pipe Hanger Corporation.
5. PHS Industries, Inc.
6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
7. Piping Technology & Products, Inc.
8. Rilco Manufacturing Co., Inc.
9. Value Engineered Products, Inc.

B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength
and vapor barrier.

C. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium
silicate with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig
minimum compressive strength.
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D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.
E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.
F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient

air temperature.
2.03 FASTENER SYSTEMS

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

2.04 EQUIPMENT SUPPORTS
A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-

steel shapes.
2.05 MISCELLANEOUS MATERIALS

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.
1. Properties:  Nonstaining, noncorrosive, and nongaseous.
2. Design Mix:  5000-psi, 28-day compressive strength.

PART 3  EXECUTION
3.01 HANGER AND SUPPORT INSTALLATION

A. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
B. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured.  Use
operators that are licensed by powder-actuated tool manufacturer.  Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured.  Install fasteners according to manufacturer's written instructions.

C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

D. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
E. 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.

F. Install lateral bracing with pipe hangers and supports to prevent swaying.
G. Install building attachments within concrete slabs or attach to structural steel.  Install additional

attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and
larger and at changes in direction of piping.  Install concrete inserts before concrete is placed;
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

H. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

3.02 EQUIPMENT SUPPORTS
A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support

equipment above floor.



PROJECT 9482.00 HANGERS AND SUPPORTS FOR HVAC
PIPING AND EQUIPMENT 23 0529 - 3

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.03 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.

3.04 HANGER AND SUPPORT SCHEDULE
A. Specific hanger and support requirements are in Sections specifying piping systems and

equipment.
B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in

piping system Sections.
C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will

not have field-applied finish.
D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in

direct contact with copper tubing.
E. Use carbon-steel pipe hangers and supports and attachments for general service applications.
F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment

applications.
G. Use copper-plated pipe hangers and stainless-steel attachments for copper piping and tubing.
H. Use padded hangers for piping that is subject to scratching.
I. Use thermal-hanger shield inserts for insulated piping and tubing.
J. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified

in piping system Sections, install the following types:
1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or

insulated, stationary pipes NPS 1/2 to NPS 30.
2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F, pipes NPS 4

to NPS 24, requiring up to 4 inches of insulation.
3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes

NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to NPS

24 if little or no insulation is required.
5. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4, to allow off-

center closure for hanger installation before pipe erection.
6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of

noninsulated, stationary pipes NPS 3/4 to NPS 8.
7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated,

stationary pipes NPS 1/2 to NPS 8.
8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated, stationary

pipes NPS 1/2 to NPS 8.
9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated,

stationary pipes NPS 1/2 to NPS 8.
10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension of

noninsulated, stationary pipes NPS 3/8 to NPS 8.
11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of

noninsulated, stationary pipes NPS 3/8 to NPS 3.
12. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30.
13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or

contraction.
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14. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36, with
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with
U-bolt to retain pipe.

16. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion
support and cast-iron floor flange.

17. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes NPS 2-1/2 to NPS
24, from single rod if horizontal movement caused by expansion and contraction might
occur.

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 if longitudinal
movement caused by expansion and contraction might occur but vertical adjustment is not
necessary.

20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes NPS 2 to NPS 24 if small
horizontal movement caused by expansion and contraction might occur and vertical
adjustment is not necessary.

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes NPS 2 to NPS
30 if vertical and lateral adjustment during installation might be required in addition to
expansion and contraction.

K. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.
3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of

building attachments.
5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations.

L. Building Attachments:  Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend

pipe hangers from concrete ceiling.
2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist

construction, to attach to top flange of structural shape.
3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams,

channels, or angles.
4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are

considerable and rod sizes are large.
6. C-Clamps (MSS Type 23):  For structural shapes.
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to

flange edge.
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams.
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-

beams for heavy loads.
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-

beams for heavy loads, with link extensions.
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to

structural steel.
12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by

using clip and rod.  Use one of the following for indicated loads:
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a. Light (MSS Type 31):  750 lb.
b. Medium (MSS Type 32):  1500 lb.
c. Heavy (MSS Type 33):  3000 lb.

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear

horizontal movement where headroom is limited.
M. Comply with MFMA-103 for metal framing system selections and applications that are not

specified in piping system Sections.
N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building

attachments where required in concrete construction.
END OF SECTION 230529
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SECTION 23 0553
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Equipment labels.
2. Pipe labels.

1.03 SUBMITTALS
A. Product Data:  For each type of product indicated.

1.04 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 locations of access panels and doors.
C. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2  PRODUCTS
2.01 EQUIPMENT LABELS

A. Plastic Labels for Equipment:
1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8

inch thick, and having predrilled holes for attachment hardware.
2. Letter Color:  White.
3. Background Color:  Black.
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.
5. Minimum Label Size:  Length and width vary for required label content, but not less than

2-1/2 by 3/4 inch.
6. Minimum Letter Size:  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.

7. Fasteners:  Stainless-steel rivets or self-tapping screws.
B. Label Content:  Include equipment's Drawing designation or unique equipment number,

Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.

2.02 PIPE LABELS
A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering

indicating service, and showing flow direction.
B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of

pipe and to attach to pipe without fasteners or adhesive.
C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
D. Pipe Label Contents:  Include identification of piping service using same designations or

abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both

directions, or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size:  At least 1-1/2 inches high.

E. All working/color combinations shall meet ANSI A13.1 Standards.
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PART 3  EXECUTION
3.01 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

3.02 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

3.03 PIPE LABEL INSTALLATION
A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;

machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and
exterior exposed locations as follows:
1. Near each valve and control device.
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.

 Where flow pattern is not obvious, mark each pipe at branch.
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4. At access doors, manholes, and similar access points that permit view of concealed

piping.
5. Near major equipment items and other points of origination and termination.
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in

areas of congested piping and equipment.
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.

END OF SECTION 230553
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SECTION 23 0593
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Balancing Air Systems:
a. Constant-volume air systems.

2. Testing, Adjusting, and Balancing Equipment:
a. Motors.
b. Chillers.

1.03 DEFINITIONS
A. AABC: Associated Air Balance Council.
B. NEBB: National Environmental Balancing Bureau.
C. TAB: Testing, adjusting, and balancing.
D. TABB: Testing, Adjusting, and Balancing Bureau.
E. TAB Specialist: An entity engaged to perform TAB Work.

1.04 INFORMATIONAL SUBMITTALS
A. Certified TAB reports.
B. Sample report forms.
C. Instrument calibration reports, to include the following:

1. Instrument type and make.
2. Serial number.
3. Application.
4. Dates of use.
5. Dates of calibration.

1.05 PROJECT CONDITIONS
A. 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.

1.06 COORDINATION
A. Notice: Provide seven days' advance notice for each test. Include scheduled test dates and

times.
B. Perform TAB after leakage and pressure tests on air and water distribution systems have been

satisfactorily completed.
1.07 P2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION
2.01 TAB SPECIALISTS

A. Subject to compliance with requirements, engage one of the following:
1. Systems Management Company, Des Moines, Iowa
2. Johnson Service of Des Moines, IA
3. Precision Test & Balance
4. Integrity Test & Balance
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5. Engineer Pre-approved equal.
B. PERSONNEL

1. All personnel involved in the execution of the balancing and testing work shall be regular
employees of the Testing and Balancing Agency, experienced and trained in the total
balancing of mechanical systems.

2.02 EXAMINATION
A. Examine the Contract Documents to become familiar with Project requirements and to discover

conditions in systems' designs that may preclude proper TAB of systems and equipment.
B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer

wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are accessible.

C. Examine the approved submittals for HVAC systems and equipment.
D. Examine equipment performance data including fan and pump curves.

1. Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all or
part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."
Compare results with the design data and installed conditions.

E. Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

F. Examine test reports specified in individual system and equipment Sections.
G. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned

and tight, and equipment with functioning controls is ready for operation.
H. Examine strainers. Verify that startup screens are replaced by permanent screens with

indicated perforations.
I. Examine operating safety interlocks and controls on HVAC equipment.
J. 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.

2.03 PREPARATION
A. Prepare a TAB plan that includes strategies and step-by-step procedures.
B. Complete system-readiness checks and prepare 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.
5. Windows and doors can be closed so indicated conditions for system operations can be

met.
2.04 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 Total System Balance" SMACNA's "HVAC
Systems - Testing, Adjusting, and Balancing" and in this Section.

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary for TAB procedures.
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1. Install and join new insulation that matches removed materials. Restore insulation,
coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," Section
230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping Insulation."

C. Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other
suitable, permanent identification material to show final settings.

D. Take and report testing and balancing measurements in inch-pound (IP) units.
2.05 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

B. Prepare schematic diagrams of systems' "as-built" duct layouts.
C. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
E. Verify that motor starters are equipped with properly sized thermal protection.
F. Check dampers for proper position to achieve desired airflow path.
G. Check for airflow blockages.
H. Check for proper sealing of air-handling-unit components.

2.06 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by

fan manufacturer.
1. Measure total airflow.
2. Measure fan static pressures as follows to determine actual static pressure:

a. Measure outlet static pressure as far downstream from the fan as practical and
upstream from restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet or through the flexible connection.
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as

possible, upstream from the flexible connection, and downstream from duct
restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that
houses the fan.

3. Measure static pressure across each component that makes up an air-handling unit,
rooftop unit, and other air-handling and -treating equipment.
a. Report the cleanliness status of filters and the time static pressures are measured.

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-
recovery equipment, and air washers, under final balanced conditions.

5. Review Record Documents to determine variations in design static pressures versus
actual static pressures. Calculate actual system-effect factors. Recommend adjustments
to accommodate actual conditions.

6. Obtain approval from Owner for adjustment of fan speed higher or lower than indicated
speed. Comply with requirements in HVAC Sections for air-handling units for adjustment
of fans, belts, and pulley sizes to achieve indicated air-handling-unit performance.

7. Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload will occur. Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required
brake horsepower.

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows within specified tolerances.
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1. Measure airflow of submain and branch ducts.
2. Measure static pressure at a point downstream from the balancing damper, and adjust

volume dampers until the proper static pressure is achieved.
3. Remeasure each submain and branch duct after all have been adjusted. Continue to

adjust submain and branch ducts to indicated airflows within specified tolerances.
C. Measure air outlets and inlets without making adjustments.
D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of

indicated values. Make adjustments using branch volume dampers rather than extractors and
the dampers at air terminals.
1. Adjust each outlet in same room or space to within specified tolerances of indicated

quantities without generating noise levels above the limitations prescribed by the Contract
Documents.

2.07 PROCEDURES FOR MOTORS
A. Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

1. Manufacturer's name, model number, and serial number.
2. Motor horsepower rating.
3. Motor rpm.
4. Efficiency rating.
5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter thermal-protection-element rating.

B. Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying
from minimum to maximum. Test the manual bypass of the controller to prove proper operation.
Record observations including name of controller manufacturer, model number, serial number,
and nameplate data.

2.08 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. For water-cooled chillers, condenser-water entering and leaving temperatures, pressure

drop, and water flow.
3. Evaporator and condenser refrigerant temperatures and pressures, using instruments

furnished by chiller manufacturer.
4. Power factor if factory-installed instrumentation is furnished for measuring kilowatts.
5. Kilowatt input if factory-installed instrumentation is furnished for measuring kilowatts.
6. Capacity: Calculate in tons of cooling.

2.09 TOLERANCES
A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent.
2. Heating / Chilled -Water Flow Rate: Plus or minus 10 percent.

B. Maintaining pressure relationships as designed shall have priority over the tolerances specified
above.

2.10 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
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HVAC systems and general construction to allow access for performance measuring and
balancing devices.

B. Status Reports: Prepare biweekly progress reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and problems
found in systems being tested and balanced. Prepare a separate report for each system and
each building floor for systems serving multiple floors.

2.11 FINAL REPORT
A. General: Prepare a certified written report; tabulate and divide the report into separate sections

for tested systems and balanced systems.
1. Include a certification sheet at the front of the report's binder, signed and sealed by the

certified testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.

B. Final Report Contents: In addition to certified field-report data, include the following:
1. Fan curves.
2. Manufacturers' test data.
3. Field test reports prepared by system and equipment installers.
4. Other information relative to equipment performance; do not include Shop Drawings and

product data.
C. General Report Data: In addition to form titles and entries, include the following data:

1. Title page.
2. Name and address of the TAB contractor.
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 supervisor 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 vary from indicated values.
14. Test conditions for fans and pump performance forms including the following:

a. Settings for outdoor-, return-, and exhaust-air dampers.
b. Conditions of filters.
c. Cooling coil, wet- and dry-bulb conditions.
d. Face and bypass damper settings at coils.
e. Fan drive settings including settings and percentage of maximum pitch diameter.
f. Settings for supply-air, static-pressure controller.
g. Other system operating conditions that affect performance.

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:
1. Quantities of outdoor, supply, return, and exhaust airflows.
2. Water and steam flow rates.
3. Duct, outlet, and inlet sizes.
4. Pipe and valve sizes and locations.
5. Balancing stations.
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6. Position of balancing devices.
E. Fan Test Reports: For supply, return, and exhaust fans, include the following:

1. Fan Data:
a. System identification.
b. Location.
c. Make and type.
d. Model number and size.
e. Manufacturer's serial number.
f. Arrangement and class.
g. Sheave make, size in inches, and bore.
h. Center-to-center dimensions of sheave, and amount of adjustments in inches.

2. Motor Data:
a. Motor make, and frame type and size.
b. Horsepower and rpm.
c. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e. Sheave make, size in inches, and bore.
f. Center-to-center dimensions of sheave, and amount of adjustments in inches.
g. Number, make, and size of belts.

3. Test Data (Indicated and Actual Values):
a. Total airflow rate in cfm.
b. Total system static pressure in inches wg.
c. Fan rpm.
d. Discharge static pressure in inches wg.
e. Suction static pressure in inches wg.

F. Instrument Calibration Reports:
1. Report Data:

a. Instrument type and make.
b. Serial number.
c. Application.
d. Dates of use.
e. Dates of calibration.

2.12 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.

B. Prepare test and inspection reports.
END OF SECTION 230593
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SECTION 23 0719
HVAC PIPING INSULATION

PART 1  GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section includes insulating the following HVAC piping systems:

1. Chilled-water and brine piping, indoors and outdoors
1.03 DELIVERY, STORAGE, AND HANDLING

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

1.04 COORDINATION
A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section

230529 "Hangers and Supports for HVAC Piping and Equipment."
B. Coordinate clearance requirements with piping Installer for piping insulation application. Before

preparing piping Shop Drawings, establish and maintain clearance requirements for installation
of insulation and field-applied jackets and finishes and for space required for maintenance.

C. Coordinate installation and testing of heat tracing.
1.05 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area
of construction.

PART 2  PRODUCTS
2.01 INSULATION MATERIALS

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule," and "Outdoor, Aboveground Piping Insulation Schedule" articles for where
insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
C. Products that come in contact with stainless steel shall have a leachable chloride content of

less than 50 ppm when tested according to ASTM C 871.
D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable

according to ASTM C 795.
E. Mineral-Fiber, Preformed Pipe Insulation: Type I, 850 deg F Materials: Mineral or glass fibers

bonded with a thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with factory-
applied ASJ. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.

2.02 ADHESIVES
A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding

insulation to itself and to surfaces to be insulated unless otherwise indicated.
B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
C. ASJ Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap

seams and joints.
D. PVC Jacket Adhesive: Compatible with PVC jacket.
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2.03 MASTICS
A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with

MIL-PRF-19565C, Type II.
B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.

1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film
thickness.

2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
4. Color: White.

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F.
3. Solids Content: 60 percent by volume and 66 percent by weight.
4. Color: White.

2.04 SEALANTS
A. ASJ Flashing Sealants and PVC Jacket Flashing Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4. Color: White.

2.05 FACTORY-APPLIED JACKETS
A. Insulation system schedules indicate factory-applied jackets on various applications. When

factory-applied jackets are indicated, comply with the following:
1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying

with ASTM C 1136, Type I.
2.06 FIELD-APPLIED JACKETS

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class

16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.
1. Adhesive: As recommended by jacket material manufacturer.
2. Color:  White.
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and
supply covers for lavatories.

2.07 TAPES
A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,

complying with ASTM C 1136.
1. Width: 3 inches.
2. Thickness: 11.5 mils.
3. Adhesion: 90 ounces force/inch in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 lbf/inch in width.
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.
1. Width: 2 inches.
2. Thickness: 6 mils.
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3. Adhesion: 64 ounces force/inch in width.
4. Elongation: 500 percent.
5. Tensile Strength: 18 lbf/inch in width.
6. Width: 2 inches.
7. Thickness: 3.7 mils.
8. Adhesion: 100 ounces force/inch in width.
9. Elongation: 5 percent.
10. Tensile Strength: 34 lbf/inch in width.

2.08 SECUREMENTS
A. Bands:

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 inch thick, 1/2 inch
wide with wing seal.

2. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick,
1/2 inch wide with wing seal.

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
C. Wire:  0.062-inch soft-annealed, stainless steel.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.
1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.
3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION
A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will

adversely affect insulation application.
3.03 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of pipe system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
E. Install multiple layers of insulation with longitudinal and end seams staggered.
F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
G. Keep insulation materials dry during application and finishing.
H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with

adhesive recommended by insulation material manufacturer.
I. Install insulation with least number of joints practical.
J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,

supports, anchors, and other projections with vapor-barrier mastic.
1. Install insulation continuously through hangers and around anchor attachments.
2. 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.
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3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation material
manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.
2. Cover circumferential joints with 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 bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps
with outward clinching staples along edge at 2 inches o.c.
a. For below-ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at
ends adjacent to pipe flanges and fittings.

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

N. Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

O. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 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.

3.04 PENETRATIONS
A. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously

through wall penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation inside wall surface

and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches.

4. Seal jacket to wall flashing with flashing sealant.
B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):

Install insulation continuously through walls and partitions.
3.05 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.
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2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same
material and density as adjacent pipe insulation. Each piece shall be butted tightly against
adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces
with insulating cement finished to a smooth, hard, and uniform contour that is uniform with
adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. For valves, insulate up to and including the bonnets, valve stuffing-
box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. Fill joints, seams, and irregular surfaces with insulating cement.
Insulate strainers so strainer basket flange or plug can be easily removed and replaced
without damaging the insulation and jacket. Provide a removable reusable insulation
cover. For below-ambient services, provide a design that maintains vapor barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "union." Match
size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:
1. Make removable flange and union insulation from sectional pipe insulation of same

thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges, except divide
the two-part section on the vertical center line of valve body.

4. When covers are made from block insulation, make two halves, each consisting of mitered
blocks wired to stainless-steel fabric. Secure this wire frame, with its attached insulation,
to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe insulation on
each side of valve. Fill space between flange or union cover and pipe insulation with
insulating cement. Finish cover assembly with insulating cement applied in two coats.
After first coat is dry, apply and trowel second coat to a smooth finish.
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5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces
with a metal jacket.

3.06 INSTALLATION OF MINERAL-FIBER INSULATION
A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with
outward-clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with mineral-fiber blanket insulation.
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least

1 inch, and seal joints with flashing sealant.
C. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.

2. When preformed insulation elbows and fittings are not available, install mitered sections of
pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:
1. Install preformed sections of same material as straight segments of pipe insulation when

available.
2. When preformed sections are not available, install mitered sections of pipe insulation to

valve body.
3. Arrange insulation to permit access to packing and to allow valve operation without

disturbing insulation.
4. Install insulation to flanges as specified for flange insulation application.

3.07 FIELD-APPLIED JACKET INSTALLATION
A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end

joints; for horizontal applications. Seal with manufacturer's recommended adhesive.
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the

finish bead along seam and joint edge.
3.08 FINISHES

A. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection
of the completed Work.

3.09 PIPING INSULATION SCHEDULE, GENERAL
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for

each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

3.10 INDOOR PIPING INSULATION SCHEDULE - REFER TO HVAC PIPING SCHEDULE ON
DRAWINGS

3.11 INDOOR, FIELD-APPLIED JACKET SCHEDULE
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A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.
C. Piping, Exposed, within 8’-0” of finished floor:

1. PVC: 20 mils thick.
END OF SECTION 230719
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SECTION 23 2113
HYDRONIC PIPING

PART 1 GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section includes pipe and fitting materials and joining methods for the following:

1. Chilled - water piping.
2. Condenser - water piping.

PART 2 PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Hydronic piping components and installation shall be capable of withstanding the following
minimum working pressure and temperature unless otherwise indicated:
1. Chilled-Water Piping: 150 psig at 73 deg F.
2. Condenser - Water Piping: 150psig at 95 deg F

2.02 COPPER TUBE AND FITTINGS
A. Drawn-Temper Copper Tubing: ASTM B 88, Type L.
B. Annealed-Temper Copper Tubing: ASTM B 88, Type K.
C. DWV Copper Tubing: ASTM B 306, Type DWV.
D. Wrought-Copper Unions: ASME B16.22.

2.03 STEEL PIPE AND FITTINGS
A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and

wall thickness as indicated in "Piping Applications" Article.
B. Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in "Piping

Applications" Article.
C. Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in "Piping

Applications" Article.
D. Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in "Piping

Applications" Article.
E. Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised

ground face, and bolt holes spot faced as indicated in "Piping Applications" Article.
F. Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.
G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts,

nuts, and gaskets of the following material group, end connections, and facings:
1. Material Group: 1.1.
2. End Connections: Butt welding.
3. Facings: Raised face.

H. Grooved Mechanical-Joint Fittings and Couplings:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
a. Anvil International, Inc.
b. Central Sprinkler Company.
c. Star Pipe Products.
d. Victaulic Company.
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2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade 32510
malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A
106/A 106M, Grade B 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. Couplings: Ductile- or malleable-iron housing and EPDM or nitrile gasket of central cavity
pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure
grooved pipe and fittings.

I. Steel Pipe Nipples: ASTM A 733, made of same materials and wall thicknesses as pipe in
which they are installed.

2.04 JOINING MATERIALS
A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system

contents.
1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless

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

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to

ASTM B 813.
D. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for joining

copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.
E. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for

wall thickness and chemical analysis of steel pipe being welded.
F. Gasket Material: Thickness, material, and type suitable for fluid to be handled and working

temperatures and pressures.
2.05 DIELECTRIC FITTINGS

A. General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

B. Dielectric Unions:
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:
a. A.Y. McDonald Mfg. Co.
b. Capitol Manufacturing Company.
c. Central Plastics Company.
d. Hart Industries International, Inc.
e. Jomar International, Ltd.
f. Matco-Norca.
g. Watts Regulator Co.
h. Zurn Industries, LLC; AquaSpec Commercial Faucet Products.

2. Description:
a. Standard: ASSE 1079.
b. Pressure Rating: 150 psig.
c. End Connections: Solder-joint copper alloy and threaded ferrous.

C. Dielectric Flanges:
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:
a. Capitol Manufacturing Company.
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b. Central Plastics Company.
c. Matco-Norca.
d. Watts Regulator Co.
e. Zurn Industries, LLC; AquaSpec Commercial Faucet Products.

2. Description:
a. Standard: ASSE 1079.
b. Factory-fabricated, bolted, companion-flange assembly.
c. Pressure Rating: 150 psig.
d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous.
D. Dielectric-Flange Insulating Kits:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:
a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.

2. Description:
a. Nonconducting materials for field assembly of companion flanges.
b. Pressure Rating: 150 psig.
c. Gasket: Neoprene or phenolic.
d. Bolt Sleeves: Phenolic or polyethylene.
e. Washers: Phenolic with steel backing washers.

E. Dielectric Nipples:
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:
a. Elster Perfection.
b. Grinnell Mechanical Products.
c. Matco-Norca.
d. Precision Plumbing Products, Inc.
e. Victaulic Company.

2. Description:
a. Standard: IAPMO PS 66.
b. Electroplated steel nipple, complying with ASTM F 1545.
c. Pressure Rating: 300 psig at 225 deg F.
d. End Connections: Male threaded or grooved.
e. Lining: Inert and noncorrosive, propylene.

PART 3 EXECUTION
3.01 PIPING APPLICATIONS - REFER TO HVAC PIPING SCHEDULE ON DRAWINGS
3.02 PIPING INSTALLATIONS

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Install piping as indicated unless deviations to layout are approved on Coordination
Drawings.

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

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

D. Install piping to permit valve servicing.
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E. Install piping at indicated slopes.
F. Install hydronic piping level and plumb.
G. Install piping free of sags and bends.
H. Install fittings for changes in direction and branch connections.
I. Install piping to allow application of insulation.
J. Select system components with pressure rating equal to or greater than system operating

pressure.
K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing

of valves.
L. Install drains, consisting of a tee fitting, 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.
M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
O. Install branch connections to mains using tee fittings in main pipe, with the branch connected to

the bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe.
P. Install valves according to Section 230523 "General-Duty Valves for HVAC Piping."
Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of

equipment, and elsewhere as indicated.
R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere

as indicated.
S. Install shutoff valve immediately upstream of each dielectric fitting.
T. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment"

for identifying piping.
U. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements

for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
V. Install escutcheons for piping penetrations of walls, ceilings, and floors.
W. Expansion loops shall not be required for direct buried underground PP-R piping.

3.03 DIELECTRIC FITTING INSTALLATION
A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples.
C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.

3.04 HANGERS AND SUPPORTS
A. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and

Equipment" for hanger, support, and anchor devices. Comply with the following requirements
for maximum spacing of supports.

B. Install the following pipe attachments:
1. Adjustable steel clevis hangers for individual horizontal piping less than 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 drawn-temper copper piping with the following maximum spacing and

minimum rod sizes:
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1. NPS 3/4: Maximum span, 5 feet; minimum rod size, 1/4 inch.
2. NPS 1: Maximum span, 6 feet; minimum rod size, 1/4 inch.
3. NPS 1-1/4Maximum span, 7 feet; minimum rod size, 3/8 inch.
4. NPS 1-1/2: Maximum span, 8 feet; minimum rod size, 3/8 inch.
5. NPS 2: Maximum span, 8 feet; minimum rod size, 3/8 inch.
6. NPS 2-1/2: Maximum span, 9 feet; minimum rod size, 3/8 inch.
7. NPS 3 and Larger: Maximum span, 10 feet; minimum rod size, 3/8 inch.

D. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors.
3.05 PIPE JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before

assembly.
C. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube

end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32.

D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8/A5.8M.

E. 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.
F. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes

and welding operators according to "Quality Assurance" Article.
G. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service

application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
H. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll

grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe
wall thickness. Use grooved-end fittings and rigid, grooved-end-pipe couplings.

I. Mechanically Formed, Copper-Tube-Outlet Joints: Use manufacturer-recommended tool and
procedure, and brazed joints.

3.06 TERMINAL EQUIPMENT CONNECTIONS
A. Sizes for supply and return piping connections shall be the same as or larger than equipment

connections.
B. Install control valves in accessible locations close to connected equipment.
C. Install bypass piping with globe valve around control valve. If parallel control valves are

installed, only one bypass is required.
D. Install ports for pressure gages and thermometers at coil inlet and outlet connections.

3.07 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.
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4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be
capable of sealing against test pressure without damage to valve. Install blinds in flanged
joints to isolate equipment.

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to
protect against damage by expanding liquid or other source of overpressure during test.

B. Perform the following tests on hydronic piping:
1. Use ambient temperature water as a testing medium unless there is risk of damage due to

freezing. Another liquid that is safe for workers and compatible with piping may be used.
2. While filling system, use vents installed at high points of system to release air. Use drains

installed at low points for complete draining of test liquid.
3. Isolate expansion tanks and determine that hydronic system is full of water.
4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the

system's working pressure. Test pressure shall not exceed maximum pressure for any
vessel, pump, valve, or other component in system under test. Verify that stress due to
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum yield
strength or 1.7 times the "SE" value in Appendix A in ASME B31.9, "Building Services
Piping."

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping,
joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing
components, and repeat hydrostatic test until there are no leaks.

6. Prepare written report of testing.
C. Perform the following before operating the system:

1. Open manual valves fully.
2. Inspect air vents at high points of system and determine if all are installed and operating

freely (automatic type), or bleed air completely (manual type).
3. Set temperature controls so all coils are calling for full flow.
4. Verify lubrication of motors and bearings.

END OF SECTION 232113



PROJECT 9482.00 HYDRONIC PIPING SPECIALTIES 23 2116 - 1

SECTION 23 2116
HYDRONIC PIPING SPECIALTIES

PART 1  GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section includes special-duty valves and specialties for the following:

1. Air-vent piping.
2. Safety-valve-inlet and -outlet piping.

1.03 ACTION 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. Air-control devices.
3. Hydronic specialties.

1.04 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data:  For air-control devices, hydronic specialties, and special-

duty valves to include in emergency, operation, and maintenance manuals.
PART 2  PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Hydronic piping components and installation shall be capable of withstanding the following
minimum working pressure and temperature unless otherwise indicated:
1. Air-Vent Piping:  200 deg F (93 deg C).
2. Safety-Valve-Inlet and -Outlet Piping:  Equal to the pressure of the piping system to which

it is attached.
2.02 VALVES

A. Gate, Globe, Check, Ball, and Butterfly Valves:  Comply with requirements specified in Section
230523 "General-Duty Valves for HVAC Piping."Section 15112 "General-Duty Valves for HVAC
Piping."

B. Bronze, Calibrated-Orifice, Balancing Valves:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the

following:
a. Armstrong Pumps, Inc.
b. Bell & Gossett Domestic Pump.
c. Flow Design Inc.
d. Gerand Engineering Co.
e. Griswold Controls.
f. Nexus Valve, Inc.
g. Taco.
h. Tour & Andersson; available through Victaulic Company.

1) Body:  Bronze, ball or plug type with calibrated orifice or venturi.
2) Ball:  Brass or stainless steel.
3) Plug:  Resin.
4) Seat:  PTFE.
5) End Connections:  Threaded or socket.
6) Pressure Gage Connections:  Integral seals for portable differential pressure

meter.
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7) Handle Style:  Lever, with memory stop to retain set position.
8) CWP Rating:  Minimum 125 psig (860 kPa).
9) Maximum Operating Temperature:  250 deg F (121 deg C).

C. Diaphragm-Operated Safety Valves:  ASME labeled.
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the

following:
a. AMTROL, Inc.
b. Armstrong Pumps, Inc.
c. Bell & Gossett Domestic Pump.
d. Conbraco Industries, Inc.
e. Spence Engineering Company, Inc.
f. Watts Regulator Co.

1) Body:  Bronze or brass.
2) Disc:  Glass and carbon-filled PTFE.
3) Seat:  Brass.
4) Stem Seals:  EPDM O-rings.
5) Diaphragm:  EPT.
6) Wetted, Internal Work Parts:  Brass and rubber.
7) Inlet Strainer: Brass, removable without system shutdown.
8) Valve Seat and Stem:  Noncorrosive.
9) Valve Size, Capacity, and Operating Pressure:  Comply with ASME Boiler and

Pressure Vessel Code:  Section IV, and selected to suit system in which
installed, with operating pressure and capacity factory set and field adjustable.

D. Automatic Flow-Control Valves:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the

following:
a. Flow Design Inc.
b. Griswold Controls.
c. Feld-Hazer - Hayes
d. PRO Hydronic Specialties

2. Body:  Brass or ferrous metal.
3. Piston and Spring Assembly:  Stainless steel, tamper proof, self cleaning, and removable.
4. Combination Assemblies:  Include bonze or brass-alloy ball valve.
5. Identification Tag:  Marked with zone identification, valve number, and flow rate.
6. Size:  Same as pipe in which installed.
7. Performance:  Maintain constant flow, plus or minus 5 percent over system pressure

fluctuations.
8. Minimum CWP Rating:  175 psig.
9. Maximum Operating Temperature:  200 deg F.

2.03 AIR-CONTROL DEVICES
A. Manual Air Vents:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:
a. AMTROL, Inc.
b. Armstrong Pumps, Inc.
c. Bell & Gossett Domestic Pump.
d. Nexus Valve, Inc.
e. Taco, Inc.

1) Body:  Bronze.
2) Internal Parts:  Nonferrous.
3) Operator:  Screwdriver or thumbscrew.
4) Inlet Connection:  NPS 1/2 (DN 15).
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5) Discharge Connection:  NPS 1/8 (DN 6).
6) CWP Rating:  150 psig (1035 kPa).
7) Maximum Operating Temperature:  225 deg F (107 deg C).

B. Automatic Air Vents:
1. Manufacturers:  Subject to compliance with requirements,  provide products by one of the

following:
a. AMTROL, Inc.
b. Armstrong Pumps, Inc.
c. Bell & Gossett Domestic Pump.
d. Nexus Valve, Inc.
e. Taco, Inc.

1) Body:  Bronze or cast iron.
2) Internal Parts:  Nonferrous.
3) Operator:  Noncorrosive metal float.
4) Inlet Connection:  NPS 1/2 (DN 15).
5) Discharge Connection:  NPS 1/4 (DN 8).
6) CWP Rating:  150 psig (1035 kPa).
7) Maximum Operating Temperature:  240 deg F (116 deg C).

2.04 HYDRONIC PIPING SPECIALTIES
A. Y-Pattern Strainers:

1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
2. End Connections:  Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for NPS

2-1/2 (DN 65) and larger.
3. Strainer Screen:  Stainless-steel, 20-mesh strainer, or perforated stainless-steel basket.
4. CWP Rating:  125 psig (860 kPa).

B. Spherical, Rubber, Flexible Connectors:
1. Body:  Fiber-reinforced rubber body.
2. End Connections:  Steel flanges drilled to align with Classes 150 and 300 steel flanges.
3. Performance:  Capable of misalignment.
4. CWP Rating:  150 psig (1035 kPa).
5. Maximum Operating Temperature:  250 deg F (121 deg C).

PART 3  EXECUTION
3.01 VALVE APPLICATIONS

A. Install shutoff-duty valves at each branch connection to supply mains and at supply connection
to each piece of equipment.

B. Install calibrated-orifice, balancing valves at each branch connection to return main.
C. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal.
D. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and

Pressure Vessel Code.  Install drip-pan elbow on safety-valve outlet and pipe without valves to
the outdoors; pipe drain to nearest floor drain or as indicated on Drawings.  Comply with ASME
Boiler and Pressure Vessel Code:  Section VIII, Division 1, for installation requirements.

3.02 HYDRONIC SPECIALTIES INSTALLATION
A. Install automatic air vents at high points of system piping in mechanical equipment rooms only.

 Install manual vents at heat-transfer coils and elsewhere as required for air venting.
END OF SECTION 232116
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SECTION 23 3423
HVAC POWER VENTILATORS

PART 1  GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Centrifugal roof ventilators.
1.03 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include rated capacities, operating
characteristics, and furnished specialties and accessories.  Also include the following:
1. Certified fan performance curves with system operating conditions indicated.
2. Certified fan sound-power ratings.
3. Motor ratings and electrical characteristics, plus motor and electrical accessories.
4. Material thickness and finishes, including color charts.
5. Dampers, including housings, linkages, and operators.
6. Roof curbs.
7. Fan speed controllers.

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
1. Detail equipment assemblies and indicate dimensions, weights, loads, required

clearances, method of field assembly, components, and location and size of each field
connection.

2. Wiring Diagrams:  For power, signal, and control wiring.
1.04 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data:  For power ventilators to include in emergency, operation,
and maintenance manuals.

1.05 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70,

by a qualified testing agency, and marked for intended location and application.
B. UL Standards:  Power ventilators shall comply with UL 705.  Power ventilators for use for

restaurant kitchen exhaust shall also comply with UL 762.
1.06 COORDINATION

A. Coordinate size and location of structural-steel support members.
B. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with

actual equipment provided.
PART 2  PRODUCTS
2.01 CENTRIFUGAL ROOF VENTILATORS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:
1. Acme Engineering & Manufacturing Corporation.
2. Aerovent; a division of Twin City Fan Companies, Ltd.
3. Carnes Company.
4. Central Blower Company.
5. Greenheck Fan Corporation.
6. JencoFan.
7. Loren Cook Company.
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8. PennBarry.
9. Quietaire Inc.
10. W.W. Grainger, Inc.; Dayton Products.

B. Housing:  Removable, spun-aluminum, dome top and outlet baffle; square, one-piece,
aluminum base with venturi inlet cone.

C. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades.
D. Accessories:

1. Variable-Speed Controller:  Solid-state control to reduce speed from 100 to less than 50
percent. (Refer to schedule on drawing for locations)

2. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside fan
housing, factory wired through an internal aluminum conduit.

3. Bird Screens:  Removable, 1/2-inch mesh, aluminum or brass wire.
4. Motorized Dampers:  Parallel-blade dampers mounted in curb base with electric actuator;

wired to close when fan stops. Refer to drawings for locations.
E. Roof Curbs:  Aluminum; mitered and welded corners; 1-1/2-inch-thick, rigid, fiberglass

insulation adhered to inside walls; and 1-1/2-inch wood nailer.  Size as required to suit roof
opening and fan base.
1. Configuration:  Self-flashing without a cant strip, with mounting flange.
2. Overall Height:  24 inches.
3. Pitch Mounting:  Manufacture curb for roof slope.
4. Metal Liner:  Galvanized steel.

2.02 MOTORS
A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and

efficiency requirements for motors specified in Section 230513 "Common Motor Requirements
for HVAC Equipment."
1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will

not require motor to operate in service factor range above 1.0.
B. Enclosure Type:  Totally enclosed, fan cooled.  Refer to drawing schedule for additional details.

2.03 SOURCE QUALITY CONTROL
A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound

Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant
Room Method for Sound Testing of Fans."  Label fans with the AMCA-Certified Ratings Seal.

B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of
Testing Fans for Aerodynamic Performance Rating."  Label fans with the AMCA-Certified
Ratings Seal.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install power ventilators level and plumb.
B. Secure roof-mounted fans to roof curbs with cadmium-plated hardware.  See Section 077200

"Roof Accessories" for installation of roof curbs.
C. Install units with clearances for service and maintenance.
D. Label units according to requirements specified in Section 230553 "Identification for HVAC

Piping and Equipment."
3.02 CONNECTIONS

A. Drawings indicate general arrangement of ducts and duct accessories.  Make final duct
connections with flexible connectors.  Flexible connectors are specified in Section 233300 "Air
Duct Accessories."
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B. Install ducts adjacent to power ventilators to allow service and maintenance.
C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical

Systems."
D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and

Cables."
3.03 FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Tests and Inspections:

1. Verify that shipping, blocking, and bracing are removed.
2. Verify that unit is secure on mountings and supporting devices and that connections to

ducts and electrical components are complete.  Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.

3. Verify that cleaning and adjusting are complete.
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan

wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and
adjust belts, and install belt guards.

5. Adjust damper linkages for proper damper operation.
6. Verify lubrication for bearings and other moving parts.
7. Verify that manual and automatic volume control and fire and smoke dampers in

connected ductwork systems are in fully open position.
8. Disable automatic temperature-control operators, energize motor and adjust fan to

indicated rpm, and measure and record motor voltage and amperage.
9. Shut unit down and reconnect automatic temperature-control operators.
10. Remove and replace malfunctioning units and retest as specified above.

C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and
equipment.

D. Prepare test and inspection reports.
3.04 ADJUSTING

A. Adjust damper linkages for proper damper operation.
B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for

testing, adjusting, and balancing procedures.
C. Replace fan and motor pulleys as required to achieve design airflow.
D. Lubricate bearings.

END OF SECTION 233423
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SECTION 23 6426.16
WATER COOLED ROTARY SCREW WATER CHILLER

PART 1 GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Semi-hermetic, direct drive, water-cooled rotary screw chillers with multiple compressors.

1.03 SUBMITTALS
A. Submit drawings indicating components, assembly, dimensions, weights and loadings, required

clearances, and location and size of field connections.  Indicate equipment, piping and
connections, valves, strainers, and thermostatic valves required for complete system.

B. Submit product data indicating rated capacities, weights, specialties and accessories, electrical
requirements and wiring diagrams.

C. Submit manufacturer's installation instructions.
1.04 OPERATION AND MAINTENANCE DATA

A. Include start-up instructions, operation data, maintenance data, controls, and accessories.
 Include trouble-shooting guide.

1.05 REGULATORY REQUIREMENTS
A. Conform to AHRI Standard 550/590 for rating and certified testing of Water Chilling Packages

using the Vapor Compression Cycle.
B. Conform to UL 1995 - Standard for Heating and Cooling Equipment, Safety Standard.  In the

event the unit is not UL approved, the manufacturer shall, at manufacturer expense, provide for
a field inspection by an UL representative to verify conformance to UL standards.  If necessary,
contractor shall perform modifications to the unit to comply with UL, as directed by the UL
representative.

C. Conform to ASME SECTION VIII Boiler and Pressure Vessel Code for construction and testing
of unfired pressure vessels.

D. Conform to ANSI/ASHRAE STANDARD 15 safety code for mechanical refrigeration.
E. Unit shall bear the AHRI Certification Label for the specific type of water chiller as applicable.

1.06 DELIVERY, HANDLING AND STORAGE
A. Comply with manufacturer's installation instructions for rigging, unloading, and transporting

units.
B. Ship each chiller with a full charge of refrigerant.  Charge each chiller with nitrogen if refrigerant

is shipped in containers separate from chiller.
C. Unit will ship with shrink wrap covering the entire unit.

1.07 WARRANTY
A. Provide a full parts warranty for one year from start-up or 18 months from shipment, whichever

occurs first.
B. 2nd-5th year compressor parts
C. 1st year parts and labor warranty for whole unit.
D. 1st year refrigerant warranty

1.08 MAINTENANCE SERVICE
A. All inspections and service of units shall be accomplished by factory trained and authorized

servicing technicians.
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B. All labor for leak checking the chiller according to the manufacturer's IOM and documentation
must be included.

C. In conjunction with and supporting Factory warranty OEM shall furnish complete factory
authorized service and maintenance of Applied Chillers for one year from Date of Substantial
Completion. All work shall be done by manufacturer's commercial warranty agent.

D. OEM shall provide and report quarterly, semiannual, and annual maintenance in compliance
with or better than ASHRAE Standard 180-2008.

E. Include maintenance items as recommended in manufacturer's operating and maintenance
data.

F. Submit copy of service call work orders and summary report to the Owner, including description
of work performed, operating performance status and noted exceptions.

PART 2 PRODUCTS
2.01 SUMMARY

A. The contractor shall furnish and install rotary screw water chillers as shown and scheduled in
the plans. The units shall be installed in accordance with this specification and produce the
specified tonnage per the scheduled data in accordance with AHRI Standard 550/590. The unit
shall be AHRI certified as applicable.

2.02 ACCEPTABLE MANUFACTURERS
A. Trane
B. Johnson Controls, Inc.
C. Daikin

2.03 COMPRESSOR AND MOTOR
A. Construct chiller using semi-hermetic helical rotary screw compressors with independent

circuits.
1. Statically and dynamically balance rotating parts.
2. Provide oil lubrication system with oil charging valve and oil filter to ensure adequate

lubrication during starting, stopping and normal operation.
3. Provide compressor with automatic capacity reduction equipment consisting of capacity

control slide valve (rotary).  Compressor must start unloaded for soft start on motors.
4. Provide compressor heater to evaporate refrigerant returning to compressor during shut

down.  Energize heater when compressor is not operating.
B. Chiller should be able to unload to 25 percent of full load tonnage with constant entering

condenser water temperature.
C. Provide constant speed 3600 rpm for 60Hz (or 3000 rpm for 50Hz) compressor motor, suction

gas cooled with robust construction and system design protection, designed for across-the-line
or wye-delta starting. Furnish with starter.

2.04 EVAPORATOR
A. The evaporator shall be built in accordance with ANSI/ASHRAE 15- Safety Code for

Mechanical Refrigeration.  Design, test, and stamp evaporator refrigerant side for 200 psig
(1379 kPa) working pressure in accordance with ANSI/ASME SEC VIII.

B. Evaporator tubes shall be internally and externally enhanced. The tubes shall be securely
supported at intermediate supports and physically expanded into both ends of the tube sheets.
The evaporator tubes must also be removable from both ends to provide easy access for tube
cleaning.

C. Water boxes shall be designed for 150 psig maximum waterside working pressure. The water
boxes shall have grooved-type water connections for easy field chilled water and condenser
water connections and have proper orientation as referenced in the scheduled drawings.
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D. Adjustable or float type refrigerant metering devices and thermal expansion valves (TXV) shall
be inspected and adjusted by the manufacturer annually for the first five years of operation to
assure equivalent reliability to an electronic expansion valve (EXV) system.

E. Factory insulation will be 3/4" insulation Armaflex II or equal (k=0.28) and cover the evaporator
and motor housing.  Factory installed foam insulation will be used on the suction line, liquid
level sensor and oil return system assembly.

2.05 WATER COOLED CONDENSER
A. The water-cooled condenser shall be built in accordance with ANSI/ASHRAE 15 Safety Code

for Mechanical Refrigeration.  Design, test, and stamp condenser refrigerant side for 300 psig
(2068 kPa) working pressure in accordance with ANSI/ASME SEC VIII.

B. Condenser tubes shall be internally and externally enhanced. The tubes shall be securely
supported at intermediate supports and physically expanded into both ends. The condenser
tubes must also be removable from both ends to provide easy access for tube changeouts or
tube cleaning.

C. Water boxes shall be designed for 150 psig maximum waterside working pressure. The water
boxes shall have grooved-type water connections for easy field chilled water and condenser
water connections and have proper orientation as referenced in the scheduled drawings.

D. Optimized compressors, oil cooler and high condenser temperature control panel allows for
leaving condenser water temperatures up to 140⁰F. This option allows for entering condenser
water temperatures above 95⁰F. Condenser leaving water temperature control option is
required; the setpoint range is 80⁰F to 140⁰F.

2.06 REFRIGERANT CIRCUIT
A. All units shall have 2 independent refrigerant circuits, each with a separate single compressor.

 If manifolded compressors are provided on a circuit, then individual compressor warranties
must be provided for each compressor on the circuit.

B. Chiller shall be able to unload to 25% of capacity with AHRI relief and constant entering
condenser water temperature.

C. Provide for each refrigerant circuit:
1. Suction service valve
2. Discharge service valve
3. Liquid line shutoff valve
4. Refrigerant pressure relief valves for low side and high side
5. Electronic expansion valve
6. Removable core filter
7. Charging port
8. Oil separator

D. The chiller shall be configured with single relief valve on both the high pressure side and low
pressure side of each refrigerant circuit.

2.07 CONTROLS
A. The chiller(s) shall be controlled by a microprocessor-based, proportional and integral controller

to show water and refrigerant temperatures, refrigerant pressures and diagnostics.  A dedicated
chiller control panel with a non-coded display is to be supplied with each chiller by the chiller
manufacturer. The controller shall provide chiller capacity control in response to the leaving
chilled water temperature.

B. The chiller control panel shall utilize an Adaptive Control Microprocessor which will
automatically take action to prevent unit shutdown due to abnormal operating conditions
associated with: evaporator refrigerant temperature, high condensing pressure and motor
current overload.

C. If the chiller runs in any of the abnormal operating conditions, the chiller will continue to run, in
an unloaded state, and will continue to produce chilled water in an attempt to meet the cooling
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load.  However, if the chiller reaches the trip-out limits, the chiller controls will take the chiller off
line for protection, and a manual reset is required.  Once the "near trip" condition is corrected,
the chiller will return to normal operation and can then produce full load cooling.

D. The chiller control panel shall provide control of chiller operation and monitoring of chiller
sensors, actuators, relays, and switches.  The panel shall be a complete system for stand-alone
chiller control and include controls to safely and efficiently operate the chiller.

E. Manufacturer shall provide a compressor that is capable of unloading to an infinite amount of
positions in order to provide water temperature accuracy of +/- 0.5⁰F.  In the event that the
compressor unloads to finite steps, the manufacturer shall provide eight (8) or more steps of
unloading on each compressor or provide hot gas bypass (HGBP).

F. The chiller control panel is to be provided with the following digital type pressure readouts:
1. Evaporator refrigerant pressure
2. Condenser refrigerant pressure

G. The front of the chiller control panel shall be capable of displaying the following clear language
as standard:
1. Entering and leaving evaporator water temperature
2. Entering and leaving condenser water temperature
3. Chilled water setpoint
4. Electrical 3 phase current limit and percent RLA setpoint
5. Electrical 3 phase amp draw
6. Chiller operating mode
7. Condenser refrigerant temperature
8. Elapsed time and number-of-starts counter
9. Chiller compressor run status relay
10. Diagnostics with time and date stamp
11. A relay output to start the condenser water pump and/or enable the cooling tower

temperature controls.
12. The control panel display shall identify the fault, indicate date, time, and operating mode at

time of occurrence, and provide type of reset required and a help message. The historic
diagnostic report shall display the last 20 diagnostics with their times and dates of
occurrence

13. A relay output that shall energize whenever an alarm is active.
14. A relay output that shall energize whenever the unit is operating in a limit mode for an

extended time period.
15. A relay output that shall energize whenever a compressor is running.
16. A relay output that shall energize whenever the chiller is operating in Adaptive Controls

due to high head pressure.
H. The chiller control panel shall provide a programmable soft load to prevent the chiller from

achieving full capacity during the pulldown period by imposing a ramped current limit, or a
temperature pulldown rate.  Either can be adjusted to limit how fast the chiller can load after an
initial startup.

I. The chiller control panel shall provide leaving chilled water temperature reset based upon
return water temperature.

J. The chiller control panel shall provide a chilled water pump output relay that closes when the
chiller is given a signal to start.

K. The chiller control panel shall have the ability to operate in variable evaporator flow
applications.  The chiller control must be able to operate with evaporator flow rate changes up
to 10% during a 1 minute time period while maintaining 0.5⁰F water temperature accuracy.  The
chiller control must also be able to operate with evaporator flow rate changes up to 30% during
a 1 minute time period while maintaining 2⁰F water temperature accuracy.
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L. The chiller control panel shall have the ability to control the leaving condenser fluid temperature
setpoint through the user interface or via a 0-10 Vdc signal from a building automation system.

M. Digital communications to building automation system shall consist of a BACnet open standard
communication protocol.  BACnet shall be capable of communicating MS/TP using RS-485
hardware.

N. The chiller control panel shall have the ability to control the leaving condenser fluid temperature
setpoint through the user interface or via a 0-10 VDC signal from a building automation system.
The control system allows for a condenser leaving temperature range of 80⁰F to 105⁰F with a
standard condenser and 80⁰F to 140⁰F with option provided.

2.08 STARTERS (LOW VOLTAGE)
A. Starters shall be unit mounted with ventilating louvers.
B. Motor starters shall include incoming line provisions for the number and size cables shown on

the drawings. Incoming line lugs shall be copper mechanical type. Connection directly to the
contactors is not permissible.

C. Contactors shall be sized properly to the chiller full load and locked rotor currents.  Contactors
shall have double break main contacts with weld resistant silver cadmium faces.  Auxiliary
interlocks that interface with the control panel shall be low resistance having palladium silver
contacts.

D. Each motor starter shall include a control power transformer with fused primary and secondary.
 Current transformers of the proper size, ratio and burden capacity shall be provided to provide
a signal to the control panel and optional devices.  Control relays shall be provided within the
motor starter to interface with the control panel.

E. Each starter shall include an advanced motor protection system incorporating electronic three
phase overloads and current transformers.  This electronic motor protection system shall
monitor and protect against the following conditions:
1. Three phase overload protection
2. Overload protection during start-up
3. Phase imbalance
4. Phase loss
5. Phase reversal
6. Low voltage

F. Alternately the advanced motor protection system can be furnished in the chiller control panel.
G. Each starter/control shall be designed and able to operate in temperatures up to 104⁰F (40⁰C).
H. All field supplied wires, bus bars, and fittings shall be copper only.
I. Provide in the starter panel:
J. The motor starters shall be Wye-Delta. Motor starters shall have a UL 1995 enclosure.

 Enclosure shall be constructed of 14 gauge steel minimum.
K. Under/over voltage protection.
L. High Fault Circuit Breaker - Starter shall contain a circuit breaker. The disconnect handle shall

be capable of being padlocked in the off position.
M. Single point power connection.

2.09 SOUND
A. Acoustics: Manufacturer must provide sound pressure data in decibels. Sound pressure data

per AHRI 575 must be provided at full load.
B. If manufacturer cannot meet the noise levels, sound attenuation devices must be installed to

meet this performance level.
C. Factory provided sound attenuating wrap for compressors, discharge lines, and oil seperators.

2.10 ACCESSORIES
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A. Factory installed IFM flow switch.
PART 3 EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide for connection to electrical service. If oil pump is electric include the connection of the

electrical to the oil pump.
C. Provide unit with 2" spring isolators to set on concrete pad.
D. Arrange piping for easy dismantling to permit tube cleaning.
E. Provide piping from chiller relief valve to outdoors.  Size as recommended by manufacturer.
F. Proof of flow shall be provided by the equipment manufacturer, mechanically installed and

electrically wired, at the factory of origin.
G. Maintain manufacturer's recommended clearances for service and maintenance.

3.02 CONNECTIONS
A. Comply with requirements for piping specified in Section 232113 "Hydronic Piping," and Section

232116 "Hydronic Piping Specialties".  Drawings indicate general arrangement of piping,
fittings, and specialties.

B. Install piping adjacent to chiller to allow service and maintenance.
C. Evaporator Fluid Connections: Connect to evaporator inlet with shutoff valve, strainer, flexible

connector, thermometer, and plugged tee with pressure gage. Connect to evaporator outlet
with shutoff valve, flexible connector, flow switch, thermometer, plugged tee with shutoff valve
and pressure gage, and drain connection with valve. Make connections to chiller with a flange
or mechanical coupling.

D. Condenser Fluid Connections: Connect to condenser inlet with shutoff valve, strainer, flexible
connector, thermometer, and plugged tee with pressure gage. Connect to condenser outlet with
shutoff valve, flexible connector, flow switch, thermometer, plugged tee with shutoff valve and
pressure gage, and drain connection with valve. Make connections to chiller with a flange or
mechanical coupling.

E. Refrigerant Pressure Relief Device Connections: For chillers installed indoors, extend vent
piping to the outdoors without valves or restrictions. Comply with ASHRAE 15. Connect vent to
chiller pressure relief device with flexible connector and dirt leg with drain valve.

F. Connect each chiller drain connection with a union and drain pipe, and extend pipe, full size of
connection, to floor drain. Provide a shutoff valve at each connection.

3.03 SERVICE AND STARTUP
A. Startup - Provide all labor and materials to perform startup. Startup shall be performed by a

factory-trained technician from the original equipment manufacturer (OEM). Technician shall
confirm that equipment has been correctly installed and passes specification checklist prior to
equipment becoming operational and covered under OEM warranty. This shall be done in strict
accordance with manufacturer's specifications and requirements. Third-party service agencies
are not permitted.  
1. Verify that refrigerant charge is sufficient and chiller has been leak tested.
2. Verify that thermometers and gages are installed.
3. Operate chiller for run-in period.
4. Check bearing lubrication and oil levels.
5. For chillers installed indoors, verify that refrigerant pressure relief device is vented

outdoors.
6. Verify proper motor rotation.
7. Verify and record performance of fluid flow and low-temperature interlocks for evaporator

and heat-reclaim condenser.
8. Verify and record performance of chiller protection devices.
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9. Test and adjust controls and safeties. Replace damaged or malfunctioning controls and
equipment.

10. Inspect field-assembled components, equipment installation, and piping and electrical
connections for proper assembly, installation, and connection.

B. A start-up log shall be furnished by the factory approved start-up technician to document the
chiller's start-up date and shall be signed by the owner or his authorized representative prior to
commissioning the chillers.

C. Provide local service agent with direct access to factory support on equipment.
D. Service agreement.

1. During the first 12 months of operation, a factory-trained technician from the original
equipment manufacturer (OEM) shall perform quarterly on-site operating inspections to
confirm the chiller's operational performance. The manufacturer shall provide the owner
with a report describing the condition of the equipment, current operating log, any issues
found needing to be addressed, and recommended corrective actions.

3.04 DEMOSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain chillers.
END OF SECTION
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SECTION 26 0500
COMMON WORK RESULTS FOR ELECTRICAL

PART 1  GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Basic Requirements
2. Detailed Requirements
3. Coordination
4. Quality Assurance
5. Codes, Ordinances, & Permits
6. Common requirements for electrical installation
7. Excavating & Backfilling
8. Painting
9. Cleaning & Rubbish

1.03 SUBMITTALS
A. Shop Drawings:

1. Submit shop drawings, wiring diagrams, and descriptive literature on all equipment
furnished in this contract.  Contractor shall “approve” shop drawings as specified in
Division 1 prior to submitting to Engineer for approval.  Shop drawing submittals shall
comply with Division 1 requirements.

2. For each of the product categories listed below, provide manufacturers standard catolog
information with contractor/manufacturer markup including bill of materials, product data,
features, electrical ratings, wiring diagrams, etc.
a. Products requiring shop drawings submittal:

1) Floorboxes
2) Enclosed Circuit Breakers

3. Make submittals as soon as practicable after the signing of the contract. Shipment shall
not be released until drawings and literature have been finally approved.

4. Shop drawings shall be checked by the Contractor for shape, dimensions, and details of
attachment to the construction before submittal.  Submitted shop drawings will be
presumed to have been so checked by the Contractor.

5. The literature shall be complete, giving materials, gauges, weights, finishes, etc., and in
case of lighting fixtures, shall include ETL photometric curves.

6. Number of copies required is the number of copies the Contractor desires returned, or the
quantity listed in Division 1, whichever is greater.

7. Wiring diagrams shall be furnished for all communication and control systems under this
contract.

8. In addition to the foregoing, the Contractor is to supply to the General Contractor, for
delivery to the Owner, bound in a single set, a complete shop drawing portfolio of all
equipment indicated under the specific specification section.  Submit these near
completion of the project arranged and indexed according to the CSI format.

B. Test reports:  Submit written installation test reports for review and approval immediately after
testing has been satisfactorily completed.

C. Acceptance certificates:  Submit written manufacturer, testing agency and/or local Code
authority acceptance certificates with project closeout documentation.

D. Warranty:  Submit a written warranty statement detailing all system and equipment warranties.
 Warranty shall be signed by Submittals are not required for this Section.
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E. Operation & Maintenance Instructions:
1. Refer to Division 1 for submittal and training requirements.
2. Furnish approved operation and maintenance instruction booklets covering each listed

item of equipment installed under this contract.  These booklets shall provide complete
instructions on the proper operation, use and periodic maintenance, together with the
source of replacement parts and service for the item of equipment covered.

3. Operation and maintenance manuals shall include copies of test reports, acceptance
certificates and warranty information.

4. In addition to the foregoing, the Contractor shall demonstrate to the Owner's designated
personnel the use of the systems listed herein and shall furnish three (3) typewritten
copies of a general operation procedure.  Include locations and functions of switches,
circuit breakers, fuses, etc.

5. After final acceptance of all work and occupancy of the building, the Contractor shall have
on the job, a qualified representative to make final adjustments of electrical systems and
to instruct the Owner's representative in operating procedures, adjustment, and
maintenance of system components, and to acquaint the Owner's representative with
locations and functions of circuit breakers, fuses, switches, control devices, etc.

F. Record Drawings:
1. Refer to Division 1 for submittal requirements.
2. The Architect/Engineer will furnish one (1) set of blue line prints of the building floor plan

for the Contractor's use in making a record layout of actual locations of equipment,
devices, routing of conduits and locations of pull boxes for the following facilities:
a. Electrical feeders to substations and branch circuit panels
b. All branch circuit wiring
c. Voice/data conduit system
d. Empty conduits for use by others

3. The information shall be neatly marked and the prints delivered to the Architect.
G. Contractor's Warranty:

1. All work shall be warranted to be free of defects and to function properly for one year from
the date of final acceptance or beneficial occupancy, whichever shall occur first.  Defects
appearing within the warranty period shall be repaired to the satisfaction of the
Architect/Engineer.  Refer to Division 1 for additional requirements.

2. The warranty shall not obligate the Contractor for failure resulting from accident or from
improper operation or care on the part of the Owner.

3. Warranty for drivers and LEDs shall be as follows: Warranty failure shall be deemed to
have occurred when 10% or more of the population of drivers or LED boards have failed.
 Should this occur, it is necessary that the Owner (or Contractor prior to substantial
completion) make timely notification of the Architect/Engineer to facilitate a warranty claim
with the manufacturer(s).  Any extended warranties offered by Manufacturers shall not be
preempted by this warranty.

1.04 BASIC REQUIREMENTS
A. Before bidding, the Contractor shall diligently study and compare all contract documents and

shall be signed by the warranty holder and promptly report to the Architect/Engineer any
discrepancies or deficiencies discovered by or made known to the Contractor.

B. Extended warranties and manufacturer based warranties shall be signed by the warranty
holder.

C. Discrepancies:  Whenever a discrepancy or inconsistency exists between related information
indicated on the contract drawings and/or specifications (such as differences between product
descriptions and catalog numbers) this contractor shall obtain additional clarification and
direction from the Architect/Engineer before proceeding.  For bidding purposes, this contractor
shall include warranty terms the labor and materials necessary to comply with the alternative
that results in the greatest cost to the Contract.
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D. Deficiencies:  The Contractor and subcontractors shall resolve all known deficiencies and
inadvertent omissions, including non-compliance with applicable codes, with the
Architect/Engineer prior to ordering materials or proceeding with the work.  Any work performed
prior to receipt of instruction from the Architect/Engineer will be done so at the Contractor’s risk.

E. Manufacturer’s Catalog Numbers:  Product series, model, or catalog numbers, whether
indicated on drawings or specifications, shall not be considered complete.  This Contractor shall
not order any product based solely upon the stated catalog number.  Furnish products including
accessories and options necessary to match the full product description and its intended
purpose and application based on all information available from the contract documents.

1.05 DETAILED REQUIREMENTS
A. Equipment and material specifications are minimum general requirements.
B. In cases where construction requirements and/or special features not mentioned are stated in

subsequent sections, on the drawings, or by local Code, the higher standard shall apply.
C. Coordinate rough-in work and other electrical provisions for temperature sensors, CO2 sensors,

humidistats, thermostats, and other wall-mounted BMS wired devices shown on the mechanical
drawings.  Refer to the mechanical plans and the mechanical symbols list to identify such
items.  Install a junction box with a plaster ring with pathway to equipment, unless otherwise
indicated on mechanical drawings or specifications.  Coordinate exact requirements with the
contractor providing the wired device.

D. Electrical installations shall not hinder the regular maintenance of or replacement of mechanical
equipment.  Conduit and cabling shall not be installed beneath suspended mechanical units.
 Coordinate and plan installations.

1.06 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, and wireways will be clear of obstructions and of the

working and access space of other equipment.
B. Prior to bidding, this contractor shall determine conduit and cabling routings, including the

means and methods of installation, maximum feeder/branch-circuit lengths, pull boxes, junction
boxes, conduit bodies, fittings, and any other related work in accordance with the contract
documents and the applicable building codes.

C. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they are constructed.

1.07 CODES, ORDINANCES, & PERMITS
A. All governmental codes and ordinances that are applicable and in effect at the time and

location of this work are hereby referenced as an integral part of the specification to establish
minimum standards of design detail, materials, and workmanship.  Extra payment will not be
allowed for work or changes required by local code enforcement authorities and/or utility
companies.  This is not to preclude the establishment of non-conflicting higher standards as
may be specified herein and/or indicated on the drawings.  In case of conflict between any of
the standards established herein and a governmental code or ordinance, refer to the
Architect/Engineer and obtain instructions before proceeding with the work involved.

B. Apply for, obtain, and pay for required permits and certificates of inspection
PART 2  PRODUCTS
2.01 MANUFACTURERS
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A. In all Division 26 Part 2 articles where titles introduce lists, the following requirements apply to
product selection:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the

manufacturers specified or prior approved product substitution.  No product manufacturer
will be accepted after this bid unless approved through a contractual change or written
acceptance by Engineer.  See “Substitutions” article herein.

2.02 PROPRIETARY REFERENCES
A. Except where there is indication to the contrary, the intent of this specification is to be open to

all brand names and suppliers that offer equipment that complies with the stated requirements
of capacity, function, quality configuration, size, shape, and operating characteristics that are
compatible with the design objectives of the system and interfacing equipment.

B. Stated requirements are minimum in the case of unit output and maximum in the case of input
requirements.

C. The perceived operational limitations and maintenance requirements as well as the availability
of suitable maintenance support will be evaluated in comparison to competing equipment as an
important factor in deciding if an item of equipment is acceptable or not acceptable.

D. The product manufacturers listed are manufacturers that are believed to be producers of like
equipment or materials and locally represented, with service capability and otherwise meeting
the requirements of the contract documents.  Reference to a brand name is not to be construed
as a representation that the named supplier actually has available the equipment or materials
that meet the detailed requirements of the contract documents.

E. Details of construction, control, or operation that are proprietary and not significant to the
Owner's utilization of the equipment will not be used as a basis for qualifying or disqualifying
any equipment.

2.03 SUBSTITUTIONS
A. The materials, products and equipment described in the Bidding Documents establish a

standard of required function, dimension, appearance and quality to be met by any proposed
substitution.

B. No substitution will be considered prior to receipt of Bids unless written request for approval has
been received by the Engineer at least 10 days prior to the date for receipt of Bids.  Such
requests shall include the name of the material or equipment for which it is to be substituted
and a complete description of the proposed substitution including drawings, performance and
test data, and other information necessary for an evaluation.  A statement setting forth changes
in other materials, equipment or other portions of the work including changes in the work of
other contracts that incorporation of the proposed substitution would require shall be included.
 The burden of proof of the merit of the proposed substitution is upon the proposer.  The
Engineer's decision of approval or disapproval of a proposed substitution shall be final.  Refer
to Division 1 for additional requirements.

C. If the Engineer approves a proposed substitution prior to receipt of bids, such approval will be
set forth in an addendum.  Bidders shall not rely upon approvals made in any other manner.

D. No substitutions will be considered after the contract award unless specifically provided in the
contract documents.

2.04 UL LABEL
A. All materials, devices, etc. installed under this contract shall bear the UL label, or be UL listed

as applicable except those specified items not covered by existing UL Standards.
PART 3  EXECUTION
3.01 INSPECTION OF SITE

A. Determine information regarding existing construction by the site inspection prior to bidding.
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B. By submitting a bid for this work, contractor agrees he has inspected the existing site and
familiarized himself with existing conditions and how they relate to the contract documents.

3.02 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
A. Examine the site and all the drawings before proceeding with the layout and installation of this

work.  Verify all door swings and clearances to cabinets, etc. before locating switch and outlet
boxes.  Locate conduits, boxes, etc., essentially as shown on the drawings, but in exact layout
determined on the job to suit actual conditions.  Locate work so it does not interfere with access
to service for any equipment.  Confer and cooperate with other trades on the job so all parts will
be installed in proper relationship. Precise location of parts to coordinate with other work is the
responsibility of the Contractor.

B. Obtain and follow manufacturer's installation instructions in the installation of all electrical
equipment.  Observe all restrictions imposed by the equipment manufacturer, UL label, NEC, or
other applicable code in regard to setting; anchoring; hanging; clearances; electric, magnetic or
thermal separation; shielding; weather and moisture protection.  In case of conflict between the
specifications herein and instructions or code governing the installation, notify the
Architect/Engineer and receive his instructions before proceeding.

C. Arrange exposed work as closely as practicable to wall or ceiling surfaces and in accurate
alignment with exposed features of structure and/or trim.  Locate concealed work so fittings,
connectors, and other projections will clear surfaces. Where the option of more than one
material is given, selection shall be confined to those which may be properly installed.

D. Install all work in a neat and workmanlike manner by workmen thoroughly qualified in the trade
or duties they are to perform.  Rough work will be rejected.

E. The Contractor is responsible for correct size and location of chases, slots, and openings
require and will be liable for any cutting or patching made necessary by his failure to make
proper arrangements in this respect.

F. Maintain a competent full-time superintendent on the job to oversee and coordinate work with
other trades, receive instructions from the Architect/Engineer, make layout of work to suit actual
conditions, and to satisfy requirements of the drawings, specifications, and good workmanship.

3.03 CLEANING & RUBBISH
A. During the work, keep the premises clear of unnecessary accumulation of debris.
B. Plug or cap open ends of conduits to prevent the entrance of dirt and/or moisture during

construction.  Protect boxes, panel enclosures, etc. against the entrance of mortar, plaster,
moisture, and other foreign material during construction, and thoroughly clean these spaces
before pulling wires, and again, if necessary, before installing covers of fronts.

C. On completion of the work, remove all rubbish and debris resulting from the work or the work of
subcontractors and dispose of same.

D. All equipment, fixtures, etc. shall be thoroughly cleaned of accumulated dust, plaster, or other
dirt and left in a satisfactory condition for use.

END OF SECTION
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SECTION 26 0519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Single conductor building wire
B. Wiring connectors
C. Electrical tape
D. Oxide inhibiting compound
E. Wire pulling lubricant
F. Cable ties

1.02 RELATED REQUIREMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
B. Section 07 8400 - Firestopping.
C. Section 26 0526 - Grounding and Bonding for Electrical Systems:  Additional requirements for

grounding conductors and grounding connectors.
D. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2024).
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft; 2023.
C. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper

Conductors for Subsequent Insulation; 2004 (Reapproved 2020).
D. ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical

Purposes - Annealed and Intermediate Tempers; 2005 (Reapproved 2021).
E. ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000 Series

Aluminum Alloy for Subsequent Covering or Insulation; 2018 (Reapproved 2023).
F. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic

Pressure-Sensitive Electrical Insulating Tape; 2024.
G. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
H. NECA 104 - Standard for Installing Aluminum Building Wire and Cable; 2012.
I. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical

Energy; 2021.
J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
K. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
L. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
M. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.
N. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.
O. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,

Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
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1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents.  Obtain
direction before proceeding with work.

PART 2  PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
D. Comply with NEMA WC 70/ICEA S-95-658.
E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
G. Conductors for Grounding and Bonding:  Also comply with Section 26 0526.
H. Conductor Material:

1. Provide copper conductors except where aluminum conductors are specifically indicated
or permitted for substitution.  Conductor sizes indicated are based on copper unless
specifically indicated as aluminum.  Conductors designated with the abbreviation "AL"
indicate aluminum.
a. Substitution of aluminum conductors for copper is permitted only for the following:

1) Feeders:  Copper conductors size #4 AWG and larger.
b. Where aluminum conductors are substituted for copper, comply with the following:

1) Size aluminum conductors to provide, when compared to copper sizes indicated,
equivalent or greater ampacity and equivalent or less voltage drop.

2) Increase size of raceways, boxes, wiring gutters, enclosures, etc. as required to
accommodate aluminum conductors.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Aluminum Conductors (only where specifically indicated or permitted for substitution):  AA-
8000 series aluminum alloy conductors recognized by ASTM B800 and compact stranded
in accordance with ASTM B801 unless otherwise indicated.

I. Minimum Conductor Size:
1. Branch Circuits:  12 AWG.

a. Exceptions:
1) 20A, 120 V circuit longer than 100 ft: 10 AWG. for voltage drop.

J. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having

jurisdiction.  Maintain consistent color coding throughout project.
2. Color-code conductors and cables according to Section 260553 "Identification for

Electrical Systems."
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2.03 SINGLE CONDUCTOR BUILDING WIRE
A. Description:  Single conductor insulated wire.
B. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

C. Insulation Voltage Rating:  600 V.
D. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2.
2. Aluminum Building Wire (only where specifically indicated or permitted for substitution):

 Type XHHW-2.
2.04 WIRING CONNECTORS

A. Description:  Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

2.05 ACCESSORIES
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

by a qualified testing agency, and marked for intended location and application.
B. Electrical Tape:

1. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

C. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.

D. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.

E. Cable Ties:  Material and tensile strength rating suitable for application.
PART 3  EXECUTION
3.01 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing

required.
3. Arrange circuiting to minimize splices.
4. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
5. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors

among up to three single phase branch circuits of different phases installed in the same
raceway is not permitted.  Provide dedicated neutral/grounded conductor for each
individual branch circuit.

B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Install aluminum conductors in accordance with NECA 104.
E. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.
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3. Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

F. Exposed Cable Installation (only where specifically permitted):
1. Route cables parallel or perpendicular to building structural members and surfaces.
2. Protect cables from physical damage.

G. Paralleled Conductors:  Install conductors of the same length and terminate in the same
manner.

H. Support cables according to Section 260529 - Hangers and Supports for Electrical Systems.
I. Install conductors with a minimum of 6-inches of slack at each outlet.
J. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment

enclosures.
K. Group or otherwise identify neutral/grounded conductors with associated ungrounded

conductors inside enclosures in accordance with NFPA 70.
L. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.
4. Connections for Aluminum Conductors:  Fill connectors with oxide inhibiting compound

where not pre-filled by manufacturer.
M. Insulate splices and taps that are made with uninsulated connectors using methods suitable for

the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

N. Insulate ends of spare conductors using vinyl insulating electrical tape.
O. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 07 8400.
P. Unless specifically indicated to be excluded, provide final connections to all equipment and

devices, including those furnished by others, as required for a complete operating system.
END OF SECTION
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SECTION 26 0526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.

1.02 RELATED REQUIREMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
B. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Additional

requirements for conductors for grounding and bonding.
C. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
C. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.04 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Comply with UL 467 for grounding and bonding materials and equipment.

PART 2  PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product listing.
B. Unless specifically indicated to be excluded, provide all required components, conductors,

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

D. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic

equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This
includes, but is not limited to:
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a. Metal water piping where not already effectively bonded to metal underground water
pipe used as grounding electrode.

b. Metal gas piping.
2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:
1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 0526:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with

earth.
2) Use bare copper conductors where directly encased in concrete (not in

raceway).
b. Where bare copper conductors are used for grounding systems, they shall comply

with the following:
1) Solid Conductors: ASTM B 3.
2) Stranded Conductors: ASTM B 8.
3) Tinend Conductors: ASTM B 33.
4) Bonding Cable: 28 KCMIL, 14 strands of No. 17 AWG conductors, 1/4 inch in

diameter.
5) Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
6) Bonding Jumper: Copper tape, braided conductors terminated with copper

ferrules; 1-5/8 inches wide and 1/16 inch thick.
7) Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated

with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.

2. Bolted Connectors for Conductors and Pipes: Copper or copper alloy.
3. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer

for materials being joined and installation conditions.
4. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type

wire terminals, and long-barrel, two-bolt connection to ground bus bar.
D. Grounding Bus:

1. Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section, with 9/32-
inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply with
UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 5000
V.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise

indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

D. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.
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2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.
a. Applications:

1) Underground connections(except at test wells and as otherwise indicated.
2) Connections to structural steel.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.
a. Applications:

1) Pipe and equipment grounding conductor terminations.
E. Identify grounding and bonding system components in accordance with Section 26 0553.

3.02 EQUIPMENT GROUNDING:
A. Install insulated equipment grounding conductors with all feeders and branch circuits.

END OF SECTION
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SECTION 26 0529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable, boxes,
and other electrical work.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Concrete equipment pads.

PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
3. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be
supported. Include consideration for vibration, equipment operation, and shock loads
where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

5. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
a. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be

supported.
1.     The use of zip ties is not allowed for this purpose.

C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel

(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.
1. Comply with MFMA-4.
2. Channel Material:

a. galvanized steel.
3. Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height.

E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
F. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

2. Concrete:  Use preset concrete inserts.
3. Solid or Grout-Filled Masonry:  Use expansion anchors.
4. Hollow Masonry:  Use toggle bolts.
5. Hollow Stud Walls:  Use toggle bolts.
6. Steel:  Use beam clamps complying with MSS SP-96.
7. Sheet Metal:  Use sheet metal screws.
8. Wood:  Use Fasten with lag screws or through bolts.
9. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically

designed to be cast in concrete ceilings, walls, and floors.
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a. Comply with MFMA-4.
b. Channel Material:  Use galvanized steel.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Do not provide support from piping, ductwork, or other systems.
D. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.
E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
F. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
G. Equipment Support and Attachment:

1. Strength and 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.

2. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports
for EMTs, IMCs, and RMCs as required by NFPA 70. Minimum rod size shall be 1/4 inch
in diameter.

3. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or
other support system, sized so capacity can be increased by at least 25 percent in future
without exceeding specified design load limits.

4. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

5. Use slotted-channel racks attached to substrate to support equipment surface-mounted on
hollow stud wallsand nonstructual building surfaces.

6. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

7. Unless otherwise indicated, mount floor-mounted equipment on properly sized 3 inch high
concrete pad constructed in accordance with Section 03 3000 and as specified in this
section.

8. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

9. Drill holes for expansion anchors in concrete at locations and to depths that avoid the
need for reinforcing bars.

10. Spring-steel clamps designed for supporting single conduits without bolts may be used for
1-1/2-inch and smaller raceways serving branch circuits and communication systems
above suspended ceilings and for fastening raceways to trapeze supports.

H. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage
during concrete pour.

I. Secure fasteners according to manufacturer's recommended torque settings.
J. Remove temporary supports.

END OF SECTION
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SECTION 26 0533.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. Intermediate metal conduit (IMC).
C. Flexible metal conduit (FMC).
D. Liquidtight flexible metal conduit (LFMC).
E. Electrical metallic tubing (EMT).
F. Rigid polyvinyl chloride (PVC) conduit.
G. Surface Mounted Raceways
H. Conduit fittings.
I. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Concrete encasement of conduits.
B. Section 07 8400 - Firestopping.
C. Section ​26 0519 - Low-Voltage Electrical Power Conductors and Cables​​​.
D. Section 26 0526 - Grounding and Bonding for Electrical Systems.

1. Includes additional requirements for fittings for grounding and bonding.
E. Section 26 0529 - Hangers and Supports for Electrical Systems.
F. Section 26 0533.16 - Boxes for Electrical Systems.
G. Section 26 0533.23 - Surface Raceways for Electrical Systems.
H. Section 26 0539 - Underfloor Raceways for Electrical Systems.
I. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
J. Section 26 2100 - Low-Voltage Electrical Service Entrance:  Additional requirements for

electrical service conduits.
1.03 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2015.
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 2020.
C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit; 2025.
D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020.
F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2014.
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.
I. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.
J. UL 360 - Liquid-Tight Flexible Metal Conduit; Current Edition, Including All Revisions.
K. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.
L. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.
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M. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.
PART 2  PRODUCTS
2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, comply with the
most restrictive requirements. Where conduit type for a particular application is not specified,
use galvanized steel rigid metal conduit.

C. Underground:
1. Under Slab on Grade:  Use ​rigid PVC conduit​.
2. Exterior, Direct-Buried:  Use ​rigid PVC conduit​.
3. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal

conduit where emerging from underground.
D. Concealed Within Masonry Walls:  Use ​electrical metallic tubing (EMT)​.
E. Concealed Within Hollow Stud Walls:  Use ​electrical metallic tubing (EMT)​.
F. Concealed Above Accessible Ceilings:  Use ​electrical metallic tubing (EMT)​.
G. Interior, Damp or Wet Locations:  Use ​intermediate metal conduit (IMC)​.
H. Exposed, interior, Located within finished spaces: Use Decorative Surface Mounted Raceway 
I. Exposed, Interior, Not Subject to Physical Damage, Located within unfinished

spaces(mechanical rooms/storage rooms): Use ​electrical metallic tubing (EMT)​.
J. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit or

intermediate metal conduit (IMC).
K. Exposed, Exterior:  Use ​galvanized steel rigid metal conduit or intermediate metal conduit

(IMC)​.
L. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use galvanized

steel rigid metal conduit or intermediate metal conduit (IMC).
M. Connections to Vibrating Equipment:

1. Dry Locations:  Use flexible metal conduit.
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.
3. Maximum Length:  6 feet unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Transformers.
b. Motors.
c. Pneumatic Equipment
d. Electric Solenoids.
e. Hydraulic equipment.

N. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit.
2.02 CONDUIT REQUIREMENTS

A. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.
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B. Fittings:
1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled

as complying with UL 514B.
2. Material:  Use ​steel​.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
2.04 INTERMEDIATE METAL CONDUIT (IMC)

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with
ANSI C80.6 and listed and labeled as complying with UL 1242.

B. Fittings:
1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled

as complying with UL 514B.
2. Material:  Use ​steel​.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
2.05 FLEXIBLE METAL CONDUIT (FMC)

A. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems to be used.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B.
2. Material:  Use ​steel​.

2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
A. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal

conduit listed and labeled as complying with UL 360.
B. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

2. Material:  Use ​steel​.
2.07 ELECTRICAL METALLIC TUBING (EMT)

A. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B.
2. Material:  Use ​steel​.
3. Connectors and Couplings:  Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
D. Install intermediate metal conduit (IMC) in accordance with NECA 101.
E. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.
F. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
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2. When conduit destination is indicated without specific routing, determine exact routing
required.

3. Conceal all conduits unless specifically indicated to be exposed.
4. Install raceways square to enclosures and terminate with locknuts.
5. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

6. Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.

7. Conduits installed underground or embedded in concrete may be routed in the shortest
possible manner unless otherwise indicated. Route all other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where
practical.

8. Arrange conduit to maintain adequate headroom, clearances, and access.
9. Arrange conduit to provide no more than the equivalent of ​three​ 90 degree bends between

pull points.
10. Arrange conduit to provide no more than 150 feet between pull points.
11. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
12. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This

includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

13. arrange stub-ups so curved portions of bends are not visible above finished slab.
G. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 and Section 26 0529 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

4. Support conduits within 12 inches of connected enclosure.
H. Connections and Terminations:

1. Use approved ​conduit joint compound​ on field-cut threads of galvanized steel conduits
prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid

into connectors.
5. Terminate threaded conduits in boxes and enclosures using ​threaded hubs​ for dry

locations and ​raintight hubs​ for wet locations.
6. Provide insulating bushings or insulated throats at all conduit terminations to protect

conductors.
7. Secure joints and connections to provide maximum mechanical strength and electrical

continuity.
8. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll

cutter or a guide to make cut straight and perpendicular to the length.
I. Penetrations:
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1. Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible point to

prevent entry of moisture and gases.
6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of

membrane.
7. Make penetrations for roof-mounted equipment within associated equipment openings and

curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty​​.

8. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 8400.

J. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where conduits are subject to earth movement by settlement or frost.

K. Condensation Prevention:  Where conduits cross barriers between areas of potential
substantial temperature differential, provide sealing fitting or approved sealing compound at an
accessible point near the penetration to prevent condensation. This includes, but is not limited
to:
1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.
3. Where conduits penetrate coolers or freezers.

L. Provide pull string in all empty conduits and in conduits where conductors and cables are to be
installed by others. Leave minimum slack of 12 inches at each end.

M. Provide grounding and bonding in accordance with Section 26 0526.
END OF SECTION
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SECTION 26 0533.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Boxes and enclosures for integrated power, data, and audio/video.
D. Floor boxes.
E. Underground boxes/enclosures.

1.02 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.
C. NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.
D. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2014.
E. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013

(Reaffirmed 2020).
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. SCTE 77 - Specifications for Underground Enclosure Integrity; 2023.
H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current

Edition, Including All Revisions.
I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,

Including All Revisions.
J. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.
K. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for floor boxes

and underground boxes/enclosures.
C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

D. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Keys for Lockable Enclosures:  Two of each different key.

PART 2  PRODUCTS
2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by

NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.
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4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

5. Provide grounding terminals within boxes where equipment grounding conductors
terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull
Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast aluminum boxes for damp or wet locations unless otherwise indicated or

required; furnish with compatible weatherproof gasketed covers.
3. Use suitable concrete type boxes where flush-mounted in concrete.
4. Use suitable masonry type boxes where flush-mounted in masonry walls.
5. Use raised covers suitable for the type of wall construction and device configuration where

required.
6. Use shallow boxes where required by the type of wall construction.
7. Do not use "through-wall" boxes designed for access from both sides of wall.
8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.
9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL

514A; furnish with threaded hubs.
10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and

weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes unless specifically indicated or permitted.

12. Minimum Box Size, Unless Otherwise Indicated:
a. 4 inch square by 1-1/2 inch deep (100 by 38 mm) trade size

13. Wall Plates:  Comply with Section 26 2726.
C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:

1. Comply with NEMA EN 10250, and list and label as complying with UL 50 and UL 50E, or
UL 508A.

2. NEMA EN 10250 Environment Type, Unless Otherwise Indicated:
a. Outdoor Locations:  Type 4 Stainless Steel.
b. Wet or Damp locations: Type 4 Stainless Steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:
a. Provide lockable hinged covers, all locks keyed same as panelboards unless

otherwise indicated.
b. Back Panels:  Painted steel, removable.

5. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless otherwise
indicated.

D. Floor Boxes:
1. Description: Factory fabricated modular floor boxes as specified on drawings and

schedules and suitable for wiring methods used, furnished with all components, adapters,
and trims required for complete installation.

2. Compartments: Where combination power & low voltage boxes are specified, provide
barriers seperating line and low voltage wiring.

3. Manufacturer: As indicated by drawings.
4. Finish: As specified on drawings.
5. Installation: Flush
6. U.L 514 listed for scrub water exclusion.

E. Underground Boxes/Enclosures:
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1. Description:  In-ground, open bottom boxes furnished with flush, non-skid covers with
legend indicating type of service and stainless steel tamper resistant cover bolts.

2. Size:  12 inches by 24 inches unless otherwise indicated.
3. Depth:  As required to extend below frost line to prevent frost upheaval, but not less than

12 inches.
4. Provide logo on cover to indicate type of service.
5. Cover Finish: Nonskid finish shall have minimum coeficcient of friction of .50.
6. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts for

secure, fixed installation in enclosure wall.
7. Applications:

a. Sidewalks and Landscaped Areas Subject Only to Occasional Nondeliberate
Vehicular Traffic:  Use polymer concrete enclosures, with minimum SCTE 77 Tier 8
load rating.

b. Do not use polymer concrete enclosures in areas subject to deliberate vehicular
traffic.

8. Polymer Concrete Underground Boxes/Enclosures:  Comply with SCTE 77.
a. Manufacturers:

1) Hubbell Incorporated; Quazite Products; ______:
 www.hubbellpowersystems.com/#sle.

2) MacLean Highline; __________:  www.macleanhighline.com/#sle.
3) Oldcastle Precast, Inc; __________:  www.oldcastleprecast.com/#sle.
4) Armorcast Poducts Company.
5) Carson Industries LLC.
6) _______.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards where mounting heights are not
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.
E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are

indicated or permitted.
H. Box Locations:

1. Mount at heights indicated on drawings. If mounting heights are not individually indicated,
Locate boxes to be accessible. Provide access panels in accordance with Section 08
3100 as requiredwhere approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes so that wall plates do not span different building finishes.
4. Locate boxes so that wall plates do not cross masonry joints.
5. Unless otherwise indicated, where multiple outlet boxes are installed at the same location

at different mounting heights, install along a common vertical center line.
6. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide

minimum 6 inches horizontal separation unless otherwise indicated.
7. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire

resistance will not be reduced.
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I. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using

suitable supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure​​. Do not provide support from piping,

ductwork, or other systems.
3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling

support system.
4. Support boxes of three gangs or more from more than one side by spanning two framing

members or mounting on brackets specifically designed for the purpose.
5. Do not support boses by conduit alone.

J. Install boxes plumb and level.
K. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edge of the box.

L. Install boxes as required to preserve insulation integrity.
M. Metallic Floor Boxes:  Install box level at the proper elevation to be flush with finished floor.
N. Underground Boxes/Enclosures:

1. Install handholes and boxes level and plumb and with orientation and depth coordinated
with connecting conduits to minimize bends and deflections required for proper entrances.

2. Unless otherwise indicated, install enclosure on gravel base, minimum 6 inches
deep.Grade base from 1/2-inch sieve to No4 sieve and compact to same density as
adjacent undisturbed earth.

3. Flush-mount enclosures located in concrete or paved areas.
4. Mount enclosures located in landscaped areas with top at 1 inch above finished grade.
5. Install additional bracing inside enclosures in accordance with manufacturer's instructions

to minimize box sidewall deflections during backfilling. Backfill with cover bolted in place.
6. Field-cut openings for conduits according to enclosure manufacturer's written instructions.

Cut wall of enclosure with a tool designed for material to be cut. Size holes for terminating
fittings to be used, and seal around penetrations after fittings are installed.

O. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 8400.

P. Close unused box openings.
Q. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment

installed or designated for future use.
R. Provide grounding and bonding in accordance with Section 26 0526.
S. Identify boxes in accordance with Section 26 0553.

END OF SECTION
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SECTION 26 0553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Warning signs and labels.

PART 2  PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
2. Available Fault Current Documentation:  Use identification label to identify the available

fault current and date calculations were performed at locations requiring documentation by
NFPA 70 including but not limited to the following.
a. Service equipment.
b. Industrial control panels.
c. Motor control centers.
d. Elevator control panels.
e. Industrial machinery.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 0519.
2. Use identification nameplate or identification label to identify color code for ungrounded

and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

2.02 IDENTIFICATION NAMEPLATES AND LABELS
A. Identification Nameplates:

1. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for

exterior use.
2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.
3. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-etched

text.
4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or laser-

etched text.
5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch

high; Four, located at corners for larger sizes.
B. Identification Labels:

1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

C. Format for Equipment Identification:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:

a. Equipment designation or other approved description.
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3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a. Equipment Designation:  1/2 inch.
5. Color:

a. Normal Power System: White text on black background.
2.03 WARNING SIGNS AND LABELS

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
B. Warning Signs:

1. Materials:
a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive

vinyl signs.
2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size:  7 by 10 inches unless otherwise indicated.

C. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-

adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear

access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Interior Components:  Legible from the point of access.
6. Conductors and Cables:  Legible from the point of access.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to

interior surfaces using self-adhesive backing or epoxy cement.
E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

wrinkles and edges properly sealed.
F. Secure rigid signs using stainless steel screws.

END OF SECTION
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SECTION 26 2816.13
ENCLOSED CIRCUIT BREAKERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Enclosed circuit breakers.
1.02 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendments (2022).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker

Enclosures; Current Edition, Including All Revisions.
1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate arrangement of electrical equipment with the dimensions and clearance

requirements of the actual equipment to be installed.
2. Verify with manufacturer that conductor terminations are suitable for use with the

conductors to be installed.
1.04 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for circuit
breakers, enclosures, and other installed components and accessories.

1.05 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Schneider Electric to match existing conditions. MDP-PP is existing I-line. Branch panels are all
NQ panels.

2.02 ENCLOSED CIRCUIT BREAKERS
A. Description:  Units consisting of molded case circuit breakers individually mounted in

enclosures.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Conductor Terminations:  Suitable for use with the conductors to be installed.
D. Provide externally operable handle with means for locking in the OFF position.

2.03 MOLDED CASE CIRCUIT BREAKERS
A. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit

breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 where
applicable; ratings, configurations, and features as indicated on the drawings.

B. Interrupting Capacity:
1. Provide circuit breakers with interrupting capacity as required to provide the short circuit

current rating indicated, but not less than:
2. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the

short circuit current rating indicated.
C. Conductor Terminations:

1. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.
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D. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
D. Install enclosed circuit breakers plumb.
E. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed

circuit breakers such that the highest position of the operating handle does not exceed 79
inches above the floor or working platform.

3.02 FIELD QUALITY CONTROL
A. Test shunt trips to verify proper operation.
B. Correct deficiencies and replace damaged or defective enclosed circuit breakers.

END OF SECTION
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SECTION 28 4400
REFRIGERANT DETECTION AND ALARM

PART 1  GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. This Section includes refrigerant monitors, notification appliances, and SCBA.

1.03 DEFINITIONS
A. CMOS: Complementary metal-oxide semiconductor.
B. LCD: Liquid-crystal display.
C. LED: Light-emitting diode.
D. MOS: Metal-oxide semiconductor.
E. NDIR: Non-dispersive infrared.
F. PIR: Photoacoustic infrared.
G. SCBA: Self-contained breathing apparatus.

1.04 ACTION SUBMITTALS
A. Product Data:

1. For each type of refrigerant monitor, include refrigerant sensing range in ppm,
temperature and humidity range, alarm outputs, display range, furnished specialties,
installation requirements, and electric power requirement.

2. For SCBA, include mounting details, service requirements, and compliance with
authorized Federal agency.

B. Shop Drawings:
1. Air-Sampling Tubing: Size, routing, and termination including elevation above finished

floor.
2. Wiring Diagrams: Power, signal, and control wiring.

1.05 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Include machinery-room layout showing location of monitoring devices

and air-sampling tubing with filter/inlet locations in relation to refrigerant equipment.
B. Product Certificates: For monitoring devices and SCBA, signed by product manufacturer.
C. Field quality-control test reports.

1.06 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For refrigerant monitoring equipment and SCBA to include in

emergency, operation, and maintenance manuals.
1.07 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
1. One calibration kit including clean air calibration gas bottle for zero calibration and specific

refrigerant calibration gas for span calibration, minimum 58-L capacity, pressure regulator,
and tubing.

1.08 COORDINATION
A. Coordinate refrigerant detection and alarm system with refrigerant contained in refrigeration

equipment for compatibility.
PART 2  PRODUCTS
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2.01 CMOS/MOS REFRIGERANT MONITOR
A. Description: Sensor shall be factory tested, calibrated, and certified to continuously measure

and display the specific gas concentration and shall be capable of indicating, alarming,and
automatically activating ventilation system.

B. Standard: Monitoring system shall comply with ASHRAE 15.
C. Performance:

1. Refrigerant to Be Monitored:  R-513A.
2. Range: 0 to 1000 ppm.
3. Minimum Detectability:  50 ppm.
4. Accuracy: Maximum 10 percent of full scale.
5. Repeatability: Maximum plus or minus 2 percent of full scale.
6. Response: Maximum 150 seconds for 90 percent of full scale, and 20-second step

change.
7. Detection Level Set Points:

a. Detection Level 1:  50 ppm.
b. Detection Level 2:  250 ppm.

8. Operating Temperature: 32 to 104 deg F.
9. Relative Humidity: 20 to 95 percent, noncondensing over the operating temperature

range.
10. Site Elevation: Maximum 6560 feet.

D. Input/Output Features:
1. Maximum Power Input: 120-V ac, 60 Hz, 75 W.
2. Number of Sensor/Transmitter Points:  Four.
3. Alarm Relays: Minimum 3 relays at a minimum of 5-A resistive load each.
4. Alarm Set Points: Displayed and adjustable through keypad on front of meter.
5. Alarm Silence Switch: Mount in the front panel of the monitor to stop audible and visual

notification appliances, but alarm LED remains illuminated.
6. Alarm Manual Reset: Momentary-contact push button in the front panel of the monitor

stops audible and visual notification appliances, extinguishes alarm LED, and returns
monitor to detection mode at current detection levels.

7. Display: Alphanumeric LCD, LED indicating lights for each detection level; acknowledge
switch and test switch mounted on front panel; alarm status LEDs and service fault/trouble
LEDs.

8. Audible Output: Minimum 75 dB at 10 feet.
9. Visible Output: Strobe light.
10. Analog Output: 0- to 10-V dc into 2k ohms, or 4- to 20-mA into 1k ohms.
11. Serial Output: RS-232 or RS-485 compatible with HVAC controls.
12. Enclosure: NEMA 250, Type 1, with locking quarter-turn latch and key.

2.02 NDIR REFRIGERANT MONITOR
A. Description: Sensor shall be factory tested, calibrated, and certified to continuously measure

and display the specific gas concentration and shall be capable of indicating, alarming,and
automatically activating ventilation system.

B. Standard: Monitoring system shall comply with ASHRAE 15.
C. Performance:

1. Refrigerant to Be Monitored:  R-513A.
2. Range: 0 to 1000 ppm.
3. Sensitivity:

a. Minimum Detectability:  10 ppm.
b. Accuracy: 0 to 100 ppm; plus or minus 10 ppm. 100 to 1000 ppm; plus or minus 10

percent of reading.
c. Repeatability: Plus or minus 1 percent of full scale.
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d. Response: Maximum 10 seconds per sample.
e. Detection Level Set Points:

1) Detection Level 1:  1 ppm.
2) Detection Level 2:  10 ppm.
3) Detection Level 3:  50 ppm.

4. Sensitivity:
a. Minimum Detectability:  20 ppm.
b. Accuracy: 0 to 100 ppm; plus or minus 20 ppm, 100 to 1000 ppm; plus or minus 5

percent of reading.
c. Repeatability: Plus or minus 1 percent of full scale.
d. Response: 50 percent of a step change in 60 seconds.
e. Detection Level Set Points:

1) Detection Level 1:  20 ppm.
2) Detection Level 2:  50 ppm.
3) Detection Level 3:  250 ppm.

5. Operating Temperature: 32 to 104 deg F.
6. Relative Humidity: 20 to 95 percent, noncondensing over the operating temperature

range.
7. Site Elevation: Maximum 6560 feet.

D. Input/Output Features:
1. Maximum Power Input: 120-V ac, 60 Hz, 75 W.
2. Number of Air-Sampling Points:  Four.
3. Air-Sampling Point Inlet Filter: 0.10-micron filter element for each sampling point.
4. Air-Sampling Point Analog Output: 0- to 10-V dc into 2k ohms, or 4- to 20-mA into 1k

ohms matched to sensor output.
5. Alarm Relays: Minimum 3 relays at a minimum of 5-A resistive load each.
6. Alarm Set Points: Displayed on front of meter and adjustable through keypad on front of

meter.
7. Alarm Acknowledge Switch: Mount in the front panel of the monitor to stop audible and

visual notification appliances, but alarm LED remains illuminated.
8. Alarm Manual Reset: Momentary-contact push button in the front panel of the monitor

stops audible and visual notification appliances, extinguishes alarm LED, and returns
monitor to detection mode at current detection levels.

9. Display: Alphanumeric LCD, LED indicating lights for each detection level; acknowledge
switch and test switch mounted on front panel; alarm status LEDs and service fault LEDs.

10. Audible Output: Minimum 75 dB at 10 feet.
11. Visible Output: Strobe light.
12. Sensor Analog Output: 0- to 10-V dc into 2k ohms, or 4- to 20-mA into 1k ohms.
13. Serial Output: RS-232 or RS-485 compatible with HVAC controls.
14. Enclosure: NEMA 250, Type 1, with locking quarter-turn latch and key.

2.03 PIR REFRIGERANT MONITOR
A. Description: Sensor shall be factory tested, calibrated, and certified to continuously measure

and display the specific gas concentration and shall be capable of indicating, alarming,and
automatically activating ventilation system.

B. Standard: Monitoring system shall comply with ASHRAE 15.
C. Performance:

1. Refrigerant to Be Monitored:  R-513A.
2. Range: 0 to 1000 ppm.
3. Sensitivity:

a. Minimum Detectability:  1 ppm.
b. Accuracy: 0 to 50 ppm; plus or minus 1 ppm. 51 to 1000 ppm; plus or minus 10

percent of reading.
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c. Repeatability: Plus or minus 1 percent of full scale.
d. Response: Maximum 10 seconds per sample.
e. Detection Level Set Points:

1) Detection Level 1:  1 ppm.
2) Detection Level 2:  10 ppm.
3) Detection Level 3:  50 ppm.

4. Sensitivity:
a. Minimum Detectability:  20 ppm.
b. Accuracy: 0 to 100 ppm; plus or minus 20 ppm, 100 to 1000 ppm; plus or minus 5

percent of reading.
c. Repeatability: Plus or minus 1 percent of full scale.
d. Response: 50 percent of a step change in 60 seconds.
e. Detection Level Set Points:

1) Detection Level 1:  20 ppm.
2) Detection Level 2 :  50 ppm.
3) Detection Level 3:  250 ppm.

5. Operating Temperature: 32 to 104 deg F.
6. Relative Humidity: 20 to 95 percent, noncondensing over the operating temperature

range. Compensate sensor for relative humidity.
7. Site Elevation: Maximum 6560 feet.

D. Input/Output Features:
1. Maximum Power Input: 120-V ac, 60 Hz, 75 W.
2. Number of Air-Sampling Points:  Four.
3. Air-Sampling Point Inlet Filter: 0.10-micron filter element for each sampling point.
4. Air-Sampling Point Analog Output: 0- to 10-V dc into 2k ohms, or 4- to 20-mA into 1k

ohms matched to sensor output.
5. Alarm Relays: Minimum 3 relays at a minimum of 5-A resistive load each.
6. Alarm Set Points: Displayed and adjustable through keypad on front of meter.
7. Alarm Silence Switch: Mount in the front panel of the monitor to stop audible and visual

notification appliances, but alarm LED remains illuminated.
8. Alarm Manual Reset: Momentary-contact push button in the front panel of the monitor

stops audible and visual notification appliances, extinguishes alarm LED, and returns
monitor to detection mode at current detection levels.

9. Display: Alphanumeric LCD, LED indicating lights for each detection level; acknowledge
switch and test switch mounted on front panel; alarm status LEDs and service fault/trouble
LEDs.

10. Audible Output: Minimum 75 dB at 10 feet.
11. Visible Output: Strobe light.
12. Sensor Analog Output: 0- to 10-V dc into 2k ohms, or 4- to 20-mA into 1k ohms.
13. Serial Output: RS-232 or RS-485 compatible with HVAC controls.
14. Enclosure: NEMA 250, Type 1, with locking quarter-turn latch and key.

2.04 MONITOR ALARM SEQUENCE
A. Detection Level 1: Notify HVAC control workstation of detection in the refrigeration equipment

room on a rise or fall of refrigerant concentration to this level. Start ventilation system at low
speed to allow occupancy by maintenance technicians to identify leaks. Cycle blue strobe
lights.

B. Detection Level 2: Notify the HVAC control workstation of the detection in the refrigeration
equipment room on a rise or fall of refrigerant concentration to this level. Run ventilation system
at high speed on a rise in concentration to this level, and change to low speed on a reduction in
concentration below this level. Operate the ventilation system at high speed for a minimum of
five minutes. Cycle amber strobe lights.
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C. Detection Level 3: Notify the HVAC control workstation of the detection in the refrigeration
equipment room on a rise or fall of refrigerant concentration to this level. Sound alarm horns
and cycle red strobe lights inside and outside refrigeration equipment room. Terminate
operation of any combustion-process equipment located in the refrigeration equipment room.
Provide manual reset for this detection level.

D. Sensor Fault/Trouble: Notify HVAC control workstation of fault/trouble detection in monitor.
2.05 NOTIFICATION APPLIANCES

A. Horns: Comply with UL 464; electric-vibrating-polarized type, listed by a qualified testing
agency with provision for housing the operating mechanism behind a grille. Horns shall produce
a sound-pressure level of 90 dBA, measured 10 feet from the horn.

B. Visible Alarm Devices: Comply with UL 1971; three color xenon strobe lights, with clear or
nominal white polycarbonate lens mounted on an aluminum faceplate. The words
"REFRIGERANT DETECTION" printed in minimum 1/2-inch-high letters on the lens. Rated light
output is 75 candela.

2.06 AIR-SAMPLING TUBING
A. Annealed-Temper Copper Tubing: ASTM B 88, Type L.

PART 3  EXECUTION
3.01 INSTALLATION

A. Comply with ASHRAE 15.
B. Install air-sampling inlets, or diffusion type monitors in pits, tunnels, or trenches in machinery

room that are accessible to personnel.
C. Floor mount diffusion-type monitor, sensor/transmitters, or air-sampling inlets on slotted

channel frame 12 to 18 inches above the floor in a location near the refrigerant source or
between the refrigerant source and the ventilation duct inlet.

D. Wall mount air-sampling multiple-point monitors with top of unit 60 inches above finished floor.
E. Run air-sampling tubing from monitor to air-sampling point, in size as required by monitor

manufacturer. Install tubing with maximum unsupported length of 36 inches, for tubing exposed
to view. Terminate air-sampling tubing at sampling point with filter recommended by monitor
manufacturer.

F. Install air-sampling tubing with sufficient slack and flexible connections to allow for vibration of
tubing and movement of equipment.

G. Purge air-sampling tubing with dry, oil-free compressed air before connecting to monitor.
H. Number-code or color-code air-sampling tubing for future identification and service of air-

sampling multiple-point monitors.
I. Extend air-sampling tubing from exhaust part of multiple-point monitors to outside.
J. Extend air-sampling tubing from outdoors to outdoor inlet connection of NDIR monitors.

Terminate air-sampling tubing at outdoor inlet location with filter recommended by monitor
manufacturer.

K. Install warning signs, labels, and nameplates to identify detection devices and SCBA according
to Section 230553 "Identification for HVAC Piping and Equipment."

L. Place warning signs inside and outside each door to the refrigeration equipment room. Sample
wording: "AUDIBLE AND VISUAL ALARM SOUNDING INDICATES REFRIGERANT
DETECTION - ENTRY REQUIRES SCBA."

M. Audible Alarm-Indicating Devices: Install at each entry door to refrigeration equipment room,
and position not less than 6 inches below the ceiling. Install horns on flush-mounted back
boxes with the device-operating mechanism concealed behind a grille.

N. Visible Alarm-Indicating Devices: Install adjacent to each alarm horn at each entry door to
refrigeration equipment room, and position at least 6 inches below the ceiling.
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3.02 FIELD QUALITY CONTROL
A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and

prepare test reports.
B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,

test, and adjust components, assemblies, and equipment installations, including connections.
Report results in writing.

C. Perform tests and inspections and prepare test reports.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to

inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

D. Tests and Inspections:
1. Inspect field-assembled components, equipment installation, and electrical connections for

compliance with requirements.
2. Test and adjust controls and safeties.
3. Test Reports: Prepare a written report to record the following:

a. Test procedures used.
b. Test results that comply with requirements.
c. Test results that do not comply with requirements and corrective action taken to

achieve compliance with requirements.
E. Repair or replace malfunctioning units and retest as specified above.

3.03 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain refrigerant detection devices and SCBA equipment. Refer to
requirements in Section 017900 "Demonstration and Training."

B. SCBA Training: Provide an instructional video that details operating procedures of equipment.
END OF SECTION
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	NOTICE TO BIDDERS
	RFB #948200-01
	The Iowa Department of Administrative Services will be receiving bids for the removal and replacement of the existing chiller at the Iowa Department for the Blind at 524 4th Street, Des Moines, Iowa 50309.
	The Iowa Department of Administrative Services anticipates construction to begin on December 17, 2026 and end on January 22, 2027.
	Bids must be received no later than 2:00 pm, Friday , February 13, 2026. Late bids will not be considered. Bids shall be submitted on IMPACS Electronic Procurement System. The Bid shall be accompanied by a Bid Security as set forth in the Instructions to Bidders in the amount of 5% of the total bid amount. Each bid shall be accompanied by a bid bond, cashier’s check or a certified check drawn upon a solvent bank chartered under the laws of the United States of America.
	Bid Opening
	The Iowa Department of Administrative Services reserves the right to reject any and all bids, and to waive irregularities and to accept a bid that is deemed in the best interest of the State of Iowa.
	Bidders must comply with all affirmative action/equal employment opportunity provisions of the State of Iowa and the Federal Government.
	This project is exempt from Iowa Sales Tax. Davis Bacon Wages will not apply to this project.
	Questions must be submitted by 3:00 pm, February 4, 2026, to the Issuing Officer.
	Bidding documents may stipulate a specific product. Substitute product will be considered if a written request is received by 3:00 pm, February 4, 2026, prior to bid opening. Substitution requests will be considered for all products per Section 01 2500 Substitution Procedures, even if the specification does not include a statement such as “or equal,” “equal to,” “equivalent to,” or “basis of design,” unless otherwise noted.
	An optional pre-bid meeting will be held on Wednesday, January 27, 2026 at 2:00 pm at the Iowa Department for the Blind at 524 4th Street, Des Moines, Iowa 50309. This meeting is not mandatory but is highly recommended. If you plan on attending the meeting, please email Aaron Ledeboer with McGough Construction at aaron.ledeboer@mcgough.com to confirm your attendance. See parking information on the next page.  We encourage contractors to attend in person, but in the instance a contractor is not able to attend we will have a Teams Meeting set up per the information below:
	Microsoft Teams
	Join the meeting now
	Meeting ID: 297 203 804 455 68
	Passcode: es9HK6wk
	Dial in by phone
	+1 412-912-1530,,54839835# United States, Pittsburgh
	Phone conference ID: 548 398 35#
	Bidding Documents, including drawing sheets bearing the project name Iowa Department for the Blind Chiller Replacement, Dated 12/05/25 and the Project Manual prepared by KCL Engineering dated 12/05/25, may be obtained from Rapids Reproductions by visiting www.rapidsrepro.com or by calling (515) 251-3222 on Monday, January 19, 2026.
	For further information regarding this project contact:
	Michael Bradbury – Issuing Officer
	Phone: (515) 823-9327
	E-Mail:  construction.procurement@iowa.gov
	END OF SECTION
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	004116R - Bid Form
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	012600R - Contract Modification Procedures
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	013100 R - Project Management and Coordination
	013100.01R - Web Based Construction Management
	PART 1 -  GENERAL
	1.01 DESCRIPTION
	A. The Owner and Contractor shall utilize Procore Technologies, Inc. Procore system for electronic submittal of all data and documents (unless specified otherwise by the owner’s representative) throughout the duration of the Contract. Procore is a web-based electronic media site that is hosted by Procore Technologies, Inc., utilizing their Procore web solution. Procore will be made available to all contractors’ project personnel, subcontractor personnel, suppliers, consultants and the Designer of Record. The joint use of this system is to facilitate; electronic exchange of information, automation of key processes, and overall management of the contract. Procore shall be the primary means of project information submission and management. When required by the Owners representative, paper documents will also be provided. In the event of discrepancy between the electronic version and paper documents, the paper documents will govern. Procore is a registered trademark of Procore Technologies, Inc.

	1.02 USER ACCESS LIMITATIONS
	A. The Owner’s Representative/Construction Manager will control the Contractor's access to Procore by allowing access and assigning user profiles to accepted Contractor personnel. User profiles will define levels of access into the system, determine assigned function-based authorizations (determines what can be seen) and user privileges (determines what they can do). Sub-contractors and suppliers will be given access to Procore through the Contractor. Entry of information exchanged and transferred between the Contractor and its sub-contractors and suppliers on Procore shall be the responsibility of the Contractor.

	1.03 AUTOMATED SYSTEM NOTIFICATION AND AUDIT LOG TRACKING
	A. Review comments made (or lack thereof) by the Owner on Contractor submitted documentation shall not relieve the Contractor from compliance with requirements of the Contract Documents. The Contractor is responsible for managing, tracking, and documenting the Work to comply with the requirements of the Contract Documents. Owner’s acceptance via automated system notifications or audit logs extends only to the face value of the submitted documentation and does not constitute validation of the Contractor's submitted information.

	1.04 SUBMITTALS
	A. See Section 01 3300 SUBMITTAL PROCEDURES:
	B. Preconstruction Submittals

	1.05 COMPUTER REQUIREMENTS
	A. The Contractor shall use computer hardware and software that meets the requirements of the Procore system as recommended by Procore Technologies, Inc. to access and utilize Procore. As recommendations are modified by Procore, the Contractor will upgrade their system(s) to meet the recommendations or better. Upgrading of the Contractor's computer systems will not be justification for a cost or time modification to the Contract. The contractor will ensure that connectivity to the Procore system (whether at the home office or job site) is accomplished through DSL, cable, T-1 or wireless communications systems. The minimum bandwidth requirement for using the system is 128kb/s. It is recommended a faster connection be used when uploading pictures and files into the system. Procore supports the current and prior two major versions of Chrome, Firefox, Internet Explorer, and Safari.
	B. The Contractor shall be responsible for the validity of their information placed in Procore and for the abilities of their personnel. Accepted users shall be knowledgeable in the use of computers, including Internet Browsers, email programs, cad drawing applications, and Adobe Portable Document Format (PDF) document distribution program. The Contractor shall utilize the existing forms in Procore to the maximum extent possible. If a form does not exist in Procore the Contractor must include a form of their own or provided by the Owner representative as an attachment to a submittal. Adobe PDF documents will be created through electronic conversion rather than optically scanned whenever possible. The Contractor is responsible for the training of their personnel in the use of Procore (outside what is provided by the owner) and the other programs indicated above as needed.
	C. User Access Administration: Provide a list of Contractor's key Procore personnel for the Owner's Representative acceptance. Contractor is responsible for adding and removing users from the system.  The Owners Representative reserves the right to perform a security check on all potential users. The Contractor will be allowed to add additional personnel and sub-contractors to Procore.

	1.06 CONNECTIVITY PROBLEMS
	A. Procore is a web-based environment and therefore subject to the inherent speed and connectivity problems of the Internet. The Contractor is responsible for its own connectivity to the Internet. Procore response time is dependent on the Contractor's equipment, including processor speed, Internet access speed, etc. and current traffic on the Internet. The Owner will not be liable for any delays associated from the usage of Procore including, but not limited to: slow response time, down time periods, connectivity problems, or loss of information. The contractor will ensure that connectivity to the Procore system (whether at the home office or job site) is accomplished through DSL, cable, T-1 or wireless communications systems. The minimum bandwidth requirement for using the system is 128kb/s. It is recommended a faster connection be used when uploading pictures and files into the system. Under no circumstances shall the usage of the Procore be grounds for a time extension or cost adjustment to the contract.

	1.07 TRAINING
	A. The Construction Manager shall provide the necessary training to the Prime Contractor.
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	2.01 DESCRIPTION
	A. Procore project management application (no equal) Provided by Procore Technologies, Inc. www.Procore.com


	PART 3 -  EXECUTION
	3.01 PROCORE UTILIZATION
	A. Procore shall be utilized in connection with submittal preparation and information management required by Sections:
	B. Design Document Submittals
	C. Shop Drawings
	D. Product Data
	E. Samples
	F. Administrative Submittals
	G. Compliance Submittals
	H. Record and Closeout Submittals
	I. Financial Submittals
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