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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 #944400-01

The Iowa Department of Administrative Services will be receiving bids for the replacement of the parking 
lot & tunnel cap, implementation of a sump pump system, replacement of utility lines, repairing the structural 
integrity of the tunnel walls and relocation of tunnel access hatches for the Main Building to the SW Wing 
underground tunnel at the Clarinda Correctional Facility, Clarinda, Iowa 51632.

The Iowa Department of Administrative Services anticipates construction to begin on February 26th, 2026 
and end on August 28th, 2026.

Bids must be received no later than 02:00 pm, Thursday, November 20th, 2025. 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/cus-sste-vqc and teleconference number 
+1 856-494-6854 Pin: 248 851 602# at 03:00 pm on Thursday November 20th, 2025.

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 02:00 pm, Thursday November 6th, 2025, to the Issuing Officer.

Bidding documents may stipulate a specific product. Substitute product will be considered if a written 
request is received by 02:00 pm, Thursday November 6th, 2025, 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 Thursday, October 23rd, 2025 at 10:00 am at the Clarinda 
Correctional Facility at 2000 N 16th St, Clarinda, Iowa 51632. This meeting is not mandatory but is highly 
recommended.

Bidding Documents, including drawing sheets bearing the project name DOC CCF Tunnel 
Repair/Replacement Main Bldg. SW Wing, Dated 10/10/2025 and the Project Manual prepared by Snyder 
& Associates, Inc dated 10/10/2025, may be obtained from Rapids Reproductions by 
visiting www.rapidsreproplanroom.com or by calling (515) 251-3222 on Thursday, October 16th, 2025. 

For further information regarding this project contact:
Michael Bradbury – Issuing Officer
Phone:  (515) 823-9327
E-Mail:  construction.procurement@iowa.gov

https://bids.sciquest.com/apps/Router/PublicEvent?CustomerOrg=DASIowa
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmeet.google.com%2Fcus-sste-vqc%3Fhs%3D122%26authuser%3D0&data=05%7C02%7Cmmckeever%40samuelsgroup.net%7C434f0c3ef2364c02388408de0819a1cb%7Cddc61c046034495aac7a87d92a8a12bc%7C0%7C0%7C638957103359963737%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=kuQBXET20207qvDfIw8EOk%2BPaL1MeoIQLa4%2FaowvVg8%3D&reserved=0
http://www.rapidsreproplanroom.com/
mailto:construction.procurement@iowa.gov
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END OF SECTION
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SECTION 00 2113

INSTRUCTIONS TO BIDDERS

RFB #944400-01

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: The replacement of the parking lot & tunnel cap, implementation of a sump 
pump system, replacement of utility lines, repairing the structural integrity of the tunnel walls and 
relocation of tunnel access hatches for the Main Building to the SW Wing underground tunnel at 
the Clarinda Correctional Facility, Clarinda, Iowa 51632.

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
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A. PURCHASING AGENT:  Purchasing Agent � Issuing Officer, Michael Bradbury, 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 

B. OWNER REPRESENTATIVE:  Brad Tonyan, State of Iowa, Department of Administrative 
Services, 109 SE 13th Street, Des Moines, IA 50319, Phone: 515-360-7718; email: 
brad.tonyan@iowa.gov 

C. ON-SITE COORDINATOR:  Greg Graham, Plant Operations Manager, Phone:  712-370-4448; 
email: Gregory.graham@iowa.gov 

D. CONSTRUCTION MANAGER CONTACT:  Mac McKeever, The Samuels Group, 2929 Westown 
Parkway Suite 200, West Des Moines, Iowa 50266, Phone: 712-898-3654; email: 
mmckeever@samuelsgroup.net 

E. DESIGN PROFESSIONAL CONTACT:  Elizabeth Hunter, Snyder & Associates Inc, 231 Bennett 
Ave, Council Bluffs, Iowa 51503, Phone: 402-740-9069; email: ehunter@snyder-associates.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.     
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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 
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
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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 
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.
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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, 
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-
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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 
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
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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;
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 
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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 
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.
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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

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:
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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

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 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 � 11/21/2025
B. Anticipated Date of Commencement � 02/26/2026
C. Substantial Completion by � 08/28/2026

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED

END OF SECTION



# Activity ID Activity Name Predecessors DUR Activity %
Complete

Start Planned Start Actual Start Finish

1 Project: 9444.00 DOC CCF Tunnel Repair / Replacement Main Bldg. SW WingProject: 9444.00 DOC CCF Tunnel Repair / Replacement Main Bldg. SW WingProject: 9444.00 DOC CCF Tunnel Repair / Replacement Main Bldg. SW Wing243 10-Oct-25 A 10-Oct-25 10-Oct-25 25-Sep-26

2 WBS: DESIGN/BIDDINGWBS: DESIGN/BIDDINGWBS: DESIGN/BIDDING 28 10-Oct-25 A 10-Oct-25 10-Oct-25 19-Nov-25

3 DBPC1130 Contractor Bidding DBPC1120 28 0% 10-Oct-25 A 10-Oct-25 10-Oct-25 18-Nov-25

4 DBPC1120 100% Construction Docs. 0 100% 10-Oct-25 A 10-Oct-25 10-Oct-25 10-Oct-25 A

5 DBPC1140 Execution of CA DBPC1130 0 0% 19-Nov-25 19-Nov-25 19-Nov-25

6 WBS: CONSTRUCTIONWBS: CONSTRUCTIONWBS: CONSTRUCTION 243 10-Oct-25 10-Oct-25 25-Sep-26

7 WBS: AdminstrationWBS: AdminstrationWBS: Adminstration 243 10-Oct-25 10-Oct-25 25-Sep-26

8 CAA1022 Procurement 79 0% 10-Oct-25 10-Oct-25 04-Feb-26

9 CAA1000 CA Contract DBPC1140 0 0% 19-Nov-25

10 CAA1010 Contractor's Contracts CAA1000 2 0% 19-Nov-25 19-Nov-25 21-Nov-25

11 CAA1020 Submittals CAA1010 10 0% 19-Nov-25 19-Nov-25 04-Dec-25

12 CAA1030 PreConstruction Meetings CAA1020 14 0% 19-Nov-25 19-Nov-25 10-Dec-25

13 CAA1040 Substantial Completion CAC1004 0 0% 28-Aug-26

14 CAA1050 Close-Outs CAA1040 19 0% 31-Aug-26 31-Aug-26 25-Sep-26

15 CAA1060 Final Completion CAA1050 0 0% 25-Sep-26

16 WBS: ConstructionWBS: ConstructionWBS: Construction 145 26-Feb-26 26-Feb-26 21-Sep-26

17 CAC1000 Site Security Prep CAA1010 1 0% 26-Feb-26 26-Feb-26 26-Feb-26

18 CAC1010 Parking Lot Pavement Removal CAC1000 10 0% 27-Feb-26 27-Feb-26 12-Mar-26

19 CAC1030 Structural Lid Removal & Temporary Construction Access CAC1010 15 0% 13-Mar-26 13-Mar-26 02-Apr-26

20 CAC1040 Temporary Shoring & Protection of Existing Utilities CAC1030 15 0% 06-Apr-26 06-Apr-26 24-Apr-26

21 CAC1050 Chilled Water & Steam Piping Removal CAC1040 15 0% 27-Apr-26 27-Apr-26 15-May-26

22 CAC1060 Plumbing Piping Removal CAC1050 10 0% 18-May-26 18-May-26 01-Jun-26

23 CAC1070 Electrical Removal CAC1060 15 0% 18-May-26 18-May-26 08-Jun-26

24 CAC1080 Sump Pump Prep CAC1070 10 0% 09-Jun-26 09-Jun-26 22-Jun-26

25 CAC1090 Sump Pump Install CAC1080 5 0% 16-Jun-26 16-Jun-26 22-Jun-26

26 CAC1100 Chilled Water & Steam Pipe Replacement CAC1090 23 0% 23-Jun-26 23-Jun-26 23-Jul-26

27 CAC1120 Electrical Replacement CAC1110 20 0% 10-Jul-26 10-Jul-26 06-Aug-26

28 CAC1110 Plumbing Piping Replacement CAC1100 10 0% 24-Jul-26 24-Jul-26 06-Aug-26

29 CAC1002 Structural Lid Replacement & Permanent Access Hatch Install CAC1120 15 0% 31-Jul-26 31-Jul-26 20-Aug-26

30 CAC1004 Parking Lot Replacement CAC1002 10 0% 17-Aug-26 17-Aug-26 28-Aug-26

31 CAC1035 Landscaping CAC1004 10 0% 31-Aug-26 31-Aug-26 14-Sep-26

32 CAC3000 Final Punch-List CAC1035 5 0% 15-Sep-26 15-Sep-26 21-Sep-26
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10-Oct-25 00:00 Data Date
DATA DATE 10.10.2025
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SECTION 00 3126

EXISTING HAZARDOUS MATERIAL INFORMATION 

PART 1 - GENERAL

1.01 EXISTING HAZARDOUS MATERIAL INFORMATION

A. This Document with its referenced attachments is part of the Procurement and Contracting 

Requirements for Project. They provide Owner's information for Bidders' convenience and are 

intended to supplement rather than serve in lieu of Bidders' own investigations. They are 

made available for Bidders' convenience and information, but are not a warranty of existing 

conditions.

B. The existing hazardous materials survey reports related to this Project, were prepared by:

1. Atlas Technical Consultants LLC, 4503 E 50th St Suite 800, Des Moines, Iowa 50317

C. Related Requirements:

1. Section 3.12 �Hazardous Materials� in the ConsensusDocs 802 contract for notification 

requirements if materials suspected of containing hazardous materials are encountered.

PART 2 - PRODUCTS � NOT USED

PART 3 - EXECUTION � NOT USED

END OF SECTION
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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. 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 #944400-01

BID FORM for CONSTRUCTION CONTRACT
for

Clarinda Correctional Facility (CCF)
2000 N. 16th St., Clarinda, Iowa 51632

Project 9444.00

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 August 8, 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 � General Construction Prime Contractor

Description: Includes the civil and structural scopes of work. This package includes, but is not limited to, 
concrete repairs and modifications to tunnel access, landscaping, backfilling, sump pit grating, temporary 
shoring and protection for utilities and tunnel cleaning.

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

Dollars

($___________________________).

BP 02 � Mechanical, Electrical and Plumbing Prime Contractor

Description: Includes the mechanical/electrical/plumbing scope of work. This package includes, but is not 
limited to, chilled water, domestic water, steam piping removal and replacement, remove and replace 
electrical conduit and lighting, new sump pump and power for it.

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.
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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, 
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: ___________________________
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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: _________________________________________________

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, 
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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.

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
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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:  Clarinda Correctional Facility 2000 N 16th St, Clarinda, Iowa 51632.
B. DAS Project #: 9444.00 
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: Brad Tonyan, Iowa Department of Administrative Services, 109 SE 

13th Street, Des Moines, IA 50319
E. Construction Manager: Mac McKeever, The Samuels Group, 2929 Westown Parkway Suite 

200, West Des Moines, Iowa 50266.

1.03 PROJECT SUMMARY

A. The project includes The replacement of the parking lot & tunnel cap, implementation of a sump 
pump system, replacement of utility lines, repairing the structural integrity of the tunnel walls 
and relocation of tunnel access hatches for the Main Building to the SW Wing underground 
tunnel at the Clarinda Correctional Facility, Clarinda, Iowa 51632.

B. Target date to provide substantial completion is August 28th, 2026.

1.04 BID SCOPE SUMMARY

A. Scope Applicable to All Bid Packages:
1. 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 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.

2. 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.
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3. On site supervision by Prime Contractor at all times work by that contractor or their 
subcontractors/suppliers is taking place.

4. 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.

5. 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.

6. 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.

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

8. Contractor to provide dust and debris control as necessary to protect adjacent areas of
construction.

9. Contractor to provide cleaning of the work area at minimum on a daily basis.
10. Contractor personnel shall immediately report lost or missing tools.
11. The owner has limited resources for escorting individuals in and out of the facility. The

contractor shall conduct construction activities to minimize the amount of travel in and out
of the facility during the construction workday.

1.05 WORK HOUR RESTRICTIONS

A. Work hours are from 07:00 AM to 05:00 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. Parking in the West Parking lot of the Clarinda Correctional Facility is off limits. Contractors
shall park in the designated parking areas noted on the project drawings and/or as directed by
the construction manager and correctional facility.

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.
D. Coordinate disruption of utilities, fire alarm system, electrical system, plumbing/HVAC systems,

etc. with the facility a minimum of 72 hours prior to commencement of any work.
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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. All construction workers must have a background check completed prior to entering the campus 
to perform work.

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

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

of the work.
I. Secure all tools at the end of the day.
J. Maintain control of all tools, supplies, and debris at all times during the work.
K. Never leave keys in any vehicle.  If a security officer finds keys in a vehicle, they are under 

orders to turn them in to a security supervisor.
L. Do not give anything to residents or take anything from residents; if they offer, inform your 

supervisor.
M. Secure all tools at the end of each day.  Never leave tools unattended.  All tools shall be 

checked in at the beginning of the day and checked out at the end of the day.  If security officers 
find loose tools, they are under orders to turn them in to their supervisor.  

N. 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. 

O. During an emergency, follow the instructions of the security staff.
P. Contractor shall wear clothing of a different color, pattern, fashion, etc. as to distinguish 

themselves from inmates. High visibility orange shall not be worn by contractors.
Q. Contractors shall conduct all construction work under OSHA compliance.
R. All ladders shall be taken down at the end of the workday and secured with locking

devices.

1.09 BID PACKAGE INSTRUCTIONS 

A. Bid Package #01 – General Construction Prime Contractor: Trade Contractor shall include all 
of the following, but not limited to, as part of the contract:
1. Includes the civil and structural scopes of work. This package includes, but is not limited 

to, concrete repairs and modifications to tunnel access, landscaping, backfilling, sump pit 
grating, temporary shoring and protection for utilities and tunnel cleaning.

2. Includes all drawings, specifications and addenda.
3. Includes clean up of the work area at a minimum daily. Contractor to provide clean up of 

the work area at minimum daily.
4. Includes scheduling of all deliveries of materials to the project site. Includes all labor and 

equipment to load and unload materials to the construction site.
5. Includes all costs for removal and disposal of demolished equipment and materials.

B. Bid Package #02 – Mechanical, Electrical and Plumbing Prime Contractor: Trade Contractor 
shall include all of the following, but not limited to, as part of the contract:
1. Includes the mechanical/electrical/plumbing scope of work. This package includes, but is 

not limited to, chilled water, domestic water, steam piping removal and replacement, 
remove and replace electrical conduit and lighting, new sump pump and power for it.

2. Includes all drawings, specifications and addenda.
3. Includes clean up of the work area at a minimum daily. Contractor to provide clean up of 

the work area at minimum daily.
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4. Includes scheduling of all deliveries of materials to the project site. Includes all labor and 
equipment to load and unload materials to the construction site.

5. Includes all costs for removal and disposal of demolished equipment and materials.

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.
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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.
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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.

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)
F. Background Checks
G. Utility Locates/Ground Penetrations

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.
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J. Make the following types of submittal to Architect through the Construction Manager via 
Procore:
1. Request for Information/Interpretation.
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.
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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:
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.
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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.
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.

3.05 BACKGROUND CHECKS

A. Background checks must be performed on all on site employees, including sub-contractors.
B. The Contractor hereby explicitly authorized the Iowa DAS to conduct criminal history and/or 

other background investigation(s) of the Contractor, its officers, supervisory personnel, 
employees, and other staff retained by the Contractor or their sub-contractors for the 
performance of the contract.

C. A state of Iowa record check request form will be provided at the pre-construction meeting.  
Information required may include:
1. Last Name
2. First Name
3. Middle Name
4. Date of Birth
5. State Driver�s License or State ID #
6. Social Security #

3.06 UTILITY LOCATES/GROUND PENETRATIONS

A. Call Iowa One Call at 800-292-8989 to request a locate
1. Requests must be least five (5) working days prior to ground penetration.   

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) 
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of the scheduling program being used. The schedule will also be posted as a PDF 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.
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G. Show complete sequence of construction activity, identifying work of separate stages and other 
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.
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B. Preconstruction Photographs:  Before starting construction, take photographs of project site and 
surrounding properties, including existing items to remain during construction, from different 
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.
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2. Do not reproduce the Contract Documents to create shop drawings.

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. Enclosures and Fencing
K. Waste Removal

1.02 TEMPORARY UTILITIES

A. 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. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.
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

A. Use designated existing on-site roads for construction traffic.
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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 ENCLOSURES AND FENCING

A. Provide temporary enclosure and fences as necessary to protect the public and secure the site.
B. Provide security and facilities to protect work, existing facilities, and Owner�s operations from 

unauthorized entry, vandalism, or theft.

3.05 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.
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C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site 
storage time and potential damage to stored materials.

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.
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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.

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.
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7. Terminate and remove temporary facilities from project site, along with mockups, 
construction tools, and similar elements.

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

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.
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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.
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 

______________________________________________________________________________

______________________________________________________________________________

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

❑ 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

______________________________________________________________________________

______________________________________________________________________________
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Can 100% payment and retainage payment be released?   ❑ Yes   ❑ No
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SECTION 02 41 19 

SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of structure. 

1.2 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated 
to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 
and store. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 
damage, prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 
indicated to be salvaged or reinstalled. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 
methods and equipment to prevent damage to the item and surfaces; disposing of items unless 
indicated to be salvaged or reinstalled. 

1.3 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and 
their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner. 

1.4 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid 
delays. 



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING 

Clarinda, Iowa 

DAS#:9444.00 

RFB#:RFP944400-01 

 

PROJECT 9444.00 SELECTIVE DEMOLITION  
10-10-2025 

02 41 19- 2 

4. Review requirements of work performed by other trades that rely on substrates exposed 
by selective demolition operations. 

5. Review areas where existing construction is to remain and requires protection. 
6. Review required shoring and sequence.  

1.5 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 
proposed for protecting individuals and property, for environmental protection, for dust control 
and, for noise control. Indicate proposed locations and construction of barriers. 

B. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending 
dates for each activity. Ensure Owner's on-site operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 

C. Predemolition Photographs or Video: Show existing conditions of adjoining construction, 
including finish surfaces that might be misconstrued as damage caused by demolition 
operations.  

1.6 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 

1.7 FIELD CONDITIONS 

A. Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far 
as practical. 

C. Notify Engineer of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

D. Hazardous Materials: All hazardous materials have been removed from the tunnel and it is not 
expected that hazardous materials will be encountered in the Work. 
1. If suspected hazardous materials are encountered, do not disturb; immediately notify 

Engineer and Owner. Hazardous materials will be removed by Owner under a separate 
contract. 

E. Utility Service: Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations. 

1.8 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning 
selective demolition. Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing conditions. Owner 
does not guarantee that existing conditions are same as those indicated in Project Record 
Documents. 

C. Survey of Existing Conditions: Record existing conditions by use of measured drawings 
preconstruction photographs or video and templates. 
1. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused by 
salvage operations. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 
2. Arrange to shut off utilities with utility companies. 
3. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 
continuity of services/systems to other parts of building. 

3.3 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area 
and to and from occupied portions of building. 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as 
required to preserve stability and prevent movement, settlement, or collapse of construction and 
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finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 
construction being demolished. 

1. Strengthen or add new supports when required during progress of selective demolition. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

 
1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 

cutting methods least likely to damage construction to remain or adjoining construction. 
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping. Temporarily cover openings to remain. 

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

3. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of 
hidden space before starting flame-cutting operations. Maintain portable fire-suppression 
devices during flame-cutting operations. 

4. Maintain adequate ventilation when using cutting torches. 
5. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
6. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation. 
7. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
8. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

C. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Engineer, items may be removed to a suitable, 
protected storage location during selective demolition and reinstalled in their original locations 
after selective demolition operations are complete. 

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at 
least 3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement at 
perimeter of areas being demolished, cut reinforcement, and then remove remainder of 
concrete. Neatly trim openings to dimensions indicated. 

B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain 
and at regular intervals using power-driven saw, and then remove concrete between saw cuts. 
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3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 
construction and demolition waste landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent. 

3.7 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

3.8 SELECTIVE DEMOLITION SCHEDULE 

A. As indicated on drawings. 

END OF SECTION 
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SECTION 03 01 30 

MAINTENANCE OF CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Removal of deteriorated concrete and subsequent replacement and patching. 
2. Epoxy crack injection. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices. 

1. Unit prices apply to authorized work covered by estimated quantities. 
2. Unit prices apply to authorized additions to and deletions from the Work as authorized by 

Change Orders. 

B. General: Unit prices include the cost of preparing existing construction to receive the work 
indicated and costs of field quality control required for units of work completed. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, chemical composition, physical 
properties, test data, and mixing, preparation, and application instructions. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For concrete-maintenance specialist. 

B. Material Certificates: For each type of portland cement aggregate supplied for mixing or adding 
to products at Project site. 

C. Product Test Reports: For each manufactured bonding agent cementitious patching mortar 
joint-filler crack-injection adhesive, for tests performed by manufacturer and witnessed by a 
qualified testing agency. 

D. Field quality-control reports. 

E. Quality-Control Program: Submit before work begins. 
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1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Each manufactured bonding-agent packaged patching-mortar joint-
filler crack-injection-adhesive corrosion-inhibiting-treatment polymer-sealer and composite-
structural-reinforcement manufacturer shall employ factory-authorized service representatives 
who are available for consultation and Project-site inspection and on-site assistance. 

B. Concrete-Maintenance Specialist Qualifications: Engage an experienced concrete-maintenance 
firm that employs installers and supervisors who are trained and approved by manufacturer to 
apply packaged patching-mortar crack-injection adhesive corrosion-inhibiting treatments to 
perform work of this Section. Firm shall have completed work similar in material, design, and 
extent to that indicated for this Project with a record of successful in-service performance. 
Experience in only installing or patching new concrete is insufficient experience for concrete-
maintenance work. 

1. Field Supervision: Concrete-maintenance specialist firm shall maintain experienced full-
time supervisors on Project site during times that concrete-maintenance work is in 
progress. 

C. Quality-Control Program: Prepare a written plan for concrete maintenance to systematically 
demonstrate the ability of personnel to properly perform maintenance work, including each 
phase or process, protection of surrounding materials during operations, and control of debris 
and runoff during the Work. Describe in detail materials, methods, equipment, and sequence of 
operations to be used for each phase of the Work. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Comply with manufacturer's written instructions for minimum and maximum temperature 
requirements and other conditions for storage. 

B. Store cementitious materials off the ground, under cover, and in a dry location. 

C. Store aggregates covered and in a dry location; maintain grading and other required 
characteristics and prevent contamination. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations for Epoxies: Do not apply when air and substrate temperatures are 
outside limits permitted by manufacturer. During hot weather, cool epoxy components before 
mixing, store mixed products in shade, and cool unused mixed products to retard setting. Do not 
apply to wet substrates unless approved by manufacturer. 

1. Use only Class A epoxies when substrate temperatures are below or are expected to go 
below 40 deg F within eight hours. 

2. Use only Class A or B epoxies when substrate temperatures are below or are expected 
to go below 60 deg F within eight hours. 

3. Use only Class C epoxies when substrate temperatures are above and are expected to 
stay above 60 deg F for eight hours. 
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B. Cold-Weather Requirements for Cementitious Materials: Do not apply unless concrete-surface 
and air temperatures are above 40 deg F and will remain so for at least 48 hours after 
completion of Work. 

C. Cold-Weather Requirements for Cementitious Materials: Comply with the following procedures: 

1. When air temperature is below 40 deg F, heat patching-material ingredients and existing 
concrete to produce temperatures between 40 and 90 deg F. 

2. When mean daily air temperature is between 25 and 40 deg F, cover completed Work 
with weather-resistant insulating blankets for 48 hours after repair or provide enclosure 
and heat to maintain temperatures above 32 deg F within the enclosure for 48 hours after 
repair. 

3. When mean daily air temperature is below 25 deg F, provide enclosure and heat to 
maintain temperatures above 32 deg F within the enclosure for 48 hours after repair. 

D. Hot-Weather Requirements for Cementitious Materials: Protect repair work when temperature 
and humidity conditions produce excessive evaporation of water from patching materials. 
Provide artificial shade and wind breaks, and use cooled materials as required. Do not apply to 
substrates with temperatures of 90 deg F and above. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: For repair products, obtain each color, grade, finish, type, and variety of 
product from single source and from single manufacturer with resources to provide products of 
consistent quality in appearance and physical properties. 

2.2 BONDING AGENTS 

A. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent: Manufactured product that 
consists of water-insensitive epoxy adhesive, portland cement, and water-based solution of 
corrosion-inhibiting chemicals that forms a protective film on steel reinforcement. 

B. Epoxy Bonding Agent: ASTM C881/C881M, bonding system Type II and free of VOCs. 

C. Mortar Scrub Coat: Mix consisting of 1 part portland cement and 1 part fine aggregate 
complying with ASTM C144 except 100 percent passing a No. 16 sieve. 

2.3 PATCHING MORTAR 

A. Patching Mortar Requirements: 

1. Only use patching mortars that are recommended by manufacturer for each applicable 
horizontal, vertical, or overhead use orientation. 

2. Color and Aggregate Texture: Provide patching mortar and aggregates of colors and 
sizes necessary to produce patching mortar that matches existing, adjacent, exposed 
concrete. Blend several aggregates if necessary to achieve suitable matches. 
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3. Coarse Aggregate for Patching Mortar: ASTM C33/C33M, washed aggregate, Size No. 8, 
Class 5S. Add to patching-mortar mix only as permitted by patching-mortar manufacturer. 

B. Job-Mixed Patching Mortar: 1 part portland cement and 2-1/2 parts fine aggregate complying 
with ASTM C144, except 100 percent passing a No. 16 sieve. 

C. Cementitious Patching Mortar: Packaged, dry mix for repair of concrete. 
1. Compressive Strength: Not less than 5000 psi at 28 days when tested according to 

ASTM C109/C109M. 

D. Fine Aggregate for Grout: Fine aggregate according to ASTM C33/C33M, but with 100 percent 
passing a No. 8 sieve, 95 to 100 percent passing a No. 16 sieve, 55 to 80 percent passing a 
No. 30 sieve, 30 to 55 percent passing a No. 50 sieve, 10 to 30 percent passing a No. 100 
sieve, zero to 10 percent passing a No. 200 sieve, and having a fineness modulus of 1.30 to 
2.10. 

E. Grout Fluidifier for Grout: ASTM C937. 

F. Pozzolans for Grout: ASTM C618. 

2.4 JOINT FILLER 

A. Epoxy Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A 
Shore durometer hardness of at least 80 according to ASTM D2240. 

2.5 EPOXY CRACK-INJECTION MATERIALS 

A. Epoxy Crack-Injection Adhesive: ASTM C881/C881M, bonding system Type IV, free of VOCs. 
1. Capping Adhesive: Product manufactured for use with crack-injection adhesive by same 

manufacturer. 
2. Color: Provide epoxy crack-injection adhesive and capping adhesive that blend with 

existing, adjacent concrete and do not stain concrete surface. 

2.6 MISCELLANEOUS MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I, II, or III unless otherwise indicated. 

B. Water: Potable. 

2.7 MIXES 

A. General: Mix products, in clean containers, according to manufacturer's written instructions. 

1. Do not add water, thinners, or additives unless recommended by manufacturer. 
2. When practical, use manufacturer's premeasured packages to ensure that materials are 

mixed in proper proportions. When premeasured packages are not used, measure 
ingredients using graduated measuring containers; do not estimate quantities or use 
shovel or trowel as unit of measure. 
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3. Do not mix more materials than can be used within time limits recommended by 
manufacturer. Discard materials that have begun to set. 

B. Mortar Scrub Coat: Mix dry ingredients with enough water to provide consistency of thick cream. 

C. Dry-Pack Mortar: Mix required type(s) of patching-mortar dry ingredients with just enough liquid 
to form damp cohesive mixture that can be squeezed by hand into a ball but is not plastic. 

D. Concrete: Comply with Section 033000 "Cast-in-Place Concrete." 

PART 3 - EXECUTION 

3.1 CONCRETE MAINTENANCE 

A. Have concrete-maintenance work performed only by qualified concrete-maintenance specialist. 

B. Comply with manufacturers' written instructions for surface preparation and product application. 

3.2 EXAMINATION 

A. Notify Engineer seven days in advance of dates when areas of deteriorated or delaminated 
concrete and deteriorated reinforcing bars will be located. 

B. Locate areas of deteriorated or delaminated concrete using hammer or chain-drag sounding 
and mark boundaries. Mark areas for removal by simplifying and squaring off boundaries. At 
columns and walls make boundaries level and plumb unless otherwise indicated. 

C. Pachometer Testing: Locate at least three reinforcing bars using a pachometer, and drill test 
holes to determine depth of cover. Calibrate pachometer using depth of cover measurements, 
and verify depth of cover in removal areas using pachometer. 

D. Perform surveys as the Work progresses to detect hazards resulting from concrete-
maintenance work. 

3.3 PREPARATION 

A. Ensure that supervisory personnel are on-site and on duty when concrete maintenance work 
begins and during its progress. 

B. Protect persons, motor vehicles, surrounding surfaces of building being repaired, building site, 
plants, and surrounding buildings from harm resulting from concrete maintenance work. 

1. Comply with each product manufacturer's written instructions for protections and 
precautions. Protect against adverse effects of products and procedures on people and 
adjacent materials, components, and vegetation. 

2. Use only proven protection methods appropriate to each area and surface being 
protected. 

3. Provide temporary barricades, barriers, and directional signage to exclude public from 
areas where concrete maintenance work is being performed. 
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4. Erect temporary protective covers over walkways and at points of pedestrian and 
vehicular entrance and exit that must remain in service during course of concrete 
maintenance work. 

5. Contain dust and debris generated by concrete maintenance work and prevent it from 
reaching the public or adjacent surfaces. 

6. Use water-mist sprinkling and other wet methods to control dust only with adequate, 
approved procedures and equipment that ensure that such water will not create a hazard 
or adversely affect other building areas or materials. 

7. Protect floors and other surfaces along haul routes from damage, wear, and staining. 
8. Provide supplemental sound-control treatment to isolate removal and dismantling work 

from other areas of the building. 
9. Protect adjacent surfaces and equipment by covering them with heavy polyethylene film 

and waterproof masking tape or a liquid strippable masking agent. If practical, remove 
items, store, and reinstall after potentially damaging operations are complete. 

10. Neutralize and collect alkaline and acid wastes for disposal off Owner's property. 
11. Dispose of debris and runoff from operations by legal means and in a manner that 

prevents soil erosion, undermining of paving and foundations, damage to landscaping, 
and water penetration into building interiors. 

C. Existing Drains: Prior to the start of work in an area, test drainage system to ensure that it is 
functioning properly. Notify Engineer immediately of inadequate drainage or blockage. Do not 
begin work in an area until the drainage system is in working order. 

1. Prevent solids such as aggregate or mortar residue from entering the drainage system. 
Clean out drains and drain lines that become sluggish or blocked by sand or other 
materials resulting from concrete maintenance work. 

2. Protect drains from pollutants. Block drains or filter out sediments, allowing only clean 
water to pass. 

D. Preparation for Concrete Removal: Examine construction to be repaired to determine best 
methods to safely and effectively perform concrete maintenance work. Examine adjacent work 
to determine what protective measures will be necessary. Make explorations, probes, and 
inquiries as necessary to determine condition of construction to be removed in the course of 
repair. 

1. Verify that affected utilities have been disconnected and capped. 
2. Inventory and record the condition of items to be removed for reinstallation or salvage. 
3. Provide and maintain shoring, bracing, and temporary structural supports as required to 

preserve stability and prevent unexpected or uncontrolled movement, settlement, or 
collapse of construction being demolished and construction and finishes to remain. 
Strengthen or add new supports when required during progress of removal work. 

E. Reinforcing-Bar Preparation: Remove loose and flaking rust from exposed reinforcing bars by 
high-pressure water cleaning abrasive blast cleaning needle scaling or wire brushing until only 
tightly adhered light rust remains. 

1. Where section loss of reinforcing bar is more than 25 percent, or 20 percent in two or 
more adjacent bars, cut bars and remove and replace as indicated on Drawings. 

2. Remove additional concrete as necessary to provide at least 3/4-inch clearance at 
existing and replacement bars. 

3. Splice replacement bars to existing bars according to ACI 318 by lapping, welding, or 
using mechanical couplings. 
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F. Preparation of Floor Joints for Repair: Saw-cut joints full width to edges and depth of spalls, but 
not less than 3/4 inch deep. Clean out debris and loose concrete; vacuum or blow clear with 
compressed air. 

G. Surface Preparation for Corrosion-Inhibiting Treatment: Clean concrete to remove dirt, oils, 
films, and other materials detrimental to treatment application. 

1. Use low-pressure water cleaning detergent scrubbing or sand blasting. 
2. Allow surface to dry before applying corrosion-inhibiting treatment. 

H. Surface Preparation for Overlays: 

1. Remove delaminated material and deteriorated concrete surface material. 
2. Roughen surface of concrete to produce a surface profile matching CSP 3 according to 

ICRI 310.2. 
3. Use sand blasting shot blasting scarifying needle scaling high-pressure water jetting 

scabbling flame blasting or milling. 
4. Sweep and vacuum roughened surface to remove debris followed by low-pressure water 

cleaning. 

I. Nonacidic Surface Preparation for Sealers: Clean concrete to remove dirt, oils, films, and other 
materials detrimental to sealer application. 

1. Use shot blasting low-pressure water cleaning or detergent scrubbing. 

3.4 REMOVAL OF CONCRETE 

A. Do not overload structural elements with debris. 

B. Saw-cut perimeter of areas indicated for removal to a depth of at least 1/2 inch. Make cuts 
perpendicular to concrete surfaces and no deeper than cover on reinforcement. 

C. Remove deteriorated and delaminated concrete by breaking up and dislodging from 
reinforcement. 

D. Remove additional concrete if necessary to provide a depth of removal of at least 1/2 inch over 
entire removal area. 

E. Where half or more of the perimeter of reinforcing bar is exposed, bond between reinforcing bar 
and surrounding concrete is broken, or reinforcing bar is corroded, remove concrete from entire 
perimeter of bar and to provide at least 3/4-inch clearance around bar. 

F. Test areas where concrete has been removed by tapping with hammer, and remove additional 
concrete until unsound and disbonded concrete is completely removed. 

G. Provide surfaces with a fractured profile of at least 1/8 inch that are approximately perpendicular 
or parallel to original concrete surfaces. At columns and walls, make top and bottom surfaces 
level unless otherwise directed. 

H. Thoroughly clean removal areas of loose concrete, dust, and debris. 
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3.5 APPLICATION OF BONDING AGENT 

A. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent: Apply to reinforcing bars and 
concrete by stiff brush or hopper spray according to manufacturer's written instructions. Apply to 
reinforcing bars in two coats, allowing first coat to dry two to three hours before applying second 
coat. Allow to dry before placing patching mortar or concrete. 

B. Mortar Scrub Coat for Job-Mixed Patching Mortar and Concrete: Dampen repair area and 
surrounding concrete 6 inches beyond repair area. Remove standing water and apply scrub 
coat with a brush, scrubbing it into surface and thoroughly coating repair area. If scrub coat 
dries, recoat before placing patching mortar or concrete. 

C. Slurry Coat for Cementitious Patching Mortar: Wet substrate thoroughly and then remove 
standing water. Scrub a slurry of neat patching mortar into substrate, filling pores and voids. 

3.6 INSTALLATION OF PATCHING MORTAR 

A. Place patching mortar as specified in this article unless otherwise recommended in writing by 
manufacturer. 

1. Provide forms where necessary to confine patch to required shape. 
2. Wet substrate and forms thoroughly and then remove standing water. 

B. Pretreatment: Apply specified bonding agent. 

C. General Placement: Place patching mortar by troweling toward edges of patch to force intimate 
contact with edge surfaces. For large patches, fill edges first and then work toward center, 
always troweling toward edges of patch. At fully exposed reinforcing bars, force patching mortar 
to fill space behind bars by compacting with trowel from sides of bars. 

D. Vertical Patching: Place material in lifts of not more than 2 inches or less than 1/4 inch. Do not 
feather edge. 

E. Overhead Patching: Place material in lifts of not more than 1 inch or less than 1/4 inch. Do not 
feather edge. 

F. Consolidation: After each lift is placed, consolidate material and screed surface. 

G. Multiple Lifts: Where multiple lifts are used, score surface of lifts to provide a rough surface for 
placing subsequent lifts. Allow each lift to reach final set before placing subsequent lifts. 

H. Finishing: Allow surfaces of lifts that are to remain exposed to become firm and then finish to a 
surface matching adjacent concrete. 

I. Curing: Wet-cure cementitious patching materials, including polymer-modified cementitious 
patching materials, for not less than seven days by water-fog spray or water-saturated 
absorptive cover. 
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3.7 CONCRETE PLACEMENT 

A. Place concrete according to Section 033000 "Cast-in-Place Concrete" and as specified in this 
article. 

B. Pretreatment: Apply epoxy-modified, cementitious bonding and anticorrosion agent to 
reinforcement and concrete substrate. 

C. Standard Placement: Place concrete by form-and-pump method unless otherwise indicated. 

1. Use vibrators to consolidate concrete as it is placed. 
2. At unformed surfaces, screed concrete to produce a surface that when finished with 

patching mortar will match required profile and surrounding concrete. 

D. Form-and-Pump Placement: Place concrete by form-and-pump method where indicated. 

1. Design and construct forms to resist pumping pressure in addition to weight of wet 
concrete. Seal joints and seams in forms and where forms abut existing concrete. 

2. Pump concrete into place from bottom to top, releasing air from forms as concrete is 
introduced. When formed space is full, close air vents and pressurize to 14 psi. 

E. Wet-cure concrete for not less than seven days by leaving forms in place or keeping surfaces 
continuously wet by water-fog spray or water-saturated absorptive cover. 

3.8 EPOXY CRACK INJECTION 

A. Clean cracks with oil-free compressed air or low-pressure water to remove loose particles. 

B. Clean areas to receive capping adhesive of oil, dirt, and other substances that would interfere 
with bond. 

C. Place injection ports as recommended by epoxy manufacturer, spacing no farther apart than 
thickness of member being injected. Seal injection ports in place with capping adhesive. 

D. Seal cracks at exposed surfaces with a ribbon of capping adhesive at least 1/4 inch thick by 1 
inch wider than crack. 

E. Inject cracks wider than 0.005 inch to a depth of 8 inches. 

F. Inject epoxy adhesive, beginning at widest part of crack and working toward narrower parts. 
Inject adhesive into ports to refusal, capping adjacent ports when they extrude epoxy. Cap 
injected ports and inject through adjacent ports until crack is filled. 

G. After epoxy adhesive has set, remove injection ports and grind surfaces smooth. 

END OF SECTION 
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SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 
mixture design, placement procedures, and finishes. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 
materials subject to compliance with requirements. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials. Require representatives of each 
entity directly concerned with cast-in-place concrete to attend, including the following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete Subcontractor. 
e. Special concrete finish Subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field quality 
control, concrete finishes and finishing, cold- and hot-weather concreting procedures, 
curing procedures, construction contraction and isolation joints, and joint-filler strips, 
forms and form removal limitations, vapor-retarder installation, floor and slab flatness and 
levelness measurement, concrete repair procedures, and concrete protection. 
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1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and 
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 

D. Construction Joint Layout: Indicate proposed construction joints required to construct the 
structure. 

1. Location of construction joints is subject to approval of the Engineer. 

1.6 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Steel reinforcement and accessories. 
4. Curing compounds. 
5. Vapor retarders. 
6. Semirigid joint filler. 

B. Material Test Reports: For the following, from a qualified testing agency: 

C. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

B. Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 
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2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, 
Grade II. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction 
testing on concrete mixtures. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 
damage. 

1.10 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water 
or chopped ice may be used to control temperature, provided water equivalent of ice is 
calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is 
Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301. 
2. ACI 117. 
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2.2 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and 
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, 

and as follows: 

a. High-density overlay, Class 1 or better. 
b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 

sealed. 
c. Structural 1, B-B or better; mill oiled and edge sealed. 
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. 
Provide lumber dressed on at least two edges and one side for tight fit. 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

D. Form-Release Agent: Commercially formulated form-release agent that does not bond with, 
stain, or adversely affect concrete surfaces and does not impair subsequent treatments of 
concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed. 

B. Steel Bar Mats: ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60, 
deformed bars, assembled with clips. 

C. Plain-Steel Wire: ASTM A 1064/A 1064M, as drawn. 

D. Deformed-Steel Wire: ASTM A 1064/A 1064M. 

E. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-
drawn steel wire into flat sheets. 

F. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet. 

2.4 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends 
square and free of burrs. 

B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports 
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from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," 
of greater compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, 
use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar 
supports. 

2.5 CONCRETE MATERIALS 

A. Source Limitations: Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures 
from single source from single manufacturer. 

B. Cementitious Materials: 
1. Blended Hydraulic Cement: ASTM C 595/C 595M, Type IL, portland-limestone cement, 

gray. 
2. Fly Ash: ASTM C 618, Class F or C. 
3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120. 
4. Silica Fume: ASTM C 1240, amorphous silica. 

C. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 3S coarse aggregate or better, graded. 
Provide aggregates from a single source with documented service record data of at least 10 
years' satisfactory service in similar applications and service conditions using similar 
aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size:  1 inch nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Air-Entraining Admixture: ASTM C 260/C 260M. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and 
that do not contribute water-soluble chloride ions exceeding those permitted in hardened 
concrete. Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

F. Water: ASTM C 94/C 94M and potable. 

2.6 VAPOR RETARDERS 

A. Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended adhesive 
or pressure-sensitive tape. 
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2.7 CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Water: Potable. 

2.8 RELATED MATERIALS 

A. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion or styrene 
butadiene. 

B. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements, and as follows:  

1. Load bearing, for bonding hardened or freshly mixed concrete to hardened concrete. 

2.9 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than Type 
IL in concrete as follows: 

1. Fly Ash: 25 percent. 
2. Combined Fly Ash and Pozzolan: 25 percent. 
3. Slag Cement: 50 percent. 
4. Combined Fly Ash or Pozzolan and Slag Cement: 50 percent portland cement minimum, 

with fly ash or pozzolan not exceeding 25 percent. 
5. Silica Fume: 10 percent. 
6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or pozzolans not 

exceeding 25 percent and silica fume not exceeding 10 percent. 
7. Combined Fly Ash or Pozzolans, Slag Cement, and Silica Fume: 50 percent with fly ash 

or pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement. 

D. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as 
required, for placement and workability. 
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2. Use water-reducing and -retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 
slabs and parking structure slabs, concrete required to be watertight, and concrete with a 
w/c ratio below 0.50. 

2.10 CONCRETE MIXTURES FOR TUNNEL ELEMENTS 

A. Slabs-on-Grade, Sump Pit, Pipe Support Bases,: Normal-weight concrete. 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Maximum W/C Ratio:  0.45. 
3. Slump Limit:  4 inches 8 inches for concrete with verified slump of 2 to 4 inches before 

adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 
inch. 

4. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent. 

B. Structural Lid Replacement: Normal-weight concrete. 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Maximum W/C Ratio:  0.45. 
3. Slump Limit:  4 inches 8 inches for concrete with verified slump of 2 to 4 inches before 

adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 
inch. 

4. Air Content: 6% +/- 1.5%  

2.11 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.12 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

A. Design, erect, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, 
static, and dynamic loads, and construction loads that might be applied, until structure can 
support such loads. 
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B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:  

1. Class A, 1/8 inch for smooth-formed finished surfaces. 
2. Class B, 1/4 inch for rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Construct forms for easy removal without hammering or prying against concrete surfaces. 
Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 
1. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

G. Form openings, chases, offsets, sinkages, keyways, , blocking, screeds, and bulkheads 
required in the Work. Determine sizes and locations from trades providing such items. 

H. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 

I. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

J. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining work 
that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

3.3 REMOVING AND REUSING FORMS 

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does 
not support weight of concrete may be removed after cumulatively curing at not less than 50 
deg F for 24 hours after placing concrete. Concrete has to be hard enough to not be damaged 
by form-removal operations, and curing and protection operations need to be maintained. 

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or 
otherwise damaged form-facing material are not acceptable for exposed surfaces. Apply new 
form-release agent. 
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C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. 
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete 
surfaces unless approved by Engineer. 

3.4 VAPOR-RETARDER INSTALLATION 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to 
ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.5 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before 
placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate and 
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld 
crossing reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset 
laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with 
wire. 

3.6 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 
construction joints unless otherwise indicated. Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 
3. Use a bonding agent at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces. 
4. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces. 
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3.7 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items 
is complete and that required inspections are completed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Engineer. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations, so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface. Do not further disturb 
slab surfaces before starting finishing operations. 

3.8 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces. 

3.9 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-weather 
protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations. Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces. If forms remain during curing period, moist cure after 
loosening forms. If removing forms before end of curing period, continue curing for remainder of 
curing period. 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, 
including floors and slabs, concrete floor toppings, and other surfaces. 
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E. Cure concrete according to ACI 308.1, by one or a combination of the following methods refer to 
engineer for additional curing requirements: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover 
for curing concrete, placed in widest practicable width, with sides and ends lapped at 
least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven 
days. Immediately repair any holes or tears during curing period, using cover material 
and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 
cover or a curing compound that the manufacturer certifies does not interfere with 
bonding of floor covering used on Project. 

3.10 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector and qualified testing and inspecting 
agency to perform field tests and inspections and prepare test reports. 

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

C. Inspections: 

1. Steel reinforcement placement. 
2. Verification of use of required design mixture. 
3. Concrete placement, including conveying and depositing. 
4. Curing procedures and maintenance of curing temperature. 

D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 
ASTM C 172/C 172M shall be performed according to the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 
cu. yd. or fraction thereof. 

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mixture placed each day. 
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a. When frequency of testing provides fewer than five compressive-strength tests for 
each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture. Perform 
additional tests when concrete consistency appears to change. 

4. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight concrete;one test 
for each composite sample, but not less than one test for each day's pour of each 
concrete mixture. 

5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F and below or 80 deg F and above, and one test for each composite sample. 

6. Unit Weight: ASTM C 567/C 567M, fresh unit weight of structural lightweight concrete; 
one test for each composite sample, but not less than one test for each day's pour of 
each concrete mixture. 

7. Compression Test Specimens: ASTM C 31/C 31M. 
a. Cast and laboratory cure two sets of two standard cylinder specimens for each 

composite sample. 
8. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. 
a. A compressive-strength test shall be the average compressive strength from a set 

of two specimens obtained from same composite sample and tested at age 
indicated. 

9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 

10. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi. 

11. Test results shall be reported in writing to Engineer, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 

12. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Engineer but will not be used as sole basis for approval or rejection of 
concrete. 

13. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Engineer. Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42/C 42M or by other methods as directed by Engineer. 

14. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

15. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

END OF SECTION  
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SECTION 22 04 00
COMMON REQUIREMENTS FOR PLUMBING

PART 1  GENERAL

1.1 SUMMARY

A This section describes the general requirements of these specifications and shall apply to all
phases of the work indicated or required to provide for complete installation of all systems for this
project.

B This Section includes basic materials and methods to complement other Division  22 Sections.

1.2 WARRANTIES

A Warrant all materials, workmanship and equipment against defects for a period of one year after
the date of substantial completion.

B Certain equipment shall be warranted beginning at the time of final acceptance or for longer
periods of time as specified in those divisions of the Project Manual.

C Repair or replace, at no additional cost to the Owner, any item which may become defective within
the warrant period.

D Any manufacturers' warranties concerning any item installed will run to the benefit of the Owner.

E The Contractor agrees not to void or impair, or to allow Sub-Contractors to void or impair, any
warranties regarding products or items installed as part of this project.

F The repair of faulty workmanship shall be considered to be included in the contract.

1.3 QUESTIONS OF INTERPRETATION DURING BIDDING PHASE

A If questions arise during the bidding process regarding the meaning of any portion of the contract
documents, the prospective bidder shall submit the questions to the Engineer for clarification.

B Any definitive interpretation or clarification of the contract documents will be published by addenda,
properly issued to each person holding documents, prior to the bid date.

C Verbal interpretation or explanation not issued in the form of an addendum shall not be considered
part of the bidding documents.
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D When submitting questions for clarification, adequate time for issuance and delivery of addenda
must be allowed.

E The Engineer shall be the sole judge regarding interpretations of conflicts within contract
documents.

1.4 CONTRACT DOCUMENT DISCREPANCIES

A If any ambiguities should appear in the contract documents, request clarification from the Engineer
before proceeding with the work.

B If the Contractor fails to make such request, no excuse will thereafter be entertained for failure to
carry out the work in a manner satisfactory to the Engineer.

C Should a conflict occur within the contract documents, the Contractor is deemed to have estimated
the more expensive way of doing the work unless a written clarification from the Engineer was
requested and obtained before submission of proposed methods or materials.

D The Engineer shall be the sole judge regarding interpretations of conflicts within contract
documents.

1.5 DEFINITIONS

A The following definitions shall apply throughout the contract documents:

1. Engineer:  Architect or Engineer

2. Code:  All applicable national, state and local code

3. Mechanical:  All plumbing, HVAC, & fire protection work required by the Contract Documents

4. Electrical:  All electrical and fire alarm work required by the Contract Documents

5. Contractor:  Any Contractor performing work required by the Contract Documents

6. Indicated:  Shown on drawings, noted, scheduled or specified

7. Selected:  Selected by the Architect or Engineer

8. Provide:  Furnish, install, connect and tested complete and ready for use

9. Furnish:  Supply and deliver to the site ready for installation

10. Install: Install complete, per Contract Documents and manufacturer's requirements.
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11. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above
ceilings, unexcavated spaces, crawl spaces, and tunnels.

12. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished
occupied spaces and mechanical equipment rooms.

13. Exposed, Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient
temperatures and weather conditions.  Examples include rooftop locations and in parking
garages.

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

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

16. Dry Locations:  A location not normally subject to dampness or wetness. A location classified
as dry may be temporarily subject to dampness or wetness, as in the case of a building
under construction.

17. Damp Locations: Locations protected from weather and not subject to saturation with water
or other liquids but subject to moderate degrees of moisture.

a. Examples of such locations include partially protected locations under canopies,
marquees, roofed open porches, and like locations, and interior locations subject to
moderate degrees of moisture, such as some basements, some barns, and some cold
storage warehouses.

18. Wet Locations: Installations underground or in concrete slabs or masonry in direct contact
with the earth; in locations subject to saturation with water or other liquids, such as vehicle
washing areas; and in unprotected locations exposed to weather.

1.6 SYMBOLS

A Items of equipment and materials are indicated on the drawings in accordance with the symbols
shown on the plans.

1.7 ABBREVIATIONS

A Refer to abbreviations list shown on the Drawings.
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1.8 CODES

A The work shall be performed by persons skilled in the trade involved and shall be done in a manner
consistent with normal industry standards.

B All work shall conform to all applicable sections of currently adopted editions of the following
codes, standards, and specifications:

1. International Building Code (IBC)

2. International Energy Conservation Code (IECC)

3. International Fuel Gas Code (IFGC)

4. International Plumbing Code (IPC)

5. International Mechanical Code (IMC)

6. Safety and Health Regulations for Construction

7. Occupational Safety and Health Standards (OSHA), National Consensus Standards and
Established Federal Standards

8. National Electrical Code (NEC)

9. National Fire Protection Association (NFPA)

10. Life Safety Code (NFPA 101)

11. American Gas Association (AGA)

12. Underwriters' Laboratories, Inc. (UL)

13. National Electrical Safety Code (NESC)

14. All applicable national, state and local codes and amendments.

1.9 PERMITS

A The Contractors shall familiarize themselves with all requirements regarding all permits, fees,
etc., and shall comply with them.

B All permits, licenses, inspections and arrangements required for the work shall be obtained by
the Contractor at his expense.
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C All utilities shall be installed in accordance with the local rules and regulations and all charges
shall be paid by the Contractor.

1.10 CODE COMPLIANCE

A Work shall be in accordance with all applicable codes.  Where the codes and drawings do not
agree, the code shall take precedence; however, code shall take precedence over what is shown
only when it is more stringent than that indicated.  Items that are allowed by codes which are less
stringent than that shown on the drawings shall not be substituted.

B Drawings, plans, and schematics and diagrams indicate the general location and the arrangement
of systems.  Wherever practical, install systems as indicated.

C Where the National Electrical Code or applicable codes require controllers to be marked  with a
Short Circuit Current Rating (SCCR), the equipment shall be manufactured as required such that
the SCCR of the equipment meets or exceeds the available short circuit current at the equipment.

1.11 MATERIALS AND EQUIPMENT MANUFACTURERS

A Options in selecting materials and equipment are limited by requirements of the contract
documents and governing regulations.  They are not controlled by industry traditions or
procedures experienced on previous construction projects.

B Materials and equipment shall be provided in accordance with the following:

1. Primary Design Products:  Primary design products are those products around which the
project was designed in terms of capacity, performance, physical size and quality.

2. Primary design products are indicated by use of a single manufacturer's name, model number
or similar data on drawings or schedules or within the specifications.

3. Provide primary design products unless substitutions are made in accordance with the
following paragraphs.

4. Acceptable Equivalent Substitutions:  Acceptable equivalent substitutions are products of
manufactures other than those listed for the primary design products.  Equivalent
acceptable substitutions shall meet each of the following requirements:

a. The product shall be manufactured by one of the acceptable manufacturers listed in the
Project Manual, drawings, or addenda.

b. The product shall meet or exceed the requirements of the contract documents in terms
of quality, performance, suitability, appearance, and physical characteristics.
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c. The Contractor providing the substitution shall bear the total cost of all changes due to
substitutions.  These costs may include additional compensation to the Engineer for
redesign and evaluation services, increased cost of work by the Owner or other
Contractors, and similar considerations.

5. Performance Requirements:  Where the contract documents list performance requirements
or describe a product or assembly generically, provide products that comply with the specific
requirements indicated and that are recommended by the manufacturer for the respective
application.

6. Compliance with Standards, Codes and Regulations:  Where the specifications require only
compliance with an imposed standard, code or regulation, the Contractor has the option of
selecting a product that complies with specification requirements, including the standards,
codes and regulations.

C Proposed substitutions will be judged on the basis of quality, performance, appearance and on
the governing space limitations.  The reputation of the manufacturer, delivery time requirements,
and the availability of repair or replacement parts may also be considered.

D The Engineer shall be the sole and final judge as to the suitability of substitution items.

1.12 SUBMITTALS

A Shop Drawings, Product Data:

1. Other section in the Project Manual shall be adhered to if more stringent than the following
paragraphs.

2. When required by other sections of this Project Manual, submit shop drawings, product data
or samples to the Engineer for review.

3. Submittals deemed unnecessary by the Engineer shall be returned indicating “No Action
Taken”.

4. A completed copy of the transmittal form included with the Project Manual shall accompany
each submittal.

5. The shop drawing submittals shall be numbered consecutively under Specification Section
220400. The submittal subject shall clearly summarize the area or system being issued for
review.

6. The product data submittal ID shall be numbered consecutively under the applicable Project
Manual section, ending with the revision number. The submittal subject shall be the product
data description.
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a. For example, the first revision of the second submittal for product data specified in
Section 220523 shall have an ID of ‘220523-002-1’.

7. Submittals not listed in the Project manual shall reference the respective contract document.

8. Unless otherwise noted, submit one copy electronically of shop drawings and product data
for review.  Review comments will be returned electronically.  A hard copy of the electronic
submittal will be returned if requested.

a. Shop drawings and product data shall be in original searchable PDF format.

9. Shop drawings are drawings, diagrams, schedules and other data specifically prepared for
this project by the Contractor, Manufacturer, Supplier, or Distributor to illustrate some
portion of the work.  Shop Drawings shall also detail fabrication and installation for metal
and wood supports and anchorage for plumbing materials and equipment.

a. Shop drawings shall be drawn to accurate scale and of adequate size to illustrate
required details.

10. Product data are illustrations, standard schedules, performance charts, instruction
brochures, diagrams and other information furnished by the Contractor, Manufacturer,
Supplier, or Distributor to illustrate a material, product or system for some portion of the
work.

11. All submittals shall clearly indicate proposed items, capacities, characteristics and details in
conformance with contract documents.  All equipment items shall be marked with the same
item number as used on drawings or schedules.  Capacities, dimensions and special
features required shall be certified by the manufacturer.

12. The Engineer shall review or take other appropriate action upon the Contractor's submittals
such as shop drawings, product data and samples, but only to determine conformance with
the design concept of the work and the information given in the contract documents.

13. Contractor shall not be relieved of responsibility for any deviation from the requirements of
the contract documents by the Engineer's review of shop drawings, product data or
samples.

14. Contractor shall not be relieved from responsibility for errors or omissions in the shop
drawings, product data or samples by the Engineer's review of those drawings.

B Coordination Drawings:  Detail major elements, components, and systems of plumbing  equipment
and materials in relationship with other systems, installations, and building components.  Show
space requirements for installation and access.  Indicate if sequence and coordination of
installations are important to efficient flow of the Work.

1. Include the following:
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a. Planned piping layout, including valve and specialty locations and valve-stem
movement.

b. Clearances for installing and maintaining insulation.

c. Clearances for servicing and maintaining equipment, accessories, and specialties,
including space for disassembly required for periodic maintenance.

d. Equipment and accessory service connections and support details.

e. Floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings
and their relationship to other penetrations and installations.

f. All Contractors are required to provide information concerning their part of the work
needed to develop the coordination drawings.

g. Coordination Drawing Content:

1) Drawings shall contain all of the following that are applicable:

(a) Plumbing

(b) HVAC piping

(c) Recessed, surface mount, and exposed hanging light fixtures

(d) Electrical conduit 2 inches and larger

(e) Structure and general construction

(f) Other areas indicated by the Contractor that involve congestion

2) Complete drawings after submitting product data on items included in coordination
drawings.

C Operation and Maintenance Manuals:

1. Prepare electronic operation and maintenance manuals for the equipment furnished.

2. The manual shall be in original searchable PDF format with equipment organized by
specification section. Bookmarking shall be provided in the PDF for each specification
section and piece of equipment.

3. Manuals shall be submitted to the Engineer for review and distribution to the Owner not less
than 30 days prior to substantial completion of the project.

4. Manuals not meeting the requirements of this section may be rejected by the Engineer.
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5. Manual shall include, but shall not be limited to, the following:

a. A cover page including:

1) Project name and address

2) Division of work covered by the manual

3) Name, address and telephone number of Contractor and all Sub-Contractors
including night or emergency numbers

b. A Complete Index.  Contractor may submit the index to the Engineer for review prior to
submittal of complete manuals if desired.

c. Manufacturer's equipment product data O&M manuals and parts lists identified by the
equipment mark used in the contract drawings.

d. Names, Addresses and Telephone Numbers.  This list shall include the manufacturer
and local representative who stocks or furnishes repair parts for all items of equipment
and shall be typed on a single page in front of the manual.

e. Startup, Operation and Shutdown Procedures.  Provide a written description of
procedures for startup, operation and shutdown of each item or system.  This
description shall include motors to start, valves to open, etc., in proper sequence, and
the location of switches, starters, pushbuttons and valves.  Description shall include
item references or labels used in the contract documents unless otherwise instructed
in advance by the Owner.

f. Seasonal Changeover Procedure.  Provide a written description of the procedure for
necessary seasonable changeover from heating to cooling and vice versa.

g. Equipment Accessory Schedule.  Upon completion of the work, furnish the Owner with
a complete equipment accessory schedule listing each piece of equipment and the
related size, type, number required and the manufacturer of all renewable items.

h. Lubrication Schedule.  Provide a chart listing each piece of equipment, the proper type
of oil or grease required, and recommended frequency of lubrication.

i. Emergency Procedures.  Provide a written description of emergency operating
procedures or a list of service organizations (including addresses and telephone
numbers) capable of rendering emergency services to the various parts of the system.

j. One copy of all shop drawings.

k. Signed letters of certification of inspection and similar information.
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l. All manufacturers' warranty information.

m. Provide documentation that training was performed for each item specified to include
Owner training.  Include name of Owner’s representative(s) present, date and time of
training.

n. Normal Maintenance Schedule.  Include a listing of work to be performed at various
time intervals; i.e., 30, 90, 180 days and yearly.

o. Provide documentation that Extra Materials were received by the Owner for each section
requiring Extra Materials.

p. Motor List.  The list shall indicate motor location, equipment served (using labels
indicated on drawings), horsepower, electrical characteristics, motor type, and rpm.
 Motors less than 1/2 horsepower need not be included.

1.13 QUALITY ASSURANCE

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

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

1. Comply with provisions in ASME B31 Series, “Code for Pressure Piping”.

2. Certify that each welder has passed AWS qualification tests for welding processes involved
and that certification is current.

C Electrical Characteristics for Equipment:  Equipment of higher electrical characteristics may be
furnished provided such proposed equipment is approved in writing and connecting electrical
services, circuit breakers, and conduit sizes are appropriately modified.  If minimum energy
ratings or efficiencies are specified, equipment shall comply with requirements.

1.14 DELIVERY, STORAGE, AND HANDLING

A Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.

B Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.
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1.15 COORDINATION

A Drawings, plans, and schematics and diagrams indicate the general location and the arrangement
of systems.  Wherever practical, install systems as indicated.

B Provide offsets and elevation changes in piping as required to complete the Layout and
Coordination Process. Offsets and elevation change information shall be indicated in the
coordination process documentation and must be submitted for review.

C Arrange for spaces, chases, slots, and openings in building structure during progress of
construction to allow for system installations.

D Coordinate arrangement, mounting, and support of 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.

E Coordinate routing of all piping in open and exposed areas with light fixture locations. Where
piping will be installed at or below the mounting height of lights, piping shall not pass directly
below or within a proximity that will create an obstruction to the required light pattern. Deviations
and/or conflicts discovered in the field shall be resolved, to owner/architect/engineer satisfaction,
at no additional cost to the project.

F Coordinate chases, slots, inserts, sleeves, and openings with general construction work and
arrange in building structure during progress of construction to facilitate the installations that
follow.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural
components as they are constructed.

G Sequence, coordinate, and integrate installing materials and equipment for efficient flow of the
Work.  Coordinate installing large equipment requiring positioning before closing in the building.

H Coordinate service connections to components furnished by utility companies.

1. Coordinate installation and connection of exterior underground and overhead utilities and
services, including provision for metering components.

2. Comply with requirements of authorities having jurisdiction and of utility company providing
water, gas, electrical power and other services.
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I Coordinate location of access panels and doors for items that are concealed by finished surfaces.

J Coordinate testing of items, so equipment and systems that are functionally interdependent are
tested to demonstrate successful interoperability.

1.16 STRUCTURAL COORDINATION

A In cases where the Contractor determines that superimposed loads such as suspended or floor
mounted mechanical, electrical, plumbing system or equipment exist which exceed design loads
indicated on structural contract documents, Contractor shall submit load data to Design
Professionals for review prior to proceeding with work.

B Distribute the maximum load hung from any structural member for mechanical, electrical,
plumbing, piping, etc. over the member’s tributary area in a way that the design superimposed
dead loads listed in structural contract documents are not exceeded. The Contractor shall
coordinate the loads and provide additional support or distribution framing as required achieving
the allowable load distribution.

C Connections of systems designed by Contractor’s engineer such as, but not limited to mechanical,
electrical, plumbing loads are assumed to impose vertical and/or horizontal loads on the base
building structural members without generating torsion in the supporting structural members.
Contractor is responsible for furnishing and installing all supplementary bracing members as
required to prevent torsion on the base building structure.

D Coordinate locations of new fire suppression, plumbing and HVAC penetrations through existing
structure and construction. Utilize all existing documentation of conditions for coordination. Verify
penetrations utilizing GPR (Ground Penetrating Radar) as necessary to confirm penetration
locations.

PART 2  PRODUCTS

2.1 PERFORMANCE, CAPACITIES AND CHARACTERISTICS

A See Drawings for Specific Notes and/or Equipment Schedules with Equipment Performance
Requirements when capacities and characteristics are not indicated in the specifications.

2.2 MATERIALS

A Unless otherwise specified, all materials and equipment shall be new, unused and undamaged.
 Materials and equipment shall be the current and standard designs of manufacturers regularly
engaged in their production.
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2.3 MATERIALS AND EQUIPMENT FURNISHED BY OTHERS

A Where materials and equipment are indicated as furnished by others and installed or connected
under this contract, it shall be the Contractor's responsibility to verify installation details and
requirements.

2.4 QUANTITY OF SPECIFIED ITEMS REQUIRED

A Wherever in these specifications an article, device or piece of equipment is referred to in the
singular number; such reference shall apply to as many such articles as are shown on the
drawings or required to complete the installation.

2.5 SEALANTS

A Manufacturers:

1. Sealants:

a. Dow Corning

b. Pecora

c. Sonneborn

d. Tremco

B Silicone Sealant:  Single component, air curing, non-staining, non-bleeding, capable of continuous
water immersion, non-sagging type for application in vertical joints and in horizontal joints, color
as selected.

C Primer:  Non-staining type, recommended by sealant manufacturer to suit application.

D Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer;
compatible with joint forming materials.

E Joint Backing:  ANSI/ASTM D1056; round, closed cell, polyethylene foam rod; oversized 30% to
50% larger than joint width.

F Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit application.

2.6 ELECTRICAL WIRE

A All wiring materials covered by this section shall be in accordance with the latest revision of the
National Electrical Code and applicable local codes and shall carry the UL label where applicable.
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B All wiring running exposed in return air plenums shall be plenum-rated cable for fire and smoke
spread.

2.7 LOW VOLTAGE CONTROL WIRE AND CABLE

A Analog Input, Analog Output, Binary Input, Binary Output, 24 VAC, and General Purpose Cabling:

1. Cable shall consist of copper conductors not less than #18 AWG stranded.

2. Cable shall be two- or three-conductor twisted cable with a drain wire.

3. Cable shall have a 100 percent overall shield.

4. Cable shall be plenum rated.

5. Cable shall meet or exceed NEC voltage rating of 300 volts.

6. Cable shall be NEC type CMP.

7. Cable shall meet or exceed UL temperature rating of +60 deg C.

PART 3  EXECUTION

3.1 GENERAL

A Fabrication, erection, and installation of the complete system shall be done by qualified personnel
experienced in such work and shall proceed in an orderly manner so as not to hold up the
progress of the project.

B The Contractor shall check all areas and surfaces where plumbing equipment or materials are to
be installed and report any unsatisfactory conditions before starting work.

C Commencement of work signifies the Contractor's acceptance of the conditions as fit and proper
for the execution of the plumbing work.

D Equipment and systems shall be installed in accordance with manufacturer's instructions,
requirements, or recommendations.

3.2 DELIVERY AND STORAGE OF MATERIALS

A Take provisions for the delivery and safe storage of materials and shall make the required
arrangements with other Contractors for the introduction into the building of equipment too large
to pass through finished openings.
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B Materials shall be delivered at such stages of the work as will expedite the work as a whole and
shall be marked and stored in such a way as to be easily checked and inspected.

C All items subject to cold weather damage shall be protected by covering, insulating, or storing in
a heated space.

3.3 COOPERATION WITH OTHER CONTRACTORS

A Perform the work in conformance with the construction called for by other trades and afford other
Contractors reasonable opportunity for the execution of their work.

B Properly connect and coordinate the work with the work of other Contractors at such time and in
such a manner as not to delay or interfere with their work.

C Examine the contract documents for the General, Mechanical, and Electrical work and the work
of other trades.  Coordinate work accordingly.

D Promptly report to the Engineer any delay or difficulties encountered in the installation of the
plumbing work which might prevent prompt and proper installation of work required from other
trades.

3.4 COORDINATION OF WORK

A The list below is the precedence of assigned work items for space priority in descending order.
 Items not listed shall have the same precedence as similar items:

1. In open and exposed areas: Exposed and surface mounted light fixtures and signs.

2. Electrical conduit over 2 inches in diameter.

3. HVAC piping except for pressurized domestic water piping.

4. Electrical conduit under 2 inches in diameter.

B Plan all work so it proceeds with a minimum of interference with other trades.

C It shall also be the responsibility of the Contractor to inform the General Contractor of all openings
required in the building construction for the installation of the plumbing work.

D The Contractor shall cooperate with all other contractors in furnishing material and information,
in proper sequence, for the correct location of all sleeves, inserts, foundations, wiring, etc.

E Provisions shall be made for all special frames, openings, and sleeves as required.
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F The Contractor shall pay for extra cutting and patching made necessary by their failure to properly
direct such work at the correct time.

3.5 ELECTRICAL WIRING

A Install wiring in accordance with National Electrical Code and ANSI/NFPA 70.

B Install wiring (low and line voltage) in metal raceways or conduit unless inside control cabinet or
unit enclosures.  For concealed and accessible areas, plenum-rated wiring and cabling may be
used.

C Class 2 wiring not installed in conduit shall be supported every five feet from the building structure
utilizing metal hangers designed for this application.  Wiring shall be installed parallel to the
building structural lines.  All wiring shall be installed in accordance with local code requirements.
 Exposed wiring shall only be allowed in concealed accessible locations.

D Low voltage control wiring and 24 VAC can be run in the same conduit.  Power wiring 120 VAC
and greater must be in a separate conduit.

E Fastening shall be secured to walls or ceilings by means of appropriate screws, expansion screws
anchors, toggle bolts, hollow wall screw anchors, nylon expansion anchors, or expansion shields.
 All-purpose plastic anchors are not acceptable.

F Locate circuits, relays, transformers, or other equipment that contains or must be connected to
voltages exceeding 130 volts, in separate cabinets, which may be adjacent to control panels;
permanently label "DANGER 277 VOLTS" or appropriate volts.

G All wiring in mechanical rooms shall be in conduit.  Minimum control wiring conduit size shall be
3/4 inch.

3.6 CONTROL AND POWER WIRING

A Provide all incidental wiring required to make the fixtures, equipment or systems fully operational.
Coordinate with equipment manufacture incidental power and control wiring requirements.

B Incidental wiring includes but not limited to:

1. Sump Pumps

3.7 LAYING OUT WORK

A Carefully lay out all work in advance of installation using data and measurements from the site,
the appropriate architectural and structural drawings, and shop drawings.
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B Equipment layout and all system layouts shall confirm adequate clearances for installation,
operation, maintenance, and code-required clearances from the structure or other equipment and
systems.

C Provide offsets and elevation changes in piping as required to complete the Layout and
Coordination Process. Offsets and elevation change information shall be indicated in the
coordination process documentation and must be submitted for review.

D The layout shall not cause problems of operation, maintenance, or clearance for items installed
by other Contractors.

E Prior to installation of any work, make certain the location does not conflict with other items in or
near the same location.

F If the layouts so prepared indicate that the required conditions cannot be met in the space
provided, inform the Engineer prior to installation and shall request clarification.

G Failure to properly coordinate and lay out the work will require correction by the Contractors at
their own expense.

3.8 DATA AND MEASUREMENTS

A Drawings are diagrammatic or schematic.  Do not scale drawings.

B The data given herein and on the drawings is as accurate as could be secured; absolute accuracy
is not guaranteed.

C Obtain exact locations, measurements, levels, etc., at the site and shall adapt their work to actual
conditions.

D Examine the general construction, mechanical, electrical, and other applicable drawings and the
Specifications.

E Only structural drawings, and site measurements may be utilized in calculations.

F Layout and coordinate all work prior to installation to provide clearances for operation,
maintenance and codes.  Verify non-interference with other work.

3.9 PROTECTION OF APPARATUS

A Take such precautions as necessary to properly protect all apparatus, fixtures, appliances,
material, equipment, and installations from damage of any kind.

B Failure to provide such protection to the satisfaction of the Engineer shall be sufficient cause for
the rejection of any particular piece(s) of material, apparatus, equipment, etc., concerned.
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3.10 ACCESS TO EQUIPMENT

A All motors, valves, control devices, specialties, etc., shall be located to provide for easy access
for operation, repair and maintenance.

3.11 EXAMINATION OF PREMISES

A Examine the premises and all conditions thereon and/or therein.  The bid proposal shall take into
consideration all such conditions which may affect the work under this contract.

3.12 ROADWAYS, CURBS, AND WALKS

A Use every possible precaution to prevent injuries to roadways, curbs, and walks on or adjacent
to the site of the work.

B Any damage shall be repaired at the Contractor's own expense.  This shall also include damage
necessary for installation of the plumbing work.

3.13 WORK IN EXISTING BUILDINGS

A General:  All work in the existing building, indicated on the drawings or specified herein, shall be
executed with a minimum amount of interference with the normal activities of the occupants of
the building.

B All work shall be scheduled in advance with the Owner and shall not proceed without the Owner's
written approval.

C Utilities:  Utilities shall not be interrupted without the Owner's prior written approval regarding the
time and duration of such interruptions.

1. Utilities to existing facilities shall not be disconnected until new or temporary facilities are
installed except for short periods of interruption which are necessary for the performance of
the new work and which are approved by the Owner.

D Storm water may be temporarily diverted to surface drainage provided such drainage is arranged
to prevent flooding of structures, basements, and excavations for construction.

E Fire Alarm System:  The existing fire alarm system shall remain functional throughout construction.

1. As a minimum, the existing degree of protection shall be maintained for all areas.

2. All required outages shall be coordinated with the Owner and the Fire Marshal.

F Welding:  The Owner shall be notified before starting welding or cutting.
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1. Fire extinguishers shall be immediately accessible when welding or cutting with an open
flame or arc.

2. Welding or cutting with an open flame or arc shall be stopped not less than one hour before
leaving the premises.

G Noisy Operations:  Noisy operations such as those involving use of air hammers, etc., in
demolition, or cutting of openings shall be scheduled with the Owner.

H Occupancy:

1. The Owner will continue to occupy the building and carry on normal activity.  Each Contractor
shall protect the occupied areas from dust, smoke, etc., by a method reviewed by the
Engineer.

I Owner's Right to Direct Work:  The Owner shall have the right to direct the places of beginning
work, its prosecution, and the manner in which all work under this contract is to be conducted,
insofar as may be necessary to secure the safe and proper progress and quality of the work.

J Coordinate locations of new fire suppression, plumbing and HVAC penetrations through existing
structure and construction. Utilize all existing documentation of conditions for coordination. Verify
penetrations utilizing GPR (Ground Penetrating Radar) as necessary to confirm penetration
locations.

K Cutting and Patching:

1. Each Contractor shall be responsible for all cutting and patching required for the work.

2. Patching shall be done by persons skilled in the trade involved and shall be prepared to
receive paint.

3. Openings through floors may be drilled up to 1 inch but shall be core drilled over 1 inch.

4. Whenever the building surfaces (walls, floors, etc.) and openings are modified, removed
and/or replaced to accommodate the new work or to introduce into or remove items from
the building, such surfaces or openings shall be carefully reinstalled in conformance with
the applicable code to protect the integrity of the building.

L Existing Piping or Plumbing Equipment:

1. If any existing piping or plumbing equipment is encountered which would interfere with the
proper installation of new work, it shall be removed or relocated as required or as directed
by the Engineer.

2. Where existing work is to be modified, it shall be done in conformance with these
specifications.
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3. Materials used shall be the same as for new work unless otherwise specified.

3.14 DEMOLITION REQUIREMENTS

A Information pertaining to the existing building has been obtained through the buildings original
drawings where available. Report discrepancies to the architect/engineer prior to any demolition.
Contractor shall field verify all existing conditions prior to commencing work.

B The Owner shall have the first right of salvage for all items being removed or demolished. If owner
declines, the contractor shall remove from the premises and dispose of properly. Verify owner's
intent prior to removal or demolition.

C Coordinate shut down of all utilities for demolition work with the owner.

D Coordinate demolition with the work of other trades.  Provide temporary utilities as required to
allow the work of other trades to proceed.

E Remove all plumbing fixtures and piping as indicated.

F Remove all items and systems as indicated.

G Disconnect, demolish, and remove plumbing systems, equipment, and components indicated  to
be removed.

1. Piping to be removed: Remove portion of piping indicated to be removed and cap remaining
piping with the same or compatible piping material.

2. Piping to be abandoned in place: Drain piping and cap with the same or compatible piping
material.

3. Equipment to be removed: Disconnect and cap services and remove equipment.

4. Equipment to be removed and reinstalled: Disconnect and cap services and remove, clean,
and store equipment.  When appropriate, reinstall, reconnect, and make equipment fully
operational.

5. Equipment to be removed and salvaged: Disconnect and cap services and remove
equipment and deliver to owner.

H If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove
damaged or unserviceable portions and replace with new products of equal capacity and quality.

3.15 INSULATION

A Continue pipe insulation through walls, floors, sleeves, hangers, and other penetrations.
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B Insulate pipe fittings, joints, valves, unions, flanges, strainers, flexible connections and expansion
joints with insulation of like material and thickness as adjoining pipe.

3.16 PIPING SYSTEMS - COMMON REQUIREMENTS

A General:  Install as described below, unless individual Sections specify otherwise.  Individual
Sections specify unique installation requirements.

B General Locations and Arrangements:

1. Drawing plans, schematics, and diagrams indicate general, diagrammatic location and
arrangement of systems.

2. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations.

3. Install systems as indicated, unless deviations to layout are approved on Coordination
Drawings.

4. Provide offsets and elevation changes in piping and conduit as required to complete the
Layout and Coordination Process. Offsets and elevation change information shall be
indicated in the coordination process documentation and must be submitted for review.

5. Do not run piping above electrical or telecom panels or in code required clearance spaces.

6. Coordinate location of piping with electrical conduit.

7. Install all horizontal piping in mechanical rooms at a minimum of 7'-6" above finished floor.

8. Install exposed interior and exterior piping at right angles or parallel to building walls.

a. Diagonal runs are prohibited, unless otherwise indicated.

9. Conceal piping in walls, pipe chases, utility chases, above ceilings, below grade or floors,
unless otherwise noted, except in mechanical rooms or service areas.

10. Install piping to allow application of insulation plus 1-inch clearance around insulation.

11. Pipe hangers for insulated pipe with vapor barrier jackets shall be installed around the outside
of the insulation and a metal insulation support shield provided to prevent crushing of the
insulation.

12. Locate groups of pipes parallel to each other, spaced to permit insulation and valve servicing.

13. Dielectric nipples or flange insulation kits shall be utilized for all dissimilar pipe connections.
 Dielectric unions will not be accepted.
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14. Install piping at indicated slope and as required by code.

15. Provide components with pressure rating equal to or greater than system operating pressure.

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

17. Install piping free of sags or bends with ample space between piping to permit proper
insulation applications.

18. Install piping tight to slabs, beams, joists, columns, walls, and other permanent elements of
the building unless otherwise indicated.

19. Install piping to allow for expansion and contraction without stressing pipe, adjacent building
structure or connecting equipment.

20. During construction, avoid any undue loads, forces or strains on valves, equipment, pumps
flanges, or building elements with piping connections or piping systems.

21. Keep all pipe and equipment openings closed during construction except when actual work
is being performed on that item or system.

22. Leaking pipe joints shall be remade using new materials.

C Provide shut-off valves for water supply at all equipment items.

D Saw cut and remove floor as required for installation of new piping.

E Contractor is responsible for any cutting and patching needed for plumbing installation.  Patching
must match existing.

F Verify final equipment locations for roughing-in of all systems.

3.17 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A Install equipment according to manufacturer's requirements and submittal data.  Portions of the
Work are shown only in diagrammatic form.  Refer conflicts to Engineer.

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

C Install plumbing equipment to facilitate service, maintenance, and repair or replacement of
components.

D Connect equipment for ease of disconnecting, with minimum interference to other installations.

E Install equipment giving right of way to piping installed at required slope.
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F Install flexible connectors on equipment side of shutoff valves, horizontally and parallel to
equipment shafts if possible.

3.18 ERECTION OF METAL SUPPORTS AND ANCHORAGE

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

B Field Welding:  Comply with AWS D1.1, "Structural Welding Code--Steel."

3.19 TESTING AND TEST REPORTS
END OF SECTION
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SECTION 22 05 29
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL

1.1 SECTION INCLUDES

A Prefabricated trapeze-framed systems.

B Strut systems for pipe or equipment support.

C Beam clamps.

D Pipe hangers.

E Pipe rollers and roller supports.

F Pipe supports, guides, shields, and saddles.

G Anchors and fasteners.

1.2 RELATED REQUIREMENTS

1.3 REFERENCE STANDARDS

A ASME B31.9 - Building Services Piping; 2020.

B ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products; 2017.

C ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

D ASTM A181/A181M - Standard Specification for Carbon Steel Forgings, for General-Purpose
Piping; 2023.

E ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

F ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with Editorial
Revision (2022).
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G ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2024.

H ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings
for Use at Elevated Temperatures; 1999 (Reapproved 2022).

I ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

J ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2018a.

K ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

L ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2024.

M ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2024a.

N ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2017, with
Editorial Revision (2020).

O ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2018, with
Editorial Revision (2020).

P ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry; 2018,
with Editorial Revision (2020).

Q ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete Elements;
2023.

R MFMA-4 - Metal Framing Standards Publication; 2004.

S MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application,
and Installation; 2018, with Amendment (2019).

T UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.
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1.4 SUBMITTALS

A Product Data:  Provide manufacturer's standard catalog pages and data sheets for metal channel
(strut) framing systems, nonpenetrating rooftop supports, post-installed concrete and masonry
anchors, and thermal insulated pipe supports.

B Shop Drawings:  Include details for fabricated hangers and supports where materials or methods
other than those indicated are proposed for substitution.

1. Application of protective inserts, saddles, and shields at pipe hangers for each type of
insulation and hanger.

C Manufacturer's 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.

1.5 QUALITY ASSURANCE

A Comply with applicable building code.

1.6 DELIVERY, STORAGE, AND HANDLING

A Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS

A Provide required hardware to hang or support piping, equipment, or fixtures with related
accessories as necessary to complete installation of plumbing work.

B Provide hardware products listed, classified, and labeled as suitable for intended purpose.

C 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.

D Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless specifically
indicated or permitted.

E Materials for Metal Fabricated Supports:  Comply with Section 05 50 00.
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1. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633 unless stated otherwise.

2. Galvanized Steel:  Hot-dip galvanized in accordance with ASTM A123/A123M or ASTM
A153/A153M unless stated otherwise.

F Corrosion Resistance:  Use corrosion-resistant metal-based materials fully compatible with
exposed piping materials and suitable for the environment where installed.

1. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise
indicated.

2. Outdoor, Damp, or Wet-Indoor Locations:  Use galvanized steel, stainless steel, or approved
equivalent unless otherwise indicated.

2.2 PREFABRICATED TRAPEZE-FRAMED SYSTEMS

A Prefabricated Trapeze-Framed Metal Strut Systems:

1. MFMA-4 compliant, pre-fabricated, MSS SP-58 Type 59 continuous-slot metal strut channel
with associated tracks, fittings, and related accessories.

2. Strut Channel or Bracket Material:

a. Indoor Dry Locations:  Use zinc-plated steel or galvanized steel.

b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

3. Accessories:  Provide bracket covers, clamps, protectors, and vibration dampeners.

2.3 STRUT SYSTEMS FOR PIPE OR EQUIPMENT SUPPORT

A Strut Channels:

1. ASTM A653/A653M galvanized steel bracket with clamps for surface mounting of piping or
plumbing equipment support.

2. Channel or Bracket Kits:  Include rods, brackets, end-fixed fittings, covers, clips, and other
related hardware required to complete sectional trapeze section for piping or other support.

B Channel Nuts:

1. Provide carbon steel channel nut with epoxy plated or zinc finish and long, regular, or short
spring as indicated on drawings.
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2.4 BEAM CLAMPS

A MSS SP-58 types 19 through 23, 25 or 27 through 30 based on required load.

B Provide clamps with hardened steel cup-point set screws and lock-nuts for anchoring in place.

C Material:  ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM A47/A47M
malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M steel.

2.5 PIPE HANGERS

A For a given pipe run, use hangers of the same type and material.

B Provide coated or plated hangers to isolate steel hangers from dissimilar metal tube or pipe.

C Band Hangers, Adjustable:

1. MSS SP-58 type 7 or 9, zinc-plated ASTM A1011/A1011M steel or ASTM A653/A653M
carbon steel.

D Swivel Ring Hangers, Adjustable:

1. MSS SP-58 type 10, epoxy-painted, zinc-colored.

2. Material:  ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM A47/A47M
malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M steel.

E Clevis Hangers, Adjustable:

1. Copper Tube:  MSS SP-58 type 1, epoxy-plated copper.

2. Felt-Lined:  MSS SP-58 type 1, zinc-plated, silicone-free carbon steel.

3. Light-Duty:  MSS SP-58 type 1, zinc-colored, epoxy plated.

4. Standard-Duty:  MSS SP-58 type 1, zinc-colored, epoxy plated.

2.6 HANGER RODS:

A Threaded zinc-plated steel unless otherwise indicated.

B Minimum Size, Unless Otherwise Indicated or Required:

1. Equipment Supports:  1/2 inch diameter.
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2. Piping up to 1 inch:  1/4 inch diameter.

3. Pipinglarger than 1 inch up to 4 inch:  3/8 inch diameter.

4. Piping  larger than 4 inch:  1/2 inch diameter.

5. Trapeze Support for Multiple Pipes:  1/2 inch in diameter.

2.7 PIPE CLAMPS

A Strut Clamps:

1. Pipe Clamp:  Two-piece rigid, universal, or outer diameter type, carbon steel with epoxy
copper or zinc finish.

2.8 PIPE ROLLERS AND ROLLER SUPPORTS

A MSS SP-58 type 43 based on required load, nonconductive and corrosion resistant.

B Material:  Zinc plated ASTM A36/A36M carbon steel or ASTM A47/A47M malleable iron.

2.9 PIPE SUPPORTS, GUIDES, SHIELDS, AND SADDLES

A Dielectric Barriers:  Provide between metallic supports and metallic piping and associated items
of dissimilar type; acceptable dielectric barriers include rubber or plastic sheets or coatings
attached securely to pipe or item.

B Stanchions:

1. Material:  Malleable iron, ASTM A47/A47M; or carbon steel, ASTM A36/A36M.

2. Provide coated or plated saddles to isolate steel hangers from dissimilar metal tube or pipe.

C U-Bolts:

1. MSS SP-58 type 24, zinc-coated carbon steel u-bolt for pipe support or anchoring.

D Intermediate Anchors and Pipe Alignment Guides:

1. Pipe Sizes 6 inch and Smaller:  Minimum clearance of 0.16 inch.

2. Use pipe clamps with oversize pipe sleeve that provides clearance around pipe.
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E Pipe Alignment Guides:

1. Pipe Sizes 8 inch and Smaller:  Spider or sleeve type.

F Pipe Shields for Insulated Piping:

1. MSS SP-58 type 40, ASTM A1011/A1011M steel or ASTM A653/A653M carbon steel.

2. General Construction and Requirements:

a. Surface Burning Characteristics:  Comply with ASTM E84 or UL 723.

b. Shields Material:  UV-resistant polypropylene with glass fill.

c. Maximum Insulated Pipe Outer Diameter:  12-5/8 inch.

d. Service Temperature:  Minus 40 to 178 degrees F.

e. Pipe shields to be provided at hanger, support, and guide locations on pipe requiring
insulation or additional support.

G Pipe Supports:

1. Material:  ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM A47/A47M
malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M steel.

2. Liquid Temperatures Up to 122 degrees F:

a. Overhead Support:  MSS SP-58 types 1, 3 through 12 clamps.

b. Support From Below:  MSS SP-58 types 35 through 38.

3. Operating Temperatures from 122 to 446 degrees F:

a. Overhead Support:  MSS SP-58 type 1 or 3 through 12 clamps with appropriate saddle
of MSS SP-58 type 40 for insulated pipe.

b. Roller Chair:  MSS SP-58 types 41 or 43 through 46 roller chair support with appropriate
saddle of MSS SP-58 type 39 for insulated pipe.

c. Sliding Support:  MSS SP-58 types 35 through 38.

H Pipe Supports, Thermal Insulated:

1. Manufacturers:
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a. Buckaroos, Inc:  www.buckaroos.com/#sle.

2. General Requirements:

a. Insulated pipe supports to be provided at hanger, support, and guide locations on pipe
requiring insulation or additional support.

b. Surface Burning Characteristics:  Flame spread index/smoke developed index of 5/30,
maximum, when tested in accordance with ASTM E84 or UL 723.

c. Provide pipe supports for 1/2 to 30 inch iron pipes.

2.10 ANCHORS AND FASTENERS

A Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener types
indicated for the specified applications.

B Concrete:  Use screw anchors. Tapcon type concrete screws 3/16" x 2" or equal approved by
structural engineer.

C Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.

D Steel:  Use beam ceiling clamps, beam clamps, machine bolts, or welded threaded studs.

E Plastic and lead anchors are not permitted.

F Powder-actuated fasteners are not permitted.

G Hammer-driven anchors and fasteners are not permitted.

H Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC Evaluation
Service, LLC (ICC-ES) for compliance with applicable building code.

PART 3  EXECUTION

3.1 EXAMINATION

A Verify that field measurements are as indicated.

B Verify that mounting surfaces are ready to receive support and attachment components.

C Verify that conditions are satisfactory for installation prior to starting work.
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3.2 INSTALLATION

A Install products in accordance with manufacturer's instructions and ASME B31.9.

B Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

C Provide independent support from building structure.  Do not provide support from piping,
ductwork, conduit, or other systems.

D Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

E Provide thermal insulated pipe supports complete with hangers and accessories.  Install thermal
insulated pipe supports during the installation of the piping system.

F Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work.

G Place hangers within 12 inches of each horizontal elbow.

H Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe movement
without disengagement of supported pipe.

I Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl spaces,
pipe shafts, and suspended ceiling spaces are not considered exposed.

J Where several pipes can be installed in parallel and at the same elevation, provide multiple or
trapeze hangers.

K Where trapeze hangers are constructed, the all-thread rods supporting the trapeze member shall
not extend more than 1" below the assembly.

L Plumbing Piping - Water:

1. Conform to ASME B31.9.

2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.

3. Hangers for Cold Pipe Sizes 2 inch and Over:  Carbon steel, adjustable, clevis.

4. Hangers for Hot Pipe Sizes 2 to 4 inch:  Carbon steel, adjustable, clevis.

5. Hangers for Hot Pipe Sizes 6 inch and Larger:  Adjustable steel yoke, cast iron pipe roll,
double hanger.
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6. Multiple or Trapeze Hangers:  Steel channels with welded supports or spacers and hanger
rods.

7. Wall Support for Pipe Sizes Up to 3 inch:  Cast iron hook.

8. Wall Support for Pipe Sizes 4 inch and Larger:  Welded steel bracket and wrought steel
clamp.

9. Wall Support for Hot Pipe Sizes 6 inch and Larger:  Welded steel bracket and wrought steel
clamp with adjustable steel yoke and cast iron pipe roll.

M Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:

1. Concrete Wedge Expansion Anchors:  Comply with ICC-ES AC193.

2. Masonry Wedge Expansion Anchors:  Comply with ICC-ES AC01.

3. Concrete Screw Type Anchors:  Comply with ICC-ES AC193.

4. Masonry Screw Type Anchors:  Comply with ICC-ES AC106.

5. Concrete Adhesive Type Anchors:  Comply with ICC-ES AC308.

6. Other Types:  As required.

N Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to support
equipment as required.

2. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

3. Any all-thread rod used to assemble or support metal channel (strut) shall be cut to not
extend more than 1" past the channel.

O Secure fasteners according to manufacturer's recommended torque settings.

P Remove temporary supports.

3.3 SCHEDULES

A Pipe Hanger Spacing:

1. Plastic Piping:
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a. All Sizes:

1) Maximum Hanger Spacing:  6 ft.

2) Per manufacturer's requirements.

3) Hanger Rod Diameter:  3/8 inch.

3.4 FIELD QUALITY CONTROL

A Inspect support and attachment components for damage and defects.

B Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer.  Replace components that exhibit signs of corrosion.

C Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION
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SECTION 22 07 19
PLUMBING PIPING INSULATION

PART 1  GENERAL

1.1 SECTION INCLUDES

A Glass fiber insulation.

1.2 REFERENCE STANDARDS

1.3 SUBMITTALS

A Product Data:  Provide product description, thermal characteristics, list of materials and thickness
for each service, and locations.

B Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable workmanship
and installation standards will be achieved.

1.4 QUALITY ASSURANCE

A Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

B Applicator Qualifications:  Company specializing in performing the type of work specified in this
section and approved by manufacturer.

1.5 DELIVERY, STORAGE, AND HANDLING

A Accept materials on site, labeled with manufacturer's identification, product density, and thickness.

1.6 FIELD CONDITIONS

A Maintain ambient conditions required by manufacturers of each product.

B Maintain temperature before, during, and after installation for minimum of 24 hours.
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PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS

A Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84.

B Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

C Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according
to ASTM C 795.

D Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

E Products shall be certified by UL GREENGUARD GOLD or Indoor Advantage Gold.

F Products shall certified to meet or exceed UL Standard 2818 -2013 Gold Standard for Chemical
Emissions for Building Materials, Finishes and Furnishings

G Insulation materials and thicknesses are identified below.  If more than one material is listed for
a type of equipment, selection from materials listed is Contractor's option.

2.2 GLASS FIBER INSULATION

A Manufacturers:

1. CertainTeed Corporation:  www.certainteed.com/#sle.

2. Johns Manville Corporation:  www.jm.com/#sle.

3. Knauf Insulation:  www.knaufinsulation.com/#sle.

4. Owens Corning Corporation:  www.ocbuildingspec.com/#sle.

B Insulation:  ASTM C547and ASTM C795; rigid molded, noncombustible, with wicking material to
transport condensed water to the outside of the system for evaporation to the atmosphere.

1. K Value:  ASTM C177, 0.23 at 75 degrees F.

2. Maximum Service Temperature:  220 degrees F.

3. Maximum Moisture Absorption:  0.2 percent by volume.
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C Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film; moisture
vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm.

D Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

E Vapor Barrier Lap Adhesive:  Compatible with insulation.

1. Manufacturers:

a. Childers Products CP-127.

b. Foster Products 85-20/85-60.

c. Eagle Bridges - Marathon Industries, Inc.

2. Shall meet ASTM C916 Type I/II

F Insulating Cement/Mastic:  ASTM C195; hydraulic setting on Glass wool.

G Fibrous Glass Fabric:

1. Manufacturers:

a. Fosters Mast a Fab.

b. Childers Chil Glas #10.

2. Cloth:  Untreated; 9 oz/sq yd weight.

3. Blanket:  1.0 pcf density.

4. Weave:  5 by 5.

H Indoor Vapor Barrier Finish:

1. Manufacturers:

a. Childers Products, Chil Out, CP-33.

b. Foster Products Vapor Out. 30-33.

c. Eagle Bridges - Marathon Industries, Inc.

2. Cloth:  Untreated; 9 oz/sq yd weight.

3. Vinyl emulsion type acrylic, compatible with insulation, white color.

4. Permeance shall be 0.07 perms or less at 45 mils dry tested by ASTM E96.
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I Insulating Cement:  ASTM C449.

2.3 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A Manufacturers:

1. Aeroflex USA, Inc:  www.aeroflexusa.com/#sle.

2. Armacell LLC:  www.armacell.us/#sle.

3. K-Flex USA LLC:  www.kflexusa.com/#sle.

4. RBX Corp.

B Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; use molded tubular material wherever possible.

1. K Value:  ASTM C177; 0.25 at 75 degrees F.

2. Minimum Service Temperature:  Minus 40 degrees F.

3. Maximum Service Temperature:  220 degrees F.

4. Moisture Vapor Permeability: 03 perm inch, when tested in accordance with ASTM
E96/E96M.

5. Connection:  Waterproof vapor barrier adhesive.

C Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.

1. Manufacturers:

a. Childers Products.

b. Foster Products.

c. Eagle Bridges - Marathon Industries, Inc.

PART 3  EXECUTION

3.1 EXAMINATION

A Verify that piping has been tested before applying insulation materials.

B Verify that surfaces are clean and dry, with foreign material removed.
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3.2 INSTALLATION

A Install in accordance with manufacturer's instructions.

B Install in accordance with North American Insulation Manufacturers Association (NAIMA) National
Insulation Standards.

C Exposed Piping:  Locate insulation and cover seams in least visible locations.

D Insulated pipes conveying fluids below ambient temperature: Insulate entire system including
fittings, valves, unions, flanges, strainers, flexible connections,​​ and expansion joints.

E Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing
longitudinal laps and butt strips with pressure-sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Coat all elbows, fittings, valves and flanges with vapor barrier mastic and
reinforcing mesh. Finish with PVC fitting covers.

F For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

G Glass fiber insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.
 Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive.
 Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe.  Finish with PVC fitting covers.

H Inserts and Shields:

1. Application:  Insulated piping 3/4 inches diameter or larger.

2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.

3. Shield shall span an arc of 180 degrees.

4. Match diameter of shield to OD of insulation.

5. Shield dimensions shall not be less than the following:

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.
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6. Insert Location:  Between support shield and piping and under the finish jacket.

7. Thermal-Hanger Insert Shields:  Install according to manufacturer’s written instructions.

I Insulated Piping:  Attach hangers and supports to piping as follows:

1. Piping Operating Above Ambient Temperature:

a. Where piping is not supported on rollers or trapeze, hangers may project through
insulation.

b. For straight runs of piping, at points of support more than 100 feet from elbow or anchor
point, use roller type supports.

c. Where piping is supported on rollers or trapeze, support piping at outside diameter of
insulation.

1) NPS Smaller than 2:  Provide MSS SP-58, Type 40, protective shield.

2) NPS 2 1/2 and Larger:  Provide thermal-hanger shield insert and weight-distribution
plate.

2. Piping Operating Below Ambient Temperature:  Support piping at outside diameter of
insulation.  Do not penetrate vapor barrier.

a. NPS Smaller than 2:  Provide MSS SP-58, Type 40, protective shield.

b. NPS 2 1/2 and Larger:  Provide thermal-hanger shield insert and weight-distribution
plate.

J Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish at
supports, protrusions, and interruptions

3.3 INSULATION AND JACKET SCHEDULE

A Insulation thickness listed below is based on the thermal conductivity performance of the material
listed.

1. Provide insulation thickness based on 2018 International Energy Conservation Code
minimum requirements.

2. Provide insulation thickness based on 2015 International Energy Conservation Code
minimum requirements.

3. Alternative material thickness must be adjusted as required to provide equivalent conductivity
performance.
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4. Alternative material subtitution shall be reviewed by the Engineer.

B Indoor Piping:

1. Domestic Cold Water:

a. All Pipe Sizes:

1) Glass-Fiber Pipe Insulation, Type I:  1 inch thick.

2. Domestic Hot and Recirculated Hot Water:

a. 1-1/4-Inch and Smaller:

1) Glass-Fiber Pipe Insulation, Type I:  1 inch thick.

b. 1-1/2-Inch and Larger:

1) Glass-Fiber Pipe Insulation, Type I:  1-1/2 inches thick.
END OF SECTION
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SECTION 22 10 05
PLUMBING PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A Domestic water piping, above grade.

B Pipe flanges, unions, and couplings.

C Ball valves.

D Valves and specialties

1.2 DEFINITIONS

A CPVC:  Chlorinated polyvinyl chloride plastic.

B CR:  Chlorosulfonated polyethylene synthetic rubber.

C EPDM:  Ethylene-propylene-diene terpolymer rubber.

D Lead Free: Refers to the wetted surface of pipe, fittings and fixtures in potable water systems that
have a weighted average lead content ≤0.25% per Safe Drinking Water Act as amended January
4th 2011 Section1417.

E NBR:  Acrylonitrile-butadiene rubber.

F PE:  Polyethylene plastic.

G PP:  Polypropylene plastic.

H PVC:  Polyvinyl chloride plastic.

1.3 CODE AND PERMIT COMPLIANCE

A Work shall be in accordance with all applicable codes.  Where the codes and drawings do not
agree, the code shall take precedence; however, code shall take precedence over what is shown
only when it is more stringent than that indicated.  Items that are allowed by codes which are less
stringent than that shown on the Drawings shall not be substituted.
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B Contractors shall familiarize themselves with all requirements as to permits, fees, etc., and shall
comply.  All permits, licenses, inspections, and arrangements required for the work shall be
provided by the Contractors at their expense.

C All utilities shall be installed in accordance with utility company rules and regulations.

D Drawings, plans, and schematics and diagrams indicate the general location and the arrangement
of piping systems.  Wherever practical, install piping as indicated.

1.4 REFERENCE STANDARDS

A ASTM D2846/D2846M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Hot- and Cold-Water Distribution Systems; 2019a.

B ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping
Components with Tapered Sockets; 2020.

C ASTM F437 - Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 80; 2021.

D ASTM F438 - Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 40; 2023.

E ASTM F439 - Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80; 2019.

F ASTM F441/F441M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic
Pipe, Schedules 40 and 80; 2023.

G ASTM F442/F442M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic
Pipe (SDR-PR); 2023.

H ASTM F493 - Standard Specification for Solvent Cements for Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe and Fittings; 2022.

1.5 SUBMITTALS

A Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories. Provide
manufacturers catalog information. Indicate valve data and ratings.

B Project Record Documents:  Record actual locations of valves.
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1.6 QUALITY ASSURANCE

A Perform work in accordance with applicable codes and standards.

B Valves:  Manufacturer's name and pressure rating marked on valve body.

C Identify pipe with marking including manufacturer's registered trademark, country of origin, date
of manufacture, size, ASTM material classification, ASTM specification, potable water
certification, water pressure rating.

1.7 REGULATORY REQUIREMENTS

A Conform to applicable code for installation of backflow prevention devices.

B Provide certificate of compliance from authority having jurisdiction indicating approval of
installation of backflow prevention devices.

1.8 DELIVERY, STORAGE, AND HANDLING

A Accept valves on site in shipping containers with labeling in place. Inspect for damage.

B Provide temporary end caps and closures on piping and fittings. Maintain in place until installation.

C Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS

A Potable Water Supply Systems:  Provide piping, pipe fittings, and solder and flux (if used), that
comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

2.2 DOMESTIC WATER PIPING, ABOVE GRADE

A CPVC Pipe: ASTM D2846/D2846M, ASTM F441/F441M, or ASTM F442/F442M. Schedule 80.

1. Manufacturers:

a. IPEX USA, LLC​; Xirtec CPVC Schedule 80​:  www.ipexna.com/#sle.

2. Fittings:  CPVC; ASTM D2846/D2846M, ASTM F437, ASTM F438, or ASTM F439.
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a. Pipe and fittings shall conform to Copper Tube Size SDR 11 dimensions.

b. Pipe and fittings shall be certified by an independent testing agency to meet or exceed
the requirements of NSF 61.

c. Various adaptor style type fittings, conforming to ASTM F1970 standards.

d. Only manufacturer approved ball valves shall be used.

e. Plastic threaded male adapters shall not be used in hot water applications.

f. The internal diameter of the fittings shall be within the allowable tolerance of the inside
diameter of the pipe.

3. Joints:  ASTM D2846/D2846M, solvent weld with ASTM F493 solvent cement.

a. Safe handling of solvent cements shall be in accordance with ASTM F402.

b. Solvent cement shall be listed by NSF International for use with potable water and
approved by the pipe and fittings manufacturers.

4. Chemical Compatibility:

a. The general contractor(s) shall notify all subcontractors to use ancillary building products
(including, but not limited to: fire stops, thread sealants, mold inhibitors, leak detectors,
coated hangers, insulation etc.) that are chemically compatible with CPVC compounds.

b. CPVC pipes and fittings are compatible with chlorine, chloramine and chlorine dioxide
disinfection methods at all levels safe for human consumption and significantly above
those levels.

2.3 PIPE FLANGES, UNIONS, AND COUPLINGS

A Unions for Pipe Sizes 3 inch and Under:

1. Ferrous Pipe:  Class 150 malleable iron threaded unions.

2. Copper Tube and Pipe:  Class 150 bronze unions with soldered joints.

B Flanges for Pipe Sizes Over 1 inch:

1. Ferrous Pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges; preformed
neoprene gaskets.

2. Copper Tube and Pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.
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3. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping
system manufacturer, unless otherwise indicated.

4. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts:  AWWA C110, rubber gasket, carbon-
steel bolts and nuts.

5. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.

6. Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.

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

1) Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.

2) Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.

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

C Dielectric Connections: Waterway fitting with water impervious isolation barrier and one galvanized
or plated steel end and one copper tube end, end types to match pipe joint types used.

1. Dielectric unions shall not be used.

2. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld-
neck end types and matching piping system materials.

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

4. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig
minimum working pressure as required to suit system pressures.

a. Dielectric-Flange Insulation Kits:  Field-assembled, companion-flange assembly, full-
face or ring type.  Components include neoprene or phenolic gasket, phenolic or
polyethylene bolt sleeves, phenolic washers, and steel backing washers.

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

6. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic
lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225
degrees F.

2.4 JOINING MATERIALS

A Solvent Cements:  Manufacturer's standard solvent cements for the following:
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1. CPVC Piping:  ASTM F 493.

B Plastic Pipe Seals:  ASTM F 477, elastomeric gasket.

2.5 BALL VALVES

A Per ASTM D2846

B Used for shuttoff where indicated on plans.

C Valves must be approved by the CPVC manufacturer.

D Metal body valves with CPVC socket inserts may be used.

PART 3  EXECUTION

3.1 PREPARATION

A Remove scale and dirt, on inside and outside, before assembly.

B Prepare piping connections to equipment with flanges or unions.

3.2 INSTALLATION

A Install in accordance with manufacturer's instructions.

B Provide non-conducting dielectric connections wherever joining dissimilar metals.

1. Dielectric unions are not allowed.

C Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to walls.

D Install piping to maintain headroom, conserve space, and not interfere with use of space.

E Group piping whenever practical at common elevations.

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

G Provide clearance in hangers and from structure and other equipment for installation of insulation
and access to valves and fittings.

H Where pipe support members are welded to structural building framing, scrape, brush clean, and
apply one coat of zinc-rich primer to welding.
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I Install valves with stems upright or horizontal, not inverted.

J Install water piping to ASME B31.9.

K CPVC Pipe:

1. System Operating Parameters

a. The operating pressure within CPVC pipe and fittings system shall not exceed 400 psi
at 73⁰F, 100psi at 180⁰F, or any other point defined by the manufacturer.

b. The operating temperature within pressurized CPVC pipe and fittings shall not exceed
180⁰F.

c. Design velocity shall not exceed 10ft./sec., unless a lower design velocity is required
by local plumbing codes.

d. Systems shall not be installed under excessive stress from deflection.

e. Pipe shall be restrained so that stress from deflected pipe is not transmitted to the fitting.

2. Freeze Protection

a. Plumbing piping shall always be installed under the assumption that freezing conditions
will exist at some point during the life of the building.

b. Pipe and fittings shall be installed only within the conditioned space of the building.

c. All air gaps which may allow freezing air to enter and flow against the pipes, such as
exterior wall penetrations or gaps between building insulation components shall be
sealed per manufacturer instructions.

3. Thermal Expansion and Contraction

a. Piping shall be installed with consideration for linear expansion and contraction of the
pipe. Failure to properly account for linear thermal expansion and contraction can result
in up to 1200psi of compressive stress on the system.

b. CPVC will expand about 1 inch per 50 feet of straight length of pipe per 50⁰F increase
in temperature.

c. Methods of accommodating linear thermal expansion and contraction:

1) Offsets and changes of direction.

2) Expansion loops.
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d. Expansion loops, offsets and changes in direction should be properly sized, using
manufacturer approved guidlines.

4. Hangers and Supports

a. Hangers and supports shall be chemically compatible with CPVC.Coated hangers shall
not be used.

b. Hangers and supports shall not restrict the free lateral movement caused by thermal
expansion and contraction.

c. Metal hangers and supports shall be free of sharp edges which may abrade the pipe.

d. Concentrated loads such as metal valves, expansion tanks, and other appurtenances
shall be directly supported, or the pipe supported immediately adjacent to the load.

e. Hanger spacing shall comply with local codes; where codes permit manufacturer
recomended spacing may be used.

5. Adapters

a. CPVC x Metal threaded adapters shall be used where threaded adapters are necessary.

b. Compression fittings with brass ferrules may be used at temperatures up to 140°F.

6. Valves

a. Valves must be approved by the CPVC manufacturer.

b. Metal body valves with CPVC socket inserts may be used.

7. Insulation

a. All insulation materials shall be chemically compatible with CPVC.

b. Tubing insulation

1) Tubing insulation shall be fiberglass, foamed polyethylene, foamed
polyisocyanurate or phenolic.

2) Tubing insulation shall not have any oil lubrication applied to the interior surface.

3) Foamed rubber tubing insulation may contain incompatible plasticizers and shall
not be used.

c. Building insulation
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1) Batt, Fiberglass, Glass Mineral Wool, Mineral Fiber, Stone Wool, Silica Aerogel
and Cellulose insulation, including those with graphite intumescent additives shall
be permitted.

2) Insulation faced with aluminum, paper, metalized polyester, polypropylene and
polyethylene shall be permitted.

d. Polyurethane Spray Foam Insulation

1) Polyurethane Spray Foams shall be applied in exact accordance with manufacturer
instructions.

2) Failure to follow instructions precisely may result in extreme heat release causing
damage to the plumbing system and other structural elements or the failure of the
components to properly mix, resulting in a chemically incompatible material
contacting the pipe and/or fitting.

e. Quality Control

1) Contractor shall receive in-person or online training on CPVC installation either
from the pipe/fitting manufacturer or designated representative.

2) Pressure tests shall be completed in compliance with applicable local codes and
shall be conducted hydrostatically, air testing shall not be permitted.

3) Installing contractor shall visually inspect assembled joints to verify the presence
and usage of appropriate solvent cement.

L Piping shall be installed so as to allow for maintenance and removal of pit mounted sump pumps.

1. Verify and coordinate exact equipment locations and service requirements with Installing
Contractor.

M Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.

2. Support horizontal piping as indicated.

3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent
work.

4. Place hangers within 12 inches of each horizontal elbow.

5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe
movement without disengagement of supported pipe.
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6. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

7. Where trapeze hangers are constructed, the all-thread rods supporting the trapeze member
shall not extend more than 1" below the assembly.

8. Prime coat exposed steel hangers and supports.

N When installing more than one piping system material, ensure system components are compatible
and joined to ensure the integrity of the system. Provide necessary joining fittings. Ensure
flanges, union, and couplings for servicing are consistently provided.

3.3 APPLICATION

A Install unions downstream of valves.

B Install ball valves for shut-off to isolate part of systems.

C Sump pump discharge piping shall be CPVC Schedule 80.

3.4 TOLERANCES

A Water Piping:  Slope at minimum of ​1/40 inch per foot​ and arrange to drain at low points.

3.5 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A Contractor is resonsible for providing all isolaton valves, drains and connections necessary to
isolate new piping from existing systems to flush and disinfect.

B Prior to starting work, verify system is complete, flushed, and clean.

C Ensure acidity (pH) of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda
or soda ash) or acid (hydrochloric).

D Inject disinfectant, free chlorine in liquid, powder, tablet, or gas form throughout system to obtain
50 to 80 mg/L residual.

E Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15
percent of outlets.

F Maintain disinfectant in system for 24 hours.

G If final disinfectant residual tests less than 25 mg/L, repeat treatment.

H Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.
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I Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water
entry, and analyze in accordance with AWWA C651.

3.6 FIELD QUALITY CONTROL

A Domestic Water Piping:

1. Inspect domestic water piping as follows:

a. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

b. During installation, notify authorities having jurisdiction at least 24 hours before
inspection must be made.  Perform tests specified below in presence of authorities
having jurisdiction:

c. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-
in after roughing-in and before setting fixtures.

d. Final Inspection:  Arrange final inspection for authorities having jurisdiction to observe
tests specified below and to ensure compliance with requirements.

e. Reinspection:  If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.

f. Reports:  Prepare inspection reports and have them signed by authorities having
jurisdiction.

2. Test domestic water piping as follows:

a. Fill domestic water piping. Check components to determine that they are not air bound
and that piping is full of water.

b. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.

c. Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved.  Expose work that was covered or
concealed before it was tested.

d. Test Procedure: Cap and subject piping to static water pressure of 50 psig above
operating pressure, without exceeding pressure rating of piping system materials.
 Isolate test source and allow to stand for 4 hours. Leaks and loss in test pressure
constitute defects that must be repaired.
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e. Repair leaks and defects with new materials and retest piping or portion thereof until
satisfactory results are obtained.

f. Prepare reports for tests and required corrective action.

3.7 CLEANING

A Clean interior of piping.  Remove dirt and debris as work progresses.

B Protect drains during remainder of construction period to avoid clogging with dirt and debris and
to prevent damage from traffic and construction work.

3.8 SCHEDULES

A Pipe Hanger Spacing:

1. Plastic Piping:

a. All Sizes:

1) Maximum Hanger Spacing:  6 ft.

2) Per manufacturer's requirements.

3) Hanger Rod Diameter:  3/8 inch.
END OF SECTION
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SECTION 22 14 29
SUMP PUMPS

PART 1  GENERAL

1.1 SECTION INCLUDES

A Submersible sump pumps.

B Sump pits.

1.2 REFERENCE STANDARDS

A ICC (IPC) - International Plumbing Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

B UL (DIR) - Online Certifications Directory; Current Edition.

1.3 SUBMITTALS

A Specification Compliance Review.

B Product Data:  Provide certified pump chart or curve with duty point marked over.

C Shop Drawings:  Include dimensions and performance data.

D Operation and Maintenance Data:  Include operation, maintenance, and inspection data,
replacement part numbers and availability, and service depot location and telephone number.

E Executed warranty.

1.4 QUALITY ASSURANCE

A Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section with three years minimum of documented experience.

B Certifications:  UL (DIR) listed, classified, and suitable for the purpose specified and indicated.

C Identification:  Provide pumps with manufacturer's name, model number, and rating/capacity
identified by permanently attached label.
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1.5 DELIVERY, STORAGE, AND HANDLING

A Provide temporary inlet and outlet caps. Maintain caps in place until installation.

1.6 WARRANTY

A Manufacturer Warranty:  Provide 2-year manufacturer warranty for pumps and related
components. Complete forms in Owner's name and register with manufacturer.

B Submit warranty with related forms completed in Owner's name and registered with manufacturer.

PART 2  PRODUCTS

2.1 PERFORMANCE, CAPACITIES AND CHARACTERISTICS

A See Drawings for Equipment Schedules for Equipment Performance Requirements when
capacities and characteristics are not indicated in the specifications.

2.2 MANUFACTURERS:

A ABS Pumps, Inc.

B Armstrong Pumps Inc.

C Aurora Pump; Pentair Pump Group (The).

D Barnes; Crane Pumps & Systems.

E Bell & Gossett Domestic Pump; ITT Industries.

F Chicago Pump Company; a division of Yeomans Chicago Corporation.

G Deming Pumps; Crane Pumps & Systems.

H Federal Pump Corp.

I Flygt; ITT Industries.

J Goulds Pumps; ITT Industries.

K Grundfos Pumps Corporation.

L Liberty Pumps.



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING
Clarinda, Iowa
DAS#:9444.00

RFB#:RFP944400-01

PROJECT 9444.00 SUMP PUMPS 22 14 29 - 3
10-10-2025

M Little Giant Pump Co.

N McDonald, A. Y. Mfg. Co.

O Metropolitan Industries, Inc.

P Myers, F. E.; Pentair Pump Group (The).

Q Paco Pumps, Inc.

R PROFLO.

S Stancor.

T Sterling Peerless; Sterling Fluid Systems Group.

U Superior Pump.

V Swaby Manufacturing Co.

W Weil Pump Company, Inc.

X Weinman Div.; Crane Pumps & Systems.

Y Zoeller Company.

2.3 SUBMERSIBLE SUMP PUMPS

A General:

1. Factory-assembled and tested, ​simplex​ single-stage, centrifugal, end-suction, submersible,
direct-connected sump pumps complying with UL 778 and HI 1.1-1.2 and HI 1.3 for
submersible sump pumps.

B Controls:

1. Integral ​​diaphragm  float switch​​ type level controls ​​​​.

C Pump Discharge Piping:  Factory or field fabricated, ​CPVC Schedule 80, matching domestic water
piping specifications.​.

D Accessories:  Provide full flow swing-type discharge check valve.

2.4 SUMP PITS

A Sump Pit:
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1. By structural, refer to structural drawings.

PART 3  EXECUTION

3.1 INSTALLATION

A Install products with related fittings and accessories according to manufacturer instructions.

B Install pumps and arrange to provide access for maintenance including removal of motors,
impellers, couplings, and accessories.

C Set submersible sump pumps on ​pit​ floors. Make direct connections to drainage piping.

D Observe and provide incidentals required to complete installation in compliance with ICC (IPC).

3.2 FIELD QUALITY CONTROL

A Operational Tests: Conduct operating tests to demonstrate satisfactory, functional, and operating
efficiency.

B Complete installation and startup checks according to manufacturer's written instructions.

C Check piping connections for tightness.

D Perform the following startup checks for each pump before starting:

1. Verify bearing lubrication.

2. Verify that pump is free to rotate by hand. If pump is bound or drags, do not operate until
cause of trouble is determined and corrected.

3. Verify that pump is rotating in the correct direction.

E Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

3.3 DEMONSTRATION

A Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain controls and pumps.
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3.4 PROTECTION

A Protect installed products from damage from subsequent construction operations.
END OF SECTION
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SECTION 23 04 00
COMMON REQUIREMENTS FOR HVAC

PART 1 - GENERAL

1.1 SUMMARY

A This Section includes basic materials and methods to complement other Division 23 Sections.

1.2 WARRANTIES

A Warrant all materials, workmanship and equipment against defects for a period of one year after
the date of substantial completion.

B Certain equipment shall be warranted beginning at the time of final acceptance or for longer
periods of time as specified in those divisions of the Project Manual.

C Repair or replace, at no additional cost to the Owner, any item which may become defective within
the warrant period.

1. Repair or replacement of compressorized equipment shall include a complete refrigerant
charge.

D Any manufacturers' warranties concerning any item installed will run to the benefit of the Owner.

E The Contractor agrees not to void or impair, or to allow Sub-Contractors to void or impair, any
warranties regarding products or items installed as part of this project.

F The repair of faulty workmanship shall be considered to be included in the contract.

1.3 QUESTIONS OF INTERPRETATION DURING BIDDING PHASE

A If questions arise during the bidding process regarding the meaning of any portion of the contract
documents, the prospective bidder shall submit the questions to the Engineer for clarification.

B Any definitive interpretation or clarification of the contract documents will be published by addenda,
properly issued to each person holding documents, prior to the bid date.

C Verbal interpretation or explanation not issued in the form of an addendum shall not be considered
part of the bidding documents.

D When submitting questions for clarification, adequate time for issuance and delivery of addenda
must be allowed.
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E The Engineer shall be the sole judge regarding interpretations of conflicts within contract
documents.

1.4 CONTRACT DOCUMENT DISCREPANCIES

A If any ambiguities should appear in the contract documents, request clarification from the Engineer
before proceeding with the work.

B If the Contractor fails to make such request, no excuse will thereafter be entertained for failure to
carry out the work in a manner satisfactory to the Engineer.

C Should a conflict occur within the contract documents, the Contractor is deemed to have estimated
the more expensive way of doing the work unless a written clarification from the Engineer was
requested and obtained before submission of proposed methods or materials.

D The Engineer shall be the sole judge regarding interpretations of conflicts within contract
documents.

1.5 DEFINITIONS

A The following definitions shall apply throughout the contract documents:

1. Engineer:  Architect or Engineer

2. Code:  All applicable national, state and local code

3. Mechanical:  All plumbing, HVAC, & fire protection work required by the Contract Documents

4. Electrical:  All electrical and fire alarm work required by the Contract Documents

5. Contractor:  Any Contractor performing work required by the Contract Documents

6. Indicated:  Shown on drawings, noted, scheduled or specified

7. Selected:  Selected by the Architect or Engineer

8. Provide:  Furnish, install, connect and tested complete and ready for use

9. Furnish:  Supply and deliver to the site ready for installation

10. Install: Install complete, per Contract Documents and manufacturer's requirements.

11. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above
ceilings, unexcavated spaces, crawl spaces, and tunnels.
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12. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished
occupied spaces and mechanical equipment rooms.

13. Exposed, Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient
temperatures and weather conditions.  Examples include rooftop locations.

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

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

16. Dry Locations:  A location not normally subject to dampness or wetness. A location classified
as dry may be temporarily subject to dampness or wetness, as in the case of a building
under construction.

17. Damp Locations: Locations protected from weather and not subject to saturation with water
or other liquids but subject to moderate degrees of moisture.

a. Examples of such locations include partially protected locations under canopies,
marquees, roofed open porches, and like locations, and interior locations subject to
moderate degrees of moisture, such as some basements, some barns, and some cold
storage warehouses.

18. Wet Locations: Installations underground or in concrete slabs or masonry in direct contact
with the earth; in locations subject to saturation with water or other liquids, such as vehicle
washing areas; and in unprotected locations exposed to weather.

1.6 SYMBOLS

A Items of equipment and materials are indicated on the drawings in accordance with the symbols
shown on the plans.

1.7 ABBREVIATIONS

A Refer to abbreviations list shown on the Drawings.

1.8 CODES

A The work shall be performed by persons skilled in the trade involved and shall be done in a manner
consistent with normal industry standards.
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B All work shall conform to all applicable sections of currently adopted editions of the following
codes, standards, and specifications:

1. International Building Code (IBC)

2. International Fire Code (IFC)

3. International Energy Conservation Code (IECC)

4. International Fuel Gas Code (IFGC)

5. International Plumbing Code (IPC)

6. Uniform Plumbing Code(UPC)

7. International Mechanical Code (IMC)

8. Safety and Health Regulations for Construction

9. Occupational Safety and Health Standards (OSHA), National Consensus Standards and
Established Federal Standards

10. National Electrical Code (NEC)

11. National Fire Protection Association (NFPA)

12. Life Safety Code (NFPA 101)

13. American Gas Association (AGA)

14. Underwriters' Laboratories, Inc. (UL)

15. National Electrical Safety Code (NESC)

16. All applicable national, state and local codes and amendments.

1.9 PERMITS

A The Contractors shall familiarize themselves with all requirements regarding all permits, fees,
etc., and shall comply with them.

B All permits, licenses, inspections and arrangements required for the work shall be obtained by
the Contractor at his expense.

C All utilities shall be installed in accordance with the local rules and regulations and all charges
shall be paid by the Contractor.
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1.10 CODE COMPLIANCE

A Work shall be in accordance with all applicable codes.  Where the codes and drawings do not
agree, the code shall take precedence; however, code shall take precedence over what is shown
only when it is more stringent than that indicated.  Items that are allowed by codes which are less
stringent than that indicated shall not be substituted.

B Drawings, plans, and schematics and diagrams indicate the general location and the arrangement
of systems.  Wherever practical, install systems as indicated.

C Where the National Electrical Code or applicable codes require controllers to be marked  with a
Short Circuit Current Rating (SCCR), the equipment shall be manufactured as required such that
the SCCR of the equipment meets or exceeds the available short circuit current at the equipment.

1.11 MATERIALS AND EQUIPMENT MANUFACTURERS

A Options in selecting materials and equipment are limited by requirements of the contract
documents and governing regulations.  They are not controlled by industry traditions or
procedures experienced on previous construction projects.

B Materials and equipment shall be provided in accordance with the following:

1. Primary Design Products:  Primary design products are those products around which the
project was designed in terms of capacity, performance, physical size and quality.

2. Primary design products are indicated by use of a single manufacturer's name, model number
or similar data on drawings or schedules or within the specifications.

3. Provide primary design products unless substitutions are made in accordance with the
following paragraphs.

4. Acceptable Equivalent Substitutions:  Acceptable equivalent substitutions are products of
manufactures other than those listed for the primary design products.  Equivalent
acceptable substitutions shall meet each of the following requirements:

a. The product shall be manufactured by one of the acceptable manufacturers listed in the
Project Manual, drawings, or addenda.

b. The product shall meet or exceed the requirements of the contract documents in terms
of quality, performance, suitability, appearance, and physical characteristics.

c. The Contractor providing the substitution shall bear the total cost of all changes due to
substitutions.  These costs may include additional compensation to the Engineer for
redesign and evaluation services, increased cost of work by the Owner or other
Contractors, and similar considerations.
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d. Performance Requirements:  Where the contract documents list performance
requirements or describe a product or assembly generically, provide products that
comply with the specific requirements indicated and that are recommended by the
manufacturer for the respective application.

e. Compliance with Standards, Codes and Regulations:  Where the specifications require
only compliance with an imposed standard, code or regulation, the Contractor has the
option of selecting a product that complies with specification requirements, including
the standards, codes and regulations.

f. Proposed substitutions will be judged on the basis of quality, performance, appearance
and on the governing space limitations.  The reputation of the manufacturer, delivery
time requirements, and the availability of repair or replacement parts may also be
considered.

g. The Engineer shall be the sole and final judge as to the suitability of substitution items.

1.12 SUBMITTALS

A Shop Drawings, Product Data:

1. Other section in the Project Manual shall be adhered to if more stringent than the following
paragraphs.

2. When required by other sections of this Project Manual, submit shop drawings, product data
or samples to the Engineer for review.

3. Submittals deemed unnecessary by the Engineer shall be returned indicating “No Action
Taken”.

4. A completed copy of the transmittal form included with the Project Manual shall accompany
each submittal.

5. Submittals shall be labeled indicating the specification number and title, shop drawing or
product data description and the respective Part 2 paragraph and sub-paragraph numbers.

6. Submittals not listed in the Project manual shall reference the respective contract document.

7. Unless otherwise noted, submit one copy electronically of shop drawings and product data
for review.  Review comments will be returned electronically.  A hard copy of the electronic
submittal will be returned if requested.

a. Shop drawings and product data shall be in original searchable PDF format.
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8. Shop drawings are drawings, diagrams, schedules and other data specifically prepared for
this project by the Contractor, Manufacturer, Supplier, or Distributor to illustrate some
portion of the work.  Shop Drawings shall also detail fabrication and installation for metal
and wood supports and anchorage for mechanical materials and equipment.

a. Shop drawings shall be drawn to accurate scale and of adequate size to illustrate
required details.

9. Product data are illustrations, standard schedules, performance charts, instruction
brochures, diagrams and other information furnished by the Contractor, Manufacturer,
Supplier, or Distributor to illustrate a material, product or system for some portion of the
work.

10. All submittals shall clearly indicate proposed items, capacities, characteristics and details in
conformance with contract documents.  All equipment items shall be marked with the same
item number as used on drawings or schedules.  Capacities, dimensions and special
features required shall be certified by the manufacturer.

11. Submittals shall indicate manufacturer's delivery time for the item after review by the
Engineer.

12. The Engineer shall review or take other appropriate action upon the Contractor's submittals
such as shop drawings, product data and samples, but only to determine conformance with
the design concept of the work and the information given in the contract documents.

13. Contractor shall not be relieved of responsibility for any deviation from the requirements of
the contract documents by the Engineer's review of shop drawings, product data or
samples.

14. Contractor shall not be relieved from responsibility for errors or omissions in the shop
drawings, product data or samples by the Engineer's review of those drawings.

B Coordination Drawings:  Detail major elements, components, and systems of mechanical
equipment and materials in relationship with other systems, installations, and building
components.  Show space requirements for installation and access.  Indicate if sequence and
coordination of installations are important to efficient flow of the Work.

1. Include the following:

a. Actual equipment being provided. Refer to manufacturer's data for physical size, access
and maintenance requirements. Provide all code required clearances.

b. Planned piping layout, including valve and specialty locations and valve-stem
movement.

c. Clearances for installing and maintaining insulation.
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d. Clearances for servicing and maintaining equipment, accessories, and specialties,
including space for disassembly required for periodic maintenance.

e. Equipment and accessory service connections and support details.

f. Exterior wall and foundation penetrations.

g. Fire-rated wall and floor penetrations.

h. Sizes and location of required concrete pads and bases.

i. Scheduling, sequencing, movement, and positioning of large equipment into building
during construction.

j. Floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings
and their relationship to other penetrations and installations.

k. Reflected ceiling plans to coordinate and integrate installation of air outlets and inlets,
light fixtures, communication system components, sprinklers, access doors or pabels
and other ceiling-mounted items.

l. All Contractors are required to provide information concerning their part of the work
needed to develop the coordination drawings.

m. Drawings shall contain all of the following that are applicable:

1) Ductwork, equipment, and terminal devices (showing access and service
requirements). Ductwork, equipment and terminal devices indicated in the
coordination drawing content must be the same as that indicated in all submittals.

2) Plumbing

3) HVAC piping

4) Recessed light fixtures

5) Electrical conduit 2 inches and larger

6) Cable tray

7) Fire sprinkler piping

8) Structure and general construction

9) Access doors and panels

10) Other areas indicated by the Contractor that involve congestion
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n. Complete drawings after submitting product data on items included in coordination
drawings.

C Operation and Maintenance Manuals:

1. Prepare electronic operation and maintenance manuals for the equipment furnished.

2. The manual shall be in original searchable PDF format with equipment organized by
specification section. Bookmarking shall be provided in the PDF for each specification
section and piece of equipment.

3. Manuals shall be submitted to the Engineer for review and distribution to the Owner not less
than 30 days prior to substantial completion of the project.

4. Manuals not meeting the requirements of this section may be rejected by the Engineer.

5. Manual shall include, but shall not be limited to, the following:

a. A cover page including:

1) Project name and address

2) Division of work covered by the manual

3) Name, address and telephone number of Contractor and all Sub-Contractors
including night or emergency numbers

b. A Complete Index.  Contractor may submit the index to the Engineer for review prior to
submittal of complete manuals if desired.

c. Manufacturer's equipment product data O&M manuals and parts lists identified by the
equipment mark used in the contract drawings.

d. Names, Addresses and Telephone Numbers.  This list shall include the manufacturer
and local representative who stocks or furnishes repair parts for all items of equipment
and shall be typed on a single page in front of the manual.

e. Startup, Operation and Shutdown Procedures.  Provide a written description of
procedures for startup, operation and shutdown of each item or system.  This
description shall include motors to start, valves to open, etc., in proper sequence, and
the location of switches, starters, pushbuttons and valves.  Description shall include
item references or labels used in the contract documents unless otherwise instructed
in advance by the Owner.

f. Seasonal Changeover Procedure.  Provide a written description of the procedure for
necessary seasonable changeover from heating to cooling and vice versa.
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g. Equipment Accessory Schedule.  Upon completion of the work, furnish the Owner with
a complete equipment accessory schedule listing each piece of equipment and the
related size, type, number required and the manufacturer of all renewable items.

h. Lubrication Schedule.  Provide a chart listing each piece of equipment, the proper type
of oil or grease required, and recommended frequency of lubrication.

i. Emergency Procedures.  Provide a written description of emergency operating
procedures or a list of service organizations (including addresses and telephone
numbers) capable of rendering emergency services to the various parts of the system.

j. One copy of all shop drawings.

k. Signed letters of certification of inspection and similar information.

l. All manufacturers' warranty information.

m. Provide documentation that training was performed for each item specified to include
Owner training.  Include name of Owner’s representative(s) present, date and time of
training.

n. Normal Maintenance Schedule.  Include a listing of work to be performed at various
time intervals; i.e., 30, 90, 180 days and yearly.

o. Provide documentation that Extra Materials were received by the Owner for each section
requiring Extra Materials.

p. Motor List.  The list shall indicate motor location, equipment served (using labels
indicated on drawings), horsepower, electrical characteristics, motor type, and rpm.
 Motors less than 1/2 horsepower need not be included.

1.13 QUALITY ASSURANCE

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

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

1. Comply with provisions in ASME B31 Series, “Code for Pressure Piping”.

2. Certify that each welder has passed AWS qualification tests for welding processes involved
and that certification is current.
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C Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical characteristics
may be furnished provided such proposed equipment is approved in writing and connecting
electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum
energy ratings or efficiencies are specified, equipment shall comply with requirements.

1.14 DELIVERY, STORAGE, AND HANDLING

A Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.

B Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

1.15 COORDINATION

A Drawings, plans, and schematics and diagrams indicate the general location and the arrangement
of systems.  Wherever practical, install systems as indicated.

B Provide offsets and elevation changes in piping, conduit and ductwork as required to complete
the Layout and Coordination Process. Offsets and elevation change information shall be
indicated in the coordination process documentation and must be submitted for review.

C Arrange for spaces, chases, slots, and openings in building structure during progress of
construction to allow for system installations.

D Coordinate arrangement, mounting, and support of 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.

E Coordinate chases, slots, inserts, sleeves, and openings with general construction work and
arrange in building structure during progress of construction to facilitate the installations that
follow.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural
components as they are constructed.

F Sequence, coordinate, and integrate installing materials and equipment for efficient flow of the
Work.  Coordinate installing large equipment requiring positioning before closing in the building.
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G Coordinate service connections to components furnished by utility companies.

1. Coordinate installation and connection of exterior underground and overhead utilities and
services, including provision for metering components.

2. Comply with requirements of authorities having jurisdiction and of utility company providing
water, gas, electrical power and other services.

H Coordinate location of access panels and doors for items that are concealed by finished surfaces.

I Coordinate testing of items, so equipment and systems that are functionally interdependent are
tested to demonstrate successful interoperability.

1.16 STRUCTURAL COORDINATION

A In cases where the Contractor determines that superimposed loads such as suspended or floor
mounted mechanical, electrical, plumbing system or equipment exist which exceed design loads
indicated on structural contract documents, Contractor shall submit load data to Design
Professionals for review prior to proceeding with work.

B Distribute the maximum load hung from any structural member for mechanical, electrical,
plumbing, ductwork, piping, etc. over the member’s tributary area in a way that the design
superimposed dead loads listed in structural contract documents are not exceeded. The
Contractor shall coordinate the loads and provide additional support or distribution framing as
required achieving the allowable load distribution.

C Connections of systems designed by Contractor’s engineer such as, but not limited to mechanical,
electrical, plumbing loads are assumed to impose vertical and/or horizontal loads on the base
building structural members without generating torsion in the supporting structural members.
Contractor is responsible for designing, furnishing and installing all supplementary bracing
members as required to prevent torsion on the base building structure.

D Coordinate locations of new fire suppression, plumbing and HVAC penetrations through existing
structure and construction. Utilize all existing documentation of conditions for coordination. Verify
penetrations utilizing GPR (Ground Penetrating Radar) as necessary to confirm penetration
locations.
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PART 2 - PRODUCTS

2.1 PERFORMANCE, CAPACITIES AND CHARACTERISTICS

2.2 MATERIALS

A Unless otherwise specified, all materials and equipment shall be new, unused and undamaged.
 Materials and equipment shall be the current and standard designs of manufacturers regularly
engaged in their production.

2.3 MATERIALS AND EQUIPMENT FURNISHED BY OTHERS

A Where materials and equipment are indicated as furnished by others and installed or connected
under this contract, it shall be the Contractor's responsibility to verify installation details and
requirements.

2.4 QUANTITY OF SPECIFIED ITEMS REQUIRED

A Wherever in these specifications an article, device or piece of equipment is referred to in the
singular number; such reference shall apply to as many such articles as are shown on the
drawings or required to complete the installation.

2.5 ESCUTCHEONS

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

B One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated
finish.

C One-Piece, Cast Brass Type:  With set screw.

1. Finish:  Polished chrome-plated.

D Split-Casting, Cast-Brass Type:  With concealed hinge and set screw.

1. Finish:  Polished chrome-plated.

E One-Piece, Stamped-Steel Type:  With set screw and chrome-plated finish.

F Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw, and chrome-plated finish.
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G One-Piece, Floor-Plate Type:  Cast-iron floor plate.

H Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw.

2.6 SEALANTS

A Manufacturers:

1. Sealants:

a. Dow Corning

b. Pecora

c. Sonneborn

d. Tremco

B Silicone Sealant:  Single component, air curing, non-staining, non-bleeding, capable of continuous
water immersion, non-sagging type for application in vertical joints and in horizontal joints, color
as selected.

C Primer:  Non-staining type, recommended by sealant manufacturer to suit application.

D Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer;
compatible with joint forming materials.

E Joint Backing:  ANSI/ASTM D1056; round, closed cell, polyethylene foam rod; oversized 30% to
50% larger than joint width.

F Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit application.

PART 3 - EXECUTION

3.1 GENERAL

A Fabrication, erection, and installation of the complete mechanical system shall be done by qualified
personnel experienced in such work and shall proceed in an orderly manner so as not to hold up
the progress of the project.

B The Contractor shall check all areas and surfaces where mechanical equipment or materials are
to be installed and report any unsatisfactory conditions before starting work.
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C Commencement of work signifies the Contractor's acceptance of the conditions as fit and proper
for the execution of the mechanical work.

D Equipment and systems shall be installed in accordance with manufacturer's instructions,
requirements, or recommendations.

3.2 DELIVERY AND STORAGE OF MATERIALS

A Take provisions for the delivery and safe storage of materials and shall make the required
arrangements with other Contractors for the introduction into the building of equipment too large
to pass through finished openings.

B Materials shall be delivered at such stages of the work as will expedite the work as a whole and
shall be marked and stored in such a way as to be easily checked and inspected.

C Contractor shall be responsible for adequately protecting all supplies and equipment during cold
weather.

D All items subject to cold weather damage shall be protected by covering, insulating, or storing in
a heated space.

3.3 COOPERATION WITH OTHER CONTRACTORS

A Perform the work in conformance with the construction called for by other trades and afford other
Contractors reasonable opportunity for the execution of their work.

B Properly connect and coordinate the mechanical work with the work of other Contractors at such
time and in such a manner as not to delay or interfere with their work.

C Examine the contract documents for the General, Mechanical, and Electrical work and the work
of other trades.  Coordinate work accordingly.

D Promptly report to the Engineer any delay or difficulties encountered in the installation of the
mechanical work which might prevent prompt and proper installation of work required from other
trades.

3.4 COORDINATION OF WORK

A The list below is the precedence of assigned work items for space priority in descending order.
 Items not listed shall have the same precedence as similar items.

1. Reflected ceiling with all light fixtures, access above light fixtures required for maintenance,
sprinkler head locations, and all ceiling fixtures and devices.
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2. Space designed for future utility placement.

3. Gravity flow plumbing waste, roof drainage, and other systems that rely upon gravity for flow.

4. Ductwork and appurtenances, except that external bracing shall be relocated to
accommodate local interference.

5. Fire sprinkler piping.

6. Cable tray with access identification 8 inches horizontal to 6 inches above tray.

7. Electrical conduit over 2 inches in diameter.

8. HVAC piping except for pressurized domestic water piping.

9. Plumbing vents.

10. Electrical conduit under 2 inches in diameter.

B Plan all work so it proceeds with a minimum of interference with other trades.

C It shall also be the responsibility of the Mechanical Contractor to inform the Contractor of all
openings required in the building construction for the installation of the mechanical work.

D The Contractor shall cooperate with all other contractors in furnishing material and information,
in proper sequence, for the correct location of all sleeves, inserts, foundations, wiring, etc.

E Provisions shall be made for all special frames, openings, and sleeves as required.

F The Contractor shall pay for extra cutting and patching made necessary by his failure to properly
direct such work at the correct time.

3.5 LAYING OUT WORK

A Carefully lay out all work in advance of installation using data and measurements from the site,
the appropriate architectural and structural drawings, and shop drawings.

B Equipment layout and all system layouts shall confirm adequate clearances for installation,
operation, maintenance, and code-required clearances from the structure or other equipment and
systems.

C Provide offsets and elevation changes in piping, conduit and ductwork as required to complete
the Layout and Coordination Process. Offsets and elevation change information shall be
indicated in the coordination process documentation and must be submitted for review.
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D The layout shall not cause problems of operation, maintenance, or clearance for items installed
by other Contractors.

E Prior to installation of any work, make certain the location does not conflict with other items in or
near the same location.

F If the layouts so prepared indicate that the required conditions cannot be met in the space
provided, inform the Engineer prior to installation and shall request clarification.

G Failure to properly coordinate and lay out the work will require correction by the Contractors at
their own expense.

3.6 DATA AND MEASUREMENTS

A Mechanical and electrical drawings are diagrammatic or schematic.  Do not scale drawings.

B The data given herein and on the drawings is as accurate as could be secured; absolute accuracy
is not guaranteed.

C Obtain exact locations, measurements, levels, etc., at the site and shall adapt their work to actual
conditions.

D Examine the general construction, mechanical, electrical, and other applicable drawings and the
Specifications.

E Only structural drawings, and site measurements may be utilized in calculations.

F Layout and coordinate all work prior to installation to provide clearances for operation,
maintenance and codes.  Verify non-interference with other work.

3.7 PROTECTION OF APPARATUS

A Take such precautions as necessary to properly protect all apparatus, fixtures, appliances,
material, equipment, and installations from damage of any kind.

B Failure to provide such protection to the satisfaction of the Engineer shall be sufficient cause for
the rejection of any particular piece(s) of material, apparatus, equipment, etc., concerned.

3.8 ROADWAYS, CURBS, AND WALKS

A Use every possible precaution to prevent injuries to roadways, curbs, and walks on or adjacent
to the site of the work.
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B Any damage shall be repaired at the Contractor's own expense.  This shall also include damage
necessary for installation of the mechanical work.

3.9 WORK IN EXISTING BUILDINGS

A General:  All work in the existing building, indicated on the drawings or specified herein, shall be
executed with a minimum amount of interference with the normal activities of the occupants of
the building.

B All work shall be scheduled in advance with the Owner and shall not proceed without the Owner's
written approval.

C Utilities:  Utilities shall not be interrupted without the Owner's prior written approval regarding the
time and duration of such interruptions.

1. Utilities to existing facilities shall not be disconnected until new or temporary facilities are
installed except for short periods of interruption which are necessary for the performance of
the new work and which are approved by the Owner.

D Storm water may be temporarily diverted to surface drainage provided such drainage is arranged
to prevent flooding of structures, basements, and excavations for construction.

E Fire Alarm System:  The existing fire alarm system shall remain functional throughout construction.

1. As a minimum, the existing degree of protection shall be maintained for all areas.

2. All required outages shall be coordinated with the Owner and the Fire Marshal.

F Welding:  The Owner shall be notified before starting welding or cutting.

1. Fire extinguishers shall be immediately accessible when welding or cutting with an open
flame or arc.

2. Welding or cutting with an open flame or arc shall be stopped not less than one hour before
leaving the premises.

G Noisy Operations:  Noisy operations such as those involving use of air hammers, etc., in
demolition, or cutting of openings shall be scheduled with the Owner.

H Occupancy:

1. The Owner will continue to occupy the building and carry on normal activity.  Each Contractor
shall protect the occupied areas from dust, smoke, etc., by a method reviewed by the
Engineer.
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I Owner's Right to Direct Work:  The Owner shall have the right to direct the places of beginning
work, its prosecution, and the manner in which all work under this contract is to be conducted,
insofar as may be necessary to secure the safe and proper progress and quality of the work.

J Coordinate locations of new fire suppression, plumbing and HVAC penetrations through existing
structure and construction. Utilize all existing documentation of conditions for coordination. Verify
penetrations utilizing GPR (Ground Penetrating Radar) as necessary to confirm penetration
locations.

K Cutting and Patching:

1. Each Contractor shall be responsible for all cutting and patching required for the work.

2. Patching shall be done by persons skilled in the trade involved and shall be prepared to
receive paint.

3. Openings through floors may be drilled up to 1 inch but shall be core drilled over 1 inch.

4. Whenever the building surfaces (walls, floors, etc.) and openings are modified, removed
and/or replaced to accommodate the new work or to introduce into or remove items from
the building, such surfaces or openings shall be carefully reinstalled in conformance with
the applicable code to protect the integrity of the building.

L Existing Piping, Ductwork, or Mechanical Equipment:

1. If any existing piping, ductwork or mechanical equipment is encountered which would
interfere with the proper installation of new work, it shall be removed or relocated as required
or as directed by the Engineer.

2. Where existing work is to be modified, it shall be done in conformance with these
specifications.

3. Materials used shall be the same as for new work unless otherwise specified.

3.10 DEMOLITION

A Information pertaining to the existing building has been obtained through the buildings original
drawings where available. Report discrepancies to the architect/engineer prior to any demolition.
Contractor shall field verify all existing conditions prior to commencing work.

B The Owner shall have the first right of salvage for all items being removed or demolished. If owner
declines, the contractor shall remove from the premises and dispose of properly. Verify owner's
intent prior to removal or demolition.

C Coordinate shut down of all utilities for demolition work with the owner.
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D Coordinate demolition with the work of other trades.  Provide temporary utilities as required to
allow the work of other trades to proceed.

E Remove all items and systems as indicated.

F Disconnect, demolish, and remove systems, equipment, and components indicated to be
removed.

1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug
remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or
compatible piping material.

3. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and plug remaining
ducts with same or compatible ductwork material.

4. Ducts to Be Abandoned in Place:  Cap or plug ducts with same or compatible ductwork
material.

5. Equipment to Be Removed:  Disconnect and cap services and remove equipment.

6. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment
operational.

7. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove
equipment and deliver to Owner.

G If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove
damaged or unserviceable portions and replace with new products of equal capacity and quality.

3.11 FINISHED SURFACES PENETRATIONS

A All piping penetrations of finished surfaces shall have escutcheons and/or closure plates.

B Openings shall be cut only as large as required for the installation, sleeves, and/or frames installed
flush with finished surfaces and grouted in place.

C Surfaces around openings shall be left smooth and finished to match surrounding surface.

3.12 PIPING  SYSTEMS - COMMON REQUIREMENTS

A General:  Install as described below, unless individual Sections specify otherwise.  Individual
Sections specify unique installation requirements.
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B General Locations and Arrangements:

1. Drawing plans, schematics, and diagrams indicate general, diagrammatic location and
arrangement of systems.

2. Install systems as indicated, unless deviations to layout are approved on Coordination
Drawings.

3. Provide offsets and elevation changes in piping and conduit as required to complete the
Layout and Coordination Process. Offsets and elevation change information shall be
indicated in the coordination process documentation and must be submitted for review.

4. Do not run piping above electrical panels or in code required clearance spaces.

5. Coordinate location of d piping with electrical conduit.  

6. Install exposed interior and exterior piping and ductwork at right angles or parallel to building
walls.

a. Diagonal runs are prohibited, unless otherwise indicated.

7. Install piping  to allow application of insulation plus 1-inch clearance around insulation.

8. Pipe hangers for insulated pipe with vapor barrier jackets shall be installed around the outside
of the insulation and a metal insulation support shield provided to prevent crushing of the
insulation.

9. Locate groups of pipes parallel to each other, spaced to permit insulation and valve servicing.

10. Dielectric nipples or flange insulation kits shall be utilized for all dissimilar pipe connections.
 Dielectric unions will not be accepted.

11. Install piping at indicated slope and as required by code.

12. Provide components with pressure rating equal to or greater than system operating pressure.

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

14. Install piping free of sags or bends with ample space between piping to permit proper
insulation applications.

15. Install piping to allow for expansion and contraction without stressing pipe, adjacent building
structure or connecting equipment.

16. During construction, avoid any undue loads, forces or strains on valves, equipment, pumps
flanges, or building elements with piping connections or piping systems.
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17. Keep all pipe and equipment openings closed during construction except when actual work
is being performed on that item or system.

18. Leaking pipe joints shall be remade using new materials.

19. Piping Penetrations:

a. Provide pipe escutcheons for pipe penetrations of concrete and masonry walls:

1) Chrome-Plated Piping: Cast brass, one piece, with set screw, and polished
chrome-plated finish.  Use split-casting escutcheons if required, for existing
piping.

2) Uninsulated Piping Wall Escutcheons:  Cast brass or stamped steel, with set screw.

3) Uninsulated Piping Floor Plates in Utility Areas:  Cast-iron floor plates.

4) Insulated Piping:  Cast brass or stamped steel; with concealed hinge, spring clips,
and chrome-plated finish.

5) Piping in Utility Areas:  Cast brass or stamped steel, with set-screw or spring clips.

C Contractor is responsible for any cutting and patching needed for mechanical installation.
 Patching must match existing.

D Verify final equipment locations for roughing-in of all systems.

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

3.13 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A Install equipment to provide maximum possible headroom, if mounting heights are not indicated.

B Install equipment according to manufacturer's requirements and submittal data.  Portions of the
Work are shown only in diagrammatic form.  Refer conflicts to Engineer.

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

D Install mechanical equipment to facilitate service, maintenance, and repair or replacement of
components.

E Connect equipment for ease of disconnecting, with minimum interference to other installations.

F Install equipment giving right of way to piping installed at required slope.
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G Install flexible connectors on equipment side of shutoff valves, horizontally and parallel to
equipment shafts if possible.

3.14 ERECTION OF METAL SUPPORTS AND ANCHORAGE

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

B Field Welding:  Comply with AWS D1.1, "Structural Welding Code--Steel."
END OF SECTION
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SECTION 23 05 23
GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A Globe valves.

B Ball valves.

C Butterfly valves.

D Check valves.

E Gate valves.

1.2 ABBREVIATIONS AND ACRONYMS

A CWP:  Cold working pressure.

B EPDM:  Ethylene propylene copolymer rubber.

C NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

D NRS:  Nonrising stem.

E OS&Y:  Outside screw and yoke.

F PTFE:  Polytetrafluoroethylene.

G RS:  Rising stem.

H TFE:  Tetrafluoroethylene.

I WOG:  Water, oil, and gas.

1.3 REFERENCE STANDARDS

A API STD 594 - Check Valves: Flanged, Lug, Wafer, and Butt-Welding; 2022.

B ASME B1.20.1 - Pipe Threads, General Purpose, Inch; 2013 (Reaffirmed 2018).
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C ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2020.

D ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch Standard;
2020.

E ASME B16.10 - Face-to-Face and End-to-End Dimensions of Valves; 2022, with Errata (2023).

F ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

G ASME B16.34 - Valves — Flanged, Threaded, and Welding End; 2020.

H ASME B31.1 - Power Piping; 2024.

I ASME B31.9 - Building Services Piping; 2020.

J ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators; 2023, with Errata (2024).

K ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings;
2004 (Reapproved 2023).

L ASTM A536 - Standard Specification for Ductile Iron Castings; 1984, with Editorial Revision
(2019).

M ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017.

N AWWA C606 - Grooved and Shouldered Joints; 2022.

O MSS SP-45 - Drain and Bypass Connections; 2020.

P MSS SP-67 - Butterfly Valves; 2022.

Q MSS SP-68 - High Pressure Butterfly Valves with Offset Design; 2021.

R MSS SP-70 - Gray Iron Gate Valves, Flanged and Threaded Ends; 2011.

S MSS SP-71 - Gray Iron Swing Check Valves, Flanged and Threaded Ends; 2018.

T MSS SP-80 - Bronze Gate, Globe, Angle, and Check Valves; 2019.

U MSS SP-85 - Gray Iron Globe and Angle Valves, Flanged and Threaded Ends; 2011.

V MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010, with Errata .
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W MSS SP-125 - Check Valves: Gray Iron and Ductile Iron, In-Line, Spring-Loaded, Center-Guided;
2018.

1.4 SUBMITTALS

A Product Data:  Provide data on valves including manufacturers catalog information.  Submit
performance ratings, rough-in details, weights, support requirements, and piping connections.

B Warranty:  Submit manufacturer warranty and ensure that forms have been completed in Owner's
name and registered with manufacturer.

C Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating
instructions, maintenance and repair data, and parts listings.

1.5 QUALITY ASSURANCE

A Manufacturer:

1. Obtain valves for each valve type from single manufacturer.

2. Company must specialize in manufacturing products specified in this section, with not less
than three years of documented experience.

B Welding Materials and Procedures:  Comply with ASME BPVC-IX.

1.6 DELIVERY, STORAGE, AND HANDLING

A Prepare valves for shipping as follows:

1. Minimize exposure of operable surfaces by setting plug and ball valves to open position.

2. Protect valve parts exposed to piped medium against rust and corrosion.

3. Protect valve piping connections such as grooves, weld ends, threads, and flange faces.

4. Adjust globe, gate, and angle valves to the closed position to avoid clattering.

B Use the following precautions during storage:

1. Maintain valve end protection and protect flanges and specialties from dirt.

a. Provide temporary inlet and outlet caps.

b. Maintain caps in place until installation.
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2. Store valves in shipping containers and maintain in place until installation.

a. Store valves indoors in dry environment.

b. Store valves off the ground in watertight enclosures when indoor storage is not an option.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A All Valve Types:

1. Crane/Stockham Co.; Crane Valve Group:  www.cranevalve.com.

2. Ferguson Enterprises Inc:  www.fnw.com/#sle.

3. Hammond Valve:  www.hammondvalve.com.

4. Milwaukee Valve Company:  www.milwaukeevalve.com.

5. Nibco, Inc:  www.nibco.com.

6. Watts: www.watts.com.

B Gate, Globe and Angle Valves:

1. Apollo Flow Controls: www.appollovalves.com

2. Conbraco Industries:  www.apollovalves.com.

3. Tyco Flow Control:  www.tycoflowcontrol.com.

4. Powell:  www.powellvalves.com.

5. Victaulic Company[<>]:  www.victaulic.com.

C Ball Valves:

1. Apollo Flow Controls: www.appollovalves.com

2. Conbraco Industries:  www.apollovalves.com.

3. Grinnell Products, a Tyco Business:  www.grinnell.com.

4. Tyco Flow Control​​:  www.tycoflowcontrol.com.
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5. Victaulic Company:  www.victaulic.com.

6. Viega LLC:  www.viega.us/#sle.

D Plug Valves:

1. Conbraco Industries:  www.apollovalves.com.

2. DeZurick:  www.dezurick.com.

3. Homestead Valve:  www.homesteadvalve.com.

4. Jamesbury Valves:  www.jamesbury.com.

5. Nordstrom Valves:  www.petrochemvalve.com.

6. Wheatley Valves:  www.wheatleyhvac.com.

E Butterfly Valves:

1. DeZurick:  www.dezurick.com.

2. Grinnell Products, a Tyco Business:  www.grinnell.com.

3. Keystone Valves:  www.keystonevalves.com.

4. Tyco Flow Control:  www.tycoflowcontrol.com.

5. Victaulic Company:  www.victaulic.com.

6. Wheatley Valves:  www.wheatleyhvac.com.

F Check Valves:

1. Apollo Flow Controls: www.appollovalves.com

2. Grinnell Products, a Tyco Business:  www.grinnell.com.

3. Powell:  www.powellvalves.com.

4. Tyco Flow Control:  www.tycoflowcontrol.com.

5. Victaulic Company:  www.victaulic.com.

6. Wheatley Valves:  www.wheatleyhvac.com.
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2.2 APPLICATIONS

A See drawings for specific valve locations.

B Listed pipe sizes shown using nominal pipe sizes (NPS) and nominal diameter (DN).

C Provide the following valves for the applications if not indicated on drawings:

1. Throttling (Hydronic):  Ball, Globe, and Plug.

2. Throttling (Steam):  Gate and Plug.

3. Isolation (Shutoff):  Butterfly, Gate, and Ball.

4. Swing Check (Pump Outlet):

a. Size 2 inch and Smaller:  Bronze with bronze disc.

b. 2-1/2 NPS and Larger:  Iron with lever and weight, lever and spring, center-guided metal,
or center-guided with resilient seat.

5. Dead-End:  Butterfly, single-flange (lug) type.

6. Provide shutoff duty valves at each branch connection to supply mains, at supply connection
to each piece of equipment, unless only one piece of equipment is connected in the branch
line.

7. Provide throttling duty valves at each branch connection to return mains, at return
connections to each piece of equipment, and elsewhere as indicated.

8. Provide balancing valves in the return water line of each heating or cooling element and
elsewhere as required to facilitate system balancing.

a. Calibrated Balancing Valves and Automatic Flow-Control Valves shall not be used on
equipment where pressure independent control valves are provided.

9. Provide check valves at each pump discharge and elsewhere as required to control flow
direction.

10. Provide safety valves on hot-water generators and elsewhere as required by the ASME
Boiler and Pressure Vessel Code.  Provide safety-valve discharge piping, without valves, to
floor.  Comply with the ASME Boiler and Pressure Vessel Code, Section VIII, Division 1, for
installation requirements.

11. Provide pressure-reducing valves on hot-water generators and elsewhere as required to
regulate system pressure.



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING
Clarinda, Iowa
DAS#:9444.00

RFB#:RFP944400-01

PROJECT 9444.00 GENERAL-DUTY VALVES FOR
HVAC PIPING 23 05 23 - 7

10-10-2025

12. Provide automatic cold water fill assembly on each separate hydronic system unless hydronic
system contains an automatic glycol feed system.

D Substitutions of valves with higher CWP classes or WSP ratings for same valve types are
permitted when specified CWP ratings or WSP classes are not available.

E Required Valve End Connections for Non-Wafer Types:

1. Steel Pipe:

a. Size 2 inch and Smaller:  Threaded ends.

b. 2-1/2 NPS and Larger:  Grooved or flanged ends.

2. Steam and Steam Condensate Pipe:  Grooved ends not acceptable.

F Chilled Water Valves:

1. 2 NPS and Smaller, Brass and Bronze Valves:

a. Threaded ends.

b. Angle:  Bronze disc, Class 125.

c. Ball:  Full port, two piece, brass trim.

d. Swing Check:  Bronze disc, Class.

e. Gate:  NRS, Class 125.

f. Globe:  Bronze disc, Class 125.

2. Size 2-1/2 inch and Larger, Iron Valves:

a. 2-1/2 NPS to 4 NPS:  Flanged ends.

b. Ball:  2-1/2 NPS to 10 inch, Class 150.

c. Single-Flange Butterfly:  2-1/2 inch to 12 inch, aluminum-bronze disc, EPDM seat, 200
CWP.

d. Single-Flange Butterfly:  14 inch to 24 inch, aluminum-bronze disc, EPDM seat, 150
CWP.

e. Grooved-End Butterfly:  2-1/2 inch to 12 inch, 175 CWP.

f. Butterfly:  High performance, single flange, Class 150.
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g. Swing Check:  Metal seats, Class 125.

h. Swing Check with Closure Control:  2-1/2 inch to 12 inch, lever and spring, Class 125.

i. Grooved-End Check:  3 inch to 12 inch, 300 CWP.

j. Center-Guided Check:  Compact-wafer, metal seat, Class 125.

k. Plate-Type Check:  Single plate, metal seat, Class 125.

l. Gate:  NRS, Class 125.

m. Globe:  Class 125.

n. Lubricated Plug:  Regular gland, threaded, Class 125.

G Medium and High Pressure Steam Valves for Pressures Greater than 15 psi:

1. 2 NPS and Smaller, Brass and Bronze Valves:

a. Angle:  ​Bronze​ disc, Class ​150​.

b. Swing Check:  ​Bronze​ disc, Class ​150​.

c. Gate:  ​RS​, Class ​150​.

d. Globe:  ​Bronze​ disc, Class ​150​.

2. Size 2-1/2 inch and Larger, Iron Valves:

a. 2-1/2 NPS to 4 NPS:  Flanged ends.

b. Swing Check:  ​Metal​ seats, Class ​250​.

c. Gate:  ​OSY​, Class ​150​.

d. Globe:  ​2-1/2 inch​ to ​12 inch​, Class ​150​.

H Steam-Condensate Valves:

1. 2 NPS and Smaller, Brass and Bronze Valves:

a. Gate:  ​NRS and RS​, Class ​150​.

b. Angle:  Bronze disc, Class 150.

c. Globe:  ​Bronze​ disc, Class ​150​.
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2. Size 2-1/2 inch and Larger, Iron Valves:

a. Provide 2-1/2 NPS to 4 NPS with flanged ends.

b. Swing Check:  ​Metal​ seats, Class ​250​.

c. Gate:  ​NRS​, Class ​150​.

d. Globe:  ​2-1/2 inch​ to ​12 inch​, Class ​150​.

2.3 GENERAL REQUIREMENTS

A Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges, unions, or grooved couplings
to allow disconnection of components for servicing; do not use direct welded, soldered, or
threaded connections.

1. Where grooved joints are used in piping, provide grooved valve/equipment connections if
available; if not available, provide flanged ends and grooved flange adapters.

B Valve Pressure and Temperature Ratings:  No less than rating indicated; as required for system
pressures and temperatures.

C Valve Sizes:  Match upstream piping unless otherwise indicated.

D Valve Actuator Types:

1. Handwheel:  Valves other than quarter-turn types.

2. Hand Lever:  Quarter-turn valves 6 NPS and smaller.

E Valves in Insulated Piping:  Provide 2 inch stem extensions and the following features:

1. Gate Valves:  Rising stem.

2. Ball Valves:  Extended operating handle of non-thermal-conductive material, and protective
sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.

3. Butterfly Valves:  Extended neck.

4. Memory Stops:  Fully adjustable after insulation is installed.

F Memory Stops:  Fully adjustable after insulation is installed.

G Valve-End Connections:

1. Threaded End Valves:  ASME B1.20.1.



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING
Clarinda, Iowa
DAS#:9444.00

RFB#:RFP944400-01

PROJECT 9444.00 GENERAL-DUTY VALVES FOR
HVAC PIPING 23 05 23 - 10

10-10-2025

2. Flanges on Iron Valves:  ASME B16.1 for flanges on iron valves.

3. Pipe Flanges and Flanged Fittings 1/2 inch through 24 inch:  ASME B16.5.

4. Solder Joint Connections:  ASME B16.18.

5. Grooved End Connections:  AWWA C606.

H General ASME Compliance:

1. Ferrous Valve Dimensions and Design Criteria:  ASME B16.10 and ASME B16.34.

2. Power Piping Valves:  ASME B31.1.

3. Building Services Piping Valves:  ASME B31.9.

I Bronze Valves:

1. Fabricate from dezincification resistant material.

2. Copper alloys containing more than 15 percent zinc are not permitted.

J Valve Bypass and Drain Connections:  MSS SP-45.

K Source Limitations:  Obtain each valve type from a single manufacturer.

2.4 BRONZE, ANGLE VALVES

A CWP Rating:  Class 125:  200 psi and Class 150: 300 psi:

1. Comply with MSS SP-80, Type 1.

2. Body:  Bronze; ASTM B62, with integral seat and screw in bonnet.

3. Ends:  Threaded.

4. Stem:  Bronze.

5. Disc:  Bronze, PTFE, or TFE.

6. Packing:  Asbestos free.

7. Handwheel:  Bronze or aluminum.
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2.5 BRONZE, GLOBE VALVES

A CWP Rating:  ​Class 125:  200 psi and Class 150:  300 psi​:

1. Comply with MSS SP-80, Type 1.

2. Body:  Bronze; ASTM B62, with integral seat and screw in bonnet.

3. Ends:  Threaded or solder joint.

4. Stem and Disc:  Bronze or PTFE.

5. Packing:  Asbestos free.

a. Handwheel:  Malleable iron.

2.6 IRON, GLOBE VALVES

A ​Class 125:  CWP Rating:  200 psig: and Class 250:  CWP Rating:  500 psig:​.

1. Comply with MSS SP-85, Type I.

2. Body:  Gray iron; ASTM A126, with bolted bonnet.

3. Ends:  Flanged.

4. Trim:  Bronze.

5. Packing and Gasket:  Asbestos free.

6. Operator:  Handwheel or chainwheel.

2.7 BRASS, BALL VALVES

A Two Piece, ​Full Port​ with ​Stainless Steel​ Trim:

1. Comply with MSS SP-110.

2. SWP Rating:  150 psi.

3. WOG Rating:  600 psi.

4. Vacuum Rating:  28.9 in-Hg.

5. Body:  Forged brass.
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6. Seats:  ​PTFE or TFE​.

7. Stem:  Stainless Steel.

8. Ball:  ​Stainless steel​.

9. Operator:  Tee handle and stem extension.

2.8 BRONZE, BALL VALVES

A General:

1. Fabricate from dezincification resistant material.

2. Copper alloys containing more than 15 percent zinc are not permitted.

B Two Piece,  Full Port with Bronze or Brass Trim:

1. Comply with MSS SP-110.

2. WSP Rating:  150 psi.

3. WOG Rating:  400 psi.

4. Body:  Forged bronze or dezincified-brass alloy.

5. End Connections:  Pipe thread or solder.

6. Seats:  PTFE.

7. Stem:  Bronze or brass.

8. Ball:  Chrome plated brass.

9. Operator:  Provide lockable handle and stem extension.

2.9 IRON, GROOVED-END BALL VALVES

A Class 200:

1. CWP Rating:  600 psi.

2. Body:  Ductile iron; ASTM A536, Grade 65-45-12.

3. Ends:  Grooved.
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4. Seats:  Teflon.

5. Stem:  Nickel plated carbon steel.

6. Ball:  NIckel plated carbon steel or Type 304 stainless steel.

2.10 IRON, SINGLE FLANGE BUTTERFLY VALVES

A Wafer Style:

1. Comply with MSS SP-67, Type I.

2. Wafer Style, CWP Ratings:

a. Sizes 2 to 12 inch:  200 psi.

b. Vacuum Service:  Down to 29.9 in-Hg.

3. Body Material:  {\rs\#1} cast iron or {\rs\#1} ductile iron.

4. Stem:  One or two-piece stainless steel.

5. Seat:  NBR.

6. Disc:  Aluminum-bronze.

7. Removable Manual Actuator:  Lockable handle or worm-gear-connected handwheel with
open/close position indication.

8. Service Temperature Range:  Minus 30 to 250 degrees F.

9. Operator:  Gear operator with handwheel over direct-mount actuator base.

2.11 HIGH-PERFORMANCE, SINGLE FLANGE BUTTERFLY VALVES

A Lug type; Bidirectional dead end service without downstream flange:

1. Comply with MSS SP-68.

2. ​Class 150:  CWP Rating:  285 psig and Class 300:  CWP Rating:  720 psig​ at ​100 degrees
F​.

3. Body:  Provide carbon steel, cast iron, ductile Iron, or stainless steel.

4. Seat:  Metal or reinforced PTFE.
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5. Offset stem:  Stainless steel.

6. Disc:  Carbon steel.

2.12 BRONZE, LIFT CHECK VALVES

A Class 125:

1. Comply with MSS SP-80, Type 1, Metal Disc to Metal Seat and Type 2, Nonmetallic Disc to
Metal Seat.

2. CWP Rating:  200 psi.

3. Design:  Vertical flow.

4. Body:  Bronze.

5. Ends:  Threaded.

6. Disc (Type 1):  Bronze.

7. Disc (Type 2):  NBR or PTFE.

2.13 BRONZE, SWING CHECK VALVES

A Class 125:

1. Pressure and Temperature Rating:  MSS SP-80, Type 3.

2. Design:  Y-pattern, horizontal or vertical flow.

3. WSP Rating:  200 psi.

4. Body:  Bronze, ASTM B62.

5. End Connections:  Threaded or soldered.

6. Disc:  Bronze.

2.14 IRON, FLANGED END SWING CHECK VALVES

A Class 125:

1. 150 psi with metal seats.



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING
Clarinda, Iowa
DAS#:9444.00

RFB#:RFP944400-01

PROJECT 9444.00 GENERAL-DUTY VALVES FOR
HVAC PIPING 23 05 23 - 15

10-10-2025

2. 200 psi with metal seats and nonmetallic-to-metal seats.

2.15 IRON, SWING CHECK VALVES WITH CLOSURE CONTROL

A Class 125:

1. Comply with MSS SP-71, Type I.

2. Sizes 2-1/2 to 12 inch:  CWP Rating; 200 psi.

3. Sizes 14 to 24 inch:  CWP Rating; 150 psi.

4. Body Design:  Clear or full waterway.

5. Body Material:  ASTM A126, gray iron with bolted bonnet.

6. Ends:  Flanged.

7. Trim:  Bronze.

8. Gasket:  Asbestos free.

9. Closer Control:  Factory installed, exterior lever, and spring or weight.

2.16 IRON, GROOVED-END SWING CHECK VALVES

A Class 300:

1. CWP Rating:  300 psi.

2. Body Material:  ASTM A536, Grade 65-45-12 ductile iron.

3. Seal:  EPDM or Nitrile.

4. Disc:  Ductile iron.

5. Coating:  Black, non-lead paint.

2.17 IRON, CENTER-GUIDED CHECK VALVES

A Class 125, Compact-Wafer:

1. Comply with MSS SP-125.
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2. Sizes 2-1/2 to 12 inch:  CWP Rating; 200 psi.

3. Sizes 14 to 24 inch:  CWP Rating; 150 psi.

4. Body Material:  ASTM A126, gray iron.

5. Metal Seat:  Bronze.

B Class 125, Globe:

1. Comply with MSS SP-125.

2. Sizes 2-1/2 to 12 inch:  CWP Rating; 200 psi.

3. Sizes 14 to 24 inch:  CWP Rating; 150 psi.

4. Body Material:  ASTM A126, gray iron.

5. Style:  Spring loaded.

6. Ends:  Flanged.

7. Metal Seat:  Bronze.

2.18 IRON, PLATE-TYPE CHECK VALVES

A Class 125 Single-Plate:

1. Comply with API STD 594.

2. Sizes 2-1/2 to 12 inch:  CWP Rating; 200 psi.

3. Body Design:  Wafer, spring-loaded plate.

4. Body Material:  ASTM A126, gray iron.

5. Resilient Seat:  EPDM or NBR.

B Class 125 Dual-Plate:

1. Comply with API STD 594.

2. Sizes 2-1/2 to 12 inch:  CWP Rating; 200 psi.

3. Body Design:  Wafer, spring-loaded plates.
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4. Body Material:  ASTM A126, gray iron.

5. Resilient Seat:  EPDM or NBR.

2.19 BRONZE, GATE VALVES

A Non-Rising Stem (NRS) or Rising Stem (RS):

1. Comply with MSS SP-80, Type I.

2. Class 125:  CWP Rating; 200 psi.

3. Body Material:  Bronze with integral seat and union-ring bonnet.

4. Ends:  Threadedor solder joint.

5. Stem:  Bronze.

6. Disc:  Solid wedge; bronze.

7. Packing:  Asbestos free.

8. Handwheel:  Malleable iron, bronze, or aluminum.

2.20 IRON, GATE VALVES

A NRS or OS & Y:

1. Comply with MSS SP-70, Type I.

2. Class 125:

a. Sizes 2-1/2 to 12 inch, CWP Rating; 200 psi.

b. Sizes 14 to 24 inch, CWP Rating; 500 psi.

3. Body Material:  Gray iron with bolted bonnet.

4. Ends:  Flanged.

5. Trim:  Bronze.

6. Disc:  Solid wedge.

7. Packing and Gasket:  Asbestos free.



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING
Clarinda, Iowa
DAS#:9444.00

RFB#:RFP944400-01

PROJECT 9444.00 GENERAL-DUTY VALVES FOR
HVAC PIPING 23 05 23 - 18

10-10-2025

PART 3  EXECUTION

3.1 EXAMINATION

A Discard all packing materials and verify that valve interior, including threads and flanges, are
completely clean without signs of damage or degradation that could result in leakage.

B Verify valve parts to be fully operational in all positions from closed to fully open.

C Confirm gasket material to be suitable for the service, to be of correct size, and without defects
that could compromise effectiveness.

D Should valve is determined to be defective, replace with new valve.

3.2 INSTALLATION

A Provide unions or flanges with valves to facilitate equipment removal and maintenance while
maintaining system operation and full accessibility for servicing.

B Provide separate valve support as required and locate valve with stem at or above center of piping,
maintaining unimpeded stem movement.

C Where valve support members are welded to structural building framing, scrape, brush clean, and
apply one coat of zinc-rich primer to welds.

D Install check valves where necessary to maintain direction of flow as follows:

1. Lift Check:  Install with stem plumb and vertical.

2. Swing Check:  Install horizontal maintaining hinge pin level.

3. Orient plate-type and center-guided into horizontal or vertical position, between flanges.
END OF SECTION
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SECTION 23 05 29
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL

1.1 SECTION INCLUDES

A Support and attachment components.

1.2 REFERENCE STANDARDS

A ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products; 2017.

B ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

C ASTM A181/A181M - Standard Specification for Carbon Steel Forgings, for General-Purpose
Piping; 2023.

D ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

E ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with Editorial
Revision (2022).

F ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2024.

G ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings
for Use at Elevated Temperatures; 1999 (Reapproved 2022).

H ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

I ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2024.

J FM (AG) - FM Approval Guide; Current Edition.

K MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application,
and Installation; 2018, with Amendment (2019).

L UL (DIR) - Online Certifications Directory; Current Edition.
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M UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.3 SUBMITTALS

A Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel (strut)
framing systems, nonpenetrating rooftop supports, post-installed concrete and masonry anchors,
and thermal insulated pipe supports.

B Shop Drawings:  Include details for fabricated hangers and supports where materials or methods
other than those indicated are proposed for substitution.

C Manufacturer's 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.

1.4 QUALITY ASSURANCE

A Comply with applicable building code.

PART 2  PRODUCTS

2.1 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 plumbing 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 ​chain, perforated pipe strap, or wood​ for permanent supports unless specifically
indicated or permitted.

5. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
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a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise
indicated.

b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or
approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.

d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

B Prefabricated Trapeze-Framed Metal Strut Systems:

1. Strut Channel or Bracket Material:

a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel.

b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

2. Accessories:  Provide bracket covers, cable basket clips, cable tray clips, clamps, conduit
clamps, fire-retarding brackets, j-hooks, protectors, and vibration dampeners.

C Hanger Rods:

1. Threaded zinc-plated steel unless otherwise indicated.

2. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.

b. Piping up to 1 inch:  1/4 inch diameter.

c. Piping larger than 1 inch:  3/8 inch diameter.

d. Trapeze Support for Multiple Pipes:  3/8 inch diameter.

D Thermal Insulated Pipe Supports:

1. General Requirements:

a. Insulated pipe supports to be provided at hanger, support, and guide locations on pipe
requiring insulation or additional support.

b. Surface Burning Characteristics:  Flame spread index/smoke developed index of 5/30,
maximum, when tested in accordance with ASTM E84 or UL 723.

c. Pipe supports to be provided for nominally sized, 1/2 to 30 inch iron pipes.
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d. Insulation inserts to consist of ​rigid polyisocyanurate (urethane)​ insulation surrounded
by a ​360 degree, ​​PVC ​jacketing.

E Pipe Supports:

1. Material:  ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM A47/A47M
malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M steel.

2. Liquid Temperatures Up To 122 degrees F:

a. Overhead Support:  MSS SP-58 Types 1, 3 through 12.

b. Support From Below:  MSS SP-58 Types 35 through 38.

3. Operating Temperatures from 122 to 446 degrees F:

a. Overhead Support:  MSS SP-58 Type 1 or 3 through 12, with appropriate saddle of
MSS SP-58 Type 40 for insulated pipe.

F Pipe Stanchions:

1. Material:  Malleable iron, ASTM A47/A47M; or carbon steel, ASTM A36/A36M.

2. Provide coated or plated saddles to isolate steel hangers from dissimilar metal tube or pipe.

3. For pipe runs, use stanchions of same type and material where vertical adjustment is required
for stationary pipe.

G Beam Clamps:

1. MSS SP-58 types 19 through 23, 25 or 27 through 30 based on required load.

2. Beam C-Clamp:  MSS SP-58 type 23, malleable iron and steel with plain, stainless steel,
and zinc finish.

3. Small or Junior Beam Clamp:  MSS SP-58 type 19, malleable iron with plain finish.  For
inverted usage provide manufacturer listed size(s).

4. Wide Mouth Beam Clamp:  MSS SP-58 type 19, malleable iron with plain finish.

5. Centerload Beam Clamp with Extension Piece:  MSS SP-58 type 30, malleable iron with
plain finish.

6. FM (AG) and UL (DIR) Approved Beam Clamp:  MSS SP-58 type 19, plain finish,

7. Provide clamps with hardened steel cup-point set screws and lock-nuts for anchoring in
place.
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8. Material:  ASTM A395/A395M ductile iron, ASTM A36/A36M carbon steel, ASTM A47/A47M
malleable iron, ASTM A181/A181M forged steel, or ASTM A283/A283M steel.

H Riser Clamps:

1. For insulated pipe runs, provide two bolt-type clamps designed for installation under
insulation.

2. MSS SP-58 type 1 or 8, carbon steel or steel with epoxy plated, plain, stainless steel, or zinc
plated finish.

3. Medium Split Horizontal Pipe Clamp:  MSS SP-58 type 4, carbon steel or stainless steel with
epoxy plated, plain, stainless steel, or zinc plated finish.

4. Copper Tube Pipe Clamp:  MSS SP-58 type 8, epoxy plated copper.

5. UL (DIR) listed:  Pipe sizes 1/2 to 8 inch.

I Offset Pipe Clamps:  Double-leg design two-piece pipe clamp.

J Strut Clamps:

1. Pipe Clamp:  Two-piece rigid, universal, or outer diameter type, carbon steel with epoxy
copper or zinc finish.

K Insulation Clamps:

1. Two bolt-type clamps designed for installation under insulation.

2. Material:  Carbon steel with epoxy copper or zinc finish.

L Pipe Hangers:

1. Split Ring Hangers:

a. Provide hinged split ring and yoke roller hanger with epoxy copper or plain finish.

b. Material:  ASTM A47/A47M malleable iron or ASTM A36/A36M carbon steel.

c. Provide hanger rod and nuts of the same type and material for a given pipe run.

d. Provide coated or plated hangers to isolate steel hangers from dissimilar metal tube or
pipe.

M Intermediate Pipe Guides:

1. Pipe Diameter 6 inch and Smaller:  Provide minimum clearance of 0.16 inch.
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2. Pipe Sizes 8 inch:  0.625 inch U-bolt with double nuts providing minimum clearance of 0.28
inch.

3. Use pipe clamps with oversize pipe sleeve that provides clearance around pipe.

N Pipe Alignment Guides:

O Dielectric Barriers:  Provide between metallic supports and metallic piping and associated items
of dissimilar type; acceptable dielectric barriers include rubber or plastic sheets or coatings
attached securely to pipe or item.

P Pipe Shields for Insulated Piping:

1. General Construction and Requirements:

a. Surface Burning Characteristics:  Comply with ASTM E84 or UL 723.

b. Shields Material:  UV-resistant polypropylene with glass fill.

c. Maximum Insulated Pipe Outer Diameter:  12-5/8 inch.

d. Minimum Service Temperature:  Minus 40 degrees F.

e. Maximum Service Temperature:  178 degrees F.

f. Pipe shields to be provided at hanger, support, and guide locations on pipe requiring
insulation or additional support.

Q 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 screw anchors. Tapcon type concrete screws 3/16" x 2" or equal approved
by structural engineer.

3. Powder-actuated fasteners are not permitted.

PART 3  EXECUTION

3.1 EXAMINATION

A Verify that field measurements are as indicated.

B Verify that mounting surfaces are ready to receive support and attachment components.
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C Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A Install products in accordance with manufacturer's instructions.

B Pipe Hangers and Supports:

1. Install in accordance with ​ASME B31.9, ASTM F708, or MSS SP-58​.

a. Install and support non-metalic pipe and tubing in accordance with manufacturer's
instructions.

2. Support horizontal piping as scheduled.

3. Install hangers to provide minimum ​1/2-inch​ space between finished covering and adjacent
work.

4. Place hangers within ​12 inches​ of each horizontal elbow.

5. Use hangers with ​1-1/2 inches​ minimum vertical adjustment.  Design hangers for pipe
movement without disengagement of supported pipe.

6. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

a. Where trapeze hangers are constructed, the threaded rods supporting the trapeze
member shall not extend more than 1" below assembly.

7. Prime coat exposed steel hangers and supports.​​​​ Hangers and supports located in crawl
spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

C Provide independent support from tunnel structure. Do not provide support from piping, ductwork,
conduit, or other systems.

D Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

E Provide thermal insulated pipe supports complete with hangers and accessories.  Install thermal
insulated pipe supports during the installation of the piping system.

F Where trapeze hangers are constructed, the threaded rods supporting the trapeze member shall
not extend more than 1" below assembly.

G Secure fasteners according to manufacturer's recommended torque settings.
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H Remove temporary supports.

3.3 FIELD QUALITY CONTROL

A Inspect support and attachment components for damage and defects.

B Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer.  Replace components that exhibit signs of corrosion.

C Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING
Clarinda, Iowa
DAS#:9444.00

RFB#:RFP944400-01

PROJECT 9444.00 HVAC PIPING INSULATION 23 07 19 - 1
10-10-2025

SECTION 23 07 19
HVAC PIPING INSULATION

PART 1  GENERAL

1.1 SECTION INCLUDES

A Piping insulation.

1.2 REFERENCE STANDARDS

A ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007
(Reapproved 2019).

B ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means
of the Heat Flow Meter Apparatus; 2021.

C ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation; 2017
(Reapproved 2023).

D ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2022a.

E ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2023.

F ASTM C585 - Standard Practice for Inner and Outer Diameters of Thermal Insulation for Nominal
Sizes of Pipe and Tubing; 2022.

G ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular Polyisocyanurate
Thermal Insulation; 2022.

H ASTM C610 - Standard Specification for Molded Expanded Perlite Block and Pipe Thermal
Insulation; 2017 (Reapproved 2023).

I ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008 (Reapproved 2018).

J ASTM D1056 - Standard Specification for Flexible Cellular Materials—Sponge or Expanded
Rubber; 2020.

K ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics; 2019.

L ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2024.
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M ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2024a.

N UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.3 SUBMITTALS

A Product Data:  Provide product description, thermal characteristics, list of materials and thickness
for each service, and locations.

B Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable workmanship
and installation standards will be achieved.

1.4 QUALITY ASSURANCE

A Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

B Applicator Qualifications:  Company specializing in performing the type of work specified in this
section ​and approved by manufacturer​.

1.5 DELIVERY, STORAGE, AND HANDLING

A Accept materials on site, labeled with manufacturer's identification, product density, and thickness.

1.6 FIELD CONDITIONS

A Maintain ambient conditions required by manufacturers of each product.

B Maintain temperature before, during, and after installation for minimum of 24 hours.

C Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84, UL 723, ASTM E84, or UL 723.

D 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.

E Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according
to ASTM C 795.

F Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.
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G Products shall be certified by UL GREENGUARD GOLD or Indoor Advantage Gold.

H Products shall certified to meet or exceed UL Standard 2818 -2013 Gold Standard for Chemical
Emissions for Building Materials, Finishes and Furnishings

I Provide insulation thickness based on ​2018​ International Energy Conservation Code minimum
requirements.

J Insulation materials and thicknesses are identified below.  If more than one material is listed for
a type of equipment, selection from materials listed is ​Contractor​'s option.

1.7 GLASS FIBER, RIGID

A Manufacturers:

1. CertainTeed Corporation:  www.certainteed.com/#sle.

2. Johns Manville Corporation:  www.jm.com/#sle.

3. Knauf Insulation​​:  www.knaufinsulation.com/#sle.

4. Owens Corning Corporation​​:  www.ocbuildingspec.com/sle.

5. ​Manson Insulation​.

B Insulation:  ASTM C547and ASTM C795; semi-rigid, noncombustible, end grain adhered to jacket.

1. Maximum Service Temperature:  650 degrees F.

2. Maximum Moisture Absorption:  0.2 percent by volume.

C Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film; moisture
vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-inches.

D Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

E Vapor Barrier Lap Adhesive:  Compatible with insulation.

1. Manufacturers:

a. Childers Products CP-127.

b. Foster Products 85-20/85-60.

c. ​Eagle Bridges - Marathon Industries, Inc​.

2. Shall meet ASTM C916 Type I/II
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F Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.

G Fibrous Glass Fabric:

1. Manufacturers:

a. Fosters Mast a Fab.

b. Childers Chil Glas #10.

2. Cloth:  Untreated; ​9 oz/sq yd​ min. weight.

3. Blanket:  1.0 pcf density.

4. Weave:  5 by 5.

H Indoor Vapor Barrier Finish:

1. Manufacturers:

a. ​Childers Products, Chil Out, CP-33​.

b. ​Foster Products Vapor Out. 30-33​.

c. ​Eagle Bridges - Marathon Industries, Inc​.

2. Cloth:  Untreated; ​9 oz/sq yd​ min. weight.

3. Vinyl emulsion type acrylic, compatible with insulation, white color.

4. Permeance shall be 0.07 perms or less at 45 mils dry tested by ASTM E96.

1.8 ACCESSORIES

A General Requirements:

1. Provide required accessories in accordance with and subject to the recommendations of the
insulation manufacturer.

2. Furnish compatible materials which do not contribute to corrosion, soften, or otherwise attack
surfaces to which applied, in either the wet or dry state.

3. Comply with ASTM C795 requirements for materials to be used on stainless steel surfaces.

4. Supply materials that are asbestos free.
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PART 3  EXECUTION

2.1 EXAMINATION

A Test piping for design pressure, liquid tightness, and continuity prior to applying insulation
materials.

B Verify that surfaces are clean and dry, with foreign material removed.

2.2 INSTALLATION

A Install in accordance with manufacturer's instructions.

B Install in accordance with NAIMA National Insulation Standards.

C Exposed Piping:  Locate insulation and cover seams in least visible locations.

D Insulated Pipes Conveying Fluids Below Ambient Temperature:

1. Insulate entire system, including fittings, valves, unions, flanges, strainers, flexible
connections, pump bodies, and expansion joints.

E Glass Fiber Insulated Pipes Conveying Fluids Below Ambient Temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied; secure with self-sealing
longitudinal laps and butt strips with pressure-sensitive adhesive. Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe. Coat all elbows, fittings, valves and flanges with vapor barrier mastic and
reinforcing mesh. Finish with PVC fitting covers.

F For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

G For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

H Glass Fiber Insulated Pipes Conveying Fluids Above Ambient Temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied, or field-applied.
Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive.
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe. Finish with PVC fitting covers.
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I Inserts and Shields:

1. Application:  Insulated piping ​3/4 inches​ diameter or larger.

2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.

3. Shield shall span an arc of 180 degrees.

4. Match diameter of shield to OD of insulation.

5. Shield dimensions shall not be less than the following:

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.

b. NPS 4:  12 inches long and 0.06 inch thick.

c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick.

6. Insert location:  Between support shield and piping and under the finish jacket.

7. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining
insulation; may be factory fabricated.

8. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating material
suitable for the planned temperature range.

9. Steel Pipe Saddles:

a. Provide on all steam and steam condensate piping 3" and larger.

b. Provide on all heating hot water piping, operating above 200 degrees F, 3" and larger.

10. Thermal-Hanger Shield Inserts:  Install according to manufacturer’s written instructions.

J Insulated Piping:  Attach hangers and supports to piping as follows:

1. Piping Operating Above Ambient Temperature:

a. Where piping is not supported on rollers or trapeze, hangers may project through
insulation.

b. For straight runs of piping, at points of support more than 100 feet from elbow or anchor
point, use roller type supports.

c. Where piping is supported on rollers or trapeze, support piping at outside diameter of
insulation.

1) NPS Smaller than 2:  Provide MSS SP-58, Type 40, protective shield.
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2) NPS 2 1/2 and Larger:  Provide thermal-hanger shield insert and weight-distribution
plate.

2. Piping Operating Below Ambient Temperature:  Support piping at outside diameter of
insulation.  Do not penetrate vapor barrier.

a. NPS Smaller than 2:  Provide MSS SP-58, Type 40, protective shield.

b. NPS 2 1/2 and Larger:  Provide thermal-hanger shield insert and weight-distribution
plate.

K Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish at
supports, protrusions, and interruptions.

2.3 GENERAL PIPE INSULATION INSTALLATION

A Requirements in this Article generally apply to all insulation materials except where more specific
requirements are specified in various pipe insulation material installation articles.

B Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity, unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same
material and density as adjacent pipe insulation.  Each piece shall be butted tightly against
adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular surfaces
with insulating cement finished to a smooth, hard, and uniform contour that is uniform with
adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt
each section closely to the next and hold in place with tie wire.  Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material,
density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not
less than two times the thickness of pipe insulation, or one pipe diameter, whichever is
thicker.  For valves, insulate up to and including the bonnets, valve stuffing-box studs, bolts,
and nuts.  Fill joints, seams, and irregular surfaces with insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation
by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever
is thicker.  Fill joints, seams, and irregular surfaces with insulating cement.  Insulate
strainers so strainer basket flange or plug can be easily removed and replaced without
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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. 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, vessels,
and equipment.  Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.

D Install removable insulation covers at 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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2.4 INSULATION AND JACKET SCHEDULE

A Insulation thickness listed below is based on the thermal conductivity performance of the material
listed.

1. Alternative material thickness must be adjusted as required to provide equivalent conductivity
performance.

2. Alternative material subtitution shall be reviewed by the ​Engineer​.

B Provide insulation thickness based on ​2018​ International Energy Conservation Code minimum
requirements.

C Indoor Piping:

1. Chilled Water and Brine, Above 40 Degrees F:

a. 1-1/2 Inches and Larger:

1) Glass Fiber, ​Preformed Pipe, Type I​:  ​1-1/2 inches​ thick.

2. Steam and Steam Condensate, 251 to 350 Degrees F (20-100 PSI):

a. 1-1/4 Inches and Smaller:

1) Glass Fiber, ​Preformed Pipe, Type I​:  ​4 inches​ thick.

b. 1 1/2 Inches and Larger:

1) Glass Fiber, ​Preformed Pipe, Type I​:  ​4 1/2 inches​ thick.
END OF SECTION
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SECTION 23 21 13
HYDRONIC PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A Hydronic system requirements.

B Chilled water piping, above grade.

C Unions, flanges, mechanical couplings, and dielectric connections.

D Valves:

1. Ball valves.

1.2 CODE AND PERMIT COMPLIANCE

A Work shall be in accordance with all applicable codes. Where the codes and drawings do not
agree, the code shall take precedence; however, code shall take precedence over what is shown
only when it is more stringent than that indicated. Items that are allowed by codes which are less
stringent than that indicated shall not be substituted.

B ​Contractor​s shall familiarize themselves with all requirements as to permits, fees, etc., and shall
comply. All permits, licenses, inspections, and arrangements required for the work shall be
provided by the ​Contractor​s at their expense.

C All utilities shall be installed in accordance with utility company rules and regulations.

D Drawings, plans, and schematics and diagrams indicate the general location and the arrangement
of piping systems. Wherever practical, install piping as indicated.

1.3 REFERENCE STANDARDS

A ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators; 2023, with Errata (2024).

B ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2021.

C ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.

D ASME B31.9 - Building Services Piping; 2020.



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING
Clarinda, Iowa
DAS#:9444.00

RFB#:RFP944400-01

PROJECT 9444.00 HYDRONIC PIPING 23 21 13 - 2
10-10-2025

E ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

F ASTM A106/A106M - Standard Specification for Seamless Carbon Steel Pipe for High-
Temperature Service; 2019a.

G ASTM A183 - Standard Specification for Carbon Steel Track Bolts and Nuts; 2014 (Reapproved
2020).

H ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy
Steel for Moderate and High Temperature Service; 2023a.

I ASTM A536 - Standard Specification for Ductile Iron Castings; 1984, with Editorial Revision
(2019).

J ASTM D2000 - Standard Classification System for Rubber Products in Automotive Applications;
2018.

K ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 2024.

L ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for
Use in Piping Applications; 2007 (Reapproved 2019).

M AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2019.

N AWS D10.12M/D10.12 - Guide for Welding Mild Steel Pipe; 2000.

O AWWA C110/A21.10 - Ductile-Iron and Gray-Iron Fittings; 2021.

P AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings; 2023.

Q AWWA C151/A21.51 - Ductile-Iron Pipe, Centrifugally Cast; 2023.

R AWWA C606 - Grooved and Shouldered Joints; 2022.

S MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application,
and Installation; 2018, with Amendment (2019).

1.4 SUBMITTALS

A Product Data:

1. Include data on pipe materials, pipe fittings, valves, and accessories.

2. Provide manufacturers catalog information.
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3. Show grooved joint couplings, fittings, valves, and specialties on drawings and product
submittals, specifically identified with the manufacturer's style or series designation.

B Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining
procedures.

C Pipe pressure testing report.

D Mechanical grooved joint couplings, fittings and specialties shall be shown on shop drawings and
product submittals, and shall be specifically identified with the manufacturer’s style or series
designation.

1.5 QUALITY ASSURANCE

A Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section, with minimum three years of documented experience.

B Provide all grooved joint couplings, fittings, valves, specialties, and grooving tools from a single
manufacturer.

C Date stamp all castings used for coupling housings, fittings, valve bodies, etc. for quality assurance
and traceability.

D Coupling Manufacturer:

1. Perform on-site training by factory-trained representative to the Contractor's field personnel
in the proper use of grooving tools and installation of grooved joint products.

2. Periodic job site visits by factory-trained representative to ensure best practices in grooved
joint installation.

E Welder Qualifications:  Certify in accordance with ASME BPVC-IX.

F All grooved joint couplings, fittings and specialties shall be the products of a single manufacturer.

1. Grooving tools shall be of the same manufacturer as the grooved components.

2. All castings used for coupling housings, fittings, etc., shall be date stamped for quality
assurance and traceability.

1.6 DELIVERY, STORAGE, AND HANDLING

A Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation.

B Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.
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1.7 FIELD CONDITIONS

A Do not install underground piping when bedding is wet or frozen.

PART 2  PRODUCTS

2.1 HYDRONIC SYSTEM REQUIREMENTS

A Comply with ASME B31.9 and applicable federal, state, and local regulations.

B Piping:  Provide piping, fittings, hangers, and supports as required, as indicated, and as follows:

1. Where more than one piping system material is specified, provide joining fittings that are
compatible with piping materials and ensure that the integrity of the system is not
jeopardized.

2. Use non-conducting dielectric connections whenever jointing dissimilar metals.

3. Grooved mechanical coupling joints ​may be used in any location​.

a. Grooved mechanical connections and joints comply with AWWA C606. Couplings shall
be rigid pattern, two-piece, ductile-iron housing cast with offsetting angle-pattern bolt
pads.

1) Ductile Iron: Comply with ASTM A536, Grade 65-45-12.

2) Steel: Comply with ASTM A106/A106M, Grade B or ASTM A53/A53M.

b. Couplings to be bolt pad to bolt pad assembly, central cavity pressure-responsive
design.

c. Installation-Ready, for direct stab installation without field disassembly or loose parts.

d. Use rigid joints unless otherwise indicated.

e. Use gaskets of molded grade EHP synthetic rubber with central cavity, pressure
responsive configuration and complying with ASTM D2000, Grade
2CA615A15B44F17Z for circulating medium up to maximum ​230 degrees F​ or Grade
M3BA610A15B44Z for circulating medium up to maximum ​200 degrees F​.

f. Provide steel coupling nuts and bolts complying with ASTM A183.

4. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless
indicated otherwise.

5. Welded piping shall have long radius elbows.
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C Valves:  Provide valves where indicated:

1. Provide drain valves where indicated, and at low points of piping. Use 3/4 inch gate valves
with cap.

2. For throttling, bypass, or manual flow control services, use ​​ball​​ valves.

3. For shut-off and to isolate parts of systems or vertical risers, use ​ball​ valves.

D Welding Materials and Procedures:  Comply with ASME BPVC-IX.

2.2 CHILLED WATER PIPING, ABOVE GRADE

A Steel Pipe:  ASTM A53/A53M, Schedule 40, black; using one of the following joint types:

1. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings; AWS
D10.12M/D10.12 welded.

2. Threaded Joints:  ASME B16.3, malleable iron fittings.

3. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material, and mechanical
couplings.

2.3 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS

A Flanges for Pipe 2 Inches and Greater:

1. Ferrous Piping:  150 psig forged steel, slip-on.

2. Copper Piping:  Bronze.

3. Gaskets:  1/16 inch thick, preformed neoprene.

4. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.

5. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

6. Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.

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

1) Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.

2) Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.
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B Couplings: Iron-body sleeve assembly, fabricated to match OD of plain-end, pressure pipes.

1. Sleeve: ASTM A 126, Class B, gray iron.

2. Followers: ASTM A 47 malleable iron or ASTM A 536 ductile iron.

3. Gaskets: Rubber.

4. Bolts and Nuts: AWWA C111.

5. Finish: Enamel paint.

C Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing segments
with continuous key to engage pipe groove, circular C-profile gasket, and bolts to secure and
compress gasket.

1. Installation-Ready, for direct stab installation without field disassembly or loose parts.

2. Couplings to be bolt pad to bolt pad assembly.

3. Coupling manufacturer’s factory-trained representative shall provide on-site training for the
contractor’s field personnel in the proper use of grooving tools and installation of grooved
joint products. The representative shall periodically visit the job site to ensure best practices
in grooved joint installations are being followed.

4. Dimensions and Testing: In accordance with AWWA C606. Couplings shall comply with
ASTM F1476 “Standard Specification for the Performance of Gasketed Mechanical
Couplings for use in Piping Applications”.

5. Mechanical Couplings: Comply with ASTM F1476.

6. Housing Material:  Ductile iron, galvanized complying with ASTM A536.

7. Gasket Material: Prelubricated, grade EHP, EPDM suitable for operating temperature range
from ​minus 30 degrees F​ to ​230 degrees F​. Central cavity pressure-responsive design.

8. Bolts and Nuts: Hot dipped galvanized or zinc-electroplated steel. ASTM A449.

9. When pipe is field grooved, provide coupling manufacturer's grooving tools.

10. Manufacturers:

a. Anvil International​​: www.anvilintl.com/#sle.

b. Victaulic Company​​: www.victaulic.com.

11. Grooved Steel Pipe and Fittings:
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a. Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 53/A 53M, Type F, E, or
S, Grade B factory-fabricated steel; or ASTM A 234, Grade WPB steel fittings with
grooves or shoulders constructed to accept grooved-end couplings.

b. Rigid Type Couplings: Housings shall be cast with offsetting angle-pattern bolt pads to
provide rigidity and system support and hanging in accordance with ANSI B3 1.1 and
B31.9.

c. Flexible Type Couplings: Used in locations where vibration attenuation and stress relief
are required. Use three flexible couplings in lieu of a flexible connector.

D Dielectric Connections:

1. Dielectric unions shall not be used.

2. Waterways and Nipples:

a. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of
short circuit current in a corresponding bimetallic joint.

b. Dry insulation barrier able to withstand 600-volt breakdown test.

c. Construct of galvanized steel with threaded end connections to match connecting piping.

d. Suitable for the required operating pressures and temperatures.

e. Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain,
threaded, or grooved ends; and 300-psig minimum working pressure at 225 degrees F

3. Flanges:

a. Dielectric flanges with same pressure ratings as standard flanges.

b. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of
short circuit current in a corresponding bimetallic joint.

c. Dry insulation barrier able to withstand 600-volt breakdown test.

d. Construct of galvanized steel with threaded end connections to match connecting piping.

e. Suitable for the required operating pressures and temperatures.

f. Dielectric-Flange Insulation Kits: Field-assembled, companion-flange assembly, full-
face or ring type. Components include neoprene or phenolic gasket, phenolic or
polyethylene bolt sleeves, phenolic washers, and steel backing washers.

4. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psig minimum working pressure at 225 degrees F.
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E Joining Materials:

1. Solder Filler Metals: ASTM B32, lead-free alloys. Include water-flushable flux according to
ASTM B813.

2. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping,
unless otherwise indicated.

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

2.4 BALL VALVES

A Manufacturers:

1. Anvil International​​: www.anvilintl.com/#sle.

2. Victaulic Company​​: www.victaulic.com.

B Up To and Including 2 Inches:

1. Bronze one piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever
handle with balancing stops, solder ends with union.

C Over 2 Inches:

1. ​Ductile iron​ body, chrome plated​ stainless​ steel ball, ​teflon or Virgin TFE​ seat and stuffing
box seals, ​lever handle or gear operated​, ​flanged​ ends, rated to ​800 psi​.

PART 3  EXECUTION

3.1 PREPARATION

A Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B Prepare pipe for grooved mechanical joints as required by coupling manufacturer.

C Remove scale and dirt on inside and outside before assembly.

D Prepare piping connections to equipment using jointing system specified.

E Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or caps.

F After completion, fill, clean, and treat systems.
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3.2 INSTALLATION

A Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing
of valves.

B Provide 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.

C Install piping at a uniform grade of 0.2 percent (1 inch in 40 feet) upward in direction of flow.

D Provide non-conducting dielectric connections wherever joining dissimilar metals. Dielectric
unions are not allowed.

E Install and support in accordance with manufacturer's instructions.

F Install chilled water piping to ASME B31.9 requirements.

G Route piping in orderly manner, parallel to building structure, and maintain gradient.

H Install piping to conserve tunnel space and to avoid interference with use of space.

I Group piping whenever practical at common elevations.

J Slope piping and arrange to drain at low points.

K Unless otherwise indicated, install branch connections to mains using tee fittings in main pipe,
with the takeoff coming off the top of the main pipe. For up-feed risers, install the takeoff coming
out the top of the main pipe.

L Anchor piping for proper direction of expansion and contraction.

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

N Grooved Joints:

1. Install in accordance with the manufacturer's latest published installation instructions.

2. Gaskets to be suitable for the intended service, molded, and produced by the coupling
manufacturer.

3. Grooving tools shall be manufactured and supplied by the manufacturer of the couplings.
Use roll sets or cut groovers compatible with the pipe material and wall thickness per
manufacturer's installation instructions.

4. Factory trained representative shall provide on-site training for contractor’s field personnel
in the use of grooving tools, application of groove, and product installation. The
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representative shall periodically visit the job site and review installation. Contractor shall
remove and replace any improperly installed products.

5. Flexible type couplings can be used in locations where vibration attenuation and stress relief
are required. Use three flexible couplings in lieu of a flexible connector.

O Provide clearance in hangers and from structure and other equipment for installation of insulation
and access to valves and fittings.

P Use eccentric reducers to maintain top of pipe level.

Q Where pipe support members are welded to structural building framing, scrape, brush clean, and
apply one coat of zinc-rich primer to welds.

3.3 HYDRONIC SPECIALTIES INSTALLATION

A Provide manual air vents at high points in tunnel piping, and elsewhere as required for system air
venting.

B Coordinate filling of system with owner and existing water fill assemblies.

C Check existing expansion tanks to determine that they are not air bound and that the system is
completely full of water or glycol solution.

3.4 CHEMICAL TREATMENT

A Fill system and perform initial chemical treatment.

1. Coordinate with owner in regards to existing chemical treatment practices and match
chemical treatment for new water added to system to serve new piping.

2. Coordiante with owner for location of existing system fill assemlbies for system fill of new
piping. Contractor is responsible for fill of system utilizing exising fill assemblies or other
means, coordinate method and plan with owner.

3.5 MECHANICAL GROOVED COUPLING REQUIREMENTS

A Grooving tools shall be manufactured and supplied by the manufacturer of the couplings. Use roll
sets or cut groovers compatible with the pipe material and wall thickness per manufacturer's
installation instructions.

B Factory trained representative shall provide on-site training for contractor’s field personnel in the
use of grooving tools, application of groove, and product installation. The representative shall
periodically visit the job site and review installation. Contractor shall remove and replace any
improperly installed products.
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3.6 FIELD QUALITY CONTROL

A Prepare hydronic piping according to ASME B31.9 and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during test.

2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test
pressure. If temporary restraints are impractical, isolate expansion joints from testing.

3. Flush system with clean water. Clean strainers.

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. Provide blinds in flanged
joints to isolate equipment.

5. Provide 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. Provide relief valve set at pressure no more than 1/3 higher than test pressure to protect
against damage by expansion of liquid or other source of overpressure during the test.

3. While filling system, use vents installed at high points of system to release trapped air. Use
drains installed at low points for complete draining of liquid.

4. Check existing expansion tanks to determine that they are not air bound and that system is
full of water.

5. Subject piping system to a hydrostatic test pressure which, at every point in the system, is
not less than 1-1/2 times the design pressure assuming 125 psi minimum design pressure.
The test pressure shall not exceed the maximum pressure for any vessel, pump, valve or
component on the system under the test.

6. 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 either 90 percent of specified minimum yield strength or 1.7 times "SE"
value in Appendix A of ASME B31.9, "Building Services Piping."

7. After hydrostatic test pressure has been applied for at least 4 hours, examine piping, joints,
and connections for leakage. Eliminate leaks by tightening, repairing, or replacing
components, and repeat hydrostatic test until there are no leaks.

8. Prepare written report of testing.
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3.7 ADJUSTING

A Perform these adjustments before operating the system:

1. Open valves to fully open position.

3.8 CLEANING OF PIPING

A Contractor shall provide all necessary isolation valves, piping connections and air vents necessary
to isolate new piping from existing systems to allow system flushing, cleaning, filling and draining,

B After cleaning and flushing hydronic piping systems. Remove and clean or replace strainer screens
on existing pumps serving piping to be replaced. Coordinate with owner for access and location
of existing puimps serving piping to be replaced.

3.9 SCHEDULES

A Hanger Spacing for Steel Piping.

1. 4 Inches:  Maximum span, 14 feet; minimum rod size, 1/2 inch.

2. 6 Inches:  Maximum span, 17 feet; minimum rod size, 1/2 inch.
END OF SECTION
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SECTION 23 22 13
STEAM AND CONDENSATE HEATING PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES

A Pipe and pipe fittings.

B Pipe hangers and supports.

C Steam piping system.

D Steam condensate piping system.

1.2 CODE AND PERMIT COMPLIANCE

A Work shall be in accordance with all applicable codes.  Where the codes and drawings do not
agree, the code shall take precedence; however, code shall take precedence over what is shown
only when it is more stringent than that indicated.  Items that are allowed by codes which are less
stringent than that shown on the Drawings shall not be substituted.

B Contractors shall familiarize themselves with all requirements as to permits, fees, etc., and shall
comply.  All permits, licenses, inspections, and arrangements required for the work shall be
provided by the Contractors at their expense.

C All utilities shall be installed in accordance with utility company rules and regulations.

D Drawings, plans, and schematics and diagrams indicate the general location and the arrangement
of piping systems.  Wherever practical, install piping as indicated.

1.3 REFERENCE STANDARDS

A ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2021.

B ASME B31.1 - Power Piping; 2024.

C ASME B31.9 - Building Services Piping; 2020.

D ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.
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E ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy
Steel for Moderate and High Temperature Service; 2023a.

F ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992
(Reapproved 2008).

G AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2019.

H AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

I MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application,
and Installation; 2018, with Amendment (2019).

J MSS SP-69 - Pipe Hangers and Supports - Selection and Application; Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2003.

K MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices; Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2003.

1.4 SYSTEM DESCRIPTION

A When more than one piping system material is selected, ensure systems components are
compatible and joined to ensure the integrity of the system is not jeopardized.  Provide necessary
joining fittings.  Ensure flanges, unions, and couplings for servicing are consistently provided.

B Use unions and flanges downstream of valves and at equipment or apparatus connections.  Use
dielectric unions where joining dissimilar materials.  Do not use direct welded or threaded
connections.

C Provide pipe hangers and supports in accordance with ASME B31.9 unless indicated otherwise.

D Use gate valves for shut-off and to isolate equipment, part of systems, or vertical risers.

E Use gate valves for throttling, bypass, or manual flow control services.

1.5 SUBMITTALS

A Product Data:  Provide data on pipe materials, pipe fittings, valves and accessories.  Provide
manufacturers catalogue information.  Indicate valve data and ratings.

B Welders Certificate:  Include welders certification of compliance with ASME BPVC-IX.

C Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining
procedures.
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D Project Record Documents:  Record actual locations of valves.

E Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

F Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Valve Repacking Kits:  One for each type and size of valve.

1.6 QUALITY ASSURANCE

A Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

B Welder Qualifications:  Certified in accordance with ASME BPVC-IX.

1.7 DELIVERY, STORAGE, AND HANDLING

A Accept valves on site in shipping containers with labelling in place.  Inspect for damage.

B Provide temporary protective coating on cast iron and steel valves.

C Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation.

D Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

PART 2  PRODUCTS

2.1 MEDIUM AND HIGH PRESSURE STEAM PIPING ​ (150 PSIG MAXIMUM)

A Steel Pipe:  ASTM A53/A53M, Schedule 80, black.

1. Fittings:  ASME B16.3 malleable iron Class 150, or ASTM A234/A234M wrought steel
welding type.

2. Joints:  Threaded, or AWS D1.1/D1.1M welded.

2.2 MEDIUM AND HIGH PRESSURE STEAM CONDENSATE PIPING (20-100 PSI)

A Steel Pipe:  ASTM A53/A53M, Schedule 80, black.
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1. Fittings:  ASME B16.3 malleable iron Class 125, threaded, or ASTM A 234/A 234M wrought
steel.

2. Joints:  Threaded, or AWS D1.1/D1.1M welded.

B Steel Pipe Sizes 12 Inch and Over:  ASTM A53/A53M, 3/8 inch wall, black.

1. Fittings:  ASTM A234/A234M wrought steel.

2. Joints:  Welded in accordance with AWS D1.1/D1.1M.

2.3 PIPE HANGERS AND SUPPORTS

A Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate type
using MSS SP-58 recommendations.

B Conform to ASME B31.9.

C Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron, adjustable swivel, split ring.

D Hangers for Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis.

E Hangers for Pipe Sizes 6 Inches and Over:  Adjustable steel yoke, cast iron roll, double hanger.

F Multiple or Trapeze Hangers for Pipe Sizes to 4 inches:  Steel channels with welded spacers and
hanger rods.

G Multiple or Trapeze Hangers for Pipe Sizes 6 Inches and Over:  Steel channels with welded
spacers and hanger rods; cast iron roll and stand.

H Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.

I Wall Support for Pipe Sizes 4 to 5 Inches:  Welded steel bracket and wrought steel clamp.

J Wall Support for Pipe Sizes 6 Inches and Over:  Welded steel bracket and wrought steel clamp;
adjustable steel yoke and cast iron roll.

K Vertical Support:  Steel riser clamp.

L Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.

M Steel Pipe Saddles:
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1. Designed for high temperature service or where heat losses are to be kept at a minimum
and to protect insulation against damage at the point of support

2. Conforms with Federal Specification WW-H-171 (Type 40A or 40B), Manufacturers
Standardization Society ANSI®/MSS-SP-58 (Type 39)

2.4 UNIONS, FLANGES, AND COUPLINGS

A Unions for Pipe 2 Inches and Under:

1. Ferrous Piping:  150 psig galvanized malleable iron, threaded.

B Flanges for Pipe Over 2 Inches:

1. Ferrous Piping:  150 psig forged steel, slip-on.

2. Gaskets:  1/16 inch thick preformed non-asbestos graphite fiber.

C Dielectric Connections:  Dielectric flanges, couples, or nipples.

D Dielectric unions shall not be used.

E Waterways and Nipples:

1. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of short
circuit current in a corresponding bimetallic joint.

2. Dry insulation barrier able to withstand 600 volt breakdown test.

3. Construct of galvanized steel with threaded end connections to match connecting piping.

4. Suitable for the required operating pressures and temperatures.

5. Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded,
or grooved ends; and 300-psig minimum working pressure at 225 degrees F

F Flanges:

1. Dielectric flanges with same pressure ratings as standard flanges.

2. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of short
circuit current in a corresponding bimetallic joint.

3. Dry insulation barrier able to withstand 600 volt breakdown test.

4. Construct of galvanized steel with threaded end connections to match connecting piping.
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5. Suitable for the required operating pressures and temperatures.

6. Dielectric-Flange Insulation Kits:  Field-assembled, companion-flange assembly, full-face or
ring type.  Components include neoprene or phenolic gasket, phenolic or polyethylene bolt
sleeves, phenolic washers, and steel backing washers.

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

2.5 Y-STRAINERS

A Manufacturers:

1. Apollo Valves:  www.apollovalves.com.

2. Crane Co.; Crane Valve Group:  www.cranevalve.com.

3. Hammond Valve:  www.hammondvalve.com.

4. Nibco, Inc:  www.nibco.com.

5. Milwaukee Valve Company:  www.milwaukeevalve.com.

6. Mueller Steam Specialty:  www.muellersteam.com.

7. Powell:  www.powellvalves.com.

8. Stockham:  www.stockham.com.

B High Pressure Steam (150 psi max):

1. Up to and Including 2 Inches:

a. Class 250, bronze or iron body, stainless steel screen, bolted cover where available,
threaded.

2. 2-1/2 Inches and Larger:

a. Class 300, iron body, stainless steel screen, bolted cover, flanged.

C Low and Medium Pressure Steam (70 psi max):

1. Up to and Including 2 Inches:

a. Class 125, bronze or iron body, stainless steel screen, bolted cover where available,
threaded.
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2. 2-1/2 Inches and Larger:

a. Class 125, iron body, stainless steel screen, bolted cover, flanged.

PART 3  EXECUTION

3.1 PREPARATION

A Ream pipe and tube ends.  Remove burrs. Bevel plain end ferrous pipe.

B Remove scale and dirt on inside and outside before assembly.

C Prepare piping connections to equipment with flanges or unions.

D Keep open ends of pipe free from scale and dirt.  Whenever work is suspended during construction
protect open ends with temporary plugs or caps.

3.2 INSTALLATION

A Install in accordance with manufacturer's instructions.

B Route piping in orderly manner, plumb and parallel to building structure, and maintain gradient.

C Install piping to conserve building space and avoid interference with use of space.

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

E Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.

2. Support horizontal piping as indicated.

3. Place hangers within 12 inches of each horizontal elbow.

4. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe
movement without disengagement of supported pipe.

5. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

a. Where trapeze hangers are constructed, the threaded rods supporting the trapeze
member shall not extend more than 1" below assembly.



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING
Clarinda, Iowa
DAS#:9444.00

RFB#:RFP944400-01

PROJECT 9444.00 STEAM AND CONDENSATE
HEATING PIPING 23 22 13 - 8

10-10-2025

6. Prime coat exposed steel hangers and supports.​​ Hangers and supports located in crawl
spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

7. Steel Pipe Saddles:

a. Provide on all steam and steam condensate piping 3" and larger.

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

G Provide access where valves and fittings are not exposed.  

H Slope steam piping one inch in 40 feet in direction of flow.  Use eccentric reducers to maintain
bottom of pipe level.

I Slope steam condensate piping one inch in 40 feet. Provide drip trap assembly at low points and
before control valves. Run condensate lines from trap to nearest condensate receiver piping.
Provide loop vents over trapped sections.

J Where pipe support members are welded to structural building framing, scrape, brush clean, and
apply one coat of zinc rich primer to welds.

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

L Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing
of valves.

M Reduce pipe sizes using eccentric reducer fitting installed with straight side down.

N Install branch connections to steam mains using 45-degree fittings in main pipe, with the takeoff
coming out the top of the main pipe.  Use of 90-degree tee fittings is permissible if 45-degree
fittings are impractical.  If length of branch takeoff is less than 10 feet, pitch branch line down
toward mains at a 0.4 percent grade.

O Install unions in piping 2" and smaller adjacent to each control valve, at final connections of each
piece of equipment, and elsewhere as indicated.

P Install flanges in piping 2-1/2" and larger at final connections of each piece of equipment and
elsewhere as indicated.

Q Install strainers on supply side of each control valve, pressure-reducing valve, solenoid valve,
traps, and elsewhere as indicated.  Install 3/4" nipple and gate valve with hose end and brass cap
and chain in blowdown connection of strainers 2" and larger.  Match size of strainer blowoff
connection for strainers smaller than 2".

R Anchor piping for proper direction of expansion and contraction.
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S Install drip legs at low points and natural drainage points such as ends of mains, bottoms of risers,
and ahead of pressure regulators, control valves, isolation valves, pipe bends, steam traps and
expansion joints.

1. On straight runs with no natural drainage points, install drip legs at intervals not exceeding
300 feet where pipe is pitched down in direction of steam flow and a maximum of 150 feet
where pipe is pitched up in direction of steam flow.

2. Size drip legs at vertical risers same size as pipe and extend beyond rise.  Size drip legs at
other locations same diameter as main.  In steam mains 6" and larger, dirt leg size can be
reduced, but to no less than 4".

3. Drip leg sizing, unless indicated otherwise:

a. Main size (Inches): Drip leg size (Inches): Drip leg Length (Inches):

b. 3 or less Full size as Main                        12"

c. 4 - 8 4                                    12"

d. 10 - 12 6                                    18"

e. 14 - 16 8                                    24"

f. 18 - 20 10                                    30"

g. 24 12                                    36"

4. Install gate valve at drip legs, dirt pockets, and strainer blowdowns to allow removal of dirt
and scale.

5. Install steam traps close to drip legs.

T Install swing check valves as required to control direction of flow and to serve as vacuum breakers.

3.3 VALVE APPLICATIONS

A General-Duty Valve Applications:  Unless otherwise indicated, use the following valve types:

1. Shutoff Duty:  Gate and ball valves.

2. Throttling Duty:  Globe valves.

B Provide shutoff duty valves at each branch connection to supply mains, at supply connection to
each piece of equipment, unless only one piece of equipment is connected in the branch line.
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3.4 SAFETY VALVE INSTALLATIONS

A Install safety valves according to ASME B31.1.  Pipe safety valve discharge without valves to
atmosphere outside building.  Install drip-pan elbow fitting adjacent to safety valve and pipe drain
connection to near-est floor drain.

3.5 SCHEDULES

A Hanger Spacing for Steel Steam Piping.

1. 1/2 inch:  Maximum span, 8 feet; minimum rod size, 1/4 inch.

2. 3/4 inch and 1 inch:  Maximum span, 9 feet; minimum rod size, 1/4 inch.

3. 1-1/4 inches:  Maximum span, 11 feet; minimum rod size, 3/8 inch.

4. 1-1/2 inches:  Maximum span, 12 feet; minimum rod size, 3/8 inch.

5. 2 inches:  Maximum span, 13 feet; minimum rod size, 3/8 inch.

6. 2-1/2 inches:  Maximum span, 14 feet; minimum rod size, 3/8 inch.

7. 3 inches:  Maximum span, 15 feet; minimum rod size, 3/8 inch.

8. 4 inches:  Maximum span, 17 feet; minimum rod size, 1/2 inch.

9. 6 inches:  Maximum span, 21 feet; minimum rod size, 1/2 inch.

B Hanger Spacing for Steel Steam Condensate Piping.

1. 1/2 inch, 3/4 inch, and 1 inch:  Maximum span, 7 feet; minimum rod size, 1/4 inch.

2. 1-1/4 inches:  Maximum span, 8 feet; minimum rod size, 3/8 inch.

3. 1-1/2 inches:  Maximum span, 9 feet; minimum rod size, 3/8 inch.

4. 2 inches:  Maximum span, 10 feet; minimum rod size, 3/8 inch.

5. 2-1/2 inches:  Maximum span, 11 feet; minimum rod size, 3/8 inch.

6. 3 inches:  Maximum span, 12 feet; minimum rod size, 3/8 inch.

7. 4 inches:  Maximum span, 14 feet; minimum rod size, 1/2 inch.

8. 6 inches:  Maximum span, 17 feet; minimum rod size, 1/2 inch.
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3.6 FIELD QUALITY CONTROL

A Contractor shall provide all isolation valves and piping connections necessary for isolating new
piping from existing systems to allow flushing, cleaning and fill of new piping.

B Prepare steam and condensate piping according to ASME B31.9 and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during test.

2. Flush system with clean water.  Clean strainers.

3. 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.

4. 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.

C Perform the following tests on steam and condensate 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. Install relief valve set at pressure no more than 1/3 higher than test pressure to protect
against damage by expansion of liquid or other source of overpressure during the test.

3. While filling system, use vents installed at high points of system to release trapped air.  Use
drains installed at low points for complete draining of liquid.

4. Check expansion tanks to determine that they are not air bound and that system is full of
water.

5. Subject piping system to a hydrostatic test pressure which, at every point in the system, is
not less than 1-1/2 times the design pressure assuming 125 psi minimum design pressure.
 The test pressure shall not exceed the maximum pressure for any vessel, pump, valve or
component on the system under the test.

6. 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 either 90 percent of specified minimum yield strength or 1.7 times "SE"
value in Appendix A of ASME B31.9, "Building Services Piping."

7. After hydrostatic test pressure has been applied for at least 4 hours, examine piping, joints,
and connections for leakage.  Eliminate leaks by tightening, repairing, or replacing
components, and repeat hydrostatic test until there are no leaks.
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8. Prepare written report of testing.

3.7 CLEANING

A Flush steam and condensate piping with clean water. Remove and clean or replace existing
strainer screens serving system to be modified.

B Contractor shall provide all isolation valves and piping connections necessary for isolating new
piping from existing systems to allow flushing, cleaning and fill of new piping. Coordiante with
owner.

END OF SECTION
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SECTION 23 22 14
STEAM AND CONDENSATE HEATING SPECIALTIES

PART 1  GENERAL

1.1 SECTION INCLUDES

A Steam traps.

B Steam air vents.

C Pilot-operated steam pressure reducing valves.

D Safety relief valves.

1.2 REFERENCE STANDARDS

A ASME B31.9 - Building Services Piping; 2020.

B ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings;
2004 (Reapproved 2023).

C ASTM A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable for Fusion
Welding, for High-Temperature Service; 2021.

D ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings
for Use at Elevated Temperatures; 1999 (Reapproved 2022).

1.3 SUBMITTALS

A Product Data:

1. Provide for manufactured products and assemblies required for this project.

2. Include product description, model, dimensions, component sizes, rough-in requirements,
service sizes, and finishes.

3. Submit schedule indicating manufacturer, model number, size, location, rated capacity, load
served, and features for each specialty.

4. Include electrical characteristics and connection requirements.
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B Manufacturer's Installation Instructions:  Indicate application, selection, and hookup configuration.
 Include pipe and accessory elevations.

C Operation and Maintenance Data:  Include installation instructions, servicing requirements, and
recommended spare parts lists.

D Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Steam Trap Service Kits:  ​One​ for each type and size.

1.4 QUALITY ASSURANCE

A Perform Work in accordance with codes for installation of boilers and pressure vessels.

1. Maintain one copy of each document on site.

B Manufacturer Qualifications:  Company specializing in manufacturing the types of products
specified in this section, with minimum three years of documented experience.

C Products Requiring Electrical Connection:  Listed and classified by UL as suitable for the purpose
indicated.

1.5 DELIVERY, STORAGE, AND HANDLING

A Accept valves on site in shipping containers with labeling in place.  Inspect for damage.

B Provide temporary protective coating on cast iron and steel valves.

C Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation.

D Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

PART 2  PRODUCTS

2.1 STEAM TRAPS

A Manufacturers:

1. Armstrong International, Inc:  www.armstronginternational.com.

2. Hoffman.: www.hoffmanspecialty.com.
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3. Marshall Engineered Products Company:  www.mepcollc.com.

4. Spirax-Sarco:  www.spiraxsarco.com/us.

5. Tyco Flow Control:  www.tycoflowcontrol.com.

B Steam Trap Performance:

1. Select to handle minimum of two times maximum condensate load of apparatus served.

2. Pressure Differentials:

a. Medium Pressure Steam (40 psi maximum):  10 psi.

b. High Pressure Steam (100 psi maximum):  30 psi.

C Inverted Bucket Steam Traps:

1. Stainless steel body, welded cover, stainless steel internals including hardened valve and
seat, and threaded pipe-end connections for pressures up to 450 psi and temperatures up
to 750 degrees F.

D Float and Thermostatic Steam Traps:

1. Metal body with bolted cover, stainless steel or bronze bellows type thermostatic air vent,
stainless steel or copper float, stainless steel lever valve assembly, bottom drain plug, and
accessible to internal parts without disturbing piping.

2.2 STEAM AIR VENTS

A Manufacturers:

1. Armstrong International, Inc:  www.armstronginternational.com.

2. Bell and Gossett, a xylem brand:  www.bellgossett.com.

3. Hoffman.: www.hoffmanspecialty.com.

4. Spirax-Sarco:  www.spiraxsarco.com/us.

B 125 psi WSP:  Balanced pressure type; cast brass body and cover; access to internal parts without
disturbing piping; stainless steel bellows, stainless steel valve and seat.

C 225 psi WSP:  Balanced pressure type; ASTM A126 cast iron body and cover; access to internal
parts without disturbing piping; phosphor bronze bellows, stainless steel valve and seat.
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2.3 PILOT OPERATED STEAM PRESSURE REDUCING VALVES

A Ductile iron body, full port trim, stainless or chrome steel valve spring and stem, copper tubing,
phosphor bronze diaphragm and pressure pilot control.

B End Connections:  Female thread for sizes 2 inch and smaller otherwise flanged.

C Pressure Range Service:  ​15 to 150 psi​ with ​10 psi​ differential.

D Low Pressure Range Service:  ​20 to 30 psi​ with ​2 psi​ differential.

E Maximum Operating Temperature:  650 degrees F.

2.4 SAFETY RELIEF VALVES

A Manufacturers:

1. Armstrong International, Inc:  www.armstronginternational.com.

2. Cash Acme, a brand of Reliance Worldwide Corporation:  www.cashacme.com/#sle.

3. Combraco

4. Kunkle

5. ITT McDonnell & Miller, a xylem brand:  www.mcdonnellmiller.com.

6. Spirax-Sarco:  www.spiraxsarco.com/us.

7. Tyco Flow Control:  www.tycoflowcontrol.com.

B Valve:  Bronze body, stainless steel valve spring, stem, and trim, direct pressure actuated,
capacities ASME certified and labelled.

C Accessories:  Drip pan elbow.

PART 3  EXECUTION

3.1 INSTALLATION

A Install steam and steam condensate piping and specialties in accordance with ASME B31.9.

B Install specialties in accordance with manufacturer's instructions.
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C Steam Traps:

1. Provide minimum 3/4 inch size on steam mains and branches.

2. Install with union or flanged connections at both ends.

3. Provide gate valve and strainer at inlet, and gate valve and check valve at discharge.

4. Provide minimum 10 inch long, line size dirt pocket between apparatus and trap.

D Remove thermostatic elements from steam traps during temporary and trial usage, and until
system has been operated and dirt pockets cleaned of sediment and scale.

E In high pressure and medium pressure mains, provide 3/4 inch nipple in bottom of main, extending
3/4 inch into and above bottom of pipe.  Provide dirt pocket with 1/2 inch high pressure
thermostatic trap.

F Provide pressure reducing stations with pressure reducing valve, valved bypass, strainer and
pressure gauge on upstream side, relief valve and pressure gauge on downstream side of
pressure reducing valve.

1. Pressure reducing station shall be one or two stages as required, to produce flat reduced
pressure curve over range of capacity.

2. Locate pilot operator control minimum 6 feet downstream of valve.

G Rate relief valves for pressure upstream of pressure reducing station, for full operating capacity.
 Set relief at maximum 20 percent above reduced pressure.

H Terminate relief valves to outdoors.  Provide drip pan elbow with drain connection to nearest floor
drain.

I When several relief valve vents are connected to a common header, header cross section area
shall equal sum of individual vent outlet areas.

3.2 CLEANING

A Flush steam and condensate piping with clean water.  Remove and clean or replace strainer
screens.

3.3 CONNECTIONS

A Coordinate piping installation and specialty arrangement requirements with schematics on
Drawings and with requirements specified in piping systems.  If Drawings are explicit enough,
these requirements may be reduced or omitted.
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B Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate
general arrangement of piping, fittings, and specialties.

C Install piping adjacent to machine to allow service and maintenance.

D Pipe drain to nearest floor drain for overflow and drain piping connections.

3.4 DEMONSTRATION

A Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain steam condensate pumps.

END OF SECTION
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SECTION 26 04 00
COMMON REQUIREMENTS FOR ELECTRICAL

PART 1 GENERAL

1.1 SUMMARY

A This section describes the general requirements of these specifications and shall apply to all
phases of the work specified, shown on the drawings, or required to provide for complete
installation of all systems for this project.

B This Section includes basic materials and methods to complement other Division 26 Sections.

1.2 WARRANTIES

A Warrant materials, workmanship and equipment against defects for a period of ​one year​ after the
date of substantial completion.

B Certain equipment shall be warranted beginning at the time of final acceptance or for longer
periods of time as specified in those divisions of the Project Manual.

C Repair or replace, at no additional cost to the ​Owner​, any item which may become defective within
the warranty period.

D Any manufacturers' warranties concerning any item installed will run to the benefit of the ​Owner​.

E The ​Contractor​ agrees not to void or impair, or to allow Sub-Contractors to void or impair, any
warranties regarding products or items installed as part of this project.

F The repair of faulty workmanship shall be considered to be included in the contract.

1.3 ALTERNATES

A Alternates, if required, shall be as described in the “Alternates” section of this Project Manual, as
described on the proposal form, or as indicated on the drawings.

1.4 QUESTIONS OF INTERPRETATION DURING BIDDING PHASE

A If questions arise during the bidding process regarding the meaning of any portion of the contract
documents, the prospective bidder shall submit the questions to the ​Engineer​ for clarification.
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B Any definitive interpretation or clarification of the contract documents will be published by addenda,
properly issued to each person holding documents, prior to the bid date.

C Verbal interpretation or explanation not issued in the form of an addendum shall not be considered
part of the bidding documents.

D When submitting questions for clarification, adequate time for issuance and delivery of addenda
must be allowed.

E The ​Engineer​ shall be the sole judge regarding interpretations of conflicts within contract
documents.

1.5 CONTRACT DOCUMENT DISCREPANCIES

A If any ambiguities should appear in the contract documents, request clarification from the ​Engineer​
before proceeding with the work.

B If the ​Contractor​ fails to make such request, no excuse will thereafter be entertained for failure to
carry out the work in a manner satisfactory to the ​Engineer​.

C Should a conflict occur within the contract documents, the ​Contractor​ is deemed to have estimated
the more expensive way of doing the work unless a written clarification from the ​Engineer​ was
requested and obtained before submission of proposed methods or materials.

D The ​Engineer​ shall be the sole judge regarding interpretations of conflicts within contract
documents.

1.6 DEFINITIONS

A The following definitions shall apply throughout the contract documents:

1. ​Engineer​: Architect or Engineer

2. Code: Applicable national, state and local codes

3. Mechanical: ​​Plumbing and HVAC​​ work required by the Contract Documents

4. Electrical: ​​Electrical​​ work required by the Contract Documents

5. ​Contractor​: Any Contractor performing work required by the Contract Documents

6. Indicated: Noted, scheduled or specified

7. Selected: Selected by the ​Engineer​.
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8. Provide: Furnish, install, connect and tested complete and ready for use

9. Furnish: Supply and deliver to the site ready for installation

10. Install: Install complete, per Contract Documents and manufacturer's requirements.

11. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above
ceilings, unexcavated spaces, crawl spaces, and tunnels.

12. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

13. Exposed, Exterior Installations: Exposed to view outdoors, or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

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

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

16. Dry Locations: A location not normally subject to dampness or wetness. A location classified
as dry may be temporarily subject to dampness or wetness, as in the case of a building
under construction.

17. Damp Locations: Locations protected from weather and not subject to saturation with water
or other liquids but subject to moderate degrees of moisture.

a. Examples of such locations include partially protected locations under canopies,
marquees, roofed open porches, and like locations, and interior locations subject to
moderate degrees of moisture, such as some basements, some barns, and some cold
storage warehouses.

18. Wet Locations: Installations underground or in concrete slabs or masonry in direct contact
with the earth; in locations subject to saturation with water or other liquids, such as vehicle
washing areas; and in unprotected locations exposed to weather.

1.7 SYMBOLS

A Items of equipment and materials are indicated on the drawings in accordance with the symbols
on the plans.
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1.8 ABBREVIATIONS

A Refer to abbreviations list on the Drawings.

B The following abbreviations apply throughout the Contract Documents:

1. ADA: Americans with Disabilities Act

2. ANSI: American National Standards Institute

3. ASHRAE: American Society of Heating, Refrigerating and Air Conditioning Engineers

4. ASME: American Society of Mechanical Engineers

5. ASTM Specification: Standard specifications of the American Society for Testing Materials

6. FM: Factory Mutual Engineering Corporation

7. IRI: Industrial Risk Insurers

8. NEC: National Electrical Code, latest edition

9. NEMA: National Electrical Manufacturers Association

10. NFPA: National Fire Protection Association

11. UL or Underwriters: Underwriters Laboratories, Inc.

1.9 CODES

A The work shall be performed by persons skilled in the trade involved and shall be done in a manner
consistent with normal industry standards.

B The work shall conform to all applicable sections of currently adopted editions of the following
codes, standards, and specifications:

1. International Building Code (IBC)

2. International Fire Code (IFC)

3. International Energy Conservation Code (IECC)

4. Safety and Health Regulations for Construction

5. Occupational Safety and Health Standards (OSHA), National Consensus Standards and
Established Federal Standards
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6. National Electrical Code (NEC)

7. National Electrical Safety Code (NESC)

8. National Fire Protection Association (NFPA)

9. Life Safety Code (NFPA 101)

10. Factory Mutual Global Engineering (FMG)

11. Underwriters' Laboratories, Inc. (UL)

12. National Electrical Manufacturers Association (NEMA)

13. Institute of Electrical and Electronics Engineers (IEEE)

14. Insulated Power Cable Engineers Association (IPCEA)

15. Telecommunications Industry Association (TIA)

16. Building Industry Consulting Service International (BICSI)

17. Applicable national, state and local codes

C Where there is a conflict between the code and the Contract Documents, the code shall have
precedence only when it is more stringent than the Contract Documents.

1. Items that are allowed by the code but are less stringent than those specified shall not be
substituted.

1.10 PERMITS

A The ​Contractor​s shall familiarize themselves with requirements regarding permits, fees, etc., and
shall comply with them.

B Permits, licenses, inspections and arrangements required for the work shall be obtained by the
​Contractor​ at his expense.

1.11 MATERIALS AND EQUIPMENT MANUFACTURERS

A Options in selecting materials and equipment are limited by requirements of the contract
documents and governing regulations. They are not controlled by industry traditions or
procedures experienced on previous construction projects.

B Materials and equipment shall be provided in accordance with the following:
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1. Primary Design Products: Primary design products are those products around which the
project was designed in terms of capacity, performance, physical size and quality.

2. Primary design products are indicated by use of a single manufacturer's name, model number
or similar data on drawings or schedules or within the specifications.

3. Provide primary design products unless substitutions are made in accordance with the
following paragraphs.

4. Acceptable Equivalent Substitutions: Acceptable equivalent substitutions are products of
manufacturers other than those listed for the primary design products. Equivalent
acceptable substitutions shall meet each of the following requirements:

a. The product shall be manufactured by one of the acceptable manufacturers listed in the
Project Manual, drawings, or addenda.

b. The product shall meet or exceed the requirements of the contract documents in terms
of quality, performance, suitability, appearance, and physical characteristics.

c. The ​Contractor​ providing the substitution shall bear the total cost of changes due to
substitutions. These costs may include additional compensation to the ​Engineer​ for
redesign and evaluation services, increased cost of work by the ​Owner​ or other
Contractors, and similar considerations.

5. Performance Requirements: Where the contract documents list performance requirements
or describe a product or assembly generically, provide products that comply with the specific
requirements indicated and that are recommended by the manufacturer for the respective
application.

6. Compliance with Standards, Codes and Regulations: Where the specifications require only
compliance with an imposed standard, code or regulation, the ​Contractor​ has the option of
selecting a product that complies with specification requirements, including the standards,
codes and regulations.

C Proposed substitutions will be judged on the basis of quality, performance, appearance and on
the governing space limitations. The reputation of the manufacturer, delivery time requirements,
and the availability of repair or replacement parts may also be considered.

D The ​Engineer​ shall be the sole and final judge as to the suitability of substitution items.

1.12 SUBMITTALS

A Shop Drawings, Product Data and Samples:
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1. Other sections in the Project Manual shall be adhered to if more stringent than the following
paragraphs.

2. When required by other sections of this Project Manual, submit shop drawings, product data
or samples to the ​Engineer​ for review.

3. Submittals deemed unnecessary by the ​Engineer​ shall be returned indicating “No Action
Taken”.

4. A completed copy of the transmittal form included with the Project Manual shall accompany
each submittal.

5. Submittals shall be numbered consecutively.

6. Unless otherwise noted, submit one copy electronically of shop drawings and product data
for review. Review comments will be returned electronically. A hard copy of the electronic
submittal will be returned if requested.

7. Where samples are required, submit one (1) sample of each required item.

8. Shop drawings are drawings, diagrams, schedules and other data specifically prepared for
this project by the ​Contractor​, Manufacturer, Supplier, or Distributor to illustrate some
portion of the work. Shop Drawings shall also detail fabrication and installation for metal and
wood supports and anchorage for mechanical materials and equipment.

a. Shop drawings shall be drawn to accurate scale and of adequate size to illustrate
required details.

9. Product data are illustrations, standard schedules, performance charts, instruction
brochures, diagrams and other information furnished by the ​Contractor​, Manufacturer,
Supplier, or Distributor to illustrate a material, product or system for some portion of the
work.

10. Samples are physical examples furnished by the ​Contractor​, Manufacturer, Supplier, or
Distributor to illustrate materials, equipment or workmanship and to establish the standards
by which the work will be performed.

11. Each submittal shall clearly indicate proposed items, capacities, characteristics and details
in conformance with contract documents. Equipment items shall be marked with the same
item number as used on drawings or schedules. Capacities, dimensions and special
features required shall be certified by the manufacturer.

12. Submittals shall indicate manufacturer's delivery time for the item after review by the
​Engineer​.
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13. When required by other sections of this Project Manual, the ​Contractor​ shall submit a
Specification Compliance Review consisting of a paragraph-by-paragraph review of the
specifications and addenda with the following marked for each paragraph. Markings may
be made in the margins of the original specification or addenda. Unless a deviation or
exception is specifically noted in the Specification Compliance Review, it is assumed that
the equipment, product, or material is in complete compliance with the contract documents.
Submit Specification Compliance Review with shop drawings and product data.

a. “C”: Comply with no exceptions.

b. “D”: Comply with minor deviations. For each deviation, provide the reasons for the
deviation and how the intent of the specification can be satisfied.

c. “E”: Exception. Equipment, product, or material does not comply. For each exception,
provide reasons for the exception, and suggest possible alternatives for the ​Owner​’s
consideration.

d. “N/A”: The paragraph does not apply to the proposed equipment, product, or material.

14. The ​Engineer​ shall review or take other appropriate action upon the ​Contractor​'s submittals
such as shop drawings, product data and samples, but only to determine conformance with
the design concept of the work and the information given in the contract documents.

15. ​Contractor​ shall not be relieved of responsibility for any deviation from the requirements of
the contract documents by the ​Engineer​'s review of shop drawings, product data or
samples.

16. ​Contractor​ shall not be relieved from responsibility for errors or omissions in the shop
drawings, product data or samples by the ​Engineer​'s review of those drawings.

17. No portion of the work requiring submission of a shop drawing, product data or sample shall
be commenced until the submittal has been reviewed by the ​Engineer​. Such portions of the
work shall be in accordance with reviewed submittals.

18. The successful ​Contractor​/Supplier may, at their option, obtain DXF or AutoCad DWG
electronic drawing files for use in preparation of shop drawings.

a. This information is available from Alvine upon written request.

b. A non-refundable handling charge of $10.00 per drawing file requested will be required
at the time of receipt of the electronic files.

c. The use of these drawing files is intended solely for the preparation of drawings as
required by these contract documents.

d. Any other use is strictly prohibited by copyright laws.
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e. The user of these electronic drawing files assumes full responsibility for their accuracy
and scale.

B Operation and Maintenance Manuals:

1. Prepare three (3) operation and maintenance manuals for the equipment furnished. Manuals
shall be submitted to the ​Engineer​ for review and distribution to the ​Owner​ not less than 30
days prior to substantial completion of the project. Manuals not meeting the following
requirements may be rejected by the ​Engineer​.

2. Each manual shall be assembled in a three-ring binder with hard cover and plastic finish.
Binders shall not exceed a 3-inch thickness. Where more than one binder is required, the
manuals shall be separated into a logical grouping, i.e., “Mechanical”, “Electrical”,
“Maintenance”, “Operation”, “Parts”, Shop Drawings”, etc. Each binder shall have the
following information clearly printed on its front cover:

a. Project name and address.

b. Portion of the work covered by each volume (if more than one volume in the set). Where
more than one volume is required, label each volume as “Volume _____ of _____”.

c. Name, address and telephone number of ​Contractor​ and Sub-Contractors including
night or emergency number.

3. Manual shall include, but shall not be limited to, the following:

a. A Complete Index. ​Contractor​ may submit the index to the ​Engineer​ for review prior to
submittal of complete manuals if desired.

b. Names, Addresses and Telephone Numbers. This list shall include the manufacturer
and local representative who stocks or furnishes repair parts for all items of equipment
and shall be typed on a single page in front of the binder.

c. Startup, Operation and Shutdown Procedures. Provide a written description of
procedures for startup, operation and shutdown of each electrical item or system. This
description shall include switches to operate, buttons to push, etc., in proper sequence,
and the location of switches, starters, and pushbuttons. Description shall include item
references or labels used in the contract documents unless otherwise instructed in
advance by the ​Owner​.

d. Equipment Accessory Schedule. Upon completion of the work, furnish the ​Owner​ with
a complete equipment accessory schedule listing each piece of equipment and the
related size, type, number required and the manufacturer of renewable items.

e. Manufacturer's Operation and Maintenance Manuals and Parts Lists.
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f. Emergency Procedures. Provide a written description of emergency operating
procedures or a list of service organizations (including addresses and telephone
numbers) capable of rendering emergency services to the various parts of the system.

g. One copy of shop drawings and product data, clearly marked for each item furnished
using the designation label specified or indicated on Drawings.

h. Manufacturers' warranty information.

i. Normal Maintenance Schedule. Include a listing of work to be performed at various time
intervals; i.e., 30, 90, 180 days and yearly.

1.13 OPERATING TRAINING

A Complete operating instructions for each system and item of equipment shall be provided to the
​Owner​'s designated personnel.

B Operation and Maintenance Manuals must be reviewed and accepted by the ​Engineer​ and
provided to the ​Owner​ prior to operating training.

C Training shall be scheduled at the convenience of the ​Owner​. A minimum of ​4​ hours of training
shall be provided.

D Training shall include instructions on the following:

1. Startup and shutdown procedures

2. Periodic maintenance

3. Emergency operation

4. Safety

E In addition to the instructions required above, wherever possible perform the operations being
described in order to fully illustrate system operation.

F At the completion of training, turn over to the ​Owner​ required keys and special tools for installed
equipment. Each key or tool shall be labeled with its use.

1.14 QUALITY ASSURANCE

A Conform to the requirements of NFPA 70.

B Products: Listed and classified by Underwriters Laboratories Inc. or testing firm acceptable to the
authority having jurisdiction as suitable for the purpose specified and indicated.
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1.15 COORDINATION

A Coordinate arrangement, mounting, and support of electrical equipment.

1. To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other
installations.

3. To allow right of way for piping and conduit installed at required slope.

4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of
obstructions and of the working and access space of other equipment.

B Coordinate chases, slots, inserts, sleeves, and openings with general construction work and
arrange in building structure during progress of construction to facilitate the electrical installations
that follow.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural
components as they are constructed.

C Sequence, coordinate, and integrate installing electrical materials and equipment for efficient flow
of the Work. ​​​​

D Coordinate location of access panels and doors for electrical items that are concealed by finished
surfaces.

E Coordinate electrical testing of ​​electrical or mechanical​​ items so equipment and systems that are
functionally interdependent are tested to demonstrate successful interoperability.

F Provide offsets and elevation changes in conduit and cable tray as required to complete the Layout
and Coordination Process.

1.16 STRUCTURAL COORDINATION

A In cases where the ​Contractor​ determines that superimposed loads such as suspended or floor
mounted ​electrical​ system or equipment exist which exceed design loads indicated on structural
contract documents, ​Contractor​ shall submit load data to ​Engineer​ for review prior to proceeding
with work.

B Distribute the maximum load hung from any structural member for mechanical, electrical,
plumbing, ductwork, piping, etc. over the member’s tributary area in a way that the design
superimposed dead loads listed in structural contract documents are not exceeded. The
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​Contractor​ shall coordinate the loads and provide additional support or distribution framing as
required achieving the allowable load distribution.

C Connections of systems designed by ​Contractor​’s engineer such as, but not limited to mechanical,
electrical, plumbing loads are assumed to impose vertical and/or horizontal loads on the base
building structural members without generating torsion in the supporting structural members.
​Contractor​ is responsible for furnishing and installing all supplementary bracing members as
required to prevent torsion on the base building structure.

PART 2 PRODUCTS

2.1 PERFORMANCE, CAPACITIES AND CHARACTERISTICS

A See Drawings for Equipment Schedules for Equipment Performance Requirements when
capacities and characteristics are not indicated in the specifications.

2.2 EQUIPMENT SHORT CIRCUIT CURRENT RATING

A Where the National Electrical Code or applicable codes require equipment to be marked with a
Short Circuit Current Rating (SCCR), the equipment shall be manufactured as required such that
the SCCR of the equipment meets or exceeds the available short circuit current at the equipment.
Acceptable methods of complying with this requirement are as follows:

1. Provide SCCR rating at the equipment that meets or exceeds the available short circuit
current at the switchboard or panelboard where the equipment circuit originates.

2. Provide calculations, based on the available short circuit current at the switchboard or
panelboard where the equipment circuit originates, that document the actual short circuit
current available at the equipment. The SCCR rating of the equipment shall meet or exceed
this calculated value.

2.3 MATERIALS

A Unless otherwise specified, all materials and equipment shall be new, unused and undamaged.
Materials and equipment shall be the current and standard designs of manufacturers regularly
engaged in their production.

2.4 MATERIALS AND EQUIPMENT FURNISHED BY OTHERS

A Where materials and equipment are indicated as furnished by others and installed or connected
under this contract, it shall be the ​Contractor​'s responsibility to verify installation details and
requirements.
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2.5 QUANTITY OF SPECIFIED ITEMS REQUIRED

A Wherever in these specifications an article, device or piece of equipment is referred to in the
singular number; such reference shall apply to as many such articles as are shown on the
drawings or required to complete the installation.

2.6 SLEEVES

A Steel Pipe: ASTM A53, Type E, Grade B, Schedule 40, galvanized, plain ends.

PART 3 EXECUTION

3.1 GENERAL

A Fabrication, erection, and installation of the complete electrical system shall be done by qualified
personnel experienced in such work and shall proceed in an orderly manner so as not to hold up
the progress of the project.

B Check areas and surfaces where electrical equipment or materials are to be installed and report
any unsatisfactory conditions before starting work.

C Commencement of work signifies the ​Contractor​'s acceptance of the conditions as fit and proper
for the execution of the electrical work.

D Install equipment and systems in accordance with manufacturer's instructions, requirements, or
recommendations.

E Comply with NECA 1.

F Unless otherwise noted, measure indicated mounting heights to bottom of unit for suspended
items and to center of unit for wall-mounting items.

G Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange
and install components and equipment to provide maximum possible headroom consistent with
these requirements.

H Equipment: Install to facilitate service, maintenance, and repair or replacement of components of
both electrical equipment and other nearby installations. Connect in such a way as to facilitate
future disconnecting with minimum interference with other items in the vicinity.

I Right of Way: Give to raceways and piping systems installed at a required slope.

J Materials and Components: Install level, plumb, and parallel and perpendicular to other building
systems and components, unless otherwise indicated.
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3.2 DELIVERY AND STORAGE OF MATERIALS

A Make provisions for the delivery and safe storage of materials. ​Make the required arrangements
with other contractors for the introduction into the building of equipment too large to pass through
finished openings.​

B Materials shall be delivered at such stages of the work as will expedite the work as a whole and
shall be marked and stored in such a way as to be easily checked and inspected.

C Adequately protect supplies and equipment during cold weather.

D Protect items subject to cold weather damage by covering, insulating, or storing in a heated space.

3.3 COOPERATION WITH OTHER CONTRACTORS

A Perform the electrical work in conformance with the construction called for by other trades and
afford other contractors reasonable opportunity for the execution of their work.

B Properly connect and coordinate the electrical work with the work of other contractors at such
time and in such a manner as not to delay or interfere with their work.

C Examine the contract documents for the ​General, Mechanical, and Electrical​ work and the work
of other trades. Coordinate work accordingly.

D Promptly report to the ​Engineer​ any delay or difficulties encountered in the installation of the
electrical work which might prevent prompt and proper installation of work required from other
trades.

3.4 COORDINATION OF WORK

A Plan work so it proceeds with a minimum of interference with other trades.

B Inform the General Contractor of all openings required in the building construction for the
installation of the electrical work.

C Cooperate with other contractors in furnishing material and information, in proper sequence, for
the correct location of sleeves, inserts, foundations, wiring, etc.

D Make provisions for special frames, openings, and sleeves as required.

E The Electrical Contractor shall pay for extra cutting and patching made necessary by his failure
to properly direct such work at the correct time.
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3.5 LAYING OUT WORK

A Carefully lay out work in advance of installation using data and measurements from the site, the
appropriate ​​civil and structural​​ drawings​​, and shop drawings​​.

B Confirm code required clearances.

C Do not infringe upon space required for operation, maintenance, or clearance for items installed
by other contractors.

D Prior to installation of any work, make certain the location does not conflict with other items in or
near the same location.

E If the layouts so prepared indicate that the required conditions cannot be met in the space
provided, inform the ​Engineer​ prior to installation and request clarification.

F Failure to properly coordinate and lay out work will require correction by the ​Contractor​ at the
​Contractor​’s expense

3.6 DATA AND MEASUREMENTS

A ​Mechanical and Electrical​ drawings are diagrammatic or schematic. Do not scale drawings.

B The data given herein and on the drawings is as accurate as could be secured; absolute accuracy
is not guaranteed.

C Obtain exact locations, measurements, levels, etc., at the site and adapt their work to actual
conditions.

D Examine the ​General Construction, Mechanical, Electrical, and other applicable​ drawings and the
Specifications.

E Utilize only ​​Structural drawings and site measurements​​ in calculations.

F Layout and coordinate work prior to installation to provide clearances for operation, maintenance
and codes. Verify non-interference with other work.

G Install outlets and devices with vertical edges of plates plumb.

H Coordinate locations of outlets and devices with other contractors so as not to destroy the aesthetic
effect of the surface in which the outlets and devices are mounted. Coordinate the locations of
electrical items with work furnished by other trades to avoid interference.

I Heights of outlets are measured from finished floor to centerline of device.

J Adjust heights as necessary to clear wall-mounted cabinets, fin tube convectors, unit heaters, etc.
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K Mounting heights shall be in compliance with ADA requirements.

L Install outlets at the heights indicated below unless otherwise noted.

1. Wall switches: 46 inches.

2. Receptacle outlets (general): 18 inches.

3. Receptacle outlets (kitchen, utility room, workbenches, etc.): 46 inches.

4. Communications outlets: 18 inches.

5. Communications outlets (wall phones): 46 inches.

6. TV outlets: 18 inches.

7. Pushbuttons: 46 inches.

M The mounting heights of disconnect switches, circuit breakers, motor controllers, pushbutton
stations and other similar devices and equipment may vary depending upon location and whether
individually or group mounted.

N For convenience and safety, mount equipment with the center of operating levers, handles or
buttons no more than 72 inches above the finished floor.

O Locate individual devices or pieces of equipment, unless otherwise specified, so the operating
handle, lever or button is located approximately 5 feet above finished floor. Coordinate heights of
electrical items with work furnished by other trades to avoid interferences.

P Improperly located devices or outlets shall be relocated by the ​Contractor​ at the ​Contractor​’s
expense including necessary patching.

3.7 PROTECTION OF APPARATUS

A Take necessary precautions to properly protect apparatus, fixtures, appliances, material,
equipment, and installations from damage.

B Failure to provide such protection to the satisfaction of the ​Engineer​ shall be sufficient cause for
the rejection of any particular piece(s) of material, apparatus, equipment, etc., concerned.

3.8 SLEEVE INSTALLATION

A Coordinate sleeve selection and application with selection and application of firestopping.
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B Concrete Slabs and Walls: Install sleeves during erection of slabs and walls. Space sleeves a
minimum of three sleeve diameters on center, unless otherwise noted. Sleeves are not required
for core-drilled penetrations.

C Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

D Sleeves through walls: Install ​flush with​ both surfaces of wall.

E Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceways or cable
unless sleeve seal is to be installed.

F Seal space outside of sleeves with grout for penetrations of concrete and masonry.

G Underground, Exterior-Wall Penetrations: Size sleeves to allow for appropriate clear space
between raceway and sleeve for sleeve seals.

3.9 WORK IN EXISTING BUILDINGS

A Execute work in the existing building, indicated on the drawings or specified herein, with a
minimum amount of interference with the normal activities of the occupants of the building.

B Schedule work in advance with the ​Owner​ and proceed only with the ​Owner​’s written approval.

C Utilities:

1. Do not interrupt utilities without the ​Owner​’s prior written approval regarding the time and
duration of such interruptions.

2. Do not disconnect utilities to existing facilities until new or temporary facilities are installed
except for short periods of interruption which are necessary for the performance of the new
work and which are approved by the ​Owner​.

3. Storm water may be temporarily diverted to surface drainage provided such drainage is
arranged to prevent flooding of structures, basements and excavations for construction.

D Noisy Operations:

1. Schedule noisy operations, such as those involving use of air hammers, etc., in demolition
or cutting of openings, with the ​Owner​.

E ​Owner​’s Right to Direct Work: The ​Owner​ shall have the right to direct the places of beginning
work, its prosecution, and the manner in which all work under this contract is to be conducted,
insofar as may be necessary to secure the safe and proper progress and quality of the work.

F Existing Conduits or Electrical Equipment:
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1. Remove or relocate, as required, or as directed by the ​Engineer​, existing conduit or electrical
equipment which would interfere with the proper installation of new work.

2. Modify existing work in conformance with these specifications.

3. Use the same materials as for new work unless otherwise specified.

3.10 DEMOLITION AND REMODEL

A Protect existing electrical equipment and installations indicated to remain.

B If damaged or disturbed in the course of the Work, remove damaged portions and install new
products of equal capacity, quality, and functionality.

C Accessible Work: Remove exposed electrical equipment and installations, indicated to be
demolished, in their entirety.

D Abandoned Work: Cut and remove buried raceway and wiring, indicated to be abandoned in place,
2 inches below the surface of adjacent construction. Cap raceways and patch surface to match
existing finish.

E Remove demolished material from Project site.

F Remove, store, clean, reinstall, reconnect, and make operational components indicated for
relocation.

G Remove existing lights, receptacles, switches, etc., indicated on plans or which are not indicated
but must be removed to accommodate demolition or new remodeling.

H Maintain circuit continuity up and down stream from removed outlets.

I Extend circuiting to up and downstream devices and reconnect as required.

J Where existing site lighting fixtures are removed, verify the routing of existing circuits. Maintain
circuit continuity between existing fixtures which remain.

K In areas which are remodeled, replace existing wire with new wire. No existing wire is permitted
to remain unless noted.

L Existing concealed conduit and boxes may be reused.

M Verify existing conditions in field prior to bid date.
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3.11 CUTTING AND PATCHING

A Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces required to
permit electrical installations.

B Perform cutting by skilled mechanics of trades involved.

C Repair and refinish disturbed finish materials and other surfaces to match adjacent undisturbed
surfaces.

D Install new fireproofing where existing firestopping has been disturbed.

E Repair and refinish materials and other surfaces by skilled mechanics of trades involved.

3.12 FIELD QUALITY CONTROL

A Inspect installed components for damage and faulty work. Repair as necessary.

3.13 CLEANING AND PROTECTION

A Remove burrs, dirt, paint spots, and construction debris from electrical items.

B Protect electrical items so that finishes are without damage or deterioration at time of Substantial
Completion.

C All cables and wiring shall be protected from paint. This includes but is not limited to power
conductors and feeders, lighting control wiring, and fire alarm cabling. Painted cables shall be
replaced in their entirety.

3.14 TEMPORARY POWER AND LIGHTING

A Provide temporary power and lighting throughout the construction period for the use by all trades,
​Contractor​s and Sub-​Contractor​s.

B Temporary facilities shall be installed in compliance with applicable codes and in compliance with
OSHA requirements.

C Cost of temporary power used during construction, including the cost of setting and removing
temporary service, shall be paid by the ​Contractor​.

D Where existing building electrical system is used to provide temporary power and lighting, energy
costs shall be paid by the ​Owner​.

END OF SECTION
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.1 SECTION INCLUDES

A Single conductor building wire.

B Wiring connectors.

C Electrical tape.

D Heat shrink tubing.

1.2 ADMINISTRATIVE REQUIREMENTS

A Coordination:

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 Engineer of any conflicts with or deviations from Contract Documents.  Obtain direction
before proceeding with work.

1.3 QUALITY ASSURANCE

A Comply with requirements of NFPA 70.

1.4 DELIVERY, STORAGE, AND HANDLING

A Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.
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1.5 FIELD CONDITIONS

A Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower than
14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation below
this temperature is unavoidable, notify Engineer and obtain direction before proceeding with
work.

1.6 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.

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 Conductor Material:

1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project.
Conductor sizes indicated are based on copper.

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. Tinned Copper Conductors:  Comply with ASTM B33.

H Minimum Conductor Size:

1. Branch Circuits:  12 AWG.

2. Control Circuits:  14 AWG.

I 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 Coding Method:  Integrally colored insulation.
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a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.

3. Color Code:

a. 208Y/120 V, 3 Phase, 4 Wire System:

1) Phase A:  Black.

2) Phase B:  Red.

3) Phase C:  Blue.

4) Neutral/Grounded:  White.

b. Equipment Ground, All Systems:  Green.

c. For control circuits, comply with manufacturer's recommended color code.

1.7 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 or Stranded.

b. Size 8 AWG and Larger:  Stranded.

C Insulation Voltage Rating:  600 V.

D Insulation:

1. Copper Building Wire:  Type THHN/THWN, THHN/THWN-2, or XHHW-2, except as indicated
below.

E 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.

F Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.
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2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression
connectors.

G Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2. Where over-sized conductors are larger than the equipment terminations can accommodate,
provide connectors suitable for reducing to appropriate size, but not less than required for
the rating of the overcurrent protective device.

H Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

I Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

J Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

K Mechanical Connectors:  Provide bolted type or set-screw type.

L Compression Connectors:  Provide circumferential type or hex type crimp configuration.

1.8 ACCESSORIES

A Electrical Tape:

1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and
sunlight; suitable for continuous temperature environment up to 221 degrees F.

2. 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.

B Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.
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PART 3  EXECUTION

2.1 EXAMINATION

A Verify that interior of building has been protected from weather.

B Verify that work likely to damage wire and cable has been completed.

C Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

D Verify that field measurements are as indicated.

E Verify that conditions are satisfactory for installation prior to starting work.

2.2 PREPARATION

A Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

2.3 INSTALLATION

A Circuiting Requirements:

1. When circuit destination is indicated without specific routing, determine exact routing
required.

2. Install service and feeder conductors unspliced unless otherwise indicated.

3. Arrange branch circuiting to minimize splices.

4. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-
limited circuits in accordance with NFPA 70.

5. Maintain separation of wiring for emergency systems in accordance with NFPA 70.

6. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as
separate, combining them together in a single raceway is permitted, under the following
conditions:

a. Provide no more than 6 #12 AWG current-carrying conductors in 1/2 inch conduit; 9
#12 AWG current-carrying conductors in 3/4 inch conduit.
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b. Provide no more than 6 #10 AWG current-carrying conductors in 3/4 inch conduit; 9
#10 AWG current-carrying conductors in 1 inch conduit.

c. Provide no more than 4 #8 AWG current-carrying conductors in 3/4 inch conduit;  6 #8
AWG current-carrying conductors in 1 inch conduit;  9 #8 AWG current-carrying
conductors in 1-1/4 inch conduit.

7. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors
among 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 Installation in Raceway:

1. Pull all conductors and cables together into raceway at same time.

2. Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.

3. Use suitable wire pulling lubricant where necessary, except as below:

a. Do not use when lubricant is not recommended by the conductor manufacturer.

E Paralleled Conductors:  Install conductors of the same length and terminate in the same manner.

F Install conductors with a minimum of 6 inches of slack at each outlet.

G Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment
enclosures.

H Group or otherwise identify neutral/grounded conductors with associated ungrounded conductors
inside enclosures in accordance with NFPA 70.

I 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.

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.
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4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, oxides,
and other contaminates. Do not use wire brush on plated connector surfaces.

5. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

6. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

J 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.

1. Damp Locations:  Use insulating covers specifically designed for the connectors or heat
shrink tubing.

a. For connections with insulating covers, apply outer covering of moisture sealing
electrical tape.

2. Wet Locations:  Use heat shrink tubing.

K Insulate ends of spare conductors using vinyl insulating electrical tape.

L Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

M Identify conductors and cables in accordance with Section 26 05 53.

N Install firestopping to preserve fire resistance rating of partitions and other elements.

O 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.
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SECTION 26 05 26
GROUNDING AND BONDING

PART 1  GENERAL

1.1 SECTION INCLUDES

A Grounding and bonding requirements.

B Conductors for grounding and bonding.

C Connectors for grounding and bonding.

1.2 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.

D TIA/EIA-607 - Commercial Building Grounding and Bonding Requirements for
Telecommunications

1.3 ADMINISTRATIVE REQUIREMENTS

A Coordination:

1. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.4 QUALITY ASSURANCE

A Comply with requirements of NFPA 70.

B Comply with TIA/EIA-607 for telecommunications grounding.

1.5 DELIVERY, STORAGE, AND HANDLING

A Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
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PART 2  PRODUCTS

2.1 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.

2.2 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 05 26:
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1. Use insulated copper conductors unless otherwise indicated.

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. Unless otherwise indicated, use exothermic welded connections, high-pressure compression
conections, or high-pressure compression conections for underground, concealed and
other inaccessible connections.

3. Unless otherwise indicated, use compression connectors for accessible connections.  For
#6 AWG and smaller, use one-hole lugs.  For #4 AWG and larger, use two-hole lugs.

a. Exceptions:

1) Use exothermic welded connections or high-pressure compression connections
for connections to metal building frame.

4. Manufacturers - High-Pressure Compression Connectors:

a. Burndy:  www.burndy.com;  Hyground System

b. Thomas & Betts:  www.tnb.com.

PART 3  EXECUTION

3.1 EXAMINATION

A Verify that work likely to damage grounding and bonding system components has been completed.

B Verify that field measurements are as indicated.

C Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A Install products in accordance with manufacturer's instructions.

B Perform work in accordance with NECA 1 (general workmanship).

C Install each bonding conductor in a direct route, and parallel or perpendicular to building structure
or surfaces, without interfering with other systems or equipment.

D Install interior grounding conductors with a minimum bending radius of 8 inches.
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E Install grounding conductors in EMT conduit unless otherwise indicated.  Bond each end of the
conduit to the  grounding conductor using an appropriate grounding bushing.

F 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.

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.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

3.3 FIELD QUALITY CONTROL
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SECTION 26 05 29
HANGERS AND SUPPORTS

PART 1  GENERAL

1.1 SECTION INCLUDES

A Support and attachment requirements and components for equipment, conduit, cable, boxes, and
other electrical work.

1.2 ADMINISTRATIVE REQUIREMENTS

A Coordination:

1. Coordinate sizes and arrangement of supports and bases with actual equipment and
components to be installed.

2. Coordinate work to provide additional framing and materials required for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
installed locations.

4. Coordinate arrangement of supports with ductwork, piping, equipment and other potential
conflicts.

5. Notify Engineer of conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

B Sequencing:

1. Do not install products on or provide attachment to concrete surfaces until concrete has fully
cured.

1.3 DELIVERY, STORAGE, AND HANDLING

A Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.1 SUPPORT AND ATTACHMENT COMPONENTS

A General Requirements:
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1. Comply with the following. Where requirements differ, comply with most stringent.

a. NFPA 70.

b. Requirements of authorities having jurisdiction.

2. Provide required hangers, supports, anchors, fasteners, fittings, accessories, and hardware
as necessary for complete installation of electrical work.

3. Provide products listed, classified, and labeled as suitable for purpose intended, where
applicable.

4. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for load to be supported.
Include consideration for vibration, equipment operation, and shock loads where applicable.

5. Do not use products for applications other than as permitted by NFPA 70 and product listing.

6. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

7. Steel Components:  Use corrosion-resistant materials suitable for environment where
installed.

a. In building on either end of tunnel:  Use zinc-plated steel or approved equivalent unless
otherwise indicated.

b. Inside the tunnel:  Use galvanized steel, stainless steel, or approved equivalent unless
otherwise indicated.

c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.

d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

B Conduit and Cable Supports:  Straps and clamps suitable for conduit or cable to be supported.

1. Conduit Straps:  One-hole or two-hole type; steel.

2. Conduit Clamps:  Bolted type unless otherwise indicated.

C Outlet Box Supports:  Hangers and brackets suitable for boxes to be supported.

D Metal Channel/Strut Framing Systems:

1. Description:  Factory-fabricated, continuous-slot, metal channel/strut and associated fittings,
accessories, and hardware required for field assembly of supports.
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2. Comply with MFMA-4.

3. Channel Material:

a. Indoor Dry Locations:  Use ​zinc-plated steel or galvanized steel​.

b. In tunnel:  Use galvanized steel.

E Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use anchor and fastener
types indicated for specified applications.

2. Concrete:  Use ​expansion anchors or screw anchors​.

3. Steel:  Use beam clamps, machine bolts, or welded threaded studs.

4. Sheet Metal:  Use sheet metal screws.

5. Plastic and lead anchors are not permitted.

6. Powder-actuated fasteners are not permitted.

7. Hammer-driven anchors and fasteners are not permitted.

PART 3  EXECUTION

3.1 EXAMINATION

A Verify that field measurements are as indicated.

B Verify that mounting surfaces are ready to receive support and attachment components.

C Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A Install products in accordance with manufacturer's instructions.

B Install hangers and supports in accordance with NECA 1.

C Provide independent support from building structure. Do not provide support from piping, ductwork,
or other systems.
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D Unless specifically indicated or approved by Engineer, do not provide support from suspended
ceiling support system or ceiling grid.

E Unless specifically indicated or approved by Engineer, 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. Use metal, fabricated supports or supports assembled from metal channel/strut to support
equipment as required.

2. Use metal channel (strut) secured to studs​ to support equipment surface-mounted on walls
when wall strength is not sufficient to resist pull-out.

3. Use metal channel/strut to support surface-mounted equipment in wet or damp locations to
provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 3-1/2 inch
high concrete pad.

5. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its
own weight for support.

6. Install surface-mounted cabinets and panelboards with minimum of four anchors.

H Secure fasteners in accordance with manufacturer's recommended torque settings.

I Remove temporary supports.

J Identify independent electrical component support wires above accessible ceilings, where
permitted, with color distinguishable from ceiling support wires in accordance with NFPA 70.
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SECTION 26 05 33.13
CONDUIT

PART 1  GENERAL

1.1 SECTION INCLUDES

A Galvanized steel rigid metal conduit (RMC).

B Galvanized steel intermediate metal conduit (IMC).

C Liquidtight flexible metal conduit (LFMC).

D Galvanized steel electrical metallic tubing (EMT).

E Accessories.

1.2 ADMINISTRATIVE REQUIREMENTS

A Coordination:

1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be
installed, including adjustments for conductor sizes increased for voltage drop.

2. Coordinate arrangement of conduits with structural members, ductwork, piping, equipment,
and other potential conflicts.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment.

4. Coordinate work to provide roof penetrations that preserve integrity of roofing system and
do not void roof warranty.

5. Notify Engineer of conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

B Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit between
termination points is complete.

1.3 DEFINITIONS

A Telecommunications Pathway:  Any item, raceway, box or enclosure in which telecommunications
cabling is placed.
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1.4 DELIVERY, STORAGE, AND HANDLING

A Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2  PRODUCTS

2.1 CONDUIT APPLICATIONS

A Do not use conduit and associated fittings for applications other than as permitted by NFPA 70,
manufacturer's instructions, and product listing.

B In tunnel:

1. Unless otherwise indicated, use ​rigid non-metallic conduit or intermediate metal conduit​

C In buildings on either end of the tunnel:

1. Concealed:  Use electrical metallic tubing.

2. Exposed:  Use electrical metallic tubing.

D Connection to Motors:  Use liquid-tight flexible metal conduit.

E Connection to Vibrating Equipment (including transformers):

2.2 CONDUIT - GENERAL REQUIREMENTS

A Comply with NFPA 70.

B Provide conduit, fittings, supports, and accessories required for complete raceway system.

C Provide products listed, classified, and labeled as suitable for purpose intended.

D Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  ​3/4-inch​ trade size.

E Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.
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2.3 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.

B Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 6.

2. Material:  Use ​steel​.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.

2.4 GALVANIZED STEEL 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. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 1242.

2. Material:  Use ​steel​.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.

2.5 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; rated for use with conductors rated 75 degrees C.

B Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

2. Material:  Use ​steel​.
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2.6 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A Description:  NFPA 70, Type EMT galvanized 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​ type.

a. Do not use indenter type connectors and couplings.

2.7 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 and
listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, Schedule
80 where subject to physical damage; rated for use with conductors rated 90 degrees C.

B Fittings:

1. Manufacturer:  Same as manufacturer of conduit to be connected.

2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with
UL 651; material to match conduit.

2.8 ACCESSORIES

A Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit and
fittings to be installed.

B Pull Strings: Use nylon or polyester tape with average breaking strength of not less than 200 lbf.

PART 3  EXECUTION

3.1 EXAMINATION

A Verify that field measurements are as indicated.

B Verify that mounting surfaces are ready to receive conduits.
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C Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A Install products in accordance with manufacturer's instructions.

B Install conduit in accordance with NECA 1.

C Galvanized Steel Rigid Metal Conduit (RMC):  Install in accordance with NECA 101.

D Intermediate Metal Conduit (IMC):  Install in accordance with NECA 101.

E Rigid Polyvinyl Chloride (PVC) Conduit:  Install in accordance with NECA 111.

F Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

2. When conduit destination is indicated without specific routing, determine exact routing
required.

3. Conceal conduits unless specifically indicated to be exposed.

4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.

b. Mechanical equipment rooms.

5. Unless otherwise approved, do not route exposed conduits:

a. Across floors.

b. Across building exterior surfaces.

6. Arrange conduit to maintain adequate headroom, clearances, and access.

7. Arrange conduit to provide no more than equivalent of four 90-degree bends between pull
points.

8. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at sealing
fittings where moisture may collect.

9. Maintain minimum clearance of 12 inches between conduits and hot surfaces.

10. Group parallel conduits in same area on common rack.
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G Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 using suitable supports and
methods approved by authorities having jurisdiction; see Section 26 05 29.

2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

3. Use of spring steel conduit clips for support of conduits is permitted only as follows:

a. Support of electrical metallic tubing (EMT)1-1/2 inch trade size concealed above
accessible ceilings and within hollow stud walls.

4. Use of wire for support of conduits is ​not permitted.​

H Connections and Terminations:

1. Use approved zinc-rich paint or 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. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock
nuts for dry locations and raintight hubs for wet locations.

5. Provide insulated bushings on box connectors 1-inch and larger, on conduits stubbed above
an accessible ceiling, and on conduits used for telecommunications pathways.

6. Secure joints and connections to provide mechanical strength and electrical continuity.

I Penetrations:

1. Make penetrations perpendicular to surfaces unless otherwise indicated.

2. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

3. 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.

4. Install firestopping to preserve fire resistance rating of partitions and other elements.
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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 change in length, calculated in accordance with NFPA 70 for rigid polyvinyl chloride
(PVC) conduit installed above ground, is expected to be 1/4 inch or greater between
securely mounted items such as boxes, cabinets, elbows, or other conduit terminations,
which includes the following conditions:

a. 100 foot intervals within spaces that have an ambient temperature range of 0-5 degrees
Fahrenheit or less.

b. 60 foot intervals within spaces that have an ambient temperature range of 5-10 degrees
Fahrenheit or less.

c. 40 foot intervals within spaces that have an ambient temperature range of 10-15 degrees
Fahrenheit or less.

3. Where conduits are subject to earth movement by settlement or frost.

K Conduit Sealing:

1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not
limited to:

a. Where conduits enter building from outside.

b. Where service conduits enter building from underground distribution system.

c. Where conduits enter building from underground.

d. Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial temperature differential,
use foam conduit sealant, junction box, or type C condulet at accessible point near
penetration to prevent condensation. This includes, but is not limited to:

a. Where conduits pass from outdoors into conditioned interior spaces.

b. Where conduits pass from unconditioned interior spaces into conditioned interior
spaces.

L Provide pull string in each empty conduit 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; see Section 26 05 26.
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N Identify conduits; see Section 26 05 53.

3.3 FIELD QUALITY CONTROL

A Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

B Correct deficiencies and replace damaged or defective conduits.

3.4 CLEANING

A Clean interior of conduits to remove moisture and foreign matter.

3.5 PROTECTION

A Immediately after installation of conduit, use suitable caps to provide protection from entry of
moisture and foreign material and do not remove until ready for installation of conductors.

END OF SECTION
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SECTION 26 05 33.16
BOXES

PART 1  GENERAL

1.1 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.

1.2 ADMINISTRATIVE REQUIREMENTS

A Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of connected
conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. installed
under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.

7. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted boxes where indicated.

8. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

1.3 QUALITY ASSURANCE

A Comply with requirements of NFPA 70.
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1.4 DELIVERY, STORAGE, AND HANDLING

A Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

B 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.

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.

C Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull
Boxes:

1. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise
indicated or required; furnish with compatible weatherproof gasketed covers.

2. Use raised covers suitable for the type of wall construction and device configuration where
required.

3. Do not use "through-wall" boxes designed for access from both sides of wall.

4. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 514A;
furnish with threaded hubs.

5. 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.

6. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes unless specifically indicated or permitted.

7. Minimum Box Size, Unless Otherwise Indicated:

a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by 1-
1/2 inch deep (100 by 38 mm) trade size.

8. Wall Plates:  Comply with Section 26 27 26.

D Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
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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. Indoor Clean, Dry Locations:  Type 1, painted steel.

b. Outdoor Locations:  Type 3R, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches:

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

b. Include cable supports if any dimension of the box is greater than 48 inches.

PART 3  EXECUTION

2.1 EXAMINATION

A Verify that field measurements are as indicated.

B Verify that mounting surfaces are ready to receive boxes.

C Verify that conditions are satisfactory for installation prior to starting work.

D Verify locations of floor boxes prior to rough-in.

2.2 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.

C Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions
and NFPA 70.

D Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.

E Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.

F Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are indicated
or permitted.

G Box Locations:
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1. Locate boxes to be accessible. Provide access panels as required where approved by the
Architect.

2. Unless dimensioned, box locations indicated are approximate.

3. Locate boxes as required for devices installed under other sections or by others.

4. Unless otherwise indicated, where multiple outlet boxes are installed at the same location
at different mounting heights, install along a common vertical center line.

5. Locate junction and pull boxes as indicated, as required to facilitate installation of conductors,
and to limit conduit length and/or number of bends between pulling points in accordance
with Section 26 05 33.13.

H Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using suitable
supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other than
boxes used for fixture support) supported by threaded conduit connections in accordance
with NFPA 70. Do not provide support from piping, ductwork, or other systems.

3. Use far-side support to secure flush-mounted boxes supported from single stud in hollow
stud walls. Repair or replace supports for boxes that permit excessive movement.

I Install boxes plumb and level.

J Install boxes as required to preserve insulation integrity.

K Install permanent barrier between ganged wiring devices when voltage between adjacent devices
exceeds 300 V.

L Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified.

M Close unused box openings.

N Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

O Provide grounding and bonding in accordance with Section 26 05 26.

P Identify boxes in accordance with Section 26 05 53.

Q Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26.
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R Orient each box located above an accessible ceiling so the box opening faces down or to one
side.

S Coordinate mounting heights and locations of outlets mounted above counters, benches, and
backsplashes.

T Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan.

U Support boxes independently of conduit, except cast box that is connected to two rigid metal
conduits both supported within 12 inches of box.

2.3 CLEANING

A Clean interior of boxes to remove dirt, debris, plaster and other foreign material.
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A Electrical identification requirements.

B Identification nameplates and labels.

C Identification for conductors.

D Warning signs and labels.

1.2 QUALITY ASSURANCE

A Comply with requirements of NFPA 70.

PART 2  PRODUCTS

2.1 IDENTIFICATION REQUIREMENTS

A Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19.

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.

B Identification for Raceways:

C Identification for Boxes:

1. Use handwritten text using indelible marker to identify circuits enclosed.

a. For exposed boxes in public areas, provide identification on inside face of cover.

D Identification for Devices:
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1. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26.

2.2 IDENTIFICATION NAMEPLATES AND LABELS

A Identification Nameplates:

1. Materials:

a. Indoor Clean, Dry Locations:  Use plastic nameplates.

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.

a. Color: White text on black background.

B Identification Labels:

1. Manufacturers:

a. Brady Corporation:  www.bradyid.com/#sle.

b. Brother International Corporation:  www.brother-usa.com/#sle.

c. Panduit Corp:  www.panduit.com/#sle.

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.

a. Use only for indoor locations.

3. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

4. Color:  Black text on clear background.  Provide black text on white background when
applying to a dark surface.

C Format for Equipment Identification:

1. Minimum Size:

a. Plastic Nameplates:  1 inch by 2.5 inches.

b. Identification Labels:  0.5 inch by 2.5 inches.

2. Minimum Size:  1 inch by 2.5 inches.
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3. Legend:

a. Equipment designation or other approved description.

4. Text: All capitalized unless otherwise indicated.

2.3 WARNING SIGNS AND LABELS

A Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

B 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

3.1 PREPARATION

A Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.2 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. Boxes:  Outside face of cover.

3. Devices:  Outside face of cover.

C Install identification products centered, level, and parallel with lines of item being identified.
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D Secure nameplates to exterior surfaces of enclosures using stainless steel screws or self-adhesive
backing and to interior surfaces using self-adhesive backing.

E Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

F Mark all handwritten text, where permitted, to be neat and legible.

3.3 FIELD QUALITY CONTROL

A Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs of
improper adhesion.

END OF SECTION
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SECTION 26 05 83
WIRING CONNECTIONS

PART 1  GENERAL

1.1 SECTION INCLUDES

A Electrical connections to equipment.

1.2 ADMINISTRATIVE REQUIREMENTS

A Coordination:

1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.

2. Determine connection locations and requirements.

B Sequencing:

1. Install rough-in of electrical connections before installation of equipment is required.

2. Make electrical connections before required start-up of equipment.

1.3 QUALITY ASSURANCE

A Comply with requirements of NFPA 70.

B Products:  Listed, classified, and labeled as suitable for the purpose intended.

PART 2  PRODUCTS

2.1 MATERIALS

PART 3  EXECUTION

3.1 EXAMINATION

A Verify that equipment is ready for electrical connection, wiring, and energization.
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3.2 ELECTRICAL CONNECTIONS

A Make electrical connections in accordance with equipment manufacturer's instructions.

B Connect heat producing equipment using wire and cable with insulation suitable for temperatures
encountered.

C Provide receptacle outlet to accommodate connection with attachment plug.

D Provide cord and cap where field-supplied attachment plug is required.

E Install disconnect switches, controllers, control stations, and control devices to complete
equipment wiring requirements.

F Install interconnecting conduit and wiring between devices and equipment to complete equipment
wiring requirements.

G Provide final power and control connections for equipment furnished under other Divisions of this
specification and for Owner-furnished equipment.  Where not specified in mechanical sections of
this specification, connect motor controls and associated mechanical equipment as required for
a complete and functional control system.

H Provide interlocks and wiring to and between controls for ​Owner​-furnished equipment, ​pumps​.

I Verify control wiring requirements with manufacturer certified shop drawings for each piece of
equipment or control system and install accordingly.  Install control wiring in conduit.

END OF SECTION
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SECTION 26 27 26
WIRING DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES

A Wall switches.

B Device plates and box covers.

1.2 RELATED REQUIREMENTS

1.3 ADMINISTRATIVE REQUIREMENTS

A Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of actual
equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door swings.

4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.

5. Notify Engineer of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

B Sequencing:

1. Do not install wiring devices until final surface finishes and painting are complete.

1.4 SUBMITTALS

A Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and
configurations.
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1.5 QUALITY ASSURANCE

A Comply with requirements of NFPA 70.

B Products:  Listed, classified, and labeled as suitable for the purpose intended.

1.6 DELIVERY, STORAGE, AND PROTECTION

A Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2  PRODUCTS

2.1 WIRING DEVICES - GENERAL REQUIREMENTS

A Provide wiring devices suitable for intended use with ratings adequate for load served.

2.2 MANUFACTURERS

A Cooper Wiring Devices​​:  www.cooperwiringdevices.com.

B Hubbell Incorporated​​:  www.hubbell-wiring.com.

C Leviton Manufacturing Company, Inc​​:  www.leviton.com.

D Pass & Seymour, a brand of Legrand North America, Inc​​:  www.legrand.us

E Source Limitations:  Where possible, provide products for each type of wiring device produced
by a single manufacturer and obtained from a single supplier.

2.3 WIRING DEVICE FINISHES

A Device Color:  ​Gray​ unless otherwise indicated or required by code; brown in dark brick, wood
paneled or dark-finished walls.

2.4 WALL SWITCHES

A Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches with
silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with
UL 20; types as indicated on the drawings.

1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for
back wiring with separate ground terminal screw.



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING
Clarinda, Iowa
DAS#:9444.00

RFB#:RFP944400-01

PROJECT 9444.00 WIRING DEVICES 26 27 26 - 3
10-10-2025

B Acceptable products are listed below for specific device types.

C Standard Switches:  20A, 120/277 V AC
Description Cooper Hubbell Leviton P & S
Single pole CSB120 CSB120 CS120-2 CSB20AC1
Double pole CSB220 CSB220 CS220-2 CSB20AC2
Three-way CSB320 CSB320 CS320-2 CSB20AC3
Four-way CSB420 CSB420 CS420-2 CSB20AC4
Description Cooper Hubbell Leviton P & S
Single Pole AH1221L HBL1221L 1221-2L PS20AC1L
Double Pole AH1222L HBL1222L 1222-2L PS20AC2L
Three-way AH1223L HBL1223L 1223-2L PS20AC3L
Four-way AH1224L HBL1224L 1224-2L PS20AC4L
Description Cooper Hubbell Leviton P & S
Single pole with
pilot light

AH1201PL HBL1221PL 1221-PLR PS20AC1RPL

Single pole
momentary
contact

1995 HBL1557 1257 1251

Single pole lighted
toggle

AH1221LT HB1221IL 1221-LH PS20AC1ISL

Combination
switch/receptacle

TR291 RR108 5335 671

Door switch - RDS50 1865 -

2.5 WALL PLATES AND COVERS

A Weatherproof Switch Covers for Wet or Damp Locations:  Gasketed, metallic, with externally
operable actuating means and corrosion-resistant screws; listed as suitable for use in wet
locations.

PART 3  EXECUTION

3.1 EXAMINATION

A Verify that field measurements are as indicated.

B Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C Verify that branch circuit wiring installation is completed, tested, and ready for connection to wiring
devices.

D Verify that conditions are satisfactory for installation prior to starting work.
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3.2 PREPARATION

A Provide extension rings to bring outlet boxes flush with finished surface.

B Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION

A Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for installation
of wiring devices provided under this section.

1. Provide minimum of 24 inches horizontal separation between flush mounted outlet boxes
installed on opposite sides of fire rated walls.

2. Where multiple devices are installed at the same location and at the same mounting height,
gang devices together under a common wall plate.

3. Locate receptacles for electric drinking fountains concealed behind drinking fountain
according to manufacturer's instructions.

B Install wiring devices in accordance with manufacturer's instructions.

C Install permanent barrier between ganged wiring devices when voltage between adjacent devices
exceeds 300 V.

D Where required, connect wiring devices using pigtails not less than 6 inches long. Do not connect
more than one conductor to wiring device terminals.

E Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment
grounding conductor and to outlet box with bonding jumper.

F Install wiring devices plumb and level with mounting yoke held rigidly in place.

G Install wall switches with OFF position down.

H Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas and above
accessible ceilings.

3.4 FIELD QUALITY CONTROL

A Inspect each wiring device for damage and defects.

B Operate each ​wall switch​ with circuit energized to verify proper operation.

C Correct wiring deficiencies and replace damaged or defective wiring devices.
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3.5 ADJUSTING

A Adjust devices and wall plates to be flush and level.

3.6 CLEANING

A Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION
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SECTION 26 51 00
INTERIOR LIGHTING

PART 1  GENERAL

1.1 SECTION INCLUDES

A Interior luminaires.

B Drivers

1.2 ADMINISTRATIVE REQUIREMENTS

A Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other sections
or by others. Coordinate the work with placement of supports, anchors, etc. required for
mounting. Coordinate compatibility of luminaires and associated trims with mounting
surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Notify Engineer of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.3 SUBMITTALS

A Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

2. Provide dimensioned drawing for each custom length luminaire.

B Product Data:  Provide manufacturer's standard catalog pages and data sheets including detailed
information on luminaire construction, dimensions, ratings, finishes, mounting requirements,
listings, service conditions, photometric performance, installed accessories, and ceiling
compatibility; include model number nomenclature clearly marked with all proposed features.

1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
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b. Include IES LM-79 test report upon request.

c. Include color temperature, CRI, luminaire input wattage and delivered lumen output.

d. Include color information based on IES TM-30 test upon request.

2. Drivers:  Include product data, dimming protocol, voltage and environmental rating.

C Operation and Maintenance Data:  Instructions for each product including information on
replacement parts.

D Project Record Documents:  Record actual connections and locations of luminaires and any
associated remote components.

1.4 QUALITY ASSURANCE

A Comply with requirements of NFPA 70.

B Products:  Listed and classified by testing firm acceptable to the authority having jurisdiction as
suitable for the purpose specified and indicated.

C Luminaires for the project shall be submitted through an electrical distributor within 250 miles of
the project site. Deviations from this requirement must be submitted for prior approval.

1.5 DELIVERY, STORAGE, AND PROTECTION

A Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.6 WARRANTY

A Provide minimum five year manufacturer warranty for all LED luminaires, including drivers.

PART 2  PRODUCTS

2.1 LUMINAIRE TYPES

A Furnish products as indicated in schedule included on the drawings.
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B Substitutions (for cost reduction after bid) and Prior Approval Requests (prior to bid):  Luminaires
not specified or listed as an alternate in the Luminaire Schedule will be considered as a prior
approval or substitution request.  Provide and identify the following information with the
manufacturer's cut sheet:

1. Estimated useful life, calculated based on IES LM-80 test data.

2. Delivered lumen output, calculated based on IES LM-79.

3. Color temperature, CRI, luminaire input wattage and warranty.

4. Color information, based on IES TM-30 test report.

5. Upon request, IES LM-79 report, LM-80 report, and TM-30 report.

6. Upon request, photometric calculation comparison to the basis of design luminaire for the
applicable project space/area.

7. Upon request, a working sample with 120 Volt cord and plug.

8. Deviations from the specified luminaire.

2.2 LUMINAIRES

A Provide products that comply with requirements of NFPA 70 and NFPA 101.

B Provide products that are listed and labeled as complying with UL 1598, where applicable.

C Unless otherwise indicated, for each type of  lamp/luminaire, provide products which are consistent
in perceived color temperature.  Replace  lamps/luminaires that are determined by the Engineer
to be inconsistent in perceived color temperature.

D Provide products listed, classified, and labeled as suitable for the purpose intended.

E Unless otherwise indicated, provide luminaires including lamp(s) and all sockets, ballasts/drivers,
reflectors, lenses, housings, wiring and other appurtenances required for a complete and
operational system.

F Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operational
system.

G Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

H For continuous wall-to-wall luminaires, field verify exact wall-to-wall dimensions prior to ordering.
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I Sheet Metal Components:  Steel, unless otherwise indicated, without sharp corners or edges.

J Doors and Frames:  Free of light leaks.

K LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.

2. Tested in accordance with IES LM-79 and IES LM-80.

3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,
calculated based on IES LM-80 test data.

2.3 DRIVERS

A Drivers - General Requirements:

1. Provide drivers containing no polychlorinated biphenyls (PCBs).

2. Minimum Efficiency/Efficacy:  Provide drivers complying with all current applicable federal
and state driver efficiency/efficacy standards.

3. Drivers:  Inrush currents not exceeding peak currents specified in NEMA 410.

B Dimmable LED Drivers:

1. Dimming Range:  Continuous dimming from 100 percent to ten percent relative light output
unless dimming capability to lower level is indicated, without flicker.

2. Control Compatibility:  Fully compatible with the dimming controls to be installed.

2.4 ACCESSORIES

A Provide accessories and fittings as recommended by the manufacturer to properly and completely
install and wire luminaires.

B Provide accessory plaster framesas required, designed and finished to preclude the possibility of
rust stains on surrounding surfaces.

C Fixture Whips:  Flexible whips including phase, neutral and grounding conductors, #18 AWG
minimum; minimum length, 4 feet; maximum length, 6 feet, unless otherwise indicated.
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PART 3  EXECUTION

3.1 EXAMINATION

A Verify that field measurements are as indicated.

B Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

C Verify that suitable support frames are installed where required.

D Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

E Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION

A Provide extension rings to bring outlet boxes flush with finished surface.

B Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION

A Verify ceiling and wall details from general construction documents prior to ordering luminaires.
 Provide proper mounting accessories for the intended installation.  Install fixture trim tight to
surrounding surfaces.  Secure to prevent movement.

B Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for installation
of luminaires provided under this section.

C Perform work in accordance with NECA 1 (general workmanship).

D Install products in accordance with manufacturer's instructions.

E Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting) and NECA 502 (industrial lighting).

F Provide required support and attachment in accordance with Section 26 05 29.

G Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

H Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to center
of luminaire.
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I Surface Mounted Luminaires:

1. Mount tight to surrounding surfaces.

2. Locate outlet boxes in finished areas so they are concealed by luminaires.

J Install accessories furnished with each luminaire.

K Make wiring connections to branch circuit using building wire with insulation suitable for
temperature conditions within fixture.

L Bond products and metal accessories to branch circuit equipment grounding conductor.

M Dimmable Luminaires:  Provide required control wiring, as recommended by the manufacturer,
between each luminaire and its associated control device.

3.4 FIELD QUALITY CONTROL

A Inspect each product for damage and defects.

B Operate each luminaire after installation and connection to verify proper operation.

C Correct wiring deficiencies and repair or replace damaged or defective products. Repair or replace
excessively noisy ballasts as determined by Engineer.

3.5 ADJUSTING

A Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed
by Engineer. Secure locking fittings in place.

3.6 CLEANING

A Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), and
manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and restore
finishes to match original factory finish.

3.7 CLOSEOUT ACTIVITIES

A Just prior to Substantial Completion, review proper operation of luminaires and correct deficiencies
or make adjustments as required.  Replace failed components as required.
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3.8 PROTECTION

A Protect installed luminaires from subsequent construction operations.
END OF SECTION
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EARTHWORK, SUBGRADE, AND SUBBASE 
 

PART 1 - GENERAL 
 

1.01 SECTION INCLUDES 

A. Clearing and Grubbing 
 

B. Earthwork, Excavation, and Embankment Construction 
 

C. Subgrade Preparation 

D. Subbase Construction 
 

E. Topsoil 
 

1.02 DESCRIPTION OF WORK 

Excavate and construct embankments, subgrades, and subbases. 
 

1.03 SUBMITTALS 
 

Comply with Division 1 - General Provisions and Covenants, as well as the following: 

Submit results of Standard Proctor and in-place density tests on compactions when required. 
 

1.04 SUBSTITUTIONS 
 

Comply with Division 1 - General Provisions and Covenants. 

1.05 DELIVERY, STORAGE, AND HANDLING 
 

Comply with Division 1 - General Provisions and Covenants. 
 

1.06 SCHEDULING AND CONFLICTS 

Comply with Division 1 - General Provisions and Covenants. 
 

1.07 SPECIAL REQUIREMENTS 

If impractical, or if scheduling does not allow the removal of utilities before excavation, work 
around the utilities. 

 
1.08 MEASUREMENT AND PAYMENT 

 
A. Clearing and Grubbing by Units: The quantity of clearing and grubbing will be the quantity, 

in units, shown in the contract documents. 
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1.08 MEASUREMENT AND PAYMENT (continued) 
 

1. Measurement: 
a. Trees 6 inches in diameter or greater will be counted and the circumference will be 

measured at a height of 18 inches above the ground. The diameter will be calculated 
by measuring the circumference to the nearest inch and dividing by 3.14. See Table 
2010.01 for identification of units per tree for clearing, grubbing, and clearing and 
grubbing 

b. Stumps 6 inches in diameter or greater will be counted and the diameter, in inches, 
calculated by determining the average diameter at cutoff. See Table 2010.01 for 
identification of units per stump for grubbing. 

c. Logs and down timber 6 inches in diameter or greater will be measured at a point 18 
inches from the end of the log with greatest diameter or 18 inches from the base of 
the tree for down timber for clearing. 

d. Hedge rows will be measured in linear feet and converted to units using a rate of 30 
units per 100 linear feet of hedge row. 

e. Brush will be measured in square feet and converted to units by using a rate of 0.8 
units per 100 square feet of brush. 

f. Growing corn will be measured in square feet and converted to units by using a rate 
of 0.2 units per 100 square feet of growing corn. 

g. Vegetation removal will not be measured for payment. 
h. Field fence removal, included in clearing and grubbing, will be measured in stations 

and converted to units at a rate of 6.0 units per station of fence. 

For each tree or stump counted as identified in Items a, b, and c, units will be determined 
as identified in the following table: 

Table 2010.01: Tabulation of Units for Removal of Trees and Stumps 
 

Size Diameter 
Unit 

Clearing Grubbing Clearing and Grubbing 

Over 6 in. to 9 in. incl. 1.1 2.8 3.9 

Over 9 in. to 12 in. incl. 1.9 4.8 6.7 

Over 12 in. to 15 in. incl. 2.8 6.6 9.4 

Over 15 in. to 18 in. incl. 4.7 8.8 13.5 

Over 18 in. to 24 in. incl. 8.4 13.6 22.0 

Over 24 in. to 30 in. incl. 11.4 17.6 29.0 

Over 30 in. to 36 in. incl. 22.0 28.0 50.0 

Over 36 in. to 42 in. incl. 30.0 50.0 80.0 

Over 42 in. to 48 in. incl. 40.0 80.0 120.0 

Over 48 in. to 60 in. incl. 60.0 100.0 160.0 

Over 60 in. to 72 in. incl. 80.0 120.0 200.0 

Over 72 in. 120.0 160.0 280.0 

2. Payment: Payment will be at the unit price per unit. 

3. Includes: Unit price includes, but is not limited to, placement of backfill in area where 
roots have been removed, and removal and disposal of all materials. 

B. Clearing and Grubbing by Area: 

1. Measurement: Measurement will be the plan quantities for the total area of clearing and 
grubbing. If the limits for this item are not shown in the contract documents, they will be 
calculated from a need line or right-of-way line as indicated in the project plans. 

2. Payment: Payment will be at the unit price per acre. 
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1.08 MEASUREMENT AND PAYMENT (continued) 

3. Includes: Unit price includes, but is not limited to, removal and disposal of all materials 
and placement of backfill in area where roots have been removed. 

C. Clearing and Grubbing by Lump Sum: 

1. Measurement: Lump sum item; no measurement will be made. 

2. Payment: Payment will be the contract lump sum price. 

3. Includes: Lump sum price includes, but is not limited to, removing and disposing 
all materials and furnishing and placing backfill material in area where roots have 
been removed. 

D. Topsoil: 
 

1. On-site Topsoil: 
a. Measurement: Measurement will be in cubic yards and will be computed on the 

basis of a uniform 8 inch finished thickness, or as specified. 
b. Payment: 

1) Payment will be at the unit price per cubic yard. 
2) Topsoil salvaged from excavated areas and paid as topsoil will not be included in 

excavation quantities for which payment is made. 
3) Overhaul will not be paid. 

c. Includes: Unit price includes but is not limited to, stripping and stockpiling topsoil; 
preparing the topsoil placement area by tillage or ripping; re-spreading the topsoil; 
additional tillage to address compaction during placement; and removal of clods, roots, 
stones, and other undesirable materials. 

2. Compost-amended Topsoil: 
a. Measurement: Measurement will be the same as for on-site topsoil. 
b. Payment: Payment will be the unit price per cubic yard. Overhaul will not be paid. 
c. Includes: Unit price includes but is not limited to, preparing the placement area by 

tillage or ripping and furnishing, transporting, placing, and incorporating compost. 

3. Off-site Topsoil: 
a. Measurement: Measurement will be in cubic yards and will be computed on the 

basis of a uniform 8 inch thickness, or as specified. 
b. Payment: Payment will be at the unit price per cubic yard. Overhaul will not be paid. 
c. Includes: Unit price includes, but is not limited to, preparing the placement area by 

tillage or ripping; furnishing, transporting, and spreading the off-site topsoil; 
completing tillage to address compaction during placement; and removal of clods, 
roots, stones, and other undesirable materials. 

 
E. Class 10, Class 12, or Class 13 Excavation: 

1. Measurement: 
a. Measurement for Class 10, Class 12, and Class 13 material excavated from the 

project site and borrow areas will be the plan quantity in cubic yards, without final 
field measurement. Adjustments may be made to the plan quantities if agreed to by 
both the Engineer and the Contractor. 
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1.08 MEASUREMENT AND PAYMENT (continued) 
 

b. If either the Contractor or the Engineer desires actual measurements rather than 
using contract document quantities, that party must provide written notice to the other 
party prior to starting work. 
a. If actual measurements are used, use cross-section surveys by the Engineer 

before and after work for the basis of computing the cubic yards of excavation. 
The extra survey cost will be paid by the party requesting the survey. 

2) When the Engineer determines it is impractical to make cross-section surveys, 
use the truck count method, with a shrinkage factor, resulting in volume per truck 
type and size determined by the Engineer. Unless otherwise specified, use a 
shrinkage factor of 1.35 for Class 10 and Class 13 excavation. No shrinkage 
factor will be used for Class 12. 
 

2. Payment: 
a. Payment will be at the unit price per cubic yard. 
b. Payment will not be made for excavation work done prior to the staking and, if 

necessary, cross-sectioning. 

 
3. Includes, but is not limited to: 

a. Site preparation for, and the construction of, embankment, fills, shoulder backfill, and 
backfill behind curbs. 

b. Overhaul. 
c. Finishing the soil surface, including roadways, shoulders, behind curbs, side ditches, 

slopes, and borrow pits. 
d. Repair or replacement of any fences that have been unnecessarily damaged or 

removed. 

 
4. Does not include: Stripping, salvaging, and spreading 8 inches of topsoil, unless 

otherwise specified in the contract documents. 

F. Below Grade Excavation (Core Out): If unsuitable or unstable soil is encountered 
below the 12 inches of subgrade, measurement and payment for removal and 
replacement of such materials is as follows: 

 
1. Measurement: Will be measured and paid as extra work, unless otherwise specified in 

the contract documents. 
 
2. Payment: To be considered for payment, the Engineer must order the removal and 

replacement of the material. Payment will be considered only in previously undisturbed 
areas and not in existing embankments or following proof rolling operations. 

 
3. Includes: Payment includes, but is not limited to, equipment, tools, labor, disposal of 

unsuitable materials, dewatering, drying, furnishing, and placement of foundation 
materials as required by the Engineer, compaction and finishing of the excavated area, 
and all incidental work as may be required. 

G. Subgrade Preparation: 
 

1. Measurement: The area of the proposed pavement under which the subgrade 
preparation is performed, plus 2 feet on each side, will be measured in square yards. 

2. Payment: Payment will be at the unit price per square yard. 
 

3. Includes: Work includes, but is not limited to, excavating, manipulating, replacing, 
compacting, and trimming to the proper grade. 
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1.08    MEASUREMENT AND PAYMENT (continued) 

H. Granular Stabilization: 
 

1. Measurement: Measurement will be in tons for the quantity of granular stabilization 
material required to replace unstable subgrade material removed. Measurement will 
be based on the scale tickets for the material delivered and incorporated into the 
project. 

2. Payment: Payment will be at the unit price per ton for the quantity of granular 
stabilization material furnished and placed. Payment is in addition to subgrade 
preparation and use of other foundation options. 

 
3. Includes: Unit price includes, but is not limited to, removal and disposal of unstable 

material and furnishing, hauling, placing, and compacting granular stabilization material. 
 

I. Subgrade Treatment: 
 

1. Measurement: The area of the proposed pavement under which each type of subgrade 
treatment is provided, plus 2 feet on each side, will be measured in square yards. 

2. Payment: 
a. Payment will be at the unit price per square yard for each type of subgrade treatment 

used. 
b. Payment is in addition to subgrade preparation. 

3. Includes: Work includes, but is not limited to, furnishing, placing, and incorporating the 
subgrade treatment material [cement, asphalt, fly ash, lime, geogrid (type), or 
geotextiles]. 

J. Subbase: 

1. Measurement: The area of the proposed pavement under which each type and 
thickness of subbase is provided, plus 2 feet on each side, will be measured in square 
yards. 

 
2. Payment: Payment will be at the unit price per square yard for each type and thickness 

of subbase. 

3. Includes: Work includes, but is not limited to, furnishing, placing, compacting, and 
trimming to the proper grade. 

K. Removals: 

1. Structures: 
a. Measurement: Each structure to be removed will be counted. 
b. Payment: Payment will be at the unit price for each specified structure removed. 
c. Includes: Unit price includes, but is not limited to, removal and disposal of 

structures. 

2. Culverts: 
a. Known Box Culverts: 

a. Measurement: Each type and size of box culvert removed will be measured in 
linear feet from end to end along the centerline of the flowline. 
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1.08 MEASUREMENT AND PAYMENT (continued) 
 

b. Payment: Payment will be at the unit price per linear foot for each type and size of 
box culvert removed. 

c. Includes: Unit price includes, but is not limited to, removal and disposal of box 
culverts. 

b. Unknown Box Culverts: Removal of unknown box culverts will be measured and 
paid as extra work. 

c. Known Pipe Culverts: 
a. Measurement: Each type and size of pipe culvert removed will be measured in 

linear feet from end to end at the flowline. 
b. Payment: Payment will be at the unit price per linear foot for each type and size 

of pipe culvert removed. 
c. Includes: Unit price includes, but is not limited to, removal and disposal of pipe 

culverts. 
d. Unknown Pipe Culverts: Removal of unknown pipe culverts will be measured and 

paid as extra work. 
 

3. Pipes and Conduits: 
a. Known Pipes and Conduits: 

1) Measurement: Each type and size of pipe and conduit removed will be 
measured in linear feet from end to end. 

2) Payment: Payment will be at the unit price per linear foot for each type 
and size of pipe and conduit removed. 

3) Includes: Unit price includes, but is not limited to, removal, disposal, and 
plugging, if specified, of pipes and conduits. 

4) Abandoned Private Utilities: Removal of all private utility lines is the 
responsibility of the respective utility agency, and will not be measured or 
paid. 

b. Unknown Pipes and Conduits: Removal of unknown pipes and conduits will be 
measured and paid as extra work. 

 
4. Pavement: Comply with Section 7040. 

L. Filling and Plugging of Pipe Culverts, Pipes, and Conduits: 
 

1. Known Pipe Culverts, Pipes, and Conduits: 
a. Measurement: Each type and size of pipe culvert, pipe, and conduit filled and 

plugged will be measured in linear feet from end to end. 
b. Payment: Payment will be at the unit price per linear foot for each type and size of 

pipe culvert, pipe, and conduit filled and plugged. 
c. Includes: Unit price includes, but is not limited to, furnishing and installing the plug 

and the flowable mortar as designated by the Engineer. 
d. Abandoned Private Utilities: Filling and plugging of all private utility lines is the 

responsibility of the respective utility agency, and will not be measured or paid. 

2. Unknown pipe culverts, pipes, and conduits: Filling and plugging of unknown pipe 
culverts, pipes, and conduits will be measured and paid as extra work. 

 
M. Compaction Testing: 

 
1. The Contractor will not be responsible for compaction testing or payment unless 

otherwise specified in the contract documents. 
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1.08  MEASUREMENT AND PAYMENT (continued) 

2. If the contract documents specify that the Contractor is responsible for compaction 
testing, performed by an independent testing laboratory hired by the Contractor, 
measurement and payment will be as follows: 
a. Measurement: Lump sum item; no measurement will be made. 
b. Payment: Payment will be the contract lump sum price. 

 
3. The Contractor will be responsible for payments associated with all retesting resulting 

from failure of initial tests. 
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PART 2 - PRODUCTS 

 
2.01 TOPSOIL 

 
Use suitable topsoil of uniform quality, free from hard clods, roots, sod, stiff clay, hard pan, stones 
larger than 1 inch (1/2 inch for turfgrass seeding), lime cement, ash, slag, concrete, tar residue, 
tarred paper, boards, chips, sticks, or any undesirable material. 

Use on-site topsoil, unless compost-amended or off-site topsoil is specified. 
 

A. On-site Topsoil: On-site topsoil material is material excavated from the top 12 inches of the 
site. Use of on-site topsoil material is subject to the Engineer’s approval. 

B. Compost-amended On-site Topsoil: Amend low-quality on-site topsoil, not meeting the 
requirements specified for off-site topsoil, with a minimum of 1 inch of compost for every 3 
inches of topsoil. Use compost meeting the requirements of mulch for pneumatic seeding in 
Section 9010, 2.07. 

 
C. Off-site Topsoil: Contains at least 3% organic matter, according to ASTM D 2974, has a 

high degree of fertility, is free of herbicides that prohibit plant growth, has a pH level between 
6.0 and 8.0, and meets the following mechanical analysis requirements: 

 
Sieve Percent Passing 

1” 100 

1/2” 95* to 97* 

1/4” 40 to 60 

No. 100 40 to 60 

No. 200 10 to 30 

* 100% for turfgrass 

 
The Engineer will approve the source of off-site topsoil. Surface soils from ditch bottoms, 
drained ponds, and eroded areas, or soils that are supporting growth of noxious weeds or 
other undesirable vegetation, will not be accepted. The Engineer will determine if testing is 
necessary. The Contractor will be responsible for payment of the testing if the off-site topsoil 
does not meet the above requirements. If the testing verifies the off-site topsoil does meet 
the above requirements, payment for the testing will be the responsibility of the Jurisdiction. 

2.02 EXCAVATION MATERIALS 
 

All project site and borrow excavation will be classified as Class 10, Class 12, or Class 13 as 
defined below, and as indicated in the contract documents. 

 
A. Class 10 Excavation: 

1. Class 10 excavation includes all normal soil such as loam, silt, gumbo, peat, clay, soft 
shale, sand, and gravel. It includes fragmentary rock handled in the manner normal to 
this class of excavation. 

 
2. Includes any combination of the above described materials and any other material not 

classified as Class 12 or Class 13. 
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2.02 EXCAVATION MATERIALS (Continued) 
 

B. Class 12 Excavation: 
 

1. Material deposits so firmly cemented together that they cannot be removed without 
continuous use of pneumatic tools or blasting. 

2. Class 12 excavation includes the actual measured volume of granite, trap, quartzite, 
chert, limestone, sandstone, hard shale, or slate in natural ledges or displaced masses. 

 
3. Also includes the estimated or measured volume of rock fragments or boulders that occur 

on the surface or in subsurface deposits mixed with soil, sand, or gravel when their size, 
number, or location prevents them from being handled in a manner normal to Class 10 
excavation. 

 
C. Class 13 Excavation: 

1. Class 13 excavation includes all materials listed under the definitions of Classes 10 and 
12, and any other material encountered, regardless of its nature. 

 
2. This classification covers work commonly referred to as "unclassified excavation." 

 
3. The contract documents will specify the limits for Class 13 excavation. Excavation within 

these limits will not be classified as Class 10 or Class 12 excavation. 

D. Unsuitable or Unstable Materials: 
 

1. Material encountered during excavation above or below grade that does not meet the 
suitable soil requirements in Section 2010, 2.03. 

2. Rubbish and debris, including trees, stumps, waste construction materials, scrap metals, 
and other materials that cannot be buried or used for backfill or topsoil. 

 
3. Moisture content does not determine suitability of materials. 

E. Borrow: Unless otherwise provided in the contract documents, when the quantity of fill 
material required is not available within the limits of the project cross-sections or specific 
borrow areas as indicated, the Contractor should make up the deficiency from borrow areas 
provided by the Engineer, or furnish equivalent material from other borrow areas. 

 
2.03 SUITABLE EMBANKMENT MATERIALS 

 
Meet the following requirements for all soils provided for the construction of embankments: 

 
A. Density of 95 pcf or greater according to ASTM D 698 or AASHTO T 99 (Standard Proctor 

Density). 

B. AASHTO M 145 group index of less than 30. 
 

C. Liquid limit (LL) less than 50. 
 

D. Soils not meeting these requirements are considered unsuitable soils, regardless of 
classification. 

E. For soils to be placed below water, use clean granular material. 
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2.04 FOUNDATION MATERIALS 
 

A. Select Subgrade Materials: 
 

1. All soils required for select subgrade materials must be approved by the Engineer. 
Approval of materials and their use will be based on AASHTO M 145. 
a. Cohesive soils must meet all of the following requirements: 

1) 45% or less silt size fraction. 
2) Density of 110 pcf or greater according to ASTM D 698 or AASHTO T 99 

(Standard Proctor Density). 
3) Plasticity index greater than 10. 
4) A-6 or A-7-6 soils of glacial origin. 

b. Granular soils must meet all of the following requirements: 

1) Density of 110 pcf or greater according to ASTM D 698 or AASHTO T 99 
(Standard Proctor Density). 

2) 15% or less silt and clay. 
3) Plasticity index of 3 or less. 
4) A-1, A-2, or A-3 (0). 

 
2. Crushed stone, crushed PCC, crushed composite pavement, or RAP; mixtures of gravel, 

sand, and soil; or uniformly-blended combinations of the above; as approved by the 
Engineer. 

3. The Engineer may authorize a change in select subgrade materials subject to materials 
available locally at time of construction. 

 
B. Granular Stabilization Materials: 

 
1. Clean, crushed stone or crushed concrete, with the following gradation: 

 

Sieve Percent Passing 

2 1/2” 100 

2” 90 to 100 

1 1/2” 35 to 70 

1” 0 to 20 

1/2” 0 to 5 

 
2. The Engineer may authorize a change in gradation, subject to materials available locally 

at time of construction. 

C. Subgrade Treatment: 
 

1. Cement: Comply with Section 7010, 2.01, A. 
 

2. Asphalt: Comply with AASHTO M 140. 

3. Fly ash: Provide Class C meeting the requirements of ASTM C 618 with a minimum of 
22% CaO; the Loss of Ignition requirements in Table 1 will not apply. Approval of source 
required. 

 
4. Lime: Hydrated lime should meet requirements of ASTM C 207, Type N or AASHTO M 

216, and others. 
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2.04   FOUNDATION MATERIALS (continued)  
 

5. Geogrid: 
a. Rectangular or Square: Use an integrally-formed grid structure manufactured of a 

stress-resistant polypropylene material. Use Type 1 geogrid, unless Type 2 is 
specified. Meet the following minimum physical properties: 

Table 2010.02: Geogrid (Rectangular or Square) 
 

Property Test Method Units Type 11 Type 2 

Aperture stability modulus at 20 kg-cm Kinney2 - 01 kg-cm/deg 3.2 6.5 

Minimum true initial modulus in use     

Machine direction (MD) 
ASTM D 6637 lb/ft 

15,080 32,890 

Cross machine direction (CMD) 20,560 44,725 

Tensile strength, 2% strain     

MD 
ASTM D 6637 lb/ft 

270 410 

CMD 380 590 

Junction efficiency GRI-GG2-87 % 93 93 

Flexural rigidity ASTM D 1388 mg-cm 250,000 750,000 

Aperture size     

Minimum 
N/A in. 

0.5 0.5 

Maximum 2.0 2.0 

1 Geogrids meeting the requirements of Iowa DOT Article 4196.01, B and Materials I.M. 496.01 will be acceptable. 
2 Dr. Thomas C. Kinney, P.E. and US Army Corps of Engineers. 

 

b. Multiaxial: Use punched and drawn polypropylene that is oriented in three 
substantially equilateral directions. Meet the following minimum physical properties: 

Table 2010.03: Geogrid (Multiaxial)1 
 

Property Test Method Units Type 3 Type 4 

Resistance to loss of load capacity 

Chemical resistance 
EPA 9090 
Immersion 

% 100 100 

Ultra-violet light and weathering 
(500 hrs) 

ASTM D 4355 % 80 80 

Junction efficiency 
GRI-GG2-87 
GRI-GG1-87 

% of ultimate 
tensile strength 

93 93 

Radial stiffness (min.) ASTM D 6637 
lb/ft @ 0.5% 

strain 
15,000 20,000 

Rib pitch 

Continuous parallel rib pitch2 N/A in. 3.2 3.2 

Mid-rib depth2 N/A in. 0.04-0.06 0.05-0.08 

Mid-rib width2 N/A in. 0.035-0.045 0.047-0.055 

Node thickness N/A in. 0.11 0.13 

Rib aspect ratio3 N/A in. > 1.0 > 1.0 

1 Values shown are minimum average roll values according to ASTM D 4759, unless indicated otherwise. 
2 Nominal dimensions. 
3 Ratio of the mid-rib depth to the mid-rib width. 

 

6. Geotextiles: Use a woven or non-woven permeable fabric, manufactured of polymer 
fibers, meeting the requirements of Iowa DOT Article 4196.01, B, 5. 
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2.04   FOUNDATION MATERIALS (continued)  
 

D. Subbase: 
 

1. Special Backfill: 
a. Comply with Iowa DOT Specifications Section 4132. The quality requirements of 

Iowa DOT Materials I.M. 210 for recycled pavements are waived. 
b. The Engineer may authorize a change in gradation subject to materials available 

locally at time of construction. 
 

2. Granular Subbase: 
a. Comply with Iowa DOT Specifications Section 4121. 
b. The Engineer may authorize a change in gradation subject to materials available 

locally at time of construction. 
 

3. Modified Subbase: 
a. Comply with Iowa DOT Specifications Section 4123. 
b. The Engineer may authorize a change in gradation, subject to materials available 

locally at time of construction. 
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PART 3 - EXECUTION 

 
3.01 CLEARING AND GRUBBING 

 
A. Notification: Notify the Engineer prior to start of clearing and grubbing activities. 

B. Tree Cutting: 
 

1. October 1 through March 31: No restrictions on tree cutting. 
 

2. April 1 through September 30: Cut trees only after authorized by the Engineer and 
upon receiving a copy of the Determination of Effect indicating no affect to threatened or 
endangered species is expected within the work area. 

C. Removal: Remove the following items: 
 

1. Trees and stumps, including roots, to a depth of at least 12 inches. Place backfill to fill 
the hole. 

2. Logs and downed timber. 
 

3. Hedge rows, brush, field fence, and agricultural products. 

4. Vegetation and rubbish. 
 

5. Other objectionable materials. 
 

D. Disposal: Dispose of material from clearing and grubbing according to Iowa Administrative 
Code 567-23.2 and must meet local ordinances. If burning is not allowed, proceed as 
follows: 

1. Process by chipping logs, downed timber, or brush for mulching material; or salvage logs 
and downed timber for firewood. 

 
2. Other vegetation, including corn stubble, may be disked into the existing soil if approved 

by the Engineer. 

3. Haul vegetative materials from clearing and grubbing that are not handled on the project 
to a yard waste disposal site. 

4. Remove field fence and other non-vegetative materials from the project. 
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3.02 TOPSOIL 
 

Prior to placement of all types of topsoil, finish excavation and embankment work according to the 
specified grades and cross-sections considering topsoil requirements; grade and slope all 
surfaces to drain away from buildings and prevent ponding. Conform to the grading plan within ± 
2 inches. Till or rip constructed surface to a minimum depth of 4 inches to reduce compaction 
prior to topsoil placement. 

 
A. On-Site Topsoil: 

1. Stripping and Salvaging: 
a. Mow all weeds, grass, and growing crops or other herbaceous vegetation close to the 

ground and remove from the site. Shred sod by shallow plowing or blading and 
thorough disking. Thoroughly shred to allow the soil to be easily spread in a thin 
layer over areas to be covered. If allowed by the Engineer, herbicides may be 
applied, and vegetation may be incorporated into the topsoil. 

 
b. Remove an adequate amount of topsoil from the upper 12 inches of existing on-site 

topsoil to allow finish grading with a finished grade of 8 inches of salvaged topsoil. 
The topsoil may be moved directly to an area where it is to be used, or may be 
stockpiled for future use. 

 
2. Spreading and Finish Grading: 

a. Place topsoil at least 8 inches deep; smooth and finished grade according to the 
contract documents. 

b. After finish grading the topsoil, till surface to a minimum depth of 4 inches. Remove 
clods, lumps, roots, litter, other undesirable material, or stones larger than 1 inch (1/2 
inch for turfgrass). 

B. Compost Amended Topsoil: Furnish and spread compost a uniform thickness blended 
according to Section 2010, 2.01. Incorporate compost into underlying soil. Grade the 
compost amended soil. Till area a minimum depth of 4 inches to loosen surface from 
compaction during placement. Remove clods and stones and other undesirable materials. 

 
C. Off-site Topsoil: Transport and spread 8 inches of approved off-site topsoil, unless 

otherwise specified. Grade and till the area a minimum depth of 4 inches to loosen surface 
from compaction during placement. Remove clods, lumps, roots, litter, other undesirable 
material, or stones larger than 1 inch (1/2 inch for turfgrass). 

3.03 EXCAVATION 

A. Notification: Notify the Engineer prior to start of excavation activities. 

B. Pavement Removal: 

1. Cut surface pavement to full depth as required, and at designated removal lines. 

2. Remove all pavement materials. 
a. If specified in the contract documents or allowed by the Engineer, process for re-use. 

b. Dispose of excess material as follows: 
1) Use as unsuitable soil according to this section. 
2) If specified in the contract documents, deliver and stockpile at a site designated 

by the Engineer. 
3) Otherwise, properly dispose of off-site. 
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3.03    EXCAVATION (continued) 

3. Remove pavement material broken or damaged by the Contractor beyond designated 
removal lines to new line designated by the Engineer, and replaced at the Contractors 
expense. 

4. Protect subgrade beneath existing pavement removal areas. 

C. Excavation: Perform Class 10, 12, or 13 grading, as specified in the contract documents, to 
the prescribed grade. 

D. Shaping of Borrows: 

1. Ensure that borrow areas provided by the Contractor are regular in cross-section to allow 
accurate measurement. 

2. Ensure that care is taken to blend to natural land forms and avoid unnecessary damage 
to the land. 

3. Do not divert natural drainage of surface water onto adjoining owners, and be diligent in 
draining the surface water in its natural course or channel. 

4. Complete excavation in a way consistent with the existing natural drainage conditions. 

E. Drainage: 

1. Provide temporary drainage facilities to prevent damage to public or private interests 
when necessary to interrupt natural drainage or flow of artificial drains. 

2. Restore original drainage as soon as work allows. 

3. The Contractor is responsible for damage resulting from their neglect to provide erosion 
control or artificial drainage. 

F. Unsuitable or Unstable Materials: 

1. Remove unsuitable or unstable materials to a depth specified in the contract documents, 
or as directed by the Engineer. 

2. The Engineer will determine the need for and type of backfill material, including select soil 
or granular subbase. 

3. Remove all soft areas. Replace with approved materials. 

4. If subbase materials are used, provide weight tickets at the time of delivery. 

5. Dispose of unsuitable or unstable materials according to the requirements in this section. 

G. Removal of Boulders: Remove all boulders with a minimum diameter of 6 inches. 

H. Rock Excavation: 

1. When excavation to the subgrade elevation results in a surface consisting of loose or 
solid rock: 
a. Excavate 1 foot below the finished subgrade elevation. 

b. Not used. 
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3.03    EXCAVATION (continued) 
 

c. Construct subgrade with suitable material. 
d. Conduct operations so the Engineer is given the opportunity to measure cross- 

section before placement of subgrade material. 

2. When pre-splitting of rock cuts is necessary, the limits of the area and the procedure 
used will be subject to the approval of the Engineer. 

3. Dispose of rocks and boulders 6 inches in diameter and greater off-site. 

I. Removal or Filling of Pipe Culverts, Pipes, and Conduits: Remove, plug, and/or fill with 
flowable mortar, as directed by the Engineer. 

3.04 EMBANKMENT CONSTRUCTION 

A. Notification: Notify the Engineer prior to start of embankment activities. 

B. Site Preparation: 

1. Remove all ground cover from the area. 

2. When an embankment is placed on or against an existing slope that is steeper than 3:1 
and is more than 10 feet high, cut the slope into steps as the construction of the new 
embankment progresses. The steps should ensure that all sod or other potential sliding 
surfaces are removed. Cut each step or series of steps to approximate horizontal planes 
which have vertical slope dimensions of at least 3 feet. 

 
C. Depositing Embankment Material: 

 
1. Except for rock fills and granular blankets, deposit embankment material in horizontal 

layers no greater than 8 inches in loose thickness. Do not incorporate vegetative 
materials in embankments. If some otherwise suitable soil contains small amounts of 
vegetative materials, such soils may be deposited outside of the shoulder line, within the 
outer 3 feet of the embankment. 

 
2. When the width at the attained height is 30 feet or more, divide the area upon which the 

layer is to be placed into separate and distinct dump areas, having widths of at least 15 
feet. If hauling equipment is operated within a dump area, cover the area with at least 
one passage of a tandem-axle disk, or two passages with a single-axle disk, prior to 
compaction. 

 
3. Keep hauling equipment off dump areas of embankments 36 feet or more in width during 

compaction operations. Within 36 feet of a bridge or other limiting structure, or where the 
width of the embankment is less than 36 feet at the attained height, empty hauling units 
may travel on the dump area during compaction operations, as necessary to pass loaded 
hauling units. If the design width of the embankment is less than 30 feet at the attained 
height, hauling units will be allowed to travel through areas where compaction operations 
are in progress. When any hauling equipment is allowed to pass through compaction 
operations, do not require water, disking, and compacting equipment to deviate from their 
intended paths. 
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3.04    EMBANKMENT CONSTRUCTION (continued) 

4. Deposit the material over the dump area as a separate and distinct operation. If the 
material, as deposited, contains an average of more than one lump per square yard, 
large enough to have at least one dimension greater than 12 inches, cover the area by at 
least one passage of a tandem-axle disk, or two passages of a single-axle disk. Use a 
disk that is designed and operated to cut and stir to the full depth of the layer. 

 
5. After depositing and disking, if required, smooth the material to a uniform depth with a 

suitable motor patrol, bulldozer, or self-propelled sheepsfoot-type roller with a blade 
attachment. In addition to the initial smoothing operation, continue this smoothing and 
leveling of the lift during compaction, as necessary to provide a surface area free from 
ruts and other objectionable irregularities. 

 
Use the self-propelled sheepsfoot-type roller (meeting the requirements of Iowa DOT 
Article 2001.05) under the following conditions: 

1. Leveling must be done according to the prescribed rolling pattern. 
2. Compaction should be the primary function of the unit. 
3. Prevent spinning of the power drums. 
4. When, in the opinion of the Engineer, the unit cannot satisfactorily accomplish both 

leveling and rolling, use a separate dozer or motor patrol for the leveling 
operation prior to initiation of compaction. 

5. For embankments constructed primarily of sand or other granular material, the 
Contractor may substitute a pneumatic-tired roller meeting the requirements of 
Iowa DOT Article 2001.05. 

 
6. Keep the outer portion of an embankment lower than its center, and wherever 

construction will be suspended for a period during which rain is likely to occur, roughen 
the surface to prevent erosion. This can be done by tracking, disking, or scarifying. 
Stones 6 inches and smaller in diameter may be placed in embankments, but distributed 
to avoid pockets. No stones larger than 3 inches may be placed within 1 foot of the 
finished subgrade elevation. 

 
D. Compaction with Moisture and Density Control: Compact with moisture and density 

control, unless Type A compaction is specified in the contract documents. See Section 
2010, 3.09 for moisture and density requirements. 

E. Type A Compaction: When Type A compaction is specified in the contract 
documents, compact as follows: 

 
1. After the surface layer has been smoothed, and before material for the next layer is 

deposited on it, compact the layer with at least one passage of the sheepsfoot-type roller 
per inch of loose thickness of the layer, until the roller is supported entirely on its feet. 
The roller will be considered to be supported entirely on its feet when the tamping feet 
penetrate no more than 3 inches into an 8 inch lift or layer being compacted. 

 
2. Determine if moisture content of the material is excessive or suitable for satisfactory 

compaction. 
a. Start rolling operations immediately after the smoothing operation, or delay them, and 

instead aerate the material in preparation for rolling. 
b. Perform aeration and compaction operations without unnecessary delay. 
c. Rolling operations made prior to any aeration operations for a lift will not be counted 

as any of the required coverages. 
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   3.04    EMBANKMENT CONSTRUCTION (continued) 

3. If the material is dry to the extent that it will not likely be satisfactorily compacted by 
rolling, moisten the material. 
a. The Engineer may order the material to be moistened uniformly before it is 

compacted. 
b. The Engineer may authorize the use of water in the final finishing of the roadbed. 
c. Delays from the ordering of moistening or drying will be at the Contractor’s expense. 

4. The Contractor may substitute compaction with moisture and density control for Type A 
Compaction, providing all testing as required, at the Contractor’s expense. 

 
3.05 USE OF UNSUITABLE SOILS 

Unsuitable soils are not allowed in the right-of-way, unless otherwise specified in the contract 
documents or allowed by the Engineer. 

 
3.06 SUBGRADE PREPARATION 

Shape and consolidate subgrade in preparation for the placement of pavement. 
 

A. Uniform Composition: Provide uniform composition of at least 12 inches below top of 
subgrade under new paving or subbase, plus 2 feet on each side. Use select subgrade 
materials unless granular stabilization materials or subgrade treatment is specified. 

1. Subgrade Compaction in Fill Sections: 
a. Follow the compaction with moisture and density control requirements in Section 

2010, 3.04. 
b. Construct in two 6 inch lifts. 

 
2. Subgrade Compaction in Cut Sections: 

a. Excavate and stockpile the top 6 inches of subgrade. 

b. Scarify, mix, and re-compact the next 6 inches of subgrade. 
c. Replace, mix, and compact the top 6 inches of subgrade. 
d. Follow the compaction with moisture and density control requirements in Section 

2010, 3.09. 

3. Remove stones over 3 inches from subgrade. 

4. Construct to elevation and cross-section such that, after rolling, surface will be above 
required subgrade elevation. 

B. Subgrade Stability: 

1. Perform proof rolling with a truck loaded as designated by the Engineer using either: 
a. A single axle or tandem truck fully loaded with rock or soil to the top of the truck’s 

sideboards; or 
b. A single axle truck loaded with a rear axle weight of 13,500 pounds and total vehicle 

weight of 20,000 pounds or a tandem axle truck loaded with rear axle weight of 
34,000 pounds and a total weight of 46,000 pounds. Verify axle and truck weights by 
tickets from a certified scale. 

2. Operate trucks at less than 10 mph. Make multiple passes for every lane. The subgrade 
will be considered to be unstable if, under the operation of the loaded truck, the surface 
shows yielding (soil wave in front of the loaded tires) or rutting of more than 2 inches, 
measured from the top to the bottom of the rut at the outside edges. 
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 3.06    SUBGRADE PREPARATION (continued) 

3. If soft or yielding areas are located, remove unstable materials and replace with suitable 
foundation materials as approved by the Engineer, meeting Section 2010, 2.04. 
Compact subgrade materials in cut sections as required by the Engineer. If stabilization 
material is used, place and compact as required for subbase. 

C. Final Subgrade: Complete final subgrade by excavation to grade by use of steel-shod 
template supported on side forms, support rollers, or by use of an automatically-controlled 
subgrade excavating machine. 

D. Subgrade Check: Check subgrade elevation and grade by method approved by Engineer 
prior to paving. 

E. Ruts: If ruts or other objectionable irregularities form in subgrade during construction, re- 
shape and re-roll subgrade before placing pavement. Fill ruts or other depressions with 
material similar to other subgrade material, and compact. 

3.07 SUBGRADE TREATMENT 

A. Lime, Cement, Fly Ash, or Asphalt: 

1. Incorporate the subgrade treatment material uniformly during subgrade preparation to the 
depth and rate specified in the contract documents. 

2. Place subgrade treatment in the areas specified in the contract documents for the width 
of the pavement, plus 2 feet on each side. 

B. Geogrid or Geotextiles: 

1. Install according to manufacturer’s recommendations, on top of the prepared subgrade. 

2. Place in the areas specified in the contract documents for the width of the pavement, plus 
2 feet on each side. 

3.08 SUBBASE 

A. Subgrade: Compact subgrade and shape smooth before subbase material is placed. 

B. Construction: Construct the specified type of subbase to the specified depth, plus 2 feet 
outside the pavement area. 

 
C. Moisture and Density: Compact subbase and provide testing according to Section 2010, 

3.09. 
 

D. Final Elevation: 

1. Trim to the design elevation and shape to the final template with an automatically- 
controlled trimming machine. Excess material may be salvaged and spread for use on 
any other approved project location or operation. 

 
2. Conform to the design profile and cross-section to the extent that no point is higher than 

the designated elevation, and no point is lower than 0.05 foot below the design elevation. 

3. Ensure that the top 1 inch of the subbase is uniformly moist prior to paving. 
 

4. Do not allow hauling equipment and other traffic on completed subbase. 
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3.09 FIELD QUALITY CONTROL 
 

A. Compaction Testing: If it is specified in the contract documents that the Contractor will 
conduct compaction testing, use the services of an independent testing laboratory approved 
by the Engineer. 

B. Moisture Content and Density: 
 

1. Ensure that moisture content falls within a range of optimum moisture to 4% above 
optimum moisture. 

2. Compact cohesive soils to no less than 95% of maximum Standard Proctor Density; and 
cohesionless soils to no less than 70% of Relative Density. 

 
C. Testing: 

 
1. Lab Test: Determine laboratory density of material according to ASTM D 698 or 

AASHTO T 99 (Standard Proctor Density) or ASTM D 4253 and ASTM D 4254 
(Maximum and Minimum Index Density for Cohesionless Soils). Provide at least one 
analysis for each material type used unless provided by the Engineer. 

 
2. Field Test: 

a. Perform in-place field density and moisture testing according to ASTM D 6938 
(nuclear) or ASTM D 1556 (sand cone) and ASTM D 2216 (moisture content). 

b. Frequency: 
1) Urban Section: Provide one test per lift per 150 feet. If 

section is less than 300 feet, perform at least two tests per 
lift. 

2) Rural Section: Provide one test for each 500 cubic yards of 
material placed, with at least two tests per lift. 

3. Test only locations selected by the Engineer. 
 

4. The Engineer may require additional testing if noncompliance or change in conditions 
occur. 

D. Test Failure: Rework, recompact, and retest as necessary until required compaction is 
achieved. 

 

Section 2010 Figures: 

2010.101 – 1 sheet – Details of Embankments & Rebuilding Embankments 

2010.102 – 1 sheet – Designation of Roadway Earthwork Items 

 
END OF SECTION 
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10-10-2025 

SUDAS SECTION 7010 - 1 

 

Division 7 - Streets and Related Work 
 Section 7010 - Portland Cement Concrete Pavement 2025 SUDAS 

  

 
 

PORTLAND CEMENT CONCRETE PAVEMENT 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 

 
A. Pavement 

B. Curb and Gutter 
 
1.02 DESCRIPTION OF WORK 

 
Includes the requirements for the construction of full depth PCC pavement and curb and gutter. 

1.03 SUBMITTALS 
 

Comply with Division 1 - General Provisions and Covenants, as well as the following: 

A. Two weeks prior to commencing any PCC pavement placement, submit a paving mix design 
for each different source of aggregate to be used for review and approval by the Engineer. 
Submit mixes or mix designs approved by the Iowa Department of Transportation or an 
independent testing laboratory. 

 
B. Maturity curves for paving mixes and maturity reading results. 

C. Submit all testing and certifications according to Section 7010, 3.07. 
 
1.04 SUBSTITUTIONS 

 
Comply with Division 1 - General Provisions and Covenants. 

1.05 DELIVERY, STORAGE, HANDLING, AND SALVAGING 
 

Comply with Division 1 - General Provisions and Covenants, as well as the following: 
 

A. Aggregate Storage: Comply with Iowa DOT Article 2301.02, C. 

B. Cement and Fly Ash: Comply with Iowa DOT Article 2301.02, C. 
 

C. Admixtures: Store in suitable weather tight enclosures which will preserve quality. 

D. Reinforcing Steel: Store off ground on timbers or other supports. 
 
1.06 SCHEDULING AND CONFLICTS 

 
Comply with Division 1 - General Provisions and Covenants, as well as the following: 

Complete elements of the work that can affect line and grade in advance of other open cut 
construction unless noted on plans. 

 
1.07 SPECIAL REQUIREMENTS 

 
None
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1.08 MEASUREMENT AND PAYMENT 

A. PCC Pavement: 

1. Measurement: Measurement will be in square yards for each different thickness of PCC 
pavement. The area of manholes, intakes, or other fixtures in the pavement will not be 
deducted from the measured pavement area. 

2. Payment: Payment will be at the unit price per square yard for each thickness of PCC 
pavement. 

 
3. Includes: Unit price includes, but is not limited to, final trimming of subgrade or subbase, 

integral curb, bars and reinforcement, joints and sealing, surface curing and pavement 
protection (excluding cold weather protection; see Section 7010, 1.08, N), safety fencing, 
concrete for rigid headers, boxouts for fixtures, pavement smoothness testing, and quality 
control for stringless paving. 

B. Air Content Deficiency: 

1. Measurement: Measurement will be in square yards for each different thickness of PCC 
pavement subject to a unit price reduction for air content deficiency according to Section 
7010, 3.07. 

2. Payment: Payment will be at the reduced unit price according to Table 7010.03 for each 
thickness of PCC pavement. If there is an air content deficiency on a privately contracted 
roadway project, the Jurisdiction ultimately accepting ownership of the roadway will 
receive the penalty payment prior to acceptance of the work. 

C. Pavement Smoothness Deficiency: 

1. Measurement: Measurement will be in square yards for each different thickness of PCC 
pavement subject to a unit price reduction for pavement smoothness according to 
Section 7010, 3.07. 

 
2. Payment: Payment will be at the reduced unit price according to Table 7010.04 for each 

thickness of PCC pavement. If there is a pavement smoothness deficiency on a privately 
contracted roadway project, the Jurisdiction ultimately accepting ownership of the 
roadway will receive the penalty payment prior to acceptance of the work. 

D. PCC Pavement Thickness Deficiency: 

1. Measurement: Measurement will be in square yards for each different thickness of PCC 
pavement that has deficient pavement thickness as determined in Table 7010.05. 

2. Payment: Payment will be at the percentage of the unit price indicated in Table 7010.05 
for each different thickness of PCC pavement. If there is a pavement thickness deficiency 
on a privately contracted roadway project, the Jurisdiction ultimately accepting ownership 
of the roadway will receive the penalty payment prior to acceptance of the work. 

E. Curb and Gutter: 

1. Measurement: Measurement will be in linear feet measured along the face of the curb 
for each different width and thickness of curb and gutter. 

2. Payment: Payment will be at the unit price per linear feet of curb and gutter. 
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MEASUREMENT AND PAYMENT (Continued) 1.08 
  
 
 

3. Includes: Unit price includes, but is not limited to, final subgrade/subbase preparation, 
bars and reinforcement, joints and sealing, surface curing and pavement protection 
(excluding cold weather protection; see Section 7010, 1.08, N), and boxouts for fixtures. 

Beam Curb:  
 

4. Measurement: Measurement will be in linear feet measured along the face of the curb. 
 

5. Payment: Payment will be at the unit price per linear feet of beam curb. 

6. Includes: Unit price includes, but is not limited to, final subgrade/subbase preparation, 
bars and reinforcement, joints and sealing, surface curing and pavement protection 
(excluding cold weather protection; see Section 7010, 1.08, N), and boxouts for fixtures. 

 
F. Concrete Median: 

1. Measurement: Measurement will be in square yards of concrete median. When the 
curb is integral with the pavement, the width will be measured from back of curb to back 
of curb. 

 
2. Payment: Payment will be at the unit price per square yard of concrete median. 

 
3. Includes: Unit price includes, but is not limited to, final subgrade/subbase preparation, 

bars and reinforcement, joints and sealing, surface curing and pavement protection 
(excluding cold weather protection; see Section 7010, 1.08, N), and boxouts for fixtures. 

G. PCC Railroad Crossing Approach: 
 

1. Measurement: Measurement will be in square yards of railroad crossing approach. 
 

2. Payment: Payment will be at the unit price per square yard of railroad crossing 
approach. 

3. Includes: Unit price includes, but is not limited to, excavation for modified subbase and 
subdrain, furnishing and installing subdrain, furnishing and installing subdrain outlet or 
connection to storm sewer, furnishing and installing porous backfill material, furnishing 
and placing modified subbase material, furnishing and installing reinforcing steel and tie 
bars, furnishing and placing concrete, furnishing, placing, and compacting asphalt. 

 
H. PCC Pavement Samples and Testing: 

 
1. Measurement: Lump sum item; no measurement will be made. 

2. Payment: Payment will be at the lump sum price for PCC pavement samples and 
testing. 

 
3. Includes: Lump sum price includes, but is not limited to, certified plant inspection, 

pavement thickness cores, pavement smoothness measurement (when required by the 
contract documents), and maturity testing. 

 
I. Granular Surfacing: Comply with Section 7030 for granular surfacing material placed at 

intersecting roads, driveways, and turnouts. 
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1.08 MEASUREMENT AND PAYMENT (Continued)  

 
J. PCC Pavement Widening: 

1. Measurement: Measurement will be in square yards for each different thickness of PCC 
pavement widening. The area of manholes, intakes, or other fixtures in the pavement will 
not be deducted from the measured pavement widening area. 

2. Payment: Payment will be at the unit price per square yard for each thickness of PCC 
pavement widening. 

 
3. Includes: Unit price includes, but is not limited to, final subgrade/subbase preparation, 

integral curb, bars and reinforcement, joints and sealing, surface curing and pavement 
protection (excluding cold weather protection; see Section 7010, 1.08, N), safety fencing, 
concrete for rigid headers, boxouts for fixtures, and pavement smoothness. 

K. Pavement Removal: Comply with Section 7040. 
 

L. Fixture Adjustment: Comply with Section 6010 for adjustment of manholes and intakes and 
Section 5020 for adjustment of water valves and fire hydrants. 

M. PCC Cold Weather Protection: 
 

1. Measurement: When cold weather protection is required and authorized by the 
Engineer, measurement will be in square yards of the area of PCC pavement to be 
protected. The area of manholes, intakes, or other fixtures in the pavement will not be 
deducted from the measured pavement area. 

2. Payment: Payment will be at the unit price of $2.50 per square yard. Payment will be 
limited to protection necessary only within the contract period and with prior authorization 
of the work by the Engineer. No price modifications will be made for quantity underruns 
or overruns for this item. Cold weather protection necessary after the completion date, 
after all calendar days have passed, or after all working days have been used is 
incidental to the work regardless if a quantity was included in the contract. 

 
3. Includes: Unit price includes, but is not limited to, all labor, materials, and equipment to 

install and remove all required protection. 
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PART 2 - PRODUCTS 

2.01 MATERIALS 
 

A. Cement: Meet the requirements of Iowa DOT Section 4101 and Materials I.M. 401, including 
Type I and Type II cements and blended hydraulic cements Type 1P, Type 1S, Type 1T, and 
Type 1L. 

B. Supplementary Cementitious Materials (SCM): 
 

1. Fly Ash: Comply with Iowa DOT Section 4108. 
 

2. Ground Granulated Blast Furnace Slag (GGBFS): Comply with Iowa DOT Section 
4108. 

3. Limestone: Comply with Iowa DOT Materials I.M. 401. 
 

C. Fine Aggregate for Concrete: 

1. Meet the requirements of Iowa DOT Section 4110 and Materials I.M. 409, Source 
Approvals for Aggregates. 

 
2. Comply with the following gradation: 

 
Sieve Size Percent Passing 

3/8” 100 
No. 4 90 to 100 
No. 8 70 to 100 
No. 30 10 to 60 
No. 200 0 to 1.5 

Iowa DOT Article 4109.02, Gradation No. 1 in the Aggregate Gradation Table. 

3. The Engineer may authorize a change in gradation, subject to materials available locally 
at the time of construction. 

D. Coarse Aggregate for Concrete: 
 

1. Crushed stone particles with Class 2 durability complying with Iowa DOT Section 4115 
and Materials I.M. 409, Source Approvals for Aggregates. 

2. Comply with one of the following gradations: 
 

Sieve Size 
Gradation No. 3 
Percent Passing 

Gradation No. 4 
Percent Passing 

Gradation No. 5 
Percent Passing 

1 1/2” 100 100 ----- 
1” 95 to 100 50 to 100 100 

3/4” ----- 30 to 100 90 to 100 
1/2” 25 to 60 20 to 75 ----- 
3/8” ----- 5 to 55 20 to 55 

No. 4 0 to 10 0 to 10 0 to 10 
No. 8 0 to 5 0 to 5 0 to 5 

No. 200 0 to 1.5 0 to 1.5 0 to 1.5 
Iowa DOT Article 4109.02, Gradation No. 3, 4, and 5 in the Aggregate Gradation Table. 

 
3. The Engineer may authorize a change in gradation, subject to materials available locally 

at the time of construction. 
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E. Intermediate Aggregate for Concrete: Use if specified in contract documents. 
 

1. Meet the requirements of Iowa DOT Section 4112 and Materials I.M. 409, Source 
Approvals for Aggregates. 

2. For crushed limestone or dolomite, meet the durability class required for the coarse 
aggregate. When gravel durability is lower than the coarse aggregate durability 
requirements, pea gravel is not to exceed 15% of the total aggregate mix. 

 
3. Comply with the following aggregate gradation: 

 
Sieve Size Percent Passing 

1/2” 95 to 100 
3/8” ----- 

No. 4 ----- 
No. 8 0 to 10 

Iowa DOT Article 4109.02, Gradation No. 2 in the Aggregate Gradation Table 

 
4. The Engineer may authorize a change in gradation subject to materials locally available 

at the time of construction. 
 

F. Water Requirements: Comply with Iowa DOT Section 4102. Potable water obtained from a 
municipal supply, suitable for drinking, may be accepted without testing. 

G. Admixtures: Meet Iowa DOT Materials I.M. 403 and the requirements for the liquid 
admixtures shown below. Other admixtures may be used subject to the approval of the 
Engineer. 

1. Air Entrainment Admixture: Comply with Iowa DOT Section 4103. 
 

2. Retarding and Water Reducing Admixtures: Comply with Iowa DOT Section 4103. 
 

3. Accelerating admixtures (calcium chloride): Comply with Iowa DOT Article 2529.02. 

H. Bars: Comply with Iowa DOT Section 4151 for metallic tie bars and dowel bars or Iowa DOT 
Section 4156 for glass fiber reinforced polymer dowel bars. Meet the tie bar requirements for 
bar mats. All metallic bars must be epoxy coated. 

 
I. Expansion Tubes: Comply with Iowa DOT Section 4191. 

J. Metal Keyways: Comply with Iowa DOT Section 4191. 
 

K. Supports for Bars: Comply with Iowa DOT Materials I.M. 451.01. 
 

L. Joint Fillers and Sealers: 

1. Joint Sealers: Comply with Iowa DOT Article 4136.02. 
 

2. Preformed Expansion Joint Fillers and Sealers: Use the following types of preformed 
materials for filling expansion joints that comply with Iowa DOT Article 4136.03. When 
the type is not specified, use a resilient filler. 
• Resilient filler 
• Flexible foam expansion joint filler 
• Tire buffings expansion joint filler 

• Elastomeric joint seals 
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M. Liquid Curing Compound: Comply with Iowa DOT Section 4105. 
 

N. Covering: 
 

1. Burlap: Comply with Iowa DOT Section 4104. 

2. Plastic Film: Comply with Iowa DOT Section 4106. 
 

3. Insulating Cover: Comply with Iowa DOT Section 4106. 
 

O. Grout Systems: Use polymer grouts that comply with Iowa DOT Materials I.M. 491.11. 

2.02 CONCRETE MIXES 
 

A. Mix Design: 

1. Comply with Iowa DOT Class C or Class M mix meeting the requirements of Materials 
I.M. 529. If higher durability mixes are specified, use C-SUD or CV-SUD mixes. 

 
2. Ensure compatibility of all material combinations. If the concrete materials are not 

producing a workable concrete mixture, a change in the material may be required. 
Changes will be at no additional cost to the Contracting Authority. 

B. Consistency and Workability: 
 

1. Slump: 
a. Use an amount of mixing water that will produce workable concrete of uniform 

consistency. Unless specifically modified by the Engineer, ensure slump, measured 
according to Iowa DOT Materials I.M. 317, is no less than 1/2 inch or no more than 2 
1/2 inches for machine finish and no less than 1/2 inch and no more than 4 inches for 
hand finish. When a water reducing admixture is used, the maximum slump may be 
increased to 5 inches. 

b. If it is not possible to produce concrete having the required consistency without 
exceeding the maximum allowable water to cement ratio specified, the cement 
content may be increased or water reducing admixture may be added. Obtain the 
Engineer’s approval. Do not exceed the maximum water to cement ratio. Additional 
cement or water reducer will be added with no additional cost to the Contracting 
Authority. 

c. The basic absolute volume of water per unit volume of concrete is based on average 
conditions. If material characteristics require that the total quantity of water used to 
secure the required consistency reduces the batch yield (computed on the basis of 
absolute volumes of the batch quantities used) by more than 2.0%, the Engineer may 
adjust the proportions to correct the yield. This adjustment will not be a basis for 
adjustment of the contract unit price. 

2. Air Content: Use an approved air entraining agent. 
a. For machine-placed pavement, use a target air content of 8% with a tolerance of plus 

or minus 2% when measured on the grade just prior to consolidation, as determined 
by Iowa DOT Materials I.M. 318. The target air content may be adjusted by the 
Engineer based on random tests of the consolidated concrete behind the paving 
machine. These additional tests will be used to consider the need for a target value 
change and will not be used in the acceptance decision. 

b. For hand-placed pavement, use a target content for hand finish of 7% with a 
tolerance of plus or minus 1.5% when measured on the grade and just prior to 
consolidation, as determined by Iowa DOT Materials I.M. 318. 
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2.02 CONCRETE MIXES (Continued) 

C. Use of Fly Ash and Ground Granulated Blast Furnace Slag (GGBFS) as Supplementary 
Cementitious Materials: 

 
1. Mix proportions for the various mixes using fly ash and GGBFS are included in Iowa DOT 

Materials I.M. 529. The maximum allowable fly ash substitution rate is 20%. Do not use 
a GGBFS substitution rate of more than 35% by weight (mass). The total supplementary 
cementitious material substitution rate is not to exceed 40%. 

2. If C-SUD or CV-SUD mixes are specified, the maximum allowable Class F fly ash 
substitution rate is 25% and the maximum Class C fly ash substitution rate is 35%. The 
maximum combination rate is 20% Class C fly ash and 20% GGBFS. 

3. When Type IP, IT, or IS cement is used in the concrete mixture, only fly ash substitution 
will be allowed. Between October 16 and March 15, use of Type IL cement with fly ash 
and GGBFS or Type IP, IS, or IT cement with fly ash will be allowed only when maturity 
method is used to determine time of opening. Transport, store, haul, and batch fly ash 
and GGBFS in such a manner to keep it dry. 
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PART 3 - EXECUTION 

3.01 EQUIPMENT 
 

A. Batching and Mixing Equipment: 

1. General: 
a. Weighing and Proportioning Equipment: Comply with Iowa DOT Article 2001.20. 
b. Mixing Equipment: Comply with Iowa DOT Article 2001.21. 
c. Material Bins: Involves any structure in which materials are stored. Each part of 

any bin, including foundations and supports, must be adequate to withstand any 
stress to which it might be subjected to while in use. 

2. Batching: 
a. Ensure the batching plant is Iowa DOT calibrated and approved. Provide copy of 

current calibrations and approvals. 
b. Coordinate the batch plant operation and batch trucks with the paving operation in 

order to ensure a steady supply of materials. 
c. Operate the batch plant and trucks to minimize dust, noise, or truck nuisances. 

 
3. Mixing: 

a. Construction or Stationary Mixer: 
1) Ensure the concrete is uniform in composition and consistency. If this condition is 

not produced because of the size of the batch, the size of the batch may be 
reduced or the mixing time increased, or both, until this result is obtained. If non- 
uniform, corrective action must be taken. 

2) Ensure the methods of delivering and handling the concrete are such that 
objectionable segregation or damage to the concrete will not occur, and they will 
facilitate placing with a minimum of handling. 

b. Ready Mixed Concrete: 
1) Ensure the concrete is uniform in composition and consistency. If non-uniform, 

concrete producers must take corrective action. 
2) Ready mixed concrete is defined as concrete proportioned in a central plant and 

mixed in a stationary mixer for transportation in trucks without agitation, 
proportioned at a central plant, and only partially mixed in a stationary mixer for 
transportation and finish mixing in a transit mixer, or proportioned at a central 
plant, and then mixed in a transit mixer prior to or during transit. 

3) When necessary to add additional mixing water at the site of placement, mix the 
batch at least an additional 30 revolutions of the drum at mixing speed. 

4) Ensure each vehicle in which concrete will be delivered is capable of discharging 
concrete having a slump not over 2 inches at an overall rate for its entire load of 
not less than 1.25 cubic yards per minute. Ensure the concrete is delivered at a 
rate sufficient to maintain a sustained rate of progress of not less than 100 feet per 
hour for the width and depth of pavement to be placed. 

c. All Methods: Identify each truck load by a plant charge ticket showing plant name, 
contractor, project data, quantity, class, time batched, and water added at site. 

B. Concrete Delivery Equipment: 

1. General: 
a. In handling concrete from the mixer to the place of deposit, take care to avoid 

segregation. 
b. When concrete is deposited through a chute, slope the chute to allow concrete to flow 

slowly without segregation. Place the delivery point of the chute as close as possible to 
the point of deposit. Keep chutes and spouts clean. Thoroughly flush them with water 
before and after each run. Discharge the water outside the paving area in an approved 
concrete washout area. 
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3.01 EQUIPMENT (Continued) 

  
c. Provide alternate plan for concrete delivery in event of equipment failure. 
d. Take concrete samples from material placed on the subgrade or subbase. 

2. Concrete Transfer Equipment: 
a. Utilize placers, conveyors, buckets, or buggies designed specifically for transporting 

concrete. 
b. Do not allow concrete to free fall into or out of transfer equipment. 
c. Meet the requirements of Section 7010, 2.02, B, 2 for air entrainment of the concrete 

mix and testing for compliance. 

3. Concrete Pumps: 
a. Do not pump concrete through aluminum conduit or tubing. 
b. Use the concrete pump to deliver the material as close to horizontal as possible, 

keep restrictions and drops to a minimum, and avoid free fall. 
c. Meet the requirements of Section 7010, 2.02, B, 2 for air entrainment of the concrete 

mix and testing for compliance. 
d. Sample the first load after pumping a minimum of 3 cubic yards. Sample after each 

significant change in boom angle. 
e. Sample before and after the pump to determine if any changes in the slump and 

other significant mixture characteristics occur. 
f. When sampling at the end of the placement line, take care to ensure that the sample is 

representative of the concrete being placed from the pipeline. Note: Changes to the 
placement rate or boom configuration can result in changes in the concrete properties. 
Typically, the vertical position of the boom results in the greatest potential for air loss 
while the horizontal position of the boom has the least potential. Location of pumping 
equipment should be determined so that it is possible to maintain a consistent, low 
boom angle as much as possible during placement. 

g. If air test shows that air entrainment is outside of the allowed range, follow procedure 
as outlined in Section 7010, 3.07, B. 

h. Leaks in the line or pump hydraulics, which would allow air to be added to the 
concrete, are prohibited. 

C. Concrete Placement Equipment: 
 

1. Consolidating and Finishing Equipment: 
a. Use a paving machine that meets all of the following: 

1) Is designed for the specific purpose of placing, consolidating, and finishing 
concrete pavement. 

2) Develops vertical edges on the pavement. 
3) Is self propelled and equipped with a means for spreading the concrete to a 

uniform depth before it enters the throat. 
4) Vibrates the concrete to the full width and depth being placed in a single passage. 

Use vibrating tubes or arms working in the concrete or a vibrating pan operating 
on the surface of the concrete. 

5) Produces a surface reasonably free of voids and tears. 
6) When the paver is operated on previously placed concrete, prevent damage to 

the pavement surface. 
7) For slip form pavers, use a paver equipped with automatic horizontal and vertical 

grade controls. 
b. Hand methods utilizing air screeds and vibrating screeds may be used for short 

pavement runs, cul-de-sacs, driveways, and some intersections. 
c. When allowed by the Engineer, use stringless paving equipment capable of providing 

the same accuracy necessary to comply with the requirements of Section 7010. 
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3.01 EQUIPMENT (Continued) 
 

d. Use a laser guided screed that meets all of the following: 
1) Designed for the specific purpose of placing and finishing of concrete pavement 

using a 3-dimensional surface model. 
2) All equipment for laser guided screed, including the guidance system, will meet 

the project design model tolerances. 
3) Will provide consolidation to full width and full depth of concrete placement. 

Provide intermediate consolidation by using external hand held vibrators. 
4) Produces a surface reasonably free of voids and tears. 
5) Provide boom-style screed (drive-in screeds are not allowed) with an auger 

boom, placement head (water spray mechanism not allowed), guidance 
equipment, and software to produce 3-dimensional surface. 

6) Produces pavement smoothness as specified in Section 7010, 3.07, C. 
 

2. Vibrators for Machine Paving: 
a. Consolidate, with a single pass of an approved internal or surface vibrator, the full 

width and depth of concrete requiring a finishing machine. Operate internal vibrators 
within a frequency range of 4,000 to 8,000 vibrations per minute. The Engineer may 
authorize the minimum vibration frequency to be lowered to 3,500 vibrations per 
minute for particular sections of paving, such as superelevations. Operate surface 
vibrators within a frequency range of 3,500 to 6,000 vibrations per minute. 

b. Avoid operating vibrators in a manner to cause a separation of the mix ingredients, 
either a downward displacement of large aggregate particles or an accumulation of 
laitance on the surface of the concrete. When forward motion of the paver is 
reduced, vibrator frequency may need to be reduced to avoid separation of the mix. 

c. If a vibrator fails to operate within the specifications, repair or change the vibrator 
before the paving begins: 
• The following day, or 

• The same day if the continuous paving that day is stopped at a header or at the 
end of a session. 

d. If two adjacent vibrators fail to operate within the specifications, stop the paving 
operation and repair or replace the vibrators. 

e. Stop vibrators whenever forward motion of the paver is stopped. 
f. Set the internal vibrator penetration depth into the concrete pavement to mid slab or 

as deep as possible while passing above reinforcing steel. Provide an operating 
position locking device so that no part of the vibrating unit can be lowered to the 
extent that it will come in contact with reinforcing steel or tie bars while paving. 

g. Do not exceed the manufacturer’s recommendations for vibrator horizontal spacing. 
Do not exceed 16 inches from center to center. 

h. Mount the longitudinal axis of the vibrator body approximately parallel to the direction 
of paving. Tilt the trailing end of each vibrator downward to a slope of 10 to 30 
degrees below horizontal. 

i. Use vibrators that meet or exceed the following specifications at the manufacturer's 
design frequency of 10,000 vpm: 
1) Amplitude (peak to peak) 0.070 inches. 
2) Centrifugal force 1,200 pounds. 

3. Vibrators for Hand Methods: Use a vibration rate between 3,500 to 6,000 vibrations 
per minute, and use an amplitude sufficient to be perceptible on the surface of the 
concrete more than 12 inches from the vibrating unit. 

4. Hand Finishing Equipment: Provide all finishing tools necessary for proper finishing of 
the concrete including straightedges for checking and correcting finished concrete 
surfaces. 
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3.01 EQUIPMENT (Continued) 
 

5. Forms: 
a. Rigid Forms: Steel, minimum thickness of 5 gage, height at least equal to design 

thickness of pavement with base width at least 6 inches. 
1) Minimum section length of 10 feet, joint connections designed to allow horizontal 

and vertical adjustment with locking device to hold abutting sections firmly in 
alignment. 

2) Bracing, support, and staking must prevent deflection or movement of forms. 

b. Flexible Forms: Use steel or wood flexible forms for curves with a radius less than 
100 feet. 
1) Bracing, support, and staking must prevent deflection or movement of forms. 
2) Ensure that forms used to shape back of curbs at returns have height at least 

equal to design thickness of pavement and curb height. 
3) Forms must be free from scale and surface irregularities. 

 
6. Curing Equipment: Use pressure sprayer capable of applying a continuous uniform film 

of curing compound. Use equipment with a shield if wind conditions do not allow proper 
coverage 

7. Concrete Saws: Use power operated concrete saws capable of cutting hardened 
concrete neatly. 

 
8. Joint Sealing Equipment: Use equipment capable of cleaning the joint and heating and 

installing sealant in joints according to manufacturer's recommendations. 

3.02 PAVEMENT CONSTRUCTION 
 

A. Removal of Pavement: Comply with Section 7040, 3.02. 
 

B. Final Subgrade/Subbase Preparation: 

1. General: 
a. Meet the requirements of Section 2010 for subgrade construction, subgrade 

treatment, and subbase construction. 
b. Trim the subgrade or subbase to the final grade for placement of concrete. 
c. Unless otherwise ordered by the Engineer, the subgrade or subbase, at time of 

placing concrete for concrete pavement, must be in a uniformly moist but not muddy 
condition to a depth of not less than 1 inch. 

2. Subgrade and Subbase Loading: 
a. Travel of concrete delivery trucks on a subgrade or subbase must be approved by the 

Engineer. In such cases, watering of the subgrade or subbase must be limited to just 
ahead of the paving machine. 

b. Enter and exit from side streets to minimize repetitive loading on the subgrade or 
subbase by concrete trucks. 

c. Do not allow loads in excess of the legal axle load on the completed subgrade or 
subbase. 

d. Partially loaded trucks may be required. 
e. If subgrade or subbase failure occurs, coordinate the repair with the Engineer. 

 
3. Paving Suspended: 

a. Suspend the paving operation where subgrade or subbase stability has been lost. 
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b. Do not place concrete on a subgrade or subbase that has become unstable, bears 

ruts or tire marks of equipment, or that is excessively softened by rain until such 
subgrade or subbase has been reconsolidated and reshaped to correct the 
objectionable condition. 

c. If necessary, scarify to a minimum depth of 6 inches, aerating, and recompacting at no 
additional cost to the Contracting Authority. Meet the compaction requirements of 
Section 2010, 3.06. 

4. Maintenance of Subgrade or Subbase: Maintain the completed subgrade or subbase 
during subsequent construction activities. 

C. Surface Fixture Adjustment: 

1. Adjust manhole frames and other fixtures within area to be paved to conform to finished 
surface. Comply with Section 6010, 3.04 for manhole adjustments and Section 5020, 
3.04 for water fixture adjustments. 

2. Clean outside of fixture to depth of pavement before concrete placement. 

3. Construct boxouts where allowed for later adjustment of fixtures. See Figure 7010.103 
for the size and shape of the boxout. 

D. Setting of Forms: When forms are used, meet the following requirements. 

1. Ensure forms have sufficient strength to support paving operations being used. 

2. Set base of forms at or below subgrade elevation with top of forms at pavement surface 
elevation. With Engineer approval, extra height forms may be used to shape the back of 
integral curb and edge of pavement; set base at or below subgrade elevation with top of 
form at top of curb elevation. 

3. Place and secure forms to required grade and alignment. Do not vary the top face of the 
form from a true plane by more than 1/8 inch in 10 feet, and do not vary the vertical face 
from a true plane by more than 1/4 inch in 10 feet. 

4. If the soil supporting the forms is softened by rain or standing water so that the forms are 
inadequately supported, or if voids occur under the forms, remove forms. Rework 
subgrade to proper elevation and density, and reinstall forms. 

5. Ensure forms are free of latent concrete and coated with release agent before concrete is 
placed. 

E. Bar and Reinforcement Placement: Ensure bars are clean, straight, free from distortion and 
rust, and are firmly secured in position as specified in the contract documents. Place all bars 
in approved storage to prevent damage; do not distribute along the work site except as 
needed to avoid delay in paving. 

1. Tie Bars: 
a. Place bars prior to vibration. For slip form paving, tie bars may be installed after 

vibration, provided the concrete is consolidated around the bars. Bars may be 
supported by approved chairs or may be placed in position by a machine or method 
approved by the Engineer. 
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b. Use approved continuous bolsters with runners to support reinforcement for bridge 
approach sections. Place the supports transversely across the approach and space 
them longitudinally no greater than 4 feet. For double reinforced approach sections the 
top layer of reinforcing may be chaired off the bottom layer of reinforcing using 
approved continuous high chairs with runners, provided they are positioned directly 
above the continuous bolsters with runners supporting the bottom layer of reinforcing. 
Hold epoxy coated reinforcing steel in place with epoxy or plastic coated bar supports 
and epoxy or plastic coated tie wires. 

2. Dowel Bar Assemblies: 
a. When dowel bar assemblies are required in the contract documents, accurately place 

these assemblies as shown. To prevent their movement during subsequent concrete 
paving operations, securely stake or fasten to the base to line and grade. 

b. Do not use assemblies that are damaged prior to placement. If assemblies are 
damaged after placement, replace prior to paving. Ensure horizontal and vertical 
alignment of the load transfer bars does not exceed 1/4 inch from parallel to line and 
grade. Place each assembly so the bars are in a horizontal plane at T/2 ± 1/2 inch. 

c. Check the placement of each assembly and the position of the bars within the 
assembly using a suitable template or other device approved by the Engineer. If the 
assembly is found to be placed outside of the above tolerances, correct the 
placement. 

d. Cutting the tie wires of the load transfer assemblies is optional. 

3. Bar Mats for Reinforced Pavement: 
a. When reinforced pavement is specified, assemble bar mats accordingly and firmly 

fastened together at all bar intersections. 
b. Place, secure, latch, and tie bar mats for a continuous mat as specified in the 

contract documents. Displacement during concrete placement operations is not 
allowed. 

c. Use chairs to ensure proper placement of bar mats. 

4. Tie Bars and Dowel Bars in Existing Pavement: 
a. When anchoring in existing concrete, use a grout system according to the 

manufacturer's instructions. Obtain the Engineer’s approval for the grout system. 
b. For horizontal installations, use either a pressure injection system with mechanical 

proportioning and mixing, or use encapsulated chemical anchors. Install as follows: 
1) Ensure drilled holes to receive the grout match the dimensions and spacing 

specified in the contract documents. When not specified in the contract 
documents, the maximum nominal diameter of the hole must be 1/8 inch larger 
than the outside diameter of the dowel or bar, or as recommended by the 
manufacturer. Drill holes for tie bars and dowel bars into the face of the existing 
pavement at midpoint. To ensure proper horizontal alignment, do not allow any 
hole misalignments to exceed 1/4 inch in the vertical or horizontal plane. Clean 
the hole with compressed air immediately prior to placing the grout. 

2) Use a polymer grout to secure the dowels in the existing pavement. Inject the 
grout into the rear of the hole with pressure. Use sufficient grout so that when the 
bar to be grouted is placed in position, excess grout will be forced out the front of 
the hole. Rotate the bar during the insertion process to ensure complete coating 
with the grouting material. Hand proportioning and mixing is not allowed. 

3) If using grout with approved encapsulated anchors, install according to the 
manufacturer’s recommendations. 

4) Use horizontal installation procedures for vertical or angled installations; 
however, pourable grouts may be used. Pourable grouts must be mechanically 
mixed. 
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3.02 PAVEMENT CONSTRUCTION (Continued) 

F. Concrete Pavement Placement: 

1. Use paving machine for all uniform width pavements 8 1/2 feet or more in width and 250 
feet or more in length, unless alternate methods are approved by the Engineer. Screeds 
and laser guided screeds may be used on short pavement runs up to 250 feet. 

2. Place, consolidate, and finish the concrete to the full depth and width conforming to the 
specified crown and cross-section in a single operation. 

3. Keep a uniform pile of concrete in front of the paving machine, up to a maximum of 6 to 8 
inches above the design surface elevation. Distribute and spread the concrete as soon as 
placed. A mechanical concrete spreader may be used. 

4. Deposit the concrete upon the in-place bars keeping segregation to a minimum. 
5. Use shovels, not rakes, to do necessary hand spreading and spading. 

6. Do not allow the edges of pavement, including all longitudinal construction joints, to 
deviate from the line shown on the plans by more than 1/2 inch at any point. 

7. If the paving machine operates on adjacent pavement, protect pavement from damage. 

8. When placing by hand methods, consolidate the concrete by using vibrating units. Use a 
definite system or pattern in the operation of the vibrator so the full width of concrete in 
each linear foot of lane will receive adequate and uniform consolidation. The system and 
methods of vibrating is subject to approval of the Engineer. Do not use vibrating 
equipment as a tool for moving concrete laterally. 

9. Stringless Paving: 
a. Provide an electronic file identifying x, y, and z coordinates for curbs and pavement 

edges, as well as pavement centerline based on project alignments and elevations. 
b. Location and elevation of the finished slab should be verified against grade check 

hubs at 25 foot intervals for the first 100 feet of each days run and at critical 
locations, such as intakes and through intersections where grades may be flat. The 
Engineer may waive these requirements if experience has shown compliance with 
the design elevations. 

c. Record each verification check and submit to the Engineer. 
d. At the beginning of paving operations on the project or after each modification to the 

paving machine, verify the paving equipment is calibrated per the manufacturer’s 
recommendations. 

G. Integral Curbs: Integral curbs are placed with the pavement in a single paving machine 
operation; however, hand methods may be allowed for radius, returns, and sections of curb 
and gutter 100 feet or less in length or in other special sections where mechanical equipment 
cannot be used. 

1. Pave, edge, protect, saw, and cure curb in same manner as pavement. 

2. Finish curb as rapidly as finishing operations on pavement permit. Maximum distance 
behind paving machine is 100 feet. 

3. Complete final finish on curbs by hand methods, including the use of a 6 foot 
straightedge. 

4. Check surfaces of curb and gutter with 10 foot straightedge; correct variations greater 
than 1/8 inch. Ensure top of curb slopes to street when Class A sidewalk will be 
constructed adjacent to the curb. 
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3.02 PAVEMENT CONSTRUCTION (Continued) 

5. For drop curb at driveways and where sidewalks intersect streets, use forms to shape the 
backs of such curbs. 

6. When using hand methods for building curb, the following additional requirements will 
apply: 
a. Remove free water, latency, dust, leaves, or other foreign matter from the slab prior 

to placing concrete for curb. 
b. Use freshly mixed concrete; do not store concrete in receptacles at side of pavement 

for use in curb at a later time; do not use concrete requiring retempering. 
c. Consolidate curb concrete to obtain adequate bond with the pavement slab and to 

eliminate honeycomb in the curb. Avoid disturbing the alignment of forms or the 
gutter flow line. 

H. PCC Railroad Crossing Approach: Construct according to Section 7010 and Figure 7010.903. 
Construct asphalt section according to the full depth patch requirements of Section 7040. 

I. Finishing: 

1. Grade and Crown: Promptly after concrete has been placed and vibrated, strike off the 
surface to the true section by the screed. Finish the surface true to crown and grade. 

2. Watering the Surface: The practice of lubricating the pavement surface by sprinkling 
water by spray, brush, or other methods to afford greater ease in finishing operation is 
not allowed. 

 
3. Floats: Finish surface with wood or magnesium floats; finish from both sides 

simultaneously if pavement is placed to full width with one pass of paving machine. 

4. Straightedging: 
a. After the longitudinal floating has been completed and the excess water has been 

removed, and while the concrete is still plastic, test the pavement surface for 
trueness. 

b. Immediately fill any depressions found with freshly mixed concrete, struck off, 
consolidated, and refinished. 

c. Check surface longitudinally while concrete is still plastic; correct any surface 
deviations greater than 1/8 inch in 10 feet. 

5. Surface Treatment: 
a. Drag Surface Treatment: Unless otherwise specified, texture the finished surface 

with an artificial turf or burlap drag treatment. 
1) Pull the artificial turf or burlap drag longitudinally over the finished surface to 

produce a tight, uniform, textured surface, and round the edges in a workmanlike 
manner. 

2) Remove the artificial turf or burlap drag from the pavement surface at regular 
intervals and clean with water to remove accumulated concrete from the fabric in 
order to maintain a consistent finished texture. 

3) When the desired texture is not attained, the Engineer may require the final finish 
be a broom finish. 

b. Surface Tining: When surface tining is specified, use a longitudinal tining. Under 
special circumstances, when specified in the contract documents, transverse tining 
may be required. 
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1) Longitudinal: 

a) Complete longitudinal surface tining using a machine with a wire broom or 
comb. For small or irregular areas, or during equipment breakdown, hand 
methods may be used. Use a broom or comb with a single row of tines 1/8 inch 
(+/- 1/64 inch) in width and uniformly spaced at 3/4 inch intervals. The depth of 
the grooves must be a minimum of 1/8 inch to a maximum of 3/16 inch in the 
plastic concrete. 

b) Use equipment with horizontal and vertical string line controls to ensure straight 
grooves. 

c) Conduct this operation at such time and in such manner that the desired 
surface texture will be achieved while minimizing displacement of the larger 
aggregate particles and before the surface permanently sets. 

d) At longitudinal joints, leave a 2 to 3 inch wide strip of pavement surface 
(centered along the joint) that is not grooved for the length of the joint. 

2) Transverse: 
a) If transverse surface tining is required or allowed, use a machine with a wire broom 

or comb. For small or irregular areas, or during equipment breakdown, hand 
methods may be used. Use a broom or comb with a single row of tines 1/8 inch (+/- 
1/64 inch) in width and randomly spaced from 3/8 inch to 1 5/8 inch with no more 
than 50% of the spacing exceeding 1 inch. The depth of the grooves must be a 
minimum of 1/8 inch to a maximum of approximately 3/16 inch in the plastic 
concrete. 

b) Conduct this operation at such time and in such manner that the desired surface texture 
will be achieved while minimizing displacement of the larger aggregate particles and 
before the surface permanently sets. 

c) Where abutting pavement is to be placed, the tining should extend as close to 
the edge as possible without damaging the edge. 

d) If abutting pavement is not to be placed, do not tine the 6 inch area nearest the 
edge or 1 foot from the face of the curb. 

 
6. Edge Finish: Before the concrete has taken its initial set, finish all edges of the pavement 

with an 1/8 inch radius edging tool. 
 

7. Honeycomb Repair: When paving without forms, fill any honeycombed area immediately 
with freshly mixed concrete and work into the slab prior to initial set and the application of 
curing. Failure to do so may prompt the Engineer to declare the work defective and cause it to 
be removed and replaced at no additional cost to the Contracting Authority. 

J. Surface Curing: 
 

1. Apply liquid curing compound in a fine spray to form a continuous, uniform film on the 
horizontal surface and vertical edges of pavement, curbs, and back of curbs immediately after 
surface moisture has disappeared, but no later than 30 minutes after finishing. With approval of 
the Engineer, the timing of cure application may be adjusted due to varying weather conditions 
and concrete mix properties to ensure acceptable macrotexture is achieved. 
a. Use a white pigment liquid curing compound for concrete not receiving an asphalt 

overlay. When specified in the contract documents, use a linseed oil solution. 
b. Use a dark-colored curing compound for concrete receiving an asphalt overlay. 

2. Apply compound with power sprayer; rate of application not less than 15 square yards per 
gallon (0.067 gallon per square yard); do not dilute compound. For concrete receiving an 
asphalt overlay, use a minimum rate for dark-colored cure of 12.5 square yards per gallon 
(0.08 gallon per square yards). 

 
3. Ensure liquid curing materials are well agitated in the supply drum or tank immediately before 

transfer to the sprayer. Keep curing materials well agitated during application. 
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4. Hand operated sprayers may be used for small and irregular areas. 
 

5. If forms are used, apply to pavement edges and back of curbs within 30 minutes after forms 
are removed. 

 
6. If, due to other operations, the coating is damaged within 72 hours after being applied, 

immediately re-coat the affected areas. Coating of the sawed surface with curing compound 
will not be allowed on joints that are to be sealed. When pavement is opened to traffic prior to 
72 hours after application of the curing coating, a re-coating will not be required. 

K. Construction of Joints: 

1. General: 
a. Construct joints of the type, dimensions, and at the locations specified in the contract 

documents. See the 7010 figures. 
b. Place longitudinal joints coincident with or parallel to the pavement centerline. 
c. Place all transverse joints at right angles to the centerline and extend the full width of 

the pavement. 
d. Place all joints perpendicular to the finished grade of the pavement and do not allow 

the alignment across the joint to vary from a straight line by more than 1 inch. 
e. Exercise care in placing, consolidating, and finishing the concrete at all joints. 

 
2. Saw Joints: 

a. Mark joint locations with a string line before sawing. 
b. Begin transverse joint sawing as soon as the concrete has hardened sufficiently to allow 

sawing without raveling or moving of aggregate. Saw joints before uncontrolled cracking 
takes place. 

c. Saw all joints in a single cutting operation for a specific joint. Make saw cuts true to line and 
to the dimensions specified in the contract documents. 

d. Discontinue sawing a joint if a crack develops ahead of the saw. 
e. Saw longitudinal joints within 24 hours of the concrete being placed. 
f. If necessary, continue the sawing operations both day and night. 
g. The concrete must be capable of supporting the sawing operations to allow the use 

of an early green concrete saw. 
h. Repair or replace pavement with uncontrolled or random cracking at no additional 

cost to the Contracting Authority. Use repair methods approved by the Engineer. 
Repair or replace at the direction of the Engineer. 

i. Use wet sawing for dust control when specified in the contract documents. 
j. Where boxouts occur in pavement, construct joints as shown on Figures 7010.103 

and 7010.904. 
 

3. Construction Joints: 
a. Place longitudinal and transverse construction joints where specified in the contract 

documents, at boxouts, and at headers. 
b. Locate and place forms for boxouts on grade prior to paving as shown on Figures 

7010.103 and 7010.904. 
c. Construct a Days Work (DW) or a Rigid Tie (RT) transverse construction joint no 

closer than 5 feet of an existing or planned transverse contraction joint. Construct the 
DW or RT transverse construction joint if concrete placement is delayed for more than 
30 minutes, at planned pavement gaps, or at the end of each day. 

d. Finish the edges of the pavement at construction joints with a 1/8 inch radius edging 
tool. 
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4. Expansion Joints: 
a. Install expansion joints as specified in the contract documents. 
b. Prevent movement of or damage to joint assembly when placing concrete; set joint 

material low enough to clear the finish machine. 
c. Construct double width expansion joint in curb over expansion joint in pavement. 

The backside of the joint must be clear of concrete. 
d. Align the expansion joint straight and true. After the mechanical finishing equipment 

has passed over the joint, check the joint for movement. If movement in excess of 1/2 
inch has occurred, immediately correct the installation to its intended position. 

e. If joint fillers are assembled in sections, or if joints as a whole are constructed in 
sections, do not allow offsets between adjacent fillers. 

f. Where more than one section is used in a joint, securely lace or clip the sections 
together. 

g. Supplemental vibration equipment is required for proper consolidation of the 
concrete. 

h. After the surface finishing has been completed, finish the edge of the joint with a 1/8 
inch edging tool. 

 
L. Joint Sealing: 

1. Timing: 
a. Unless otherwise allowed or approved by the Engineer, before any portion of the 

pavement is opened to the Contractor's equipment or to general traffic, clean and 
seal joints that require sealing. 

b. The Engineer may limit the wheel loads and axle loads of equipment operating on the 
pavement during this operation, if prior to the age and strength specified in Section 
7010, 3.05. Additional tests to determine the pavement strength may be required. 

2. Cleaning: 
a. For those joints that are not to be sealed, cleaning is not required. 
b. Within 3 hours after a joint has been wet sawed to the finished dimension, flush the 

wet sawing residue away from the sawed faces using a high pressure water blast 
operating with a minimum pressure of 1,000 pounds per square inch. Within 3 hours 
after a joint has been dry sawed to the finished dimension, blow the dry sawing 
residue from the joint using air compressors that provide moisture and oil free 
compressed air. 

c. Immediately prior to installation of sealant, clean joints with an air blast. Do not 
perform sealing until visual examination verifies the joint surfaces appear dry, in 
addition to being clear of dust and contamination. 

3. Sealing: 
a. Prepare and install joint sealer in the joint and to the proper level specified in the 

contract documents and as recommended by the manufacturer. 
b. Heat hot-poured sealers in a thermostatically controlled heating kettle; heat the 

material to the temperature required for use, but not above that recommended by the 
manufacturer. After sealing, remove excess sealer from the pavement surface. 

c. Seal joints the same day they are cleaned. Apply sealant only when the joint 
surfaces appear dry by visual examination. 

d. Place joint sealer only when the pavement and ambient air temperatures are 40°F or 
above. When near this minimum, additional air blasting or drying time, or both, may 
be necessary to ensure a satisfactory bond to the joint faces. When this sealer cannot 
be properly placed due to late fall work, submit a joint construction plan and sealing 
details to the Engineer for approval before commencing paving. Delay the cleaning, 
sealing, and, if required, resawing of joints until the following spring. This delay 
requires the Engineer’s approval. 
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e. When surface correction is required, repair seals damaged from the corrective work. 
Joint preparation, cleaning, and sealing may be delayed until after corrective work, 
provided the pavement is not opened to traffic before corrective work is performed. 

M. Pavement Backfill: Following slipform paving operations, place backfill material along the 
pavement within 48 hours of pavement attaining opening strength or as directed by the 
Engineer to prevent flow of water and any subsequent damage caused by undermining of the 
pavement. Prior to placement of full backfill material, construct check dams or other protection 
as appropriate to ensure no damage to the subgrade and/or subbase occurs. 

 
N. Form Removal: 

1. Timing: 
a. Remove forms after the initial set of the concrete has taken place. 
b. Remove stakes and forms with care to prevent cracking, spalling, or over stressing 

concrete. If damage does occur, repairs will be made as required by the Engineer. 
 

2. Honeycomb Repair: 
a. When the forms are removed, fill honeycombs with mortar composed of 1 part 

cement and 2 parts fine aggregate by weight. 
b. If the honeycombing is to the degree and nature that it is considered by the Engineer 

as defective work, remove and replace at no additional cost to the Contracting 
Authority. 

3. Paving Protection: In the area adjacent to the curbs and pavement edge, immediately 
place backfill after the forms are removed. Construct dams or other protection to ensure 
that no saturation or erosion of the subgrade under or near the pavement occurs. This 
may include check dams, pumping, etc. 

 
3.03 CURB AND GUTTER CONSTRUCTION (See Figure 7010.102) 

A. Complete the construction of curb and gutter separate from pavement in the same manner as 
for pavement in Section 7010, 3.02. 

 
B. Use a paving machine for curb and gutter. For curb and gutter sections less than 250 feet, 

hand finish methods may be used. 

3.04 PAVEMENT PROTECTION 
 

A. Weather Conditions: Do not place concrete when stormy or inclement weather or 
temperature prevents good workmanship. Temperature restrictions and protection 
requirements may be modified by the Engineer under unusual conditions. 

1. Cold Weather: 
a. Paving: Do not place aggregates containing frozen lumps, and do not place concrete 

on a frozen subgrade or subbase. Take all necessary actions to prevent the pavement 
from freezing. 
1) Concrete mixing and placement may be started, if weather conditions are 

favorable, when the air temperature is at least 34ºF and rising. At the time of 
placement, concrete must have a temperature of at least 40ºF. 

2) Stop mixing and placing when the air temperature is 38ºF or less and falling or if 
the temperature stops rising and does not reach 38ºF. 
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b. Protection: Prior to applying protection, cure all concrete pavement and curb/gutters, 
including exposed edges of the pavement and curb. In addition, protect concrete less 
than 36 hours old as follows: 

 

Night Temperature Forecast Type of Protection1 

35°F to 32°F One layer of burlap for concrete. 

31°F to 25°F 
Two layers of burlap or one layer of plastic on one 

layer of burlap. 

 
Below 25°F 

Four layers of burlap between layers of 4 mil plastic 
or equivalent commercial insulating material 

approved by the Engineer. 
1 Keep protection in place until one of the following conditions is met: 

a. The pavement is 5 calendar days old. 
b. Opening strength is attained. 
c. Forecasted low temperatures exceed 35°F for the next 48 hours. 
d. Forecasted high temperatures exceed 55°F for the next 24 hours and subgrade temperatures are 

above 40°F. 

 
1) Shut down paving operations in time to comply with protection requirements 

outlined above. During cold weather, allow more time for finishing and 
protection. Perform all finishing and covering operations prior to darkness. 
Temperature restrictions and protection requirements may be modified by the 
Engineer. 

2) Equivalent commercial insulating material approved by the Engineer may be 
used. This material must be waterproof and have a minimum R value of 1.0. If 
initial set has not yet occurred, place a layer of burlap on top of concrete prior to 
placing insulating blankets. 

3) Use a method of protection and materials that will maintain the concrete 
temperature above 40°F. 

2. Hot Weather: Hot weather condition is defined as any combination of the following 
conditions that tend to impair the quality of plastic concrete by accelerating the rate of 
moisture loss and rate of cement hydration causing thermal shrinkage and resulting in 
plastic shrinkage cracking: 

• High Ambient Temperature 
• High Concrete Temperature 
• Low Relative Humidity 
• High Wind Velocity 
• Solar Radiation 

a. General: 
1) During hot weather conditions, the Engineer may restrict concrete placement to 

early morning or evening hours. 
2) During hot weather conditions, advise the Engineer of the results of the 

theoretical evaporation rate throughout paving operations. 
 

b. Determine the Theoretical Rate of Evaporation: Use the following chart and the 
National Weather Service’s predicted maximum air temperature, relative humidity, 
and maximum steady wind velocity without gusts, for the date and the location of the 
paving pour. 
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To Use this Chart: 

Enter with air temperature, 
move up to relative humidity. 

Move right to concrete temperature. 

Move down to wind velocity. 

Move left , read approximate rate 
of evaporation 

3.04 PAVEMENT PROTECTION (Continued) 
 

Theoretical Rate of Evaporation Chart 
 

 
c. If the evaporation rate exceeds 0.1 pounds per square foot per hour but is less than 

0.3 pounds per square foot per hour, provide the following concrete evaporation 
protection. 
1) Immediately apply an approved evaporation retarder to the concrete 

pavement and curbs or increase the surface cure application to 1.5 times the 
standard specified rate. 

2) Take special precautions to ensure that the forms and subgrade are 
sufficiently moist or protected to avoid lowering the water content at the 
pavement/subgrade interface. In hot weather conditions, moisten the 
subgrade the evening before operations. 

3) Ensure that the time between placing and curing is minimized and eliminate 
delays. 

4) Moisten concrete aggregates that are dry and absorptive. 
5) Use a fog spray to raise the relative humidity of the ambient air if there is a delay 

in immediately applying the curing compound. 
6) Minimize solar heat by shading, wetting, or covering concrete chutes or other 

equipment that comes in contact with plastic concrete. 
d. If the evaporation rate is 0.3 pounds per square foot per hour or greater, discontinue 

placement of concrete. 
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3.04 PAVEMENT PROTECTION (Continued) 
 

3. Rain Protection: 
a. Have materials available, near the work site, for proper protection of the edges and 

surface of concrete. Protective material may consist of sheets of burlap or plastic 
film. Also have planks or other material with suitable stakes that can be used as 
temporary forms available. 

b. If initial set has not occurred, take every precaution necessary to protect the surface 
texture of the concrete. 

c. If so determined by the Engineer, failure to properly protect concrete will constitute 
cause for removal and replacement of defective pavement. 

B. Night Conditions: Perform all finishing and covering operations prior to darkness (half an 
hour after sunset). Do not commence construction until half an hour before sunrise. Do not 
place or finish concrete under artificial light, unless approved by the Engineer. 

C. Protection from Traffic: 
 

1. General: 
a. Protect the new pavement and its appurtenances from traffic, both public and that 

caused by the Contractor’s own employees and agents, at no additional cost to the 
Contracting Authority. This includes the erection and maintenance of warning signs, 
lights, barricades, watchmen to direct traffic, and pavement bridges or crossovers. 

b. Do not operate equipment with metal tracks, metal bucket blades, or metal motor 
patrol blades directly on new paving. Do not unload soil or granular materials, 
including base rock for storage and future reloading directly onto new paving. 

2. End of Day’s Run: 
a. At the end of each day's run and at all side streets, erect and maintain safety barriers 

and fencing as necessary to protect the pavement from damage. 
b. Install safety fences within 1 hour of the completion of finishing and curing operations. 

Leave fences in place and maintained until the concrete has attained the minimum 
strength or age. 

c. Intermediate safety fences may be required for the purpose of opening the pavement 
for access to a side road, side street, or entrance. 

 
3. Repair of Damages: At the discretion of the Engineer, and at no additional cost to the 

Contracting Authority, repair or replace any part of the pavement damaged by traffic or 
other causes occurring prior to final acceptance of the pavement. 
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3.05 USE OF PAVEMENT 

Time for opening pavement for use is determined by maturity method complying with Iowa DOT 
Materials I.M. 383 or age and test results. The minimum age and test results needed for opening 
are shown in Table 7010.01. 

 
Table 7010.01: Minimum Age and Tested Strength of Pavement Before Opening 

 

Class of 
Mix 

Type of 
Cement 

Minimum Age 
For Opening1 

Minimum 
Compressive 
Strength (psi) 

Minimum Flexural 
Strength Center 

Point (psi) 

C Type I 7 Days2 3,000 500 

M Type I 48 Hours 3,000 500 

1 Opening without testing only allowed upon approval of Engineer 
2 Five calendar days for concrete 9 inches thick or more. If maturity testing is used to determine opening, minimum 

flexural strength may be lowered to 350 psi if approved by the Engineer. 

 

3.06 TRANSPORTATION RESTRICTIONS 
 

A. Do not use concrete transported with continuous agitation when the cement has been in 
contact with the aggregate more than 90 minutes before it is placed. With the approval of the 
Engineer, an approved retarding admixture may be used at the rates required in Iowa DOT 
Materials I.M. 403. 

 
B. Do not use concrete transported without continuous agitation if the period elapsed between 

the time the concrete is mixed and the time it is placed is greater than 30 minutes. With the 
approval of the Engineer, an approved retarding admixture may be used at the rates required 
in Iowa DOT Materials I.M. 403 and the mixed-to-placed time may be extended. 

C. Ensure the methods of delivering and handling the concrete are such that objectionable 
segregation or damage to the concrete will not occur, and concrete placing will occur with a 
minimum of rehandling. 

 
D. Thoroughly clean the truck compartment in which concrete is transported and flush with water 

to ensure that hardened concrete will not accumulate. Discharge the flushing water from the 
truck compartment to the designated discharge point before it is charged with the next batch. 
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3.07 QUALITY CONTROL 

A. Testing: Provide the following material certifications and testing required to be performed by 
Supplier or Contractor. 

 
Table 7010.02: Material Certifications and Testing 

 

Material or 
Construction 

Item 

 
Tests 

 
Applicable 
Standard1

 

Methods of 
Acceptance of 
Sampling and 

Testing 

Field Sampling and Testing 

Frequency 
(minimum) 

Responsible 
Party 

 

 
Fine 

Aggregates 

Gradation 
I.M. 302, 306, 

336 Cert. Plant Insp.2 1/250 CY or min 1/day 
 
 
 
 
 
 
 
 
 

 
Supplier/ 

Contractor 

Moisture I.M. 308, 527 Cert. Plant Insp.2 1 per 1/2 day 

Specific 
Gravity 

I.M. 307 Cert. Plant Insp.2 1/250 CY or min 1/day 

Quality I.M. 209 Approved Source Prior to use 

 

 
Coarse 

Aggregates 

Gradation 
I.M. 302, 306, 

336 Cert. Plant Insp.2 1/250 CY or min 1/day 

Moisture I.M. 308, 527 Cert. Plant Insp.2 1 per 1/2 day 

Specific 
Gravity 

I.M. 307 Cert. Plant Insp.2 1/250 CY or min 1/day 

Quality I.M. 209 Approved Source Prior to use 

Portland 
Cement 

Quality I.M. 401 Approved Source Prior to use 

Fly Ash Quality I.M. 491.17 Approved Source Prior to use 
GGBFS Quality I.M. 491.14 Approved Source Prior to use 

Curing 
Compound 

Quality 
Iowa DOT 

Section 4105 
Approved Source Prior to use 

Joint Sealer Quality I.M. 436.01 Approved Source Prior to use 

Epoxy Dowel 
Bars and 

Assemblies 
Quality I.M. 451.03B Approved Source Prior to use 

Tie Bars Quality I.M. 451 Approved Source Prior to use 

 

 
Plastic 

Concrete 

Air Content I.M 318, 327 Field Test 1/200 CY or min. 1/day  
 
 

 
Engineer 

Slump I.M. 317 Field Test 1/200 CY or min. 1/day 

Cylinders I.M. 315 Field Test 
Set of 3/500 CY 
or two sets/day 

Beams 
I.M. 316, 327, 

328 Field Test 
Set of 3/500 CY 
or two sets/day 

Thickness ------------ Field Test 1/200 CY 

 

 
Hardened 
Concrete 

Smoothness 
SUDAS 7010, 

3.07 
Field Test - 

Straightedge 
Project length 

Smoothness 
SUDAS 7010, 

3.07 
Field Test - Inertial 

Profiler 
Project length 

 

 
Contractor 

Thickness 
SUDAS 7010, 

3.07 Field Test 
1 core/1000 SY 

or 3 cores/project 
Strength I.M. 383 Maturity Tests3

 Prior to placement 
1 Refers to the Iowa DOT Materials I.M.s, Iowa DOT Standard Specifications, or SUDAS Standard Specifications. 
2 Certified plant inspection per Iowa DOT Materials I.M. 527. 
3 The Contractor is responsible for developing the maturity curve for the specified mix, taking maturity readings, and delivering 

a copy of the results to the Engineer. 

 

B. Air Content: 
 

1. Air content of the concrete will be evaluated according to Iowa DOT Materials I.M. 318 
and 327. 
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2. When a test result is outside the tolerance for the target air content, the contractor will be 
notified immediately. An air test will then be immediately run behind the paver to aid in 
identifying the limits of the non-complying air. A test result between 5% and 8% behind 
the paver will be considered complying. This test will represent all concrete from the 
back of the paver back to the last documented complying test. Make immediate 
adjustments to the mix production and placement process to bring the air content back 
within tolerance. Do not use succeeding loads below the lower target air content 
tolerance by more than 0.5%. Each subsequent load will be tested until air content is 
within tolerance for two consecutive loads. For all incorporated, non-complying concrete 
that is out of tolerance, the Engineer will determine if removal and replacement is 
required or if a price adjustment, according to Table 7010.03, will be applied. 

 
Table 7010.03: Concrete Air Content Price Adjustments 

 

Air 
Minimum 

Content Range 
Maximum 

% Payment of Unit Price 

1.1* and below 0% 
0.6 to 1.0* 50% 
0.1 to 0.5* 75% 

 

 Low air tolerance limit  100% 
Target  100% 

High air tolerance limit  100% 
0.1 to 0.5** 95% 
0.6 to 1.0** 85% 
1.1 to 1.5** 75% 
1.6 to 2.0** 60% 

2.1** and above 0% 

 
*Air content deviation below the acceptable limits 
** Air content deviation above the acceptable limits 

 
C. Pavement Smoothness: Evaluate pavement smoothness for all PCC pavement and overlay 

surfaces. 

1. Straightedge: The Engineer will check PCC pavement surfaces with a 10 foot 
straightedge placed parallel to the centerline. Areas showing high spots of more than 1/4 
of an inch in 10 feet will be marked. Complete surface corrections according to the 
following procedures to an elevation where the area or spot will not show surface 
deviations in excess of 1/8 inch when tested with a 10 foot straightedge. 
a. Complete surface corrections by diamond grinding, placing a PCC overlay, or 

replacement. 
b. Use grinding and texturing equipment complying with Iowa DOT Section 2532. Use a 

minimum 36 inch wide cutting head, unless a 24 inch cutting head is necessary due 
space limitations. 

c. Perform surface correction parallel to lane lines or edge lines as directed by the 
Engineer. Make each pass parallel to the previous pass. Ensure the ground surface 
is of a uniform texture. 

d. Do not allow adjacent passes to overlap more than 1 inch or have a vertical 
difference of 1/8 inch as measured from bottom of groove to bottom of groove. 

e. Begin and end smoothness corrections at lines normal to the pavement lanes lines or 
edge lines within any one corrected area. Proceed from the centerline or lane line 
toward the pavement edge to maintain pavement cross slope. 

Surface corrections will be completed at the direction of the Engineer with no additional 
cost to the Contracting Authority. 
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2. Inertial Profilers: 
a. If specified in the contract documents, comply with Iowa DOT Section 2317 and 

Materials I.M. 341, Appendix A to measure pavement smoothness with an inertial 
profiler and start appropriate corrective measures, if necessary; the engineer will 
determine the corrective measures to be taken. No incentive for pavement 
smoothness will be made. 

b. Evaluate according to the smoothness requirements of Table 7010.04 and make 
surface corrections and/or price reductions. Surface corrections will be completed 
with no additional cost to the Contracting Authority. No incentive for pavement 
smoothness will be made. 

c. Smoothness measurements will be suspended for structures and through 
intersections. 

Table 7010.04: Smoothness Adjustment/Correction 
 

Segment Speed 
Mean Roughness Index 

(inches per mile) Pay Factor 

Greater than 
45 mph 

< 200 100% 
200 to 250 -$15.00/foot/lane or grind1 

≥ 250 Grind1 

Less than or equal 
to 45 mph 

< 250 100% 
250 to 300 -$15.00/foot/lane or grind² 

≥ 300 Grind² 

1 Correct to below 200 inches per mile 
2 Correct to below 250 inches per mile 

 

D. Pavement Thickness: 
 

1. At locations determined by the Engineer, cut samples from the pavement by drilling with 
a core bit that will provide samples with a 4 inch outside diameter. Restore the surface 
by tamping low slump concrete into the hole, finishing, and texturing. The Engineer will 
witness the core drilling, identify, and take possession of the cores. The Engineer will 
determine the core locations, measure the cores, and determine the thickness index 
according to Iowa DOT Materials I.M. 346 and 347, except as modified as follows: 
a. For regular or irregular shaped areas, use a lot size of 1,000 square yards. Include 

remnants less than 500 square yards in the last lot and remnants greater than 500 
square yards in a separate lot. Take a minimum of three cores per project. 

b. For any core with a deficiency greater than 0.15 inch, take two additional cores in that 
pavement lot and use the average of the three cores. 

 
2. If approved by the Engineer, take non-destructive measurements to determine the 

pavement thickness and the thickness index for each section. 
a. Use Magnetic Imaging Tomography (MIT) Scan T2 or T3 gauge to perform thickness 

measurements. 
b. Use 24 gauge commercial steel as targets that are 11.81 inches in diameter with G90 

coating meeting ASTM A 653. 
c. The Engineer will determine the location of each lot, the random location of each 

metal target, and the random thickness measuring scheme for each section using an 
Iowa DOT developed spreadsheet. Immediately prior to paving, the Engineer will 
place the target or observe the contractor place the target. The program will 
randomly determine which targets to measure. 
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1) For regular or irregular areas, the section will be divided longitudinally into 1,000 
square yard lots. One target will be located in each lot based on the spreadsheet 
selection. Beginning with the first station at +00, place a target from the edge of 
the pavement halfway between dowel baskets, if applicable. If the +00 station 
falls on a basket, move the target location ahead halfway between the dowel 
baskets. A minimum of 10 targets will be tested. If a target location falls on a 
bridge or in an approach section, it will be eliminated. 

2) The transverse location of the targets will be randomly determined by the 
spreadsheet. The random locations will be 4 feet from edge of pavement, left or 
right. Place targets in the center of the pavement panel to prevent interference 
by the steel in the joints. For ease of measuring, plates may be placed 18 inches 
from the edge if there is no tie steel or a work bridge is not available. 

d. Follow the manufacturer’s instructions for operating the thickness gauge. It is 
important to avoid testing close to any steel including vehicles, equipment, steel toed 
shoes as well as tie bars, dowel bars and baskets, and manhole covers. When 
wearing steel toed shoes, always keep both toes at least 2 feet from the gauge 
during the test. Three repeat readings will be taken. The readings should all be within 
0.15 inch of each other. 

e. Evaluate each section according to Iowa DOT Materials I.M. 346. 
f. The Engineer will perform quality assurance testing at a minimum of one random test 

per seven plate locations, using one of the following methods. 
1) Probe during paving operations according to Iowa DOT Materials I.M. 396. Plates 

may be moved to 18 inches from the edge of the pavement to allow easier 
testing. 

2) Survey, to a minimum of 0.005 foot, on the plate prior to paving and on top of the 
pavement directly over the plate after placement to determine an accurate 
thickness verification. 

3) MIT gauge according to Iowa DOT Materials I.M. 346. Use a different gauge than 
the one used by the contractor on the project. 

g. Include all MIT Scan measurements and quality assurance measurements for 
calculation of pavement thickness. The final pavement thickness will be determined 
by one of the following: 
1) If all the quality assurance measurements are within ±0.25 inch of the MIT Scan 

measurements, the MIT Scan measurements will be considered validated. The 
Engineer will determine final thickness based on the average MIT Scan 
measurements. 

2) If at any one location, the quality assurance measurements are greater than 
±0.25 inch difference from the MIT Scan measurements, core at the plate 
location and 2 feet away from the plate location. If the core at the plate location 
indicates that it has moved during placement, use the core thickness from the 
core taken 2 feet away as the pavement thickness. The Engineer will replace the 
MIT Scan thickness at the location with the core thickness taken 2 feet away 
along with the average MIT Scan measurements as final pavement thickness. 

3) If all of the quality assurance measurements are greater than ±0.25 inch 
difference from the MIT Scan measurements, the Engineer will randomly select a 
minimum of 10 random locations, at 2 feet from the plate location, for coring by 
the Contractor. The Engineer will use the average core thickness, tested 
according to Iowa DOT Materials I.M. 346, to determine final pavement 
thickness. 
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h. If any measurement is deficient from T by 0.5 inch or more, the measurement should 
be rechecked to confirm the reading and the equipment. If the repeat measurement is 
also 0.5 inch or more below T, mark the location directly over the target. Drill a 4.0 
inch diameter core at that location. If the core length confirms the pavement is 
deficient by 0.5 inch or more, drill a core 60 feet in each direction longitudinally at the 
same transverse location from the deficient core. Drilling will be continued at 60 feet 
intervals until a core is obtained that is not deficient. Interpolate between this core 
and the adjacent core to determine the limits of the deficient area. These additional 
cores are to be used to define the deficient area and will not be used in the thickness 
index calculation. When an obstruction, such as a bridge, intersection, previous work, 
etc., prevents drilling a core at the required 60 feet interval in either direction 
longitudinally, continue the balance of the distance on the other side of the 
obstruction. 

 
3. Coring of pavement or other work for thickness determination may be waived by mutual 

agreement for sections of the same design thickness less than 2,500 square yards. 

4. Based on the thickness index determined by the Engineer, the pavement payment will be 
as shown in Tables 7010.05 and 7010.06. 

 
5. If the thickness index deficiency is greater than 0.51 for pavements thinner than 9 inches 

or 0.91 for pavements 9 inches or thicker, the Engineer will study the extent and severity 
of the deficiency of the pavement areas. The Engineer will require one of the following 
based on a review on the level of deficiency, the amount of the payment penalty, and the 
estimated reduction in the design life of the deficient pavement: 
a. Removal and replacement of the deficient areas with pavement complying with the 

contract documents at no additional cost to the Contracting Authority. 
b. Completion of an agreement that provides a combination of an extended guarantee 

period and payment penalty and allows the deficient pavement to be left in place. 

Table 7010.05: Pay Factor for PCC Pavement for Design 
Thickness less than 9" 

 

Thickness Index Range Percent Payment 

More than 0 to -0.15 100 
-0.16 to -0.25 95 
-0.26 to -0.50 85 
-0.51 or less As determined by the Engineer 
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Table 7010.06: Pay Factor for PCC Pavement for Design Thickness 9” 
or Greater 

 

Thickness Index Range Percent Payment 

More than 0.00 to -0.15 100 
-0.16 to -0.20 99 
-0.21 to -0.25 98 
-0.26 to -0.30 97 
-0.31 to -0.35 96 
-0.36 to -0.40 95 
-0.41 to -0.45 94 
-0.46 to -0.50 93 
-0.51 to -0.55 92 
-0.56 to -0.60 91 
-0.61 to -0.65 90 
-0.66 to -0.70 89 
-0.71 to -0.75 88 
-0.76 to -0.80 87 
-0.81 to -0.85 86 
-0.86 to -0.90 85 
-0.91 or less As determined by the Engineer 

E. Defects or Deficiencies: Remove and replace or repair pavement containing excessive 
cracks, fractures, spalls, or other defects at no additional cost to the Contracting Authority. The 
method of replacement or repair will be determined by the Engineer. 
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DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING 
Clarinda, Iowa 
DAS#:9444.00 

RFB#:RFP944400-01 

PROJECT 9444.00   SIDEWALKS, SHARED USE PATHS, AND DRIVEWAYS    SUDAS SECTION 7030 -1  
 10-10-2025 

2025 SUDAS      Division 7 - Streets and Related Work 
     Section 7030 - Sidewalks, Shared Use Paths, and Driveways 

 
SIDEWALKS, SHARED USE PATHS, AND DRIVEWAYS 

 
PART 1 - GENERAL 

1.01 SECTION INCLUDES 
 

A. Removal of Sidewalks, Shared Use Paths, and Driveways 
 

B. Installation of Sidewalks, Shared Use Paths, and Driveways 

1.02 DESCRIPTION OF WORK 
 

A. Remove existing sidewalks, shared use paths, and driveways. 
 

B. Install shared use paths. 

C. Install sidewalk. 
 

D. Install driveway. 
 

1.03 SUBMITTALS 

Comply with Division 1 - General Provisions and Covenants, as well as the following: 
 

A. PCC mix design. 
 

B. Asphalt mix design. 

C. Brick source, absorption, compressive strength; samples of brick showing texture and color. 
 

D. Submit type and color of detectable warnings. 

E. Results of required testing. 
 

1.04 SUBSTITUTIONS 
 

Comply with Division 1 - General Provisions and Covenants. 

1.05 DELIVERY, STORAGE, AND HANDLING 
 

Comply with Division 1 - General Provisions and Covenants, as well as the following: 
 

A. Portland Cement Concrete: See Section 7010. 

B. Asphalt: See Section 7020. 
 

1.06 SCHEDULING AND CONFLICTS 
 

Comply with Division 1 - General Provisions and Covenants. 

1.07 SPECIAL REQUIREMENTS 

None. 
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1.08 MEASUREMENT AND PAYMENT 

A. Removal of Sidewalk, Shared Use Path, or Driveway: 

1. Removal of Sidewalk: 
a. Measurement: Measurement will be in square yards for the area of sidewalk removed. 
b. Payment: Payment will be at the unit price per square yard for the area of sidewalk removal. 
c. Includes: Unit price includes, but is not limited to, sawing, hauling, and disposal of materials 

removed. 

2. Removal of Shared Use Path: 
a. Measurement: Measurement will be in square yards for the area of shared use path removed. 
b. Payment: Payment will be at the unit price per square yard for the area of shared use path 

removal. 
c. Includes: Unit price includes, but is not limited to, sawing, hauling, and disposal of materials 

removed. 

3. Removal of Driveway: 
a. Measurement: Measurement will be in square yards for the area of driveway removed. 
b. Payment: Payment will be at the unit price per square yard for the area of driveway removal. 
c. Includes: Unit price includes, but is not limited to, sawing, hauling, and disposal of materials 

removed. 

B. Removal of Curb: 

1. Measurement: Measurement will be in linear feet for removal of curb by grinding or sawing, 
measured along the back of curb. 

2. Payment: Payment will be at the unit price per linear foot for the removal of curb. 

3. Includes: Unit price includes, but is not limited to, hauling and disposal of materials removed. 

C. Shared Use Paths: 

1. Measurement: Each type and thickness of shared use paths will be measured in square yards. 
The area of manholes, intakes, or other fixtures in the pavement will not be deducted from the 
measured pavement area. 

2. Payment: Payment will be at the unit price per square yard for each type and thickness of shared 
use path. 

3. Includes: Unit price includes, but is not limited to, subgrade preparation, jointing, sampling, 
slope and smoothness testing and correction, and testing. 

D. Special Subgrade Preparation for Shared Use Paths: 

1. Measurement: Measurement will be in square yards for special subgrade preparation. 
Measured area will include 2 feet outside of the pavement on either side of the path. 

2. Payment: Payment will be at the unit price per square yard for the area of special subgrade 
preparation. 
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1.08 MEASUREMENT AND PAYMENT (Continued) 

3. Includes: Unit price includes, but is not limited to, water required to bring subgrade moisture 
content to within the required limits. 

E. PCC Sidewalk: 

1. Measurement: Each thickness of PCC sidewalk will be measured in square yards. The area of 
manholes, intakes, or other fixtures in the pavement will not be deducted from the measured 
pavement area. 

2. Payment: Payment will be at the unit price per square yard for each thickness of PCC sidewalk. 

3. Includes: Unit price includes, but is not limited to, minor grade adjustments at driveways and other 
intersections, subgrade preparation, formwork, additional thickness at thickened edges, jointing, 
sampling, slope and smoothness testing and correction, and testing. 

F. Brick/Paver Sidewalk with Pavement Base: 

1. Measurement: Measurement will be in square yards for the area of brick/paver sidewalk placed on 
a pavement base. The area of pavement base will not be measured separately. 

2. Payment: Payment will be at the unit price per square yard for the area of brick/paver sidewalk. 

3. Includes: Unit price includes, but is not limited to, subgrade preparation, pavement base, 
setting bed, neoprene asphalt adhesive for asphalt setting bed, setting the bricks/pavers, 
installing weep holes and associated materials, and sand/cement joint filler. 

G. Detectable Warnings: 

1. Measurement: Measurement will be in square feet for the area of detectable warnings installed. 
Paved area beneath detectable warnings will be measured with sidewalk or shared use path 
item. 

2. Payment: Payment will be at the unit price per square foot for the area of detectable warnings 
installed. 

3. Includes: Unit price includes, but is not limited to, steel bar supports and manufactured 
detectable warning panels. 

H. Driveways: 

1. Paved Driveways: 
a. Measurement: Each type and thickness will be measured in square yards. The area of 

manholes, intakes, or other fixtures in the pavement will not be deducted from the measured 
pavement area. 

b. Payment: Payment will be at the unit price for each type and thickness of driveway. 
c. Includes: Unit price includes, but is not limited to, excavation, subgrade preparation, jointing, 

sampling, and testing. 
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1.08 MEASUREMENT AND PAYMENT (Continued) 

2. Granular Surfacing for Driveways by Square Yards: 
a. Measurement: Measurement will be in square yards for the thickness of granular surfacing 

placed. 
b. Payment: Payment will be at the unit price per square yard for each thickness of granular 

surfacing placed. 
c. Includes: Unit price includes, but is not limited to, excavation and preparation of subgrade. 

3. Granular Surfacing for Driveways by Tons: 
a. Measurement: Measurement will be in tons for the thickness of granular surfacing placed. 
b. Payment: Payment will be at the unit price per ton for each thickness of granular surfacing 

placed. 
c. Includes: Unit price includes, but is not limited to, excavation and preparation of subgrade. 

 
I. Sidewalk, Shared Use Path, and Driveway Assurance Testing: 

1. Sidewalk Assurance Testing: 
a. The Contractor will not be responsible for concrete compression or asphalt density testing 

unless otherwise specified in the contract documents. 
b. If the contract documents specify that the Contractor is responsible for concrete 

compression and asphalt density testing, performed by an independent testing laboratory 
hired by the Contractor, measurement and payment will be as follows: 
1) Measurement: Lump sum item; no measurement will be made. 
2) Payment: Payment will be at the contract lump sum price. 

c. The Contractor will be responsible for payments associated with all retesting resulting from 
failure of initial tests. 

 
2. Shared Use Path Assurance Testing: 

a. The Contractor will not be responsible for concrete compression or asphalt density testing 
unless otherwise specified in the contract documents. 

b. If the contract documents specify that the Contractor is responsible for concrete 
compression and asphalt density testing, performed by an independent testing laboratory 
hired by the Contractor, measurement and payment will be as follows: 
1) Measurement: Lump sum item; no measurement will be made. 
2) Payment: Payment will be at the contract lump sum price. 

c. The Contractor will be responsible for payments associated with all retesting resulting from 
failure of initial tests. 

 
3. Driveway Assurance Testing: 

a. The Contractor will not be responsible for concrete compression or asphalt density testing 
unless otherwise specified in the contract documents. 

b. If the contract documents specify that the Contractor is responsible for concrete 
compression and asphalt density testing, performed by an independent testing laboratory 
hired by the Contractor, measurement and payment will be as follows: 
1) Measurement: Lump sum item; no measurement will be made. 
2) Payment: Payment will be at the contract lump sum price. 

c. The Contractor will be responsible for payments associated with all retesting resulting from 
failure of initial tests. 
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PART 2 - PRODUCTS 

2.01 PORTLAND CEMENT CONCRETE 
 

A. Use Class A or C concrete for sidewalks and driveways and Class C for shared use paths with 
materials complying with Section 7010. Use coarse aggregate of Class 2 durability or better. 

B. Comply with the following for PCC mixes for sidewalks, shared use paths, and driveways unless 
otherwise approved by the Engineer. 

Table 7030.01: PCC Mixes 
 

 Machine Finish Hand Finish 

Type of Concrete Class A or C Class A or C 

Slump Minimum 1/2 in. 1/2 in. 

Slump Maximum 2 1/2 in. 4 in. 

Percent Air Content   

• Target 7% 7% 

• Minimum 6% 6% 

• Maximum 8 1/2% 8 1/2% 

 
2.02 ASPHALT 

 
Comply with Section 7020 for mix design. 

 
A. Use Low Traffic (LT), 1/2 inch or 3/8 inch mix. 

 
B. For shared use paths adjacent to pavement that also functions as the pavement shoulder, use Low 

Traffic (LT), 1/2 inch mix. 

 
C. Use asphalt binder complying with Section 7020 with a performance grade of PG 58-28S or 58-34S. 

2.03 BRICKS/PAVERS 
 

A. Clay Bricks: Use 8 inch by 4 inch by 2 1/4 inch thick clay paving bricks with straight edges or a 
maximum chamfer of 1/8 inch manufactured to comply with ASTM C 902, Class SX, Type I. Color 
selection and surface texture as approved by the Engineer. 

B. Concrete Pavers: Supply as specified in the contract documents. Use pavers with straight edges or 
a maximum chamfer of 1/8 inch. 

 
2.04 SETTING BED FOR BRICKS/PAVERS 

 
A. Asphalt: 

1. Mixture: Proportion mix using 7% asphalt binder and 93% fine aggregate. Apportion each ton 
in the approximate ratio of 145 pounds asphalt binder to 1,855 pounds sand. Maintain mix 

temperature at approximately 250°F during placement. 
 

2. Asphalt Binder: Use asphalt binder complying with Section 7020 with a performance grade of 
PG 58-28 or 64-22. 

3. Fine Aggregate: Use clean, hard sand with durable particles free from adherent coating, lumps of 
clay, alkali salts, and organic matter. Use sand that is uniformly graded from coarse to fine with all 
passing the No. 4 sieve and meeting AASHTO T 27. 
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2.04 SETTING BED FOR BRICKS/PAVERS (CONTINUED) 

B. Pre-mixed High Performance Cold Mix: If allowed, substitute a pre-mixed high performance 
cold mix product for the asphalt setting bed generally meeting the asphalt mixture requirements 
noted above. 

 
C. Sand: Use clean, hand sand free from deleterious materials. Use sand meeting ASTM C 33 that is 

uniformly graded with all passing the No. 4 sieve and 3% or less passing the No. 200 sieve. 
 

2.05 NEOPRENE MODIFIED ASPHALT ADHESIVE FOR BRICKS/PAVERS 

 
A. Mastic (Asphalt Adhesive): 

Solids (Base): 74% to 76% 
Pounds per Gallon: 8 to 8 1/2 pounds 
Solvent: Mineral spirits with a flash point above 100° F 

B. Base (2% Neoprene, 10% Asbestos-free Fiber, 88% Asphalt): Melting Point:

 200° F minimum according to ASTM D 36 
Penetration: 23 to 27 according to ASTM D 5 

1250 mm minimum according to ASTM D 113 @ 25° C, and a rate of 50 
mm/minute 

2.06 BRICK/PAVER JOINT FILLER 

Dry sand-cement mixture consisting of one part masonry cement complying with ASTM C 91 and three 
parts sand complying with ASTM C 144 and passing the No. 16 sieve. Provide colored cement as 
specified in the contract documents. 

 
2.07 DETECTABLE WARNINGS 

Use manufactured detectable warning panels with a non-slip surface and raised truncated domes. 
Comply with the Proposed Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way 
(also known as PROWAG) for contrast and dimension requirements. Also comply with Iowa DOT 
Materials I.M. 411. 

2.08 GRANULAR DRIVEWAY SURFACING 
 

Class A crushed stone or Class C gravel complying with Iowa DOT Section 2315. 

2.09 ISOLATION AND EXPANSION JOINT SEALANT 
 

Use a polyurethane, self-leveling sealant complying with ASTM C 920. Application temperature range of 
40 to 120°F. Minimum elongation 700%. 

 
 
 
 
 
 
 
 
 
 
 
 

Ductility: 
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PART 3 - EXECUTION 

3.01 REMOVALS 
 

A. Remove sidewalks, shared use paths, driveways, bricks, and curbs to the removal limits specified in 
the contract documents. 

B. Saw pavement full depth in straight lines to the specified removal limits. 
 

C. Remove to the specified removal limits without damage to adjacent property, trees, utilities, or 
pavement that are to remain in place. 

D. Salvage and stockpile all bricks removed. 
 

E. Grind or saw existing curbs at locations specified in the contract documents to install sidewalks, 
shared use paths, and driveways. 

 
F. Dispose of rubble and debris resulting from removal operations. 

3.02 SUBGRADE PREPARATION 
 

A. Shared Use Paths: 
 

1. Subgrade Preparation: Comply with Iowa DOT Section 2109. 

2. Special Subgrade Preparation: 
a. Construct subgrade to final elevation. 
b. Scarify and mix the top 6 inches of subgrade material to a width equal to that of the proposed 

pavement, plus 2 feet on each side. 
c. Compact loose subgrade material with Type A compaction complying with Section 2010. 
d. Proof roll compacted subgrade according to Section 2010. 

 
B. Sidewalks and Driveways: 

1. Remove all vegetation and roots from ground surface. 
 

2. Construct grade to final subgrade elevation. 
a. Cut area: Remove all material that will be displaced by the sidewalk. 
b. Fill area: Scarify the surface to be covered with embankment to a depth of at least 6 inches 

and compact. Construct embankment in lifts of 6 inches or less and compact each lift. Tamp 
surface with a mechanical tamper until firm and unyielding. 

3. Remove all soft, spongy, or yielding spots and fill the void with suitable backfill material. 
 

3.03 ADJUSTMENT OF FIXTURES 

A. Adjust fixtures to conform to the finished pavement surface. Cooperate and coordinate with the utility 
agency to ensure proper fixture adjustment. 

 
B. Comply with Sections 5020, 6010, or 8010 as appropriate. 
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3.04 PCC SIDEWALKS, SHARED USE PATHS, AND DRIVEWAYS 

Construct sidewalks and shared use paths to the line and running slope specified in the contract 
documents. Unless otherwise specified in the contract documents, the maximum cross slope is 2.0%, 
target cross slope is 1.5%, and minimum cross slope is 1.0%. 

 
A. Form Setting: Comply with Section 7010 with the following additional requirements and exceptions. 

1. Slip form paving equipment may be allowed in lieu of setting forms, if approved by the Engineer. 

2. Wood forms are allowed. 
 

3. Use of an automated subgrade trimmer is not required. 
 

4. Set forms true to line and grade and hold them rigidly in place by stakes placed outside the forms 
and flush with or below the top edge of the forms. 

5. Measure or stake as required to construct project elements. If either of the following is met and 
construction survey is not a bid item, the Contracting Authority will verify that form work complies 
with the design requirements: 
a. The tolerance between the design running slope and the maximum allowable running slope is 

less than 1.0%. 
b. The tolerance between the design cross slope of the sidewalk, turning space, or shared use 

path and the maximum allowable cross slope is less than 0.5%. 

If adequate tolerances are contained in the design, the Contracting Authority will not verify the 
form work for the construction of sidewalks or shared use paths. If field adjustments cause 
changes that will bring the facility into the range of tolerances shown above, notify the Engineer 
prior to construction. 

 
B. Concrete Pavement Placement: 

 
1. Shared Use Paths: Comply with Section 7010. 

2. Sidewalk: 
a. Maintain moist subgrade in front of paving operation 
b. Deposit concrete on the subgrade as required to minimize rehandling to prevent segregation. 
c. Hand spread with shovels, not rakes. 
d. Place concrete as required to slightly overfill the space between the forms. 
e. For thicknesses less than 5 inches, consolidate by knifing with hand tools. When thickness is 

5 inches or greater, consolidate with hand or mechanical vibrators meeting Section 7010, 
3.01, C, 3. Smooth by use of a straightedge. 

f. Do not contaminate freshly mixed concrete with earth or other foreign materials. 

3. Driveways: Comply with Figures 7030.101 and 7030.102 and Section 7010. The use of a 
paving machine is not required. 

 
C. Finishing: 

1. Shared Use Paths and Driveways: 
a. Comply with Section 7010. 
b. Provide a burlap drag or broom finish. 
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3.04 PCC SIDEWALKS, SHARED USE PATHS, AND DRIVEWAYS (Continued) 

2. Sidewalks: 
a. Use a wood float to depress the large aggregate and create a dense surface. 
b. Allow concrete to set until all shine has disappeared from the surface. 
c. Smooth with a metal trowel until surface is free from defects and blemishes. 
d. Construct joints by sawing or by using a jointer or groover tool. 

e. Finish edges of sidewalk or driveway with an edging tool having a radius of approximately 1/2 
inch. Ensure tool marks do not appear on the finished surface. 

f. Brush with a soft broom at right angles to the side forms to provide a non-skid surface. 

D. Curing: Cure according to Section 7010. 
 

E. Form Removal: Comply with Section 7010. 
 

F. Jointing: 

1. Construction Joints: 
a. Locate construction joints to provide uniform joint spacing. 
b. Place a construction joint at the close of each day’s work or when depositing of concrete is 

stopped for 45 minutes or more. 
c. Form construction joint by using a header board. Set perpendicular to the surface and at right 

angles to the centerline. 

2. Transverse Contraction Joints: 
a. Shared Use Paths: 

1) Space transverse joints equal to the width of the shared use path, or as specified in the 
contract documents. 

2) Saw contraction joints according to Section 7010. 
b. Sidewalks and Driveways: 

1) Space sidewalk contraction joints equal to the width of the sidewalk. 
2) Space driveway contraction joints so panel length does not exceed 12 feet. 
3) Form transverse contraction joints to a depth of 1 1/4 inches with a pointed trowel or 

jointing tool. In lieu of forming, joints may be sawed within 12 hours of placement with a 
1/8 inch blade saw to a depth of 1/3 the pavement thickness. Use a straightedge if joints 
are sawed with a hand-held saw. 

 
3. Longitudinal Contraction Joints: 

a. Shared Use Paths and Sidewalks: Saw joint to 1/8 inch wide and to a depth of 1/3 the 
pavement thickness. 

b. Driveways: 
1) Space longitudinal contraction joints so panel width does not exceed 12 feet. 
2) Form longitudinal contraction joints to a depth of 1 1/4 inches with a pointed trowel or 

jointing tool. In lieu of forming, joints may be sawed with a 1/8 inch blade saw to a depth 
of 1/3 the pavement thickness. Use a straightedge if joints are sawed with a hand-held 
saw. 

 
4. Isolation Joints: 

a. Install isolation joints where sidewalks, shared use paths, or driveways abut roadway 
pavement, parking lots, buildings, and structures. 

b. For a sidewalk constructed with a driveway, install an isolation joint on the property side of the 
sidewalk and a ‘C’ or ‘E’ joint on the street side of the sidewalk. 

c. Install a 1/2 inch or 3/4 inch thick strip of preformed resilient joint material, according to 
Section 7010, to the full depth of concrete. Trim any isolation joint material protruding above 
the finished work to the level of the abutting concrete. 
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3.04 PCC SIDEWALKS, SHARED USE PATHS, AND DRIVEWAYS (Continued) 
 

d. If the isolation joint is to be sealed, place the preformed material 1/2 inch below the level of 
the abutting concrete. 

5. Joint Sealing: 
a. Do not seal construction or contraction joints in sidewalks, shared use paths, or driveways. 
b. If sealing of expansion or isolation joints is specified in the contract documents, trim 

preformed joint material to a depth of 1/2 inch below the concrete surface. Ensure the joint is 
clean and dry. Install joint sealant per manufacturer’s recommendations. 

3.05 ASPHALT SHARED USE PATHS AND DRIVEWAYS 
 

Construct sidewalks and shared use paths to the line and running slope specified in the contract 
documents. Unless otherwise specified in the contract documents, the maximum cross slope is 2.0%, 
target cross slope is 1.5%, and minimum cross slope is 1.0%. Comply with Section 7020. 

 
3.06 BRICK/PAVER SIDEWALKS WITH A PAVEMENT BASE 

 
A. General: 

1. Comply with Figure 7030.203. 
 

2. Use a cross-section and patterns as specified in the contract documents or approved by the 
Engineer. 

3. Do not use broken bricks or materials with stained faces in the paving areas. 

4. Construct the concrete base to comply with PCC sidewalk construction specifications. 
 

B. Setting Bed: 

1. Place 3/4 inch depth control bars on the base to serve as guides for the striking board. Shim 
depth control bars as necessary to adjust bedding thickness and to ensure the top surface of 
pavers will be at the required finished grade. 

 
2. Place bedding material between the parallel depth control bars. Pull striking board over bars 

several times. After each pass, spread fresh bedding material over low or porous spots to 
produce a smooth and even setting bed. After placing and smoothing each section, advance 
depth control bars to next section. After removal of depth control bars and shims, carefully fill any 
depressions that remain. 

 
3. While still hot, roll the asphalt setting bed with a power roller to a nominal depth of 3/4 inch. 

4. Ensure the joints in the concrete base do not project through the asphalt setting bed. 
 

5. Apply neoprene modified asphalt adhesive over the top surface of the cooled asphalt setting bed 
with notched trowel with serration not exceeding 1/16 inch. Allow adhesive to dry to the touch 
before placing pavers. 

C. Weep Holes: 
 

1. Install 2 inch diameter, 12 inch long, PVC pipe even with the top of the asphalt setting bed at the 
locations identified on the plans. 

2. Fill pipe with 3/4 inch clean rock and cover weep hole with engineering fabric. 
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3.06 BRICK/PAVER SIDEWALKS WITH A PAVEMENT BASE (Continued) 
 

3. Install minimum of 12 inch deep and 12 inch wide reservoir of clean 3/4 inch rock around the pipe 
below the PCC sidewalk base or extend the rock reservoir to the pavement subdrain. 

D. Bricks/Pavers: 
 

1. Place the bricks/pavers by hand in straight courses with hand tight joints and uniform top surface. 

2. Sweep dry joint filler into joints until the joints are completely filled. 
 

3. Fog surface lightly with water to cure cement. 
 

4. Clean any cement stains from bricks/pavers surface. Remove stains from other concrete 
surfaces. 

E. Protection: Protect newly laid bricks/pavers at all times using panels of plywood. Panels can be 
advanced as work progresses; however, keep the plywood protection in areas that will be subjected 
to movement of materials, workers, and equipment. Take precautions in order to avoid depressions 
and protect brick/paver alignment until cured and ready for pedestrian or vehicle traffic. 

 
3.07 DETECTABLE WARNING INSTALLATION 

 
Set detectable warning panels in fresh concrete according to the manufacturer’s recommendations and 

Figure 7030.210. 

 
3.08 SLOPE AND SMOOTHNESS TESTING 

 
A. Slope for Sidewalks, Curb Ramps, Turning Spaces, and Shared Use Paths: 

1. Complete slope measurements and documentation according to Iowa DOT Materials I.M. 363. 

2. At no additional cost to the Contracting Authority, remove and replace all sections not meeting 
PROWAG requirements as detailed in SUDAS Design Manual Section 12A-2. 

B. Smoothness for Shared Use Paths and Driveways: 

1. Check finished surface with a 10 foot straightedge placed parallel to the centerline. Mark areas 
showing high spots of more than 1/4 of an inch in 10 feet. 

2. If directed by the Engineer, correct marked areas by grinding down with an approved grinding 
tool to an elevation where the area will not show deviations in excess of 1/8 inch. 

 
3.09 GRANULAR DRIVEWAY SURFACING 

 
Comply with Iowa DOT Section 2315. 

3.10 CLEANING 
 

A. Remove all litter and construction materials or tools immediately after the end of the curing period. 
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3.10 CLEANING (Continued) 

 
B. Remove excess dirt from the site. 

C. Broom clean completed sidewalks, shared use paths, and driveway. 

 

3.11 MATERIAL TESTING 
 

A. General: When testing is specified in the contract documents as the Contractor’s responsibility, 
provide testing using the services of an independent testing laboratory approved by the Engineer. 

 
B. Concrete Compression Tests: When the concrete volume placed on a single day exceeds 20 cubic 

yards, comply with the following test requirements. When deficiencies are encountered, comply with 
Section 7010, 3.07, E. 

1. Prepare at least two test cylinders per day. 

2. If the concrete volume placed on a single day exceeds 200 cubic yards, prepare two test cylinders 
for each 200 cubic yards placed. 

 
3. Provide 7 and 28 calendar day tests according to ASTM C 39. Minimum compressive strength is 

2,000 psi at 7 days and 4,000 psi at 28 days. 

C. Asphalt Density and Thickness Tests: When the area of asphalt placed on a single day exceeds 
100 square yards, comply with the following test requirement. When deficiencies are encountered, 
comply with Section 7020, 3.04, A. 

 
1. Prepare at least two cores per day. 

2. If the area of asphalt placed on a single day exceeds 2,000 square yards, prepare two cores for 
each 2,000 square yards placed. 

 
3.11 SIDEWALK AND CURB RAMP COMPLIANCE 

Compliance with cross slopes and grades, as well as all other elements, for sidewalks and curb ramps is 
crucial. If the construction cannot be completed as specified in the contract documents, it may be 
necessary to adjust slopes within the accepted legal limitations. Contact the Engineer prior to placement 
of the concrete if changes from the values specified in the contract documents are being made. 
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Section 7030 Figures: 
 
7030.101 – 1 sheet – Concrete Driveway, Type A 
 
7030.102 – 1 sheet – Concrete Driveway, Type B 
 
7030.103 – 1 sheet – Driveway Grading 
 
7030.104 – 1 sheet – Right-of-Way Grading 
 
7030.201 – 1 sheet – Classes of Sidewalks 
 
7030.202 – 1 sheet – Curb Details for Class A Sidewalk 
 
7030.203 – 1 sheet – Brick/Paver Sidewalk 
 
7030.204 – 1 sheet – General Features of an Accessible Sidewalk 
 
7030.205 – 1 sheet – General Sidewalk & Curb Ramp Details 
 
7030.206 – 1 sheet – Curb Ramps Outside of Intersection Radius 
 
7030.207 – 1 sheet – Curb Ramp for Class B or C Sidewalk 
 
7030.208 – 1 sheet – Alternative Curb Ramp for Class B or C Sidewalk 
 
7030.209 – 1 sheet – Curb Ramps for Class A Sidewalk 
 
7030.210 – 1 sheet – Detectable Warning Placement 
 

 
 
 
 

END OF SECTION 
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Division 9 - Site Work and Landscaping 
Section 9010 - Seeding 

2025 SUDAS    

 

SEEDING 
PART 1 - GENERAL 

 
1.01 SECTION INCLUDES 

A. Certification of Products 

B. Acceptance and Warranty 

C. Seed Types and Mixes 

D. Equipment 

E. Application of Seed 
1.02 DESCRIPTION OF WORK 

Includes the requirements for seedbed preparation; furnishing, applying, and covering the seed; 
and compaction of the seedbed. 

1.03 SUBMITTALS 

Comply with Division 1 - General Provisions and Covenants, as well as the following: 

A. Submit certification of products to the Engineer prior to seed placement: 

1. Seed: Submit a laboratory analysis for all seeds, specifying the purity and germination. 
Provide a lot number on all submittals and labeling. Ensure lot number is the same on all 
records pertaining to a particular seed. Provide 48 hours notice prior to mixing the seed 
and give the Engineer an opportunity to witness the seed mixing. Submit a mechanically 
printed seed tag from a seed conditioner or grower approved by the Iowa Crop 
Improvement Association or other state’s equivalent association/agency. 

2. Fertilizer: Submit certification of the fertilizer analysis with scale weight and statement of 
guaranteed analysis. Submit from a certified fertilizer dealer, a mechanically printed 
commercial fertilizer label, or bill of lading. Comply with the inspection and acceptance 
requirements of Iowa DOT Materials I.M. 469.03. 

3. Wood Cellulose Fiber Mulch: Submit certification of the degradable wood cellulose fiber 
mulch ingredients with applicable use and rate, and the water retention capacity by 
manufacturer or supplier. 

4. Wood Excelsior Mulch: Bale wood excelsior and determine the mass (weight). Use the 
mass of the material, furnished by the manufacturer, to determine the rate of application. 

5. Straw Mulch: Certify weight. Furnish a list of the number of bales and a corresponding 
ticket from an approved scale for the mulch material to be used on the project. 

6. Compost: Submit certification of composted organics analysis with U.S. Compost 
Council’s Seal of Testing Assurance (STA), recommended rates of application, and 
manufacturer’s estimated cubic yards per ton. 

7. Inoculant: Furnish information from inoculant packaging. 

8. Tackifier: Submit certification of the tackifier ingredients, recommended rates of 
application, and expiration date. 

B. Submit written instructions recommending procedures for maintenance of seeded areas. 
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1.04 SUBSTITUTIONS 
 

Comply with Division 1 - General Provisions and Covenants. 
 
1.05 DELIVERY, STORAGE, AND HANDLING 

Comply with Division 1 - General Provisions and Covenants, as well as the following: 
 

A. Deliver packaged materials in original, unopened, and undamaged containers. Do not mix or 
blend materials except in the presence of the Engineer. 

 
B. Deliver, handle, and store all materials according to product recommendations, and protect 

from loss, damage, and deterioration. 

C. Materials not meeting these requirements will be rejected. 
 
1.06 SCHEDULING AND CONFLICTS 

Comply with Division 1 - General Provisions and Covenants, as well as the following: 
 

A. Coordinate the seeding schedule with all other work on the project. Notify the Engineer at 
least three calendar days prior to the start of seeding operations. 

B. After all land-disturbing activities are complete and the seedbed has been approved by the 
Engineer, perform seeding operations. 

 
1.07 SPECIAL REQUIREMENTS 

 
None. 

1.08 MEASUREMENT AND PAYMENT 
 

A. Conventional Seeding: 
 

1. Seeding: 
a. Measurement: Measurement will be in acres for each type of seed. 
b. Payment: Payment will be in unit price per acre for each type of seed. 
c. Includes: Unit price includes, but is not limited to, removal of rock and other debris 

from the area; repairing rills and washes; preparing the seedbed; furnishing and 
placing seed, including any treatment required; furnishing and placing fertilizer and 
mulch; and furnishing water and other care during the care period, unless these items 
are bid separately. 

 
2. Fertilizing: 

a. Measurement: Measurement will be in acres of fertilizer. 
b. Payment: Payment will be at unit price per acre of fertilizer. 
c. Includes: Unit price includes, but is not limited to, furnishing, applying, and 

incorporating fertilizer to the area to be seeded. 
 

3. Mulching: 
a. Measurement: Measurement will be in acres of mulch. 
b. Payment: Payment will be in unit price per acre of mulch. 
c. Includes: Unit price includes, but is not limited to, furnishing, applying, and 

incorporating mulch to the area to be seeded. 
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1.08 MEASUREMENT AND PAYMENT (Continued) 
 

B. Seeding, Fertilizing, and Mulching for Hydraulic Seeding: 
 

1. Measurement: Measurement will be in acres for each type of seed. 

2. Payment: Payment will be in unit price per acre for each type of seed. 
 

3. Includes: Unit price includes, but is not limited to, removal of rock and other debris from 
the area; repairing rills and washes; preparing the seedbed; furnishing and placing seed, 
including any treatment required; furnishing and placing fertilizer and mulch; and 
furnishing water and other care during the care period, unless these items are bid 
separately. 

 
C. Seeding, Fertilizing, and Mulching for Pneumatic Seeding: 

 
1. Measurement: Measurement will be in acres for each type of seed. 

2. Payment: Payment will be in unit price per acre for each type of seed. 
 

3. Includes: Unit price includes, but is not limited to, removal of rock and other debris from 
the area; repairing rills and washes; preparing the seedbed; furnishing and placing seed, 
including any treatment required; furnishing and placing fertilizer and mulch; and 
furnishing water and other care during the care period, unless these items are bid 
separately. 

 
D. Watering: 

 
1. Measurement: Measurement will be by metering of water applied. If metering is not 

available, measurement will be by counting the loads from a transporting tank of known 
volume and gauging the contents of the transporting truck for partial loads. 

2. Payment: Payment will be at the unit price per 1,000 gallons (MGAL) of water used. 
 

3. Includes: Unit price includes, but is not limited to, water, pumps, meters, equipment, 
water tanker/container, transportation, hoses, and sprinklers. 

E. Warranty: 
 

1. Measurement: Lump sum item; no measurement will be made. 

2. Payment: Payment will be at the lump sum price for the warranty. 
 

3. Includes: Lump sum price includes, but is not limited to, all work required to correct any 
defects in the original placement of the seeding for the period of time designated. 



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING 
Clarinda, Iowa 
DAS#:9444.00 

RFB#:RFP944400-01  

PROJECT 9444.00                                           SEEDING SUDAS SECTION 9010 - 5  
      10-10-2025 

PART 2 - PRODUCTS 
 
2.01 SEED 

 
A. General: 

1. Provide fresh, clean, new crop, certified seed complying with tolerance for germination 
and purity and free of poa annua, bent grass, and noxious weed seed. Furnish all seeds, 
including grass, legume, forbs, and cereal crop seeds, from an established seed dealer 
or certified seed grower. All materials and suppliers are to follow Iowa Seed Law and 
Iowa Department of Agriculture and Land Stewardship regulations, and be labeled 
accordingly. 
a. Provide turfgrass with a certified “blue tag” or "gold tag." 
b. Provide native grass and forbs that are source-identified as G0-Iowa certified "yellow 

tag," when available. If G0-Iowa certified "yellow tag" sourced seed is unavailable, or 
is only available from a single source, a substitution may be approved by the 
Engineer. 

 
2. Mix seed to the specified proportions by weight. Use methods approved by the Engineer. 

 
B. Seed Quality: Ensure the seed provided meets or exceeds the minimum requirements of 

purity and germination stated on an independent certificate of seed analysis document 
according to the Association of Official Seed Analysis (AOSA) rules. The seed certification 
tag and seed analysis document provided must be from the same lot number as shown on 
the seed tag. Ensure the date of test results is no greater than 9 months from the seed 
application date. Approval of all seed for use will be based on the accumulated total of Pure 
Live Seed (PLS) for each phase of work. PLS is obtained by multiplying purity times 
germination. PLS shall not be less than the accumulated total of the PLS specified. 

If the seed does not comply with minimum requirements for purity and germination and such 
seed cannot be obtained, the Engineer may approve use of the seed on a basis of PLS or 
may authorize a suitable substitution for the seed specified. 

 
C. Requirements on Containers: 

1. Seed: Provide seed with a tag on each container. Ensure the seed analysis on the label 
is mechanically printed. 

 
2. Mulch: When packaged, provide mulch in new labeled containers. 

3. Tackifier: Provide tackifier packaged in new labeled containers. 
 

4. Inoculant: Use inoculant that has a manufacturer’s container, indicating the specific 
legume seed to be inoculated and the expiration date. All inoculant must meet 
requirements of the Iowa Seed Law. Follow precautions specified on the product label. 

5. Sticking Agent: Use a commercial sticking agent recommended by the manufacturer of 
the inoculant. For quantities less than 50 pounds, the sticking agent need not be a 
commercial agent, but requires approval by the Engineer. Apply sticking agent 
separately prior to application of inoculant. Follow safety precautions specified on the 
product label. 
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2.01 SEED (Continued) 
 

Table 9010.01: Domestic Grasses 
 

Common Name Scientific Name 
Purity 

(%) 
Germination 

(%) 
Bluegrass, Kentucky Poa pratensis 85 80 

Brome, smooth-LINCOLN Bromus inermis 90 85 

Fescue, creeping, red Festuca rubra 98 85 

Fescue, tall, FAWN Festuca arundinacea-FAWN 98 85 

Orchardgrass Dactylis glomerata 90 90 

Red top Agrostis alba 92 85 

Ryegrass, perennial Lolium perenne 95 90 

Wildrye, Canada Elymus Canadensis 95 85 

Wildrye, Russian Psathyrostachys junceus 95 85 

 
Table 9010.02: Legumes 

Common Name Scientific Name 
Purity 

(%) 
Germination 

(%) 
Alfalfa, RANGER/VERNAL Medicago sativa 99 90* 

Alfalfa, travois Medicoa spp. 99 90* 

Clover, Alsike Trifolium hybridum 99 90* 

Clover, red, medium Trifolium pratense 99 90* 

Clover, white Trifolium repens 98 90* 

Hairy vetch Vicia villosa 96 85* 

Lespedeza, Korean Lespedeza stipulacea 98 80* 
* Includes hard seed. 

 
Table 9010.03: Stabilizing Crop 

 

Common Name Scientific Name 
Purity 

(%) 
Germination 

(%) 
Oats Avena sativa 97 90 

Rye Secale cereale 97 90 

Sudangrass, PIPER Sorghum vulgare var. sudanese 98 85 
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2.01 SEED (Continued) 
 

Table 9010.04: Native Grasses 
 

Common Name Scientific Name 

Big bluestem* Andropogon gerardii 

Blue grama Bouteloua gracilis 

Blue-joint grass Calamagrostis Canadensis 

Bottlebrush sedge Carex hystericina 

Buffalograss* Buchloe dactyloides 

Common rush Juncus effusus 

Fowl bluegrass Poa palustris 

Fowl manna grass Glyceria striata 

Fox sedge Carex vulpinoidea 

Green bulrush Scirpus atrovirens 

Hairy wood chess Bromus purgans 

Indiangrass* Sorghastrum nutans 

Intermediate wheatgrass Agropyron intermedium 

Little bluestem* Andropogon scoparius 

Prairie dropseed Sporobolus heterolepis 

Reed manna grass Glyceria grandis 

Rice cutgrass Leersia oryzoides 

Rye grass, annual Lolium italicum 

Sand bluestem* Andropogon gerardii, var. paucipilus 

Sand dropseed Sporobolus cryptandrus 

Sand lovegrass Eragrostis trichodes 

Sideoats grama* Bouteloua curtipendula 

Slender wheatgrass Agropyron trachycaulum, var. unilaterale 

Spike rush Eleocharis palustris 

Softstem bulrush Schoenoplectus tabernaemontani 

Switchgrass* Panicum virgatum 

Tussock sedge Carex stricta 

Virginia wild-rye Elymus virginicus 

Weeping lovegrass Eragrostis curvula 

Western wheatgrass* Agropyron smithii 

Wool grass Scirpus cyperinus 
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2.01 SEED (Continued) 
 

Table 9010.05: Forbs 
 

Common Name Scientific Name 

Black-eyed Susan Rudbeckia hirta 

Blue-flag iris Iris virginica-shrevii 

Boneset Eupatorium perfoliatum 

Canadian anemone Anemone canadensis 

Common mountainmint Pycnanthemum virginianum 

Common rush Juncus effusus 

Fowl manna grass Glyceria striata 

Golden Alexanders Zizia aurea 

Great blue lobelia Lobelia siphilitica 

Grey-headed coneflower Ratibida pinnata 

Heath aster Symphyotrichum ericoides 

Ironweed Veronia faxciculate 

Joe-pye weed Eupatorium maculatum 

Meadow blazingstar Liatris ligulistylis 

Milkweed, butterfly Asclepias tuberosa 

Milkweed, swamp Asclepias incarnata 

New England aster Symphyotrichum novae-angliae 

Ohio spiderwort Tradescantia ohiensis 

Oxeye sunflower Heliopsis helianthoides 

Pale purple coneflower Echinacea pallida 

Partridge pea Chamaecrista fasciculate 

Prairie blazing star Liatris pycnostachya 

Purple prairie clover Dalea purpurea 

Rattlesnake master Eryngium yuccifolium 

Reed manna grass Glyceria grandis 

Rice cutgrass Leersia oryzoides 

Showy goldenrod Solidago speciosa 

Showy tic-trefoil Desmodium canadense 

Stiff goldenrod Solidago rigida 

Swamp aster Aster puniceus 

White wild indigo Baptisia alba 

Wild bergamot Monarda fistulosa 
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2.02 SEED MIXTURES AND SEEDING DATES 
 

See the contract documents for the specified seed mixture. If a mixture is not specified, use the 
following. The Contractor may submit a modification of the mixture for the Engineer’s 
consideration. 

A. Type 1 (Permanent Lawn Mixture): Used for residential and commercial turf site, fertilized, 
and typically mowed. Use between March 1 and May 31 and between August 10 and 
September 30. 

 
Table 9010.06: Type 1 Seed Mixture1 

 

Common Name Application Rate lb/acre 

Creeping red fescue 25 

Turf-type perennial ryegrass2 20 

Turf-type perennial ryegrass2 20 

Kentucky bluegrass cultivar3 65 

Kentucky bluegrass cultivar3 65 

Kentucky bluegrass cultivar3 65 
1 A commercial mixture may be used if it contains a high percentage of similar 

bluegrasses; it may or may not contain creeping red fescue. 
2 Choose two different cultivars of turf-type perennial ryegrass, at 20 lbs/acre each. 
3 Choose three different cultivars of Kentucky bluegrass, at 65 lbs/acre each. 

 

B. Type 2 (Permanent Cool Season Mixture for Slopes and Ditches): Not typically mowed. 
Reaches a maximum height of 2 to 3 feet, low fertility requirements, grows in the spring and 
fall, and can go dormant in the summer. Use between March 1 and May 31 and between 
August 10 and September 30. 

Table 9010.07: Type 2 Seed Mixture 
 

Common Name Application Rate lb/acre 

Tall fescue1 100 

Kentucky bluegrass 20 

Ryegrass, perennial2 75 
1 Use endophyte free cultivars including Fawn, K-31, or a combination. 
2 Use cultivars including Linn, Amazon, Noriea, or Nui, or a combination. 

 

C. Type 3 (Permanent Warm-Season Slope and Ditch Mixture): Not typically mowed. 
Reaches a height of 5 to 6 feet, stays green throughout summer, and responds well to being 
burned in spring; no fertilizer. Use between March 1 and June 30. 

Table 9010.08: Type 3 Seed Mixture 
 

Common Name Application Rate lb/acre 

Big bluestem* 3 PLS 

Grain rye 40 

Indiangrass* 4 PLS 

Little bluestem* 3 PLS 

Oats 16 

Sideoats grama* 5 PLS 

Switchgrass* 1 PLS 
* Furnish seed certified as Source Identified Class (Yellow Tag) Source G0-Iowa. 
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2.02 SEED MIXTURES AND SEEDING DATES (Continued) 
 

D. Type 4 (Urban Temporary Erosion Control Mixture): Short lived (6 to 8 months) mix for 
erosion control. 

 
Table 9010.09: Type 4 Seed Mixture 

 

Common Name Application Rate lb/acre 

SPRING - March 1 - May 20  

Annual ryegrass 40 

Oats* 65 
 

SUMMER - May 21 - August 14  

Annual ryegrass 50 

Oats* 95 
 

FALL - August 15 - September 30  

Annual Ryegrass 40 

Grain rye 65 
* Engineer may delete for previously established urban areas. 

 
E. Type 5 (Rural Temporary Erosion Control Mixture): Short lived mix for erosion control. 

 
Table 9010.10: Type 5 Seed Mixture 

 

Common Name Application lb/acre 

March 1 - October 31 

Canada wildrye 5 PLS/acre 

Grain rye 50 

Oats 50 
 

November 1 - February 28 (or 29) 

Canada wildrye 7 PLS/acre 

Grain rye 62 

Oats 62 
Seed does not need to be certified Source Identified Class (Yellow Tag). 

F. Type 6 (Salt-resistant Mixture): Use for grass medians and areas immediately back of curb 
on streets subject to regular salt applications for winter de-icing. Apply between March 1 and 
May 31 and between August 10 and September 30. 

Table 9010.11: Type 6 Seed Mixture 
 

Common Name 
Application Rate 

lb/acre 
Purity 

(%) 
Germination 

(%) 
Blue chip Kentucky bluegrass 37.5 90 85 

Fults alkali grass 75 98 85 

Hard fescue 50 95 85 

Nublue Kentucky bluegrass 37.5 90 85 

Sheeps fescue 50 90 85 
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2.02 SEED MIXTURES AND SEEDING DATES (Continued) 
 

G. Wetland Seeding: Between April 1 and June 30, use the following seed mixture for wetland 
grass seeding areas. 

 
Table 9010.12: Wetland Grass Seed Mixture 

 

Common Name Scientific Name 
PLS** 

(per ac) 

Arrowhead Sagittaria latifolia 4 oz 

Big bluestem* Andropogon gerardii 1 lb 

Bluejoint grass Calamagrostis 1 oz 

Blue vervain Verbena Hastata 1 oz 

Boneset Eupatorium perfoliatum 1 oz 

Broom sedge Carex scoparia 2 oz 

Dark green bulrush* Scirpus atrovirens 1 oz 

Fox sedge* Carex vulpinoidea 4 oz 

New England aster* Symphyotrichum novae-angliae 2 oz 

Nodding bur marigold Bidens cernua 8 oz 

Porcupine sedge Carex hystericina 8 oz 

Prairie cordgrass Spartina pectinata 1 lb 

Rice cutgrass Leersia oryzoides 4 oz 

Sneezeweed Helenium autumnale 2 oz 

Softstem bulrush Schoenoplectus tabernaemontani 8 oz 

Spike rush Eleocharis palustris 4 oz 

Swamp milkweed* Asclepias incarnata 1 lb 

Switchgrass* Panicum virgatum 8 oz 

Tussock sedge Carex stricta 2 oz 

Virginia wild-rye* Elymus virginicus 5 lbs 

Water plantain Alisma plantago-aquatica 4 oz 

* Furnish seed certified as Source Identified Class (Yellow Tag) Source G0-Iowa. 
** Seeding rates for wetland grasses are given as PLS. Either the germination test or 

Tetrazolium (TZ) test is acceptable to determine PLS for native species. 
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2.02 SEED MIXTURES AND SEEDING DATES (Continued) 
 

H. Native Grass and Forbs (Wildflower) Seeding: Between April 1 and June 30, use the 
following seed mixture for areas designated for native grass and wildflower seeding. 

 
Table 9010.13: Native Grass and Forbs (Wildflower) Seeding Mixture 

 

Common Name Scientific Name Application Rate** 
GRASSES  lb/acre 

Big bluestem* Andropogon gerardii 1.0 

Canada wild rye Elymus Canadensis 1.5 

Indiangrass* Sorghastrum nutans 1.0 

Little bluestem* Schizachyrium scorparium 2.0 

Sideoats grama* Boutelouea curtipendula 2.5 

Switchgrass* Panicum virgatum 0.5 
   

FORBS (WILDFLOWERS)  oz/acre 

Black-eyed Susan Rudbeckia hirta 3.0 

Butterfly milkweed Asclepias tuberosa 4.0 

Canadian anemone Anemone canadensis 0.5 

Common mountainmint Pycnanthemum virginianum 0.25 

Golden Alexanders Zizia aurea 8.0 

Grey-headed coneflower Ratibida pinnata 2.75 

Heath aster Symphyotrichum ericoides 0.25 

Ironweed Veronia faxciculate 3.0 

New England aster Symphyotrichum novae-angliae 1.25 

Ohio spiderwort Tradescantia ohiensis 7.0 

Oxeye sunflower Heliopsis helianthoides 12.0 

Pale purple coneflower Echinacea pallida 15.0 

Partridge pea Chamaecrista fasciculate 32.0 

Prairie blazing star Liatris pycnostachya 4.5 

Purple prairie clover Dalea purpurea 2.5 

Rattlesnake master Eryngium yuccifolium 1.75 

Showy goldenrod Solidago speciosa 0.50 

Stiff goldenrod Solidago rigida 1.0 

Swamp milkweed Asclepias incarnata 4.0 

White wild indigo Baptisia alba 2.0 

Wild bergamot Monarda fistulosa 1.25 
   

NURSE CROP  lb/acre 

Oats (spring seeding - April 1 to June 30) 32 

Winter wheat (dormant/frost seeding - November 1 to March 31) 25 

* Furnish seed certified as Source Identified Class (Yellow Tag) Source G0-Iowa. 
** Seeding rates for native grass and forb species are given as PLS. Either the germination test or Tetrazolium 

(TZ) test is acceptable to determine PLS for native species. 
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2.03 FERTILIZER 
 

Use fertilizer of the grade, type, and form specified that complies with rules of the Iowa 
Department of Agriculture and Land Stewardship and the following requirements: 

 
A. Grade: Identify the grade of fertilizer according to the percent nitrogen (N), percent of 

available phosphoric acid (P2O5), and percent water soluble potassium (K2O), in that order, 
and base approval on that identification. 

The Contractor may substitute other fertilizer containing analysis percentages different from 
those specified, provided that the minimum amounts of actual nitrogen, phosphate, and 
potash per acre are supplied, and that in no case does the total amount per acre of the three 
fertilizer elements be exceeded by 30% of the following minimum amounts. 

 
1. For Conventional Seeding, Permanent: Apply a 6-24-24 commercial fertilizer or the 

equivalent units of nitrogen, phosphate, and potash at the rate of 300 pounds per acre. 

2. For Conventional Seeding, Temporary: Apply commercial fertilizer to all seeded areas 
at the rate of 250 pounds per acre of 13-13-13 (or equivalent) for rural mixes and 300 
pounds per acre of 6-24-24 (or equivalent) for urban mixes, unless otherwise specified in 
the contract documents. 

 
3. For Hydraulic Seeding: Apply fertilizer in combination with seeding by a hydraulic 

seeder and as specified in Iowa DOT Article 2601.03, B. Apply a commercial fertilizer or 
the equivalent units of nitrogen, phosphate, and potash at the rate specified for the type 
of seeding being applied. 

 
4. For Pneumatic Seeding: Based on the compost nutrient analysis, supply any additional 

commercial fertilizer necessary to meet the 13-13-13 units of nitrogen, phosphate, and 
potash at the rate of 450 pounds per acre as the compost is applied. 

B. Type: Use fertilizer that can be uniformly distributed by the application equipment. Furnish 
fertilizer either as separate ingredients or in chemically-combined form. 

 
2.04 STICKING AGENT 

A. Use a sticking agent that is a commercial material recommended by the manufacturer to 
improve adhesion of inoculant to the seed. For small quantities less than 50 pounds, the 
sticking agent need not be a commercial agent, but it must be approved by the Engineer and 
must be applied separately, prior to application of inoculant. 

 
B. Follow safety precautions specified on the product label. A sticking agent is not required if a 

liquid formulation of inoculant is used. 
 
2.05 INOCULANT FOR LEGUMES 

An inoculant is a culture of bacteria specifically formulated for each legume seed (alfalfa, clovers, 
lespedesa, and hairy vetch). Ensure the manufacturer’s container indicates the specific legume 
seed to be inoculated and the expiration date. Use inoculant that meets the requirements of the 
Iowa Seed Law. Follow the safety precautions specified on the product label. 

 
2.06 WATER 

Use water that is free of any substance harmful to seed germination or plant growth. 
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2.07 MULCH 
 

A. For Conventional Seeding: 
 

1. Material used as mulch may consist of the following: 
a. Dry cereal straw (oats, wheat, barley, or rye) 
b. Prairie hay 
c. Wood excelsior composed of wood fibers, at least 8 inches long, based on an 

average of 100 fibers, and approximately 0.024 inch thick and 0.031 inch wide. The 
fibers must be cut from green wood and be reasonably free of seeds or other viable 
plant material. 

 
2. Do not use other hay (bromegrass, timothy, orchard grass, alfalfa, or clover). 

 
3. All material used as mulch must be free from all noxious weed, seed-bearing stalks, or 

roots and will be inspected and approved by the Engineer prior to its use. 

4. The Contractor may use other materials, subject to the approval of the Engineer. 
 

B. For Hydraulic Seeding: 
 

1. Wood Cellulose: 
a. Use material that is a natural or cooked cellulose fiber processed from whole wood 

chips, or a combination of up to 50% of cellulose fiber produced from whole wood 
chips, recycled fiber from sawdust, or recycled paper (by volume). 

b. Product contains a colloidal polysaccharide tackifier adhered to the fiber to prevent 
separation during shipment and avoid chemical co-agglomeration during mixing. 

c. Form a homogeneous slurry of material, tackifier, and water. 
d. Use a slurry that can be applied with standard hydraulic mulching equipment. 
e. Dye the slurry green to facilitate visual metering during application. 
f. Do not use materials that have growth or germination-inhibiting factors or any toxic 

effect on plant or animal life when combined with seed or fertilizer. 
 

2. Bonded Fiber Matrix (BFM): 
a. Manufactured to be applied hydraulically. 
b. Dyed to facilitate visual metering. 
c. All components pre-packaged by manufacturer to ensure material performance and 

compliance. Field mixing of additives or any components will not be allowed. 
d. Meet the following requirements: 

1) Contain non-toxic tackifiers that upon drying become insoluble and non- 
dispersible to eliminate direct raindrop impact on soil according to ASTM D 7101 
and EPA 2021.0-1. 

2) Contain no germination or growth inhibiting factors and do not form a water- 
resistant crust that can inhibit plant growth. 

3) Hydraulic mulch that is completely photo-degradable or biodegradable. 
4) Have a rainfall event (R-factor) of 140 < R according to ASTM D 6459. 
5) Have a cover factor of C ≤ 0.03 according to ASTM D 6459. 

6) Vegetation Establishment of 400% minimum according to ASTM D 7322. 
7) Water Holding Capacity 600% minimum according to ASTM D 7367. 

 
3. Mechanically-Bonded Fiber Matrix (MBFM): 

a. Manufactured to be applied hydraulically. 
b. Dyed to facilitate visual metering. 
c. All components pre-packaged by manufacturer to ensure material performance and 

compliance. Field mixing of additives or any components will not be allowed. 
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2.07 MULCH (Continued) 
 

d. Meet the following requirements: 
1) Contain non-toxic tackifiers that upon drying become insoluble and non- 

dispersible to eliminate direct raindrop impact on soil according to ASTM D 7101 
and EPA 2021.0-1. 

2) Contain no germination or growth inhibiting factors and do not form a water- 
resistant crust that can inhibit plant growth. 

3) Hydraulic mulch that is completely photo-degradable or biodegradable. 
4) Have a rainfall event (R-factor) of 162 < R according to ASTM D 6459. 
5) Have a cover factor of C ≤ 0.01 according to ASTM D 6459. 
6) Vegetation establishment of 500% minimum according to ASTM D 7322. 
7) Water holding capacity of 700% minimum according to ASTM D 7367. 

 
C. For Pneumatic Seeding: Use compost meeting the following requirements. 

 
1. Derived from a well-decomposed source of organic matter. 

2. Produced using an aerobic composting process, meeting Code of Federal Regulations 
(CFR) 503 for time, temperature, and heavy metal concentrations. 

 
3. No visible admixture of refuse or other physical contaminants, nor any material toxic to 

plant growth. 

4. Certified by the U.S. Composting Council’s Seal of Testing Assurance (STA) program. 
 

5. Conforms to chemical, physical, and biological parameters of AASHTO R 52, with the 
following additional requirements: 
a. Follow U.S. Composting Council’s TMECC guidelines for all testing. 
b. Organic Matter Content: 30% minimum. 
c. pH: between 6.0 and 8.0. 
d. Maturity (growth screening): Minimum 90% emergence for all compost to be 

vegetated. 
e. Particle Size: 

 
Sieve Size Percent Passing* 

2” 100 

1” 90-100 

3/4” 65-100 

3/8” 0-75 

*6 inch maximum particle length. 
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PART 3 - EXECUTION 
 
3.01 EQUIPMENT 

 
A. Aerial Equipment: When aerial application of seed and fertilizer is specified, use aerial 

equipment capable of providing a uniform distribution of seed and fertilizer on the specified area. 

B. Compost Blower: A compost blower is pneumatic equipment to blow compost over the 
desired area. It may be equipped with a supplemental seed injection system. Use 
equipment with sufficient power to cover the required area without driving on the prepared 
seedbed. 

C. Cultipacker: Use a pull-type cultipacker with individual rollers or wheels. Cultipackers with 
sprocket-type spacers between the wheels may be used. The cultipacker must produce a 
corrugated surface on the area being compacted. Operate the cultipacker separately from all 
other operations, and do not attach the cultipacker to the seeder or disk, unless combined 
cultipacker seeder is manufactured to operate as a unit. Make provisions for addition of weight. 

 
D. Disk: When preparing a seedbed on ground having heavy vegetation, use a disk with 

cutaway blades. Make provisions for the addition of weight to obtain proper cutting depth. 
 

E. Drop Seeder: Use one piece of equipment containing pulverizer rollers in front of the seed 
tubes, ground driven seed meters, maximum seed tube spacing of 3 inches delivering seed 
between the pulverizer rollers and packer wheels, and packer wheels that press and firmly 
pack seed into the soil. 

 
F. Endgate Cyclone Seeders: Endgate cyclone seeders must be suitably mounted. 

Movement must be provided by mechanical means. The seed drops through an adjustable 
flow regulator onto a rotating, power driven, horizontal disk or fan. 

G. Expanded Mesh Roller: Use equipment that is an open grid type or a cultipacker type, 
modified by covering with expanded metal mesh. 

H. Field Tiller: Use equipment designed for the preparation of the seedbed to the degree 
specified. 

I. Gravity Seeders: Gravity seeders must provide agitation of the seed, have an adjustable 
gate opening, and uniformly distribute seed on the prepared seedbed. Use a seed hopper 
equipped with baffle plates spaced no more than 2 feet apart. The baffle plates must extend 
from the agitator shaft to within approximately 2 inches of the top of the seed hopper. Wind 
guards are required to facilitate seeding when moderate wind conditions exist and when 
ordered by the Engineer. Place wind guards in front or in back (or both) of the seed outlet 
and extend them to near the ground line. This seeder may be used for application of 
fertilizer. 

 
J. Hand Cyclone Seeders: Hand cyclone seeders are carried by the person dispensing seed. 

The seed drops through an adjustable flow regulator onto a rotating, hand driven, horizontal 
disk or fan. 

 
K. Hydraulic Seeder: Use hydraulic seeding equipment with a pump rated at no less than 100 

gallons per minute. Inoculant, seed, and fertilizer may be applied in a single operation. The 
equipment must have a suitable working pressure and a nozzle adapted to the type of work. 
Supply tanks must have a means of agitation. Calibrate tanks and provide them with a 
calibration stick or other approved device to indicate the volume used or remaining in the 
tank. 

 
L. Mowers: Use mowers that are rotary, flail, disk, or sickle type. Do not use mowers that 

bunch or windrow the mowed material. 



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING 
Clarinda, Iowa 
DAS#:9444.00 

RFB#:RFP944400-01  

PROJECT 9444.00                                           SEEDING SUDAS SECTION 9010 - 17  
      10-10-2025 

3.01 EQUIPMENT (Continued) 
 

M. Mulch Anchoring Equipment: Use mulch anchoring equipment designed to anchor straw 
or hay mulch into soil by means of dull blades or disks. It should have flat blades or disks, 
may have cutaway edges and must be spaced at approximately 8 inch intervals. The mulch 
anchoring equipment must be pulled by mechanical means and weigh approximately 1,000 
pounds. When directed by the Engineer, increase the weight by addition of ballast. 

 
N. Native Grass Seed Drill: Use a native grass seed drill designed to provide uniform 

distribution of native grass and wildflower seeds. Provide separate seed boxes to apply both 
small seeds as well as fluffy bearded seeds. If a no-till attachment is specified, use an 
attachment of the same manufacturer as the drill. 

O. Pneumatic Seeder: Use an air blown system with sufficient power and hose to reach 300 feet. 
 

P. Pulverizer: Use equipment designed to break up compacted soil to prepare a seedbed. 

Q. Rotary Tiller: Use equipment with rotary-type blades designed for the preparation of 
seedbed to the degree specified. 

 
R. Slit Seeder: Use a gas, diesel or electric powered mechanical slit seeder that is capable of 

cutting vertical grooves a maximum of 1/4 inch deep into the soil with a maximum horizontal 
blade spacing of 3 inches, deposits metered seed directly after the formation of the vertical 
grooves, and contains packer wheels that press and firmly pack seed into the soil. 

S. Slope Harrow: Use a slope harrow, consisting of a rolling weight attached by heavy chain to 
a tractor. The chain must be of suitable length, with picks attached, and a means of rotating 
the picks as the rolling weight is pulled in a direction parallel to the movement of the tractor. 

T. Spike Tooth Harrow: Use equipment designed to provide adjustment of the spike teeth to 
level the ground, or to be used as specified by the Engineer. 

 
U. Straw Mulching Machine: Use a machine to uniformly apply mulch material over the 

desired area without excessive pulverization. Excessive pulverization is the general absence 
of straw longer than 6 inches after distribution. 

3.02 AREA OF SEEDING 
 

Place seed only in the areas specified in the contract documents. Repair damaged areas that are 
disturbed outside the contract limits at the expense of the Contractor. Do not disturb areas 
having a satisfactory growth of desirable grasses or legumes. 

3.03 FINISH GRADING AND TOPSOIL 
See Section 2010 for finish grading and topsoil placement. 

3.04 CONVENTIONAL SEEDING 
 

A. Order of Operations: 1) fertilizing, 2) seedbed preparation, 3) seed preparation/application, 
and 4) mulching. 

 
B. Fertilizing: 

1. Apply fertilizer immediately prior to seedbed preparation. Incorporate the fertilizer into 
the top 2 to 3 inches of topsoil during the seedbed preparation. Equipment that results in 
ruts or excessive compaction will not be allowed. 

2. Do not apply fertilizer with native grass, wildflower, or wetland seeding. 
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3.04 CONVENTIONAL SEEDING (Continued) 
 

C. Seedbed Preparation, Permanent: 
 

1. Limit preparation of seedbed to areas that will be seeded immediately upon completion. 

2. Work areas accessible to field equipment to a depth of no less than 3 inches. Use 
mechanical rotary tillage equipment for the preparation of seedbed on earth shoulders, 
urban or raised medians, and rest areas. Prepare by hand areas inaccessible to field 
machinery, to a depth of no less than 2 inches. Use care that the entire width of the 
shoulder and areas around headwalls, wingwalls, flumes, and other structures are 
prepared in the manner specified. Where weed growth has developed extensively, they 
may be disked into the ground. If weed growth develops sufficiently to interfere with 
proper seedbed preparation, mow the weeds and remove them from the project at no 
additional cost to the Contracting Authority. 

 
Use crawler type or dual-wheeled tractors for seedbed preparation. Operate equipment 
in a manner to minimize displacement of soil and disturbance of the design cross-section. 
Harrow ridging in excess of 4 inches due to operation of tillage equipment prior to rolling 
with the cultipacker. Roll the area with no less than one pass of the cultipacker prior to 
permanent seeding. 

 
3. Shape and fine grade to remove rills or gullies, water pockets, undesirable vegetation, 

and irregularities to provide a smooth, firm, and even surface true to grade and cross- 
section. For Type 1 (lawn seeding), prepare to a fine texture and without soil lumps. 
Coordinate preparation of all ditches designated for special ditch control with the seedbed 
preparation. Till parallel to the contours. 

4. Smooth the seedbed with a cultivator-type tillage tool having a rake bar or a rock rake. 
Pick up and remove all debris, such as rocks, stones, concrete larger than 2 inches (1/2 
inch maximum for lawn seeding), or roots and other objectionable material that will 
interfere with the seeding operation. A spring tooth cultivator may be used in lieu of a 
rock picker. Remove the rock by hand after each use of the cultivator; repeat the process 
until the soil is relatively free of rock as determined by the Engineer. 

5. Choose equipment to minimize soil compaction. Operate equipment in a manner to 
minimize displacement of soil and disturbance of the design cross-section. Roll the area 
with at least one pass of the cultipacker. Remove ruts that develop during the sequence 
of operations before subsequent operations are performed. This must be completed just 
prior to seeding and the work approved by the Engineer before the seeding application. 

 
D. Seedbed Preparation, Temporary: Till the soil to a minimum depth of 5 inches with a disk, 

harrow, or field cultivator. 
 

E. Seeding: 

1. Seed Preparation: 
a. Thoroughly mix all seed specified for the contract prior to placing the seed in the 

seed hopper. Provide 48 hours notice prior to mixing the seed, and give the 
Engineer an opportunity to witness the seed mixing. The mixing of a certified blue 
tag seed mix at an approved (by Iowa Crop Improvement Association) seed 
conditioner’s facility need not be witnessed. 

b. Treat all legume seed with a commercial sticking agent to be applied prior to 
application of inoculant, or as a mixture when the sticking agent is compatible with 
other materials. A sticking agent is not required if a liquid formulation of inoculant is 
used. Use mechanical mixing equipment to apply sticking agent and inoculant on 
seed quantities over 50 pounds. 



DOC CCF TUNNEL REPAIR/REPLACEMENT MAIN BLDG. SW WING 
Clarinda, Iowa 
DAS#:9444.00 

RFB#:RFP944400-01  

PROJECT 9444.00                                           SEEDING SUDAS SECTION 9010 - 19  
      10-10-2025 

3.04 CONVENTIONAL SEEDING (Continued) 
 

c. Inoculate all legumes with a standard product humus culture before being mixed with 
other seeds for sowing. 

d. Inoculate all legumes with a standard culture at the rate specified by the 
manufacturer of the inoculant according to Iowa DOT Article 4169.04. Do not expose 
inoculated seed to direct sunlight for more than 30 minutes. Re-inoculate seed that is 
not sown within 8 hours after inoculation prior to use. Pre-inoculated seed with 
manufacturer’s recommended protective coating may be used in lieu of seed with 
Contractor-applied inoculant. 

e. When the gravity or cyclone seeder is used for application of seed, inoculate legume 
seed according to the manufacturer’s recommended procedures, before mixing with 
other grass seeds for sowing. Furnish and apply inoculant. 

2. Seed Application, Permanent: 
a. Prior to seeding, the seedbed will be inspected and approved by the Engineer. Use 

methods and procedures consistent with equipment manufacturer’s 
recommendations; however, do not operate ground-driven equipment at speeds 
greater than 10 mph. 

b. On all areas accessible to machinery, sow seed with a gravity seeder, endgate 
cyclone seeder, or seed drill. 

c. On areas inaccessible to field machinery, the use of hand-operated cyclone seeders 
will be allowed, but no other hand-seeding methods will be accepted. 

d. The application of grass and legume seed with hand seeders on early spring work 
must be performed as separate operations. No mixing of the two types of seed will 
be allowed. 

e. All seeded areas will have one pass with a roller or cultipacker to firm the soil. 
 

3. Seed Application, Temporary: 
a. On areas accessible to field machinery, sow seed with an endgate cyclone seeder. 
b. On areas inaccessible to field machinery, the use of hand-operated cyclone seeders 

will be allowed, but no other hand-operated seeding methods will be accepted. 
c. Cover the seed and fertilizer by lightly tilling the seeded area with a disk, rigid harrow, 

spring tooth harrow, or field cultivator. 

4. Seeding Outside of the Specified Seeding Dates: With the agreement of the Engineer 
and at the full responsibility of the Contractor, seeding operations for all seed types may 
be conducted outside the specified seeding dates. Should the seeded areas require 
reseeding, it must be done as specified and at no additional cost to the Contracting 
Authority. 
a. Dormant Seeding: When winter dormant seeding is allowed or specified by the 

Jurisdiction, complete it when air temperatures are consistently below 40°F and prior 
to December 25 of a given year. Dormant seeding is not allowed on snow. 
1) Prepare the seedbed before the ground freezes. 
2) To ensure protection of the seed, apply on a frosty morning or before a predicted 

snow. 
3) Seeding may be done by hand or with seeding equipment. 
4) For hydraulic seeding, apply the fertilizer at no more than 0.5 pounds nitrogen 

per 1000 square feet, followed by the seed. 
b. Frost Seeding (Overseeding): 

1) Complete frost seeding, also referred to as overseeding, in the spring when the 
ground is friable from frost action (February 1 to April 1). 

2) Frost seeding is not allowed on more than 1 inch of snow. 
3) Seeding can be done with a hand-operated cyclone seeder or other equipment. 
4) Seedbed preparation will not be required provided the ground is friable from frost 

action. 
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3.04 CONVENTIONAL SEEDING (Continued) 
 

F. Mulching: 
 

1. Mulch all conventionally seeded areas the same day the seed is sown. Uniformly 
distribute the mulch over the required areas at a rate of 1.5 tons/acre for dry cereal straw, 
or native grass straw. Prairie hay is not suitable for Type 1 (lawn seeding). 

2. Work the mulch into the soil with mulch anchoring equipment designed to anchor the 
mulch into the soil by means of dull blades or disks with a minimum of two passes. 
Operate equipment in a manner to minimize displacement of the soil and disturbance of 
the design cross-section. 

3. Do not operate mulch-blowing equipment on slopes steeper than 2.5 to 1 or on slopes 
that may rut. Use attachments to apply mulch without traversing slopes. 

 
4. Do not mulch when wind velocities exceed 15 mph. 

3.05 HYDRAULIC SEEDING 
 

A. Order of Operations: 
 

1. Seedbed preparation 

2. Seed application, fertilizing, and mulching 
 

B. Seedbed Preparation: Follow seedbed preparation for conventional seeding in Section 
9010, 3.04. 

C. Seed Preparation: Inoculant, in the quantities specified above, may be applied directly into 
the supply tank with seed, water, and other material. 

 
D. Seed Application, Fertilizing, and Mulching: 

 
1. Application Process: 

a. Combination: Place all material, seed, fertilizer, mulch, and tackifier (if applicable) in 
hydraulic mulching equipment specifically manufactured for hydraulic seeding. 

b. Separate: At the Contractor’s option and at no additional cost to the Contracting 
Authority, the hydraulic seeding, fertilizing, and mulching may be undertaken 
separately. If hydraulic seeding is done separately, add 50 pounds of wood cellulose 
fiber complying with Section 9010, 2.07, B as a tracer for each 500 gallons of water in 
the hydraulic seeder tank. If operations are undertaken separately, complete 
fertilizing and mulching application within 24 hours of completing seeding work. Do 
not separate the applications if inclement weather is forecasted within 24 hours of the 
scheduled application period. 

2. Ensure the hydraulic equipment, pump, and application process do not damage or crack 
seeds. 

 
3. Mix materials with fresh potable water using a combination of both recirculation through 

the equipment's pump, and mechanical agitation to form a homogeneous slurry. 

4. Apply mixture within 1 hour after seed and fertilizer are placed in the hydraulic seeder. 
 

5. If necessary, dampen dry, dusty soil, to prevent balling of the material during application. 
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3.05 HYDRAULIC SEEDING (Continued) 

6. Apply the slurry evenly over all specified areas at component material rates specified. 
a. Wood Cellulose Mulch: 

1) Mulch: Minimum 3,000 lb/acre dry weight. 
2) Tackifier: Minimum 50 lb/acre. 

b. Bonded Fiber Matrix: Minimum 3,000 lb/acre dry weight. 
c. Mechanically-bonded Fiber Matrix: Minimum 3,000 lb/acre dry weight. 

7. Retain and count empty bags of mulch to ensure final application rate. 

8. Hydromulching may be done over conventional seeding and/or fertilizing, if approved by 
the Engineer. 

E. Native Grass, Wildflower, and Wetland Grass Seeding: Hydraulic seeding of native 
grasses, wildflowers, and wetland grasses is allowed only if approved by the Engineer. If 
allowed, increase specific seed rates by 25%. Do not apply fertilizer. 

3.06 PNEUMATIC SEEDING 

A. Order of Operations: 1) seedbed preparation, 2) seed preparation, and 3) seed application. 

B. Seedbed Preparation: Follow seedbed preparation for conventional seeding in Section 
9010, 3.04. 

C. Seed Preparation: Follow seed preparation for conventional seeding in Section 9010, 3.04. 
Pre-inoculate seed in the quantities specified above prior to placing in the seed equipment. 

D. Seed Application: 

1. Place all material, seed, fertilizer, and compost in equipment with a calibrated seeder 
attachment specifically designed for pneumatic seeding. Do not apply fertilizer with 
native grass, wildflower, or wetland seeding. 

2. Apply compost to a 1 inch minimum depth on all designated disturbed areas. Apply the 
compost with a pneumatic (air blower) system with sufficient power and hose to reach 
300 feet. Driving on the soil to apply compost will not be allowed. 

3. Inject seed and fertilizer into the top 1/4 inch to 1/2 inch of compost during application 
with a calibrated seed injector at the specified rate. Do not inject native grasses and 
forbs more than 1/4 inch. 

3.07 WATERING 

A. Provide water, equipment, transportation, water tanker, hoses, and sprinklers. 

B. Use enough water to keep the soil and mulch moist to a depth of 1 inch and ensure growth of 
the seed. For turfgrass seeding areas, sufficiently water to keep the soil moist for a minimum 
of 21 days. If natural rainfall is adequate to keep the soil and mulch moist, artificial watering 
may not be needed. 

3.08 RE-SEEDING 

A. When all work related to seeding, fertilizing, and/or mulching has been completed on an area, 
and is washed out or damaged, re-seed, fertilize, and/or mulch the area at the contract unit 
price(s) when so ordered by the Engineer. 

B. When work related to seeding, fertilizing, and/or mulching has not been completed in an area 
and is washed out or damaged, re-seed, fertilize, and/or mulch the area as necessary at no 
additional cost to the Contracting Authority. 
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3.09 CLEAN UP 
 

All work related to clean up throughout the project and upon completion is the responsibility of the 
Contractor, at no additional cost to the Contracting Authority. 

 
A. Remove all excess materials, debris, and equipment upon completion of work. 

B. Clean all paved surfaces open for public use at the end of each day and prior to forecasted 
precipitation. 

 
C. Repair any damage resulting from seeding operations. 

D. Remove hydraulic slurry and other excess debris related to seeding operations from 
buildings, landscaping, mulch, pavement, signs, sign posts, and any other areas not specified 
for application, at the end of each day. 

 
3.10 ACCEPTANCE AND WARRANTY 

A. Acceptance: 
 

1. Guarantee in writing that all work has been completed as specified and provide the date 
that all activities were completed. When a warranty is a separately-bid item, this also 
establishes the beginning of the warranty period. 

2. Acceptance will occur, provided seeded areas are in a live, healthy, growing, and well- 
established condition without eroded areas, bare spots, weeds, undesirable grasses, 
disease, or insects. 
a. Projects without a separately-bid warranty will be accepted no sooner than 60 days 

from the date that all activities were completed. 
b. When a warranty is established as a bid item and the warranty period exceeds 60 

days, projects may be accepted after all specified work, excluding the warranty, is 
satisfactorily completed, and a supplemental contract for the warranty is executed 
according to the Code of Iowa Section 573.27. 

 
B. Warranty: 

1. Required only when established as a bid item by the Engineer. 
 

2. The warranty is to guarantee completed seeding areas for a maximum period of twelve 
months. 

3. During the warranty period, correct and reseed any defects in the seeded areas and 
grass stand, such as weedy areas, eroded areas, and bare spots, until all affected areas 
are accepted by the Engineer. 

 
4. Replace or repair to original condition, all damages to property resulting from the seeding 

operation or from the remedying of defects, at the Contractor’s expense. 

5. Replacement costs are the Contractor’s responsibility, except for those resulting from 
loss or damage due to occupancy of the project in any part, vandalism, civil 
disobedience, acts of neglect on the part of others, physical damage by animals, 
vehicles, fire, or losses due to curtailment of water by local authority, or by "Acts of God.” 

 
 

NO FIGURES FOR SECTION 9010. 
END OF SECTION 
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	SECTION 00 1113
	NOTICE TO BIDDERS
	RFB #944400-01
	The Iowa Department of Administrative Services will be receiving bids for the replacement of the parking lot & tunnel cap, implementation of a sump pump system, replacement of utility lines, repairing the structural integrity of the tunnel walls and relocation of tunnel access hatches for the Main Building to the SW Wing underground tunnel at the Clarinda Correctional Facility, Clarinda, Iowa 51632.
	The Iowa Department of Administrative Services anticipates construction to begin on March 23rd, 2026 and end on August 28th, 2026.
	Bids must be received no later than 02:00 pm, Thursday, November 20th, 2025. 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/cus-sste-vqc and teleconference number +1 856-494-6854 Pin: 248 851 602# at 03:00 pm on Thursday November 20th, 2025.
	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 02:00 pm, Thursday November 6th, 2025, to the Issuing Officer.
	Bidding documents may stipulate a specific product. Substitute product will be considered if a written request is received by 02:00 pm, Thursday November 6th, 2025, 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 Thursday, October 23rd, 2025 at 10:00 am at the Clarinda Correctional Facility at 2000 N 16th St, Clarinda, Iowa 51632. This meeting is not mandatory but is highly recommended.
	Bidding Documents, including drawing sheets bearing the project name DOC CCF Tunnel Repair/Replacement Main Bldg. SW Wing, Dated 10/10/2025 and the Project Manual prepared by Snyder & Associates, Inc dated 10/10/2025, may be obtained from Rapids Reproductions by visiting www.rapidsreproplanroom.com or by calling (515) 251-3222 on Wednesday, October 15th, 2025.
	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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	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.


	PART 2 -  PRODUCTS
	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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