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ADDENDUM NUMBER 1 
 

 Contract Number: 1183  
 
 Project Title: TARGET GREEN EAST MARLBOROUGH AND 

WATER MAIN REPLACEMENTS – PHASE 1 
 

 
 
ISSUE DATE: June 18, 2015  
 
Bidders are hereby notified that the Bidding and Contract Documents for the above project, for 
which Bids are to be received on June 23, 2015, are amended as follows: 
 
Information to Bidders The following is provided to Bidders for information only: 
 

1. Pre-Bid meeting Sign-in sheet 
 
Bidding Requirements 
 

1. Delete Form 00410 Bid Form/Contract and replace with the attached Form 00410 Bid 
Form/Contract 
 

2. Delete 00210 Instructions to Bidders, Page 1, Paragraph 2.a and replace with the 
following 00210 Instructions to Bidders, Page 1, Paragraph 2.a: 

 

The City will determine the lowest and best Bid based on the Total Lump sum Bid in 
Form 00410 Bid Form/Contract, Paragraph 4.iii.  The City may reject any or all bids.  If 
the City rejects all Bids, the City may: (1) resolicit Bids following the City’s normal 
solicitation procedure; or (2) solicit Bids only from those Bidders that submitted a Bid 
pursuant to the original solicitation; or (3) use an expedited Bid submission schedule with 
or without readvertising or issuing any other public notice when the City determines that 
the delay from the normal City solicitation procedure would not be in the City's best 
interests. 

Contracting Requirements 
 

1. Delete 00830 Wage Rate Requirements and replace with the attached 00830 Wage 
Rate Requirements 
 

2. Delete Section 00700 General Conditions, Page 11, Article 2.07.C and replace with 
the following 00700 General Conditions, Page 11, Article 2.07.C: 

 
Preconstruction Conference: Before any Work at the Site may be started, a conference 
attended by CONTRACTOR, DESIGN PROFESSIONAL and others, as appropriate, will 
be scheduled by CITY's Representative to establish a working understanding among the 
parties as to the Work and to discuss the schedules referred to in Article 2.07 B, 
procedures for handling Shop Drawings and other submittals, processing Applications for 
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Payment, maintaining required records, Claims process, dispute resolution, OCP 
requirements, or any other applicable provisions of the Contract Documents. 

 
3. Delete Section 00700 General Conditions, Page 39, Article 6.18.D.1 and replace with 

the following 00700 General Conditions, Page 39, Article 6.18.D.1: 
 

DESIGN PROFESSIONAL will review and approve Shop Drawings and Samples in 
accordance with the schedule of Shop Drawings and Sample submittals accepted by 
DESIGN PROFESSIONAL as required by Article 2.07 DESIGN PROFESSIONAL’s 
review and approval will be only to determine if the items covered by the submittals will, 
after installation or incorporation into the Work, conform to the information given in the 
Contract Documents and be compatible with the design concept of the completed Project 
as a functioning whole as indicated by the Contract Documents. 

  
NOTE: Bidders must acknowledge receipt of this Addendum by listing the number and 
date, where provided, on the Bid Form - Document 00410. 
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BID FORM/CONTRACT 
 

 Contract Number 1183  
 
 Project Title:   TARGET GREEN EAST MARLBOROUGH AND WATER 

MAIN REPLACEMENTS – PHASE 1 
 

1. Bidder, having examined the Bidding Documents, related documents and the Site of the 
Work, and being familiar with all the conditions affecting the construction of the proposed 
Work, including Laws and Regulations and the availability of materials and supplies, agrees, if 
this Bid is selected by CITY, this Bid Form/Contract will become the Contract between Bidder 
and CITY for Bidder to furnish all labor and materials, equipment and services necessary for 
the proper completion of the Work in accordance with the Contract Documents, including 
general construction work at the price(s) stated below, which stated sums include fees and all 
other charges applicable to materials, appliances, labor and all things subject to and upon 
which other charges may be levied. 

2. Bidder agrees the Contract Documents will comprise the entire agreement between CITY and 
Bidder.  The Contract Documents are identified in the General Conditions and are 
incorporated into and made part hereof this Bid Form/Contract by reference. 

3. Bidder agrees that if this Bid Form/Contract is executed by CITY, Bidder’s offer is accepted 
and this Bid Form/Contract that incorporates all other Contract Documents shall constitute the 
Contract between the parties. Bidder authorizes the CITY to fill in the Contract Price on this 
Bid Form/Contract in accordance with Bidder’s Bid.  Bidder agrees that this Bid Form/Contract 
may be executed in one or more counterparts, each of which will be deemed an original copy 
of this Bid Form/Contract  and all of which, when taken together, will be deemed to constitute 
one and the same Bid Form/Contract.  This Bid Form/Contract shall be effective upon the 
execution of counterparts by both parties, notwithstanding that both parties may not sign the 
same counterpart.  The parties’ signatures transmitted by facsimile or by other electronic 
means shall be proof of the execution of this Bid Form/Contract and shall be acceptable in a 
court of law.  A copy of this Bid Form/Contract shall constitute an original and shall be 
acceptable in a court of law.  

4. The Bid Price(s) shall be shown in numeric figures only.  

i. LUMP SUM BID for “Water Main Replacement 77th Terrace to 79th Street, Euclid 
Avenue to Prospect Avenue” $  
 

ii. LUMP SUM BID for “Target Green East Marlborough Middle Blue River Green 
Infrastructure/ Distributed Storage for Areas Tributary to Outfall 069 phase 1- 
77th Terrace Storm Sewer Separation” $  

 
iii. TOTAL LUMP SUM BID IN NUMERIC FIGURES (i+ii) $  

5. The undersigned Bidder has given CITY’S Project Manager written notice of all conflicts, 
errors or discrepancies that it has discovered in the Contract Documents and the written 
resolution thereof by the Project Manager or by the DESIGN PROFESSIONAL is acceptable 
to Bidder. 

6. The undersigned Bidder agrees that this Bid shall remain subject to selection by CITY, and 
may not be withdrawn for ninety (90) days after the day Bids are opened. 
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7. The undersigned Bidder certifies that this Bid contains no modifications, deviations, riders or 
qualifications.   

8. The undersigned Bidder acknowledges receipt of the following addenda listed by number and 
date appearing on each addendum: 

Addendum Number Dated Addendum Number Dated 
 
( ) ( ) ( ) ( ) 
 
( ) ( ) ( ) ( ) 
 
( ) ( ) ( ) ( ) 
 
( ) ( ) ( ) ( ) 
 
( ) ( ) ( ) ( ) 
 
9. By submitting its bid, Bidder is agreeing to meet or exceed the minimum employment goals of 

10% minority and 2% women during the term of its contract with the City, or request a waiver 
of the goals.  If a waiver is requested, Bidder must establish good faith efforts towards 
meeting the goals as set forth in the HRD Instructions for Construction Contracts and the 
City’s Workforce Ordinance.  Should Bidder fail to meet or exceed the minimum employment 
goals or otherwise establish that Bidder is entitled to a waiver under circumstances in which 
Bidder has previously failed to meet or exceed the goals on one or more occasions with the 
twenty-four month period immediately preceding the completion of the Work under this Bid 
Form/Contract, Bidder may be suspended from participating, either as a contractor or 
subcontractor, on any future contract with the City for a period ranging from thirty days to six 
months as further specified in the Contract Documents.    

10. By submitting its bid, Bidder warrants that if its bid should exceed $300,000.00 and Bidder 
employs fifty (50) or more people, Bidder has an affirmative action program in place and will 
maintain the affirmative action program in place for the duration of its contract with the City.  
Bidder further warrants that it will comply with the affirmative action requirements contained in 
the General Conditions as incorporated by reference into this Bid Form/Contract. 

11. Section 11 through Section 15 constitutes the Affidavit of Intended Utilization required to be 
submitted by Bidders. 

12. By submitting its bid, Bidder is agreeing to the following: (1) Bidder has made by bid opening 
a good faith effort to meet the MBE/WBE/DBE goals established for the project; or Bidder will 
continue to make during the 48 hours after bid opening a good faith effort to meet the 
MBE/WBE/DBE goals established for the project; and (2) Bidder will timely submit its 00450 
HRD 08 Contractor Utilization Plan/Request for Waiver and 00450.01 Letter of Intent to 
Subcontract for each MBE/WBE listed on the 00450 HRD 08 Construction Contractor 
Utilization Plan/Request for Waiver;; and (3) Bidder will submit documentation of its good faith 
efforts to meet the MBE/WBE/DBE goals when  requested by the City.  Failure to meet these 
requirements in good faith will result in Bidder forfeiting its bid bond. 

 
PROJECT GOALS:       15    %   MBE      9     %   WBE _______ % DBE 

 
BIDDER PARTICIPATION: _______%   MBE_______%   WBE _______ % DBE 

  



Bidder:  ____________________________________________ 

00410 Construction Bid Form Contract-Acceptance of Bid 060513 
 3 of 5  Contract Central 
   

 
13. To the best of Bidder’s knowledge, the following are names of certified MBEs and/or WBEs 

with whom Bidder, or Bidder’s subcontractors, presently intend to contract with if awarded the 
Contract on the above project: (All firms must currently be certified by Kansas City, 
Missouri Human Relations Department) 
A. Name of M/WBE Firm  _________________________________________________ 

Address  ____________________________________________________________ 
Telephone No.  _______________________________________________________ 
I.R.S. No.  __________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
B. Name of M/WBE Firm  _________________________________________________ 

Address  ____________________________________________________________ 
Telephone No.  _______________________________________________________ 
I.R.S. No.  ___________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
C. Name of M/WBE Firm  _________________________________________________ 

Address  ____________________________________________________________ 
Telephone No. _______________________________________________________ 
I.R.S. No.  ___________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
D. Name of M/WBE Firm  _________________________________________________ 

Address  ____________________________________________________________ 
Telephone No. _______________________________________________________ 
I.R.S. No.  ___________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
E.  Name of M/WBE Firm  _________________________________________________ 

Address  ____________________________________________________________ 
Telephone No. _______________________________________________________ 
I.R.S. No.  ___________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
F.  Name of M/WBE Firm  _________________________________________________ 

Address  ____________________________________________________________ 
Telephone No. _______________________________________________________ 
I.R.S. No.  ___________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
(List additional MBE/WBEs, if any, on additional pages and attach to this form) 
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14. By submitting its bid, Bidder is agreeing it will identify and timely submit within 48 Hours after 
Bid opening those MBE/WBE subcontractors with dollar amounts and scopes of work, which 
apply to or exceed the MBE/WBE goals for the Project on the 00450 HRD 08 Contractor 
Utilization Plan/Request for Waiver. 

15. Bidder agrees that failure to meet or exceed the MBE/WBE Goals for the above project will 
require the Director of Human Relations to recommend disapproval of the bid unless the 
Director of Human Relations finds the Bidder established good faith efforts towards meeting 
the goals as set forth in the HRD Forms and Instructions for Construction Projects and the 
City’s MBE/WBE Ordinance. 

 
 Business Entity Type:   
(__) Missouri Corporation BIDDER 
(__) Foreign Corporation Legal name & address of Bidder, person  
(__) Fictitious Name Registration firm, partnership, corporation, or 
(__) Sole Proprietor association submitting Bid: 
(__) Limited Liability Company ________________________________ 
(__) Partnership Phone No: _______________________ 
(__) Joint Venture Cell No: _________________________ 
(__) Other: (Specify)__________         Facsimile No: _____________________ 
 Bidder’s E-Mail: ___________________  
 ________________________________ 
 Federal ID. No. ___________________ 

 
I hereby certify that I have authority to execute this document on 
behalf of Bidder, person, firm, partnership, corporation or 
association submitting Bid. 
 
By:   
 (Signature) 
 
   
 (Print Name) 
 
Title:   
 
Date:   
 
(Attach corporate seal if applicable) 

 
 
 
NOTARY 
 

Subscribed and sworn to before me this ______ day of _____________________, 20__. 
 
My Commission Expires:  ___________________   _________________________________ 
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ACCEPTANCE OF BID 
 

CITY, by executing this Bid Form/Contract, hereby accepts Bidder’s Bid and this Bid 
Form/Contract that incorporates all other Contract Documents shall constitute the Contract 
between the Parties.   
 
CITY shall pay CONTRACTOR for completion of the Work in accordance with the Contract 
Documents a maximum amount of          Dollars, 
($ ). 
  

 
 
 
By executing this Bid Form/Contract, CITY accepts Bidder’s 
offer for the Contract Price stated above and this Bid 
Form/Contract that incorporates all other Contract Documents 
shall constitute the Contract between the parties 
 
 

      City of Kansas City, Missouri (OWNER or City) 
 
 
 
 
Approved as to form: 
 
  
Assistant City Attorney  
 

 
I hereby certify that there is a balance, otherwise unencumbered, to the credit of the appropriation 
to which the foregoing expenditure is to be charged, and a cash balance, otherwise 
unencumbered, in the treasury, to the credit of the fund from which payment is to be made, each 
sufficient to meet the obligation hereby incurred.  
 
 
  
Director of Finance   (Date) 
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ADDENDUM NUMBER 2 

 
 Contract Number:  1183 
 
 Project Title:  TARGET GREEN EAST MARLBOROUGH AND 

WATER MAIN REPLACEMENTS – PHASE I 
 
 

 
ISSUE DATE: June 23, 2015  
 
 
Bidders are hereby notified that the Bidding and Contract Documents for the above project, for 
which Bids are to be received on June 23, 2015, are amended as follows: 
 
 
The Bid date for this Project stated in Document 00130 - Invitation to Bid shall be changed to: 
2:00 PM, on July 14, 2015.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE: Bidders must acknowledge receipt of this Addendum by listing the number and 
date, where provided, on the Bid Form - Document 00410. 
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ADDENDUM NUMBER 3 
 

 Contract Number: 1183  
 
 Project Title: TARGET GREEN EAST MARLBOROUGH AND 

WATER MAIN REPLACEMENTS – PHASE 1  
 
 

 
ISSUE DATE: July 10, 2015  
 
 
Bidders are hereby notified that the Bidding and Contract Documents for the above project, for 
which Bids are to be received on July 14, 2015, are amended as follows: 
 
 
Information to Bidders The following is provided to Bidders for information only: 
 

1. ADD the attached Section 00005 – Certification Page 
 
Bidding Requirements 
 

1. DELETE Form 00410 Bid Form/Contract and REPLACE with the attached Form 00410 
Bid Form/Contract 

 
2. Delete 00210 Instructions to Bidders, Page 1, Paragraph 2.a and replace with the  

following 00210 Instructions to Bidders, Page 1, Paragraph 2.a: 
 
“The City will determine the lowest and best Bid based on the Total Lump Sum Base Bid 
(paragraph 5.iv) or the Total Lump Sum Base Bid plus Bid Alternate No. 1 (paragraph 
5.vi) in Form 00410 Bid Form/Contract.  The City may reject any or all bids.  If the City 
rejects all Bids, the City may: (1) resolicit Bids following the City’s normal solicitation 
procedure; or (2) solicit Bids only from those Bidders that submitted a Bid pursuant to the 
original solicitation; or (3) use an expedited Bid submission schedule with or without 
readvertising or issuing any other public notice when the City determines that the delay 
from the normal City solicitation procedure would not be in the City's best interests.” 

3. ADD Form 00412 Unit Prices 

4. ADD Form 00413 Allowance Form 

 
Specifications 
 

1. DELETE Section 01015 Specific Project Requirements, Paragraph 24, Page 17 and 
REPLACE with the following Section 01015 Specific Project Requirements, Paragraph 
24, Page 17: 

 
“ 

A. Where Spiral Wound PVC (SPR) profile pipe renewal is specified on plans, 
Owner will allow Contractor to bid an approved alternate method of pipe 
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renewal. Pipe renewal shall meet the specifications related to the method being 
utilized. General Requirement Section 01290.09 Subcontractors and Major 
Suppliers List shall be submitted with bid specifying which renewal 
alternatives are included in LUMP SUM BID. Approved renewal technologies 
are identified as follows: 
i. Centrifugally Cast Concrete Pipe (CCCP) Sewer Rehabilitation 

(CentriPipe, or approved equal) will be an acceptable alternative to SPR 
for the existing 4-foot x 3.5-foot reinforced concrete box (RCB) under 
77th Terrace. 

ii. Centrifugally Cast Concrete Pipe (CCCP) Sewer Rehabilitation 
(CentriPipe, or approved equal) and Sliplining Sewer Rehabilitation 
(HOBAS, FlowTite, or approved equal) will be acceptable alternatives to 
SPR for the 108” corrugated metal pipe (CMP) under Prospect Avenue. 

B. Contractor must restore all existing or proposed lateral storm connections and 
relocate all lateral sanitary service connections, whether called out on plans or 
not. Renewal must restore structural integrity of host pipe based on a fully 
deteriorated condition, and structural design shall be based upon the 
compressive and bending strength of the liner material. The Manufacturer 
and/or Contractor shall certify and provide structural calculations that the 
product at the thickness provided will adequately support all loads accounting 
for cover depth, AASHTO HS-20 live loading, groundwater depths, soil fill 
type, and pavement structure type (rigid or flexible). Pipe renewal must meet or 
exceed the hydraulic capacity of the host pipe based on the following pipe 
parameters: 
i. The 4-foot x 3.5-foot RCB has an assumed Manning’s n value of 0.018 

without haunches and must meet the requirements described in Section 
B. The RCB and has approximately 1 to 3 feet of cover depth to 77th 
Terrace.  

ii. The 108 inch CMP has an assumed Manning’s n Value of 0.024, and 
must be renewed with a minimum 96 inch diameter liner and meet the 
requirements described in Section B. The 108 inch CMP has 
approximately 16 to 18 feet of cover depth to Prospect Avenue. Open 
access from both ends of the CMP will be available for installation. 

C. For pipe renewal of the 4-foot x 3.5-foot RCB under 77th Terrace, Contractor 
shall restore buried manhole access at approximate station 12+94 as called out 
on plans. Contractor may also construct up to 4 temporary, 3 foot access 
openings on top of RCB to assist in lining. At least 2 access openings shall be 
provided with new manhole castings upon completion of lining. Manhole 
access construction shall follow Kansas City, Missouri Standard Specifications. 
Grout ports (3 inch) will be allowed from the surface and shall be sealed with 
structural grout following completion of lining.” 

 
2. DELETE  Section 01015 Specific Project Requirements, Paragraph 27 and REPLACE 

with the following Section 01015 Specific Project Requirements, Paragraph 27: 
 
“ 

27. PROJECT RECORD DOCUMENTS 
A. Record Documents for Contract Drawings: WATER MAIN 

REPLACEMENT, 77TH TERRACE TO 79TH STREET, EUCLID 
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AVENUE TO PROSPECT AVENUE shall be in accordance with DIV 
02: 02506 Water Utility Facilities Paragraph Q.  

B. Record Documents for Contract Drawings: TARGET GREEN EAST 
MARLBOROUGH, MIDDLE BLUE RIVER GREEN 
INFRASTRUCTURE / DISTRIBUTED STORAGE FOR AREAS 
TRIBUTARY TO OUTFALL 069, PHASE 1 – 77TH TERRACE 
STORM SEWER SEPARATION shall be in accordance with Section 
00700 General Conditions, Section 6.13, Page 37. “ 

 
3. ADD the following Section 01015 Specific Project Requirements, Paragraph 28: 

 
“ 
28. EASEMENTS AND RIGHTS-OF-WAY 

All Permanent and Temporary Construction Easements as shown on  
Contract Drawings will be the responsibility of OWNER to obtain. 
Additional lands and access deemed necessary by CONTRACTOR for 
temporary construction facilities or storage of materials and equipment 
shall be the responsibility of CONTRACTOR according to Section 
01000 General Project Requirements, Section 4.01. “ 

 
4. ADD the following Section 02506 Water Utility Facilities, Paragraph Q 

 
 “ 

Q. PROJECT RECORD DOCUMENTS 
 

1. Contractor shall maintain in a safe place at the project site one 
continually updated record copy of all Drawings, Standards and 
Specifications, Addenda, Shop Drawings, Written Amendments, 
Change Orders, Work Change Directives, written interpretations or 
clarifications of the contract documents, survey information 
(including approved cut sheets), and all other documents relevant to 
the Work.  All such documents shall be kept in good condition and 
order, and shall be continuously updated to indicate all changes made 
during construction.  No work shall be allowed in the absence of 
these record documents. 

 
2. Upon completion of the work at the project site, the Contractor shall 

submit to the WSD all Record Documents.  Record drawing 
submittals, that are a part of the Record Documents, shall include 
one paper copy, one reproducible copy (on Mylar or vellum), and 
one electronic copy on computer disc of the updated drawings in the 
latest version of Microstation® or AutoCAD®.  The disc shall 
include all information necessary to edit and plot the drawings, and 
shall be labeled with the Project Name, WSD Project Number, WSD 
Work Order Number, WSD Drawing Number, and date of 
publication.  All measurements on the Record Drawings must be 
updated to indicate the true location of the work as it was actually 
constructed in the field. The Record Drawings for water mains must 
Include references for all beginning and ending points, bends, 
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hydrants, valves, tees, fittings, and beginning and ending points of 
deflection of water mains indicated in State Plane Coordinates in 
U.S. feet (expressed in feet and decimals of a foot).  The coordinates 
must conform to the “Missouri Coordinate System of 1983, West 
Zone”.  State wide Missouri Geographical Reference System 
monuments, Kansas City Metro Control Project monuments, 
Certified Land corners used as references to determine State Plane 
coordinates, and all control monuments used in the survey work must 
be listed with reference ties shown on the Record Drawings.  The 
Record Drawings must indicate the elevations of the finished grade 
or improvements and the top of the water main at every fitting and 
Station at maximum spacing of 50’ along the water main.  All 
elevations shall be indicated in NAVD 88 Datum (in feet and 
decimals of a foot).  Every sheet of the Record Drawings must be 
reviewed and sealed by a Registered Land Surveyor, licensed in the 
state of Missouri and must include the following statement on the 
title block inside the box marked ”for WSD use” and in close 
proximity to the Registered Land Surveyor’s seal:   
 

“Each sheet of these Record Drawings and attached Survey Cut Sheets for 
the Work have been reviewed and approved by the Registered Land Surveyor 
whose seal is affixed to this Record.  The horizontal control, coordinates, and 
elevations shown on these Records are accurate and are based on the Missouri 
Coordinate System of 1983, West Zone and NAVD88 datum.  These Records 
have been revised, as required in Section 01000, 1.20 of the Standards and 
Specifications for Water Main Extensions and Relocations, under my personal 
supervision to show the true and accurate measurements of the work as it was 
actually constructed.” 

   
The Contractor must also sign each sheet of the documents with the following 
certification: 

“I hereby certify that this Record correctly depicts the Work 
constructed as to size, horizontal and vertical location, and grade as 
shown on the approved construction drawings or their revision.  The 
Work was done in accordance with these Records and the current 
version of the Standards and Specifications for Water Main 
Extensions and Relocations.” 

 
Contractor:  ________________________      Date:  __________ 
Name (print):________________________      Title:   __________ 
Signature:   _________________________  
 

3. As part of the Project Record Documents, Contractor shall compile 
specific information about each valve and hydrant installed in the 
project, and complete forms provided by the WSD.  Information for 
each valve and hydrant shall include location and ties, number of 
turns (valves) make and type, date of installation, and other 
descriptive information on the standard WSD forms. 
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4. The WSD will review the submitted Record Documents and 
determine their adequacy prior to final acceptance of the Work.  
Record Documents determined to be inadequate will be returned to 
the Contractor for required revisions or additions.  The Contractor 
will correct all inadequacies and make all additions required to make 
the Record Documents acceptable to the WSD. The Record 
documents shall be an integral part of the work guaranteed by the 
Contractor’s Performance and Maintenance Bond.  If during the 
three year maintenance period WSD determines that further revisions 
or corrections are necessary to make the Record Documents accurate, 
the Contractor, at no cost to WSD will make or cause the revisions or 
corrections to be made.” 

 
5.   Add Paragraph 29 to Section 01015 Specific Project Requirements 

 
“ 
29.  Rehabilitation of Approximately 841 Linear Feet of 4-foot x 3.5-foot RCB. 
 

Rehabilitation of  the existing 4-foot x 3.5-foot RCB located along E. 77th Terrace 
in included in Bid Alternate No. 1.  The plans call for the RCB to be renewed using 
spiral wound PVC (SPR).  Paragraph 24 of Section 01015 allows for rehabilitation 
of the RCB using alternate technologies.  This paragraph provides further 
explanation regarding the Bid. 
 
The LUMP SUM BID for “Target Green East Marlborough Middle Blue River 
Green Infrastructure/ Distributed Storage for Areas Tributary to Outfall 069 phase 
1- 77th Terrace Storm Sewer Separation” shown on the BID FORM/CONTRACT 
shall include cleaning and a pre-installation inspection in accordance with Section 
02662, paragraphs 3.2.B and 3.2.D, respectively.  Upon completion of cleaning, the 
existing RCB shall be CCTV inspected.  The CCTV inspection shall be provided 
to the OWNER for evaluation.  Once the OWNER has evaluated the condition of 
the RCB, OWNER will determine the exact work to be performed with Bid 
Alternate No. 1.” 

  
B. ADD the attached Section 02623 – Glass-Fiber-Reinforced Polyester Pipe 
 
C. ADD the attached Section 03332 – Centrifugally Cast Concrete Pipe (CCCP)  
 
D. ADD the attached Section 06020 – Sliplining Sewer Rehabilitation 

 
NOTE: Bidders must acknowledge receipt of this Addendum by listing the number and 
date, where provided, on the Bid Form - Document 00410. 
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CERTIFICATION PAGE 

Contract Number 1183 

Project Title TARGET GREEN EAST MARLBOROUGH AND WATER 
MAIN REPLACEMENTS — PHASE 1  

I am responsible for the following specifications and drawings: 

Drawings: 	 Specifications: 

EACH PROFESSIONAL WHOSE SIGNATURE AND PERSONAL SEAL APPEARS ABOVE ASSUMES RESPONSIBILITY IN 
THESE BIDDING DOCUMENTS ONLY FOR WHAT IS LISTED ABOVE AND DISCLAIMS (PURSUANT TO SECTION 327.411 
RSMO) ANY RESPONSIBILITY FOR ALL OTHER PLANS, SPECIFICATIONS, ESTIMATES, REPORTS, OR OTHER 
DOCUMENTS OR INSTRUMENTS NOT SEALED BY THE SIGNED PROFESSIONAL RELATING TO OR INTENDED TO BE 
USED FOR ANY PART OR PARTS OF THE PROJECT. 
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BID FORM/CONTRACT 
 

 Contract Number 1183  
 
 Project Title:   TARGET GREEN EAST MARLBOROUGH AND WATER 

MAIN REPLACEMENTS – PHASE 1 
 

1. Bidder, having examined the Bidding Documents, related documents and the Site of the 
Work, and being familiar with all the conditions affecting the construction of the proposed 
Work, including Laws and Regulations and the availability of materials and supplies, agrees, if 
this Bid is selected by CITY, this Bid Form/Contract will become the Contract between Bidder 
and CITY for Bidder to furnish all labor and materials, equipment and services necessary for 
the proper completion of the Work in accordance with the Contract Documents, including 
general construction work at the price(s) stated below, which stated sums include fees and all 
other charges applicable to materials, appliances, labor and all things subject to and upon 
which other charges may be levied. 

2. Bidder agrees the Contract Documents will comprise the entire agreement between CITY and 
Bidder.  The Contract Documents are identified in the General Conditions and are 
incorporated into and made part hereof this Bid Form/Contract by reference. 

3. Bidder agrees that if this Bid Form/Contract is executed by CITY, Bidder’s offer is accepted 
and this Bid Form/Contract that incorporates all other Contract Documents shall constitute the 
Contract between the parties. Bidder authorizes the CITY to fill in the Contract Price on this 
Bid Form/Contract in accordance with Bidder’s Bid.  Bidder agrees that this Bid Form/Contract 
may be executed in one or more counterparts, each of which will be deemed an original copy 
of this Bid Form/Contract  and all of which, when taken together, will be deemed to constitute 
one and the same Bid Form/Contract.  This Bid Form/Contract shall be effective upon the 
execution of counterparts by both parties, notwithstanding that both parties may not sign the 
same counterpart.  The parties’ signatures transmitted by facsimile or by other electronic 
means shall be proof of the execution of this Bid Form/Contract and shall be acceptable in a 
court of law.  A copy of this Bid Form/Contract shall constitute an original and shall be 
acceptable in a court of law.  

4. The amount for Bid Alternate No. 1 shall be as calculated in Form 00412 Unit Prices, Table A.  
The City may determine the lowest and best bid solely on the Base Bid, or on the Base Bid 
Plus Bid Alternate No. 1. 

5. The Bid Price(s) shall be shown in numeric figures only.  

i. LUMP SUM BID for “Water Main 
Replacement 77th Terrace to 79th Street, 
Euclid Avenue to Prospect Avenue”  $ ________________________ 
 

ii. LUMP SUM BID for “Target Green East 
Marlborough Middle Blue River Green 
Infrastructure/ Distributed Storage for 
Areas Tributary to Outfall 069 phase 1- 
77th Terrace Storm Sewer Separation”  $_____________________________ 

  
 

iii. ALLOWANCE NO. 1 (see 00413 Allowance 
Form) $  60,000.00 
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iv. TOTAL LUMP SUM BASE BID IN NUMERIC 

FIGURES (i + ii + iii)  $ ________________________ 

v. BID ALTERNATE  NO. 1 for rehabilitation 
of approximately 841 linear feet of 4-foot x 
3.5-foot RCB $______________________________ 

vi. BASE BID plus BID ALTERNATE  NO. 1 
(iv + v) $______________________________ 

6. The undersigned Bidder has given CITY’S Project Manager written notice of all conflicts, 
errors or discrepancies that it has discovered in the Contract Documents and the written 
resolution thereof by the Project Manager or by the DESIGN PROFESSIONAL is acceptable 
to Bidder. 

7. The undersigned Bidder agrees that this Bid shall remain subject to selection by CITY, and 
may not be withdrawn for ninety (90) days after the day Bids are opened. 

8. The undersigned Bidder certifies that this Bid contains no modifications, deviations, riders or 
qualifications.   

9. Form 00413 Allowances contain prices included in the Total Lump Sum Bid, and are 
incorporated into this Bid.  Form must be completed and returned with this Bid. 

10. The undersigned Bidder acknowledges receipt of the following addenda listed by number and 
date appearing on each addendum: 

Addendum Number Dated Addendum Number Dated 
 
( ) ( ) ( ) ( ) 
 
( ) ( ) ( ) ( ) 
 
( ) ( ) ( ) ( ) 
 
( ) ( ) ( ) ( ) 
 
( ) ( ) ( ) ( ) 
 
 
11. By submitting its bid, Bidder is agreeing to meet or exceed the minimum employment goals of 

10% minority and 2% women during the term of its contract with the City, or request a waiver 
of the goals.  If a waiver is requested, Bidder must establish good faith efforts towards 
meeting the goals as set forth in the HRD Instructions for Construction Contracts and the 
City’s Workforce Ordinance.  Should Bidder fail to meet or exceed the minimum employment 
goals or otherwise establish that Bidder is entitled to a waiver under circumstances in which 
Bidder has previously failed to meet or exceed the goals on one or more occasions with the 
twenty-four month period immediately preceding the completion of the Work under this Bid 
Form/Contract, Bidder may be suspended from participating, either as a contractor or 
subcontractor, on any future contract with the City for a period ranging from thirty days to six 
months as further specified in the Contract Documents.    

12. By submitting its bid, Bidder warrants that if its bid should exceed $300,000.00 and Bidder 
employs fifty (50) or more people, Bidder has an affirmative action program in place and will 
maintain the affirmative action program in place for the duration of its contract with the City.  
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Bidder further warrants that it will comply with the affirmative action requirements contained in 
the General Conditions as incorporated by reference into this Bid Form/Contract. 

13. Section 11 through Section 15 constitutes the Affidavit of Intended Utilization required to be 
submitted by Bidders. 

14. By submitting its bid, Bidder is agreeing to the following: (1) Bidder has made by bid opening 
a good faith effort to meet the MBE/WBE/DBE goals established for the project; or Bidder will 
continue to make during the 48 hours after bid opening a good faith effort to meet the 
MBE/WBE/DBE goals established for the project; and (2) Bidder will timely submit its 00450 
HRD 08 Contractor Utilization Plan/Request for Waiver and 00450.01 Letter of Intent to 
Subcontract for each MBE/WBE listed on the 00450 HRD 08 Construction Contractor 
Utilization Plan/Request for Waiver;; and (3) Bidder will submit documentation of its good faith 
efforts to meet the MBE/WBE/DBE goals when  requested by the City.  Failure to meet these 
requirements in good faith will result in Bidder forfeiting its bid bond. 

 
PROJECT GOALS:       15    %   MBE      9     %   WBE _______ % DBE 

 
BIDDER PARTICIPATION: _______%   MBE_______%   WBE _______ % DBE 

 
15. To the best of Bidder’s knowledge, the following are names of certified MBEs and/or WBEs 

with whom Bidder, or Bidder’s subcontractors, presently intend to contract with if awarded the 
Contract on the above project: (All firms must currently be certified by Kansas City, 
Missouri Human Relations Department) 
A. Name of M/WBE Firm  _________________________________________________ 

Address  ____________________________________________________________ 
Telephone No.  _______________________________________________________ 
I.R.S. No.  __________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
B. Name of M/WBE Firm  _________________________________________________ 

Address  ____________________________________________________________ 
Telephone No.  _______________________________________________________ 
I.R.S. No.  ___________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
C. Name of M/WBE Firm  _________________________________________________ 

Address  ____________________________________________________________ 
Telephone No. _______________________________________________________ 
I.R.S. No.  ___________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
D. Name of M/WBE Firm  _________________________________________________ 

Address  ____________________________________________________________ 
Telephone No. _______________________________________________________ 
I.R.S. No.  ___________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
E.  Name of M/WBE Firm  _________________________________________________ 
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Address  ____________________________________________________________ 
Telephone No. _______________________________________________________ 
I.R.S. No.  ___________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
F.  Name of M/WBE Firm  _________________________________________________ 

Address  ____________________________________________________________ 
Telephone No. _______________________________________________________ 
I.R.S. No.  ___________________________________________________________ 
Area/Scope of work ___________________________________________________ 
Subcontract amount  __________________________________________________ 

 
(List additional MBE/WBEs, if any, on additional pages and attach to this form) 

16. By submitting its bid, Bidder is agreeing it will identify and timely submit within 48 Hours after 
Bid opening those MBE/WBE subcontractors with dollar amounts and scopes of work, which 
apply to or exceed the MBE/WBE goals for the Project on the 00450 HRD 08 Contractor 
Utilization Plan/Request for Waiver. 

17. Bidder agrees that failure to meet or exceed the MBE/WBE Goals for the above project will 
require the Director of Human Relations to recommend disapproval of the bid unless the 
Director of Human Relations finds the Bidder established good faith efforts towards meeting 
the goals as set forth in the HRD Forms and Instructions for Construction Projects and the 
City’s MBE/WBE Ordinance. 

 
 Business Entity Type:   
(__) Missouri Corporation BIDDER 
(__) Foreign Corporation Legal name & address of Bidder, person  
(__) Fictitious Name Registration firm, partnership, corporation, or 
(__) Sole Proprietor association submitting Bid: 
(__) Limited Liability Company ________________________________ 
(__) Partnership Phone No: _______________________ 
(__) Joint Venture Cell No: _________________________ 
(__) Other: (Specify)__________         Facsimile No: _____________________ 
 Bidder’s E-Mail: ___________________  
 ________________________________ 
 Federal ID. No. ___________________ 

 
I hereby certify that I have authority to execute this document on 
behalf of Bidder, person, firm, partnership, corporation or 
association submitting Bid. 
 
By:   
 (Signature) 
 
   
 (Print Name) 
 
Title:   
 
Date:   
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(Attach corporate seal if applicable) 
 
 
 
NOTARY 
 

Subscribed and sworn to before me this ______ day of _____________________, 20__. 
 
My Commission Expires:  ___________________   _________________________________ 
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ACCEPTANCE OF BID 
 

CITY, by executing this Bid Form/Contract, hereby accepts Bidder’s Bid and this Bid 
Form/Contract that incorporates all other Contract Documents shall constitute the Contract 
between the Parties.   
 
CITY shall pay CONTRACTOR for completion of the Work in accordance with the Contract 
Documents a maximum amount of          Dollars, 
($ ). 
  

 
 
 
By executing this Bid Form/Contract, CITY accepts Bidder’s 
offer for the Contract Price stated above and this Bid 
Form/Contract that incorporates all other Contract Documents 
shall constitute the Contract between the parties 
 
 

      City of Kansas City, Missouri (OWNER or City) 
 
 
 
 
Approved as to form: 
 
  
Assistant City Attorney  
 

 
I hereby certify that there is a balance, otherwise unencumbered, to the credit of the appropriation 
to which the foregoing expenditure is to be charged, and a cash balance, otherwise 
unencumbered, in the treasury, to the credit of the fund from which payment is to be made, each 
sufficient to meet the obligation hereby incurred.  
 
 
  
Director of Finance   (Date) 



Bidder:  ________________________________________________

UNIT PRICES

TARGET GREEN EAST MARLBOROUGH AND WATER MAIN REPLACEMENTS

NOTE:  IN THE EVENT OF DISCREPANCY, UNIT PRICE SHALL GOVERN.

Item No. Unit Quantity Item Description: Unit Extension

1 L.F. 841 Rehabilitation of 4-foot x 3.5-foot RCB 

1 L.F. 85 Point Repairs of  4-foot x 3.5-foot RCB 

Adjustment Unit Price Extension Subtotal

2 L.S. 1 Mobilization (Shall not exceed 0.5% of the Table A 

Adjustment Unit Price Subtotal)

3 L.S. 1 Bonds and Insurance (Shall not exceed 1.5% of the 

Table A Adjustment Unit Price Extension Subtotal)

Lump Sum Unit Price Subtotal

Total (Table A - Bid Alternate No. 1 - Adjustment Unit 

Price Extension Subtotal plus Lump Sum Unit Price 

Subtotal)

TOTAL $

Note: May be printed, for manual fill-in, or filled in on electronic excel spreadsheet version.

Table A - Bid Alternate No. 1

The Lump Sum items below shall not be adjusted regardless of the final quantity of the adjustment unit price items listed 

above.  The Contractor remains responsible for maintaining the bonds and insurance as necessary to cover the final contract 

value as adjusted using the Adjustment Unit Price items above.  Bid Price for each Lump Sum item below shall not exceed the 

limits indicated in the Item Description.

00412 Unit Prices 050113 1 Kansas City Contract Guidebook



Bidder:  ________________________________________________

ALLOWANCE FORM

Project Number 

Project Title 

Allowance No.: Allowance Description: Allowance in Figures:

1 CONTRACTOR to renovate office space for a Project Office. $60,000.00

A Project Office will be located near the project area in the 

Marlborough Village on Paseo Boulevard.  The Project Office 

will be leased  by the OWNER. Once a location is chosen, 

CONTRACTOR shall meet with and provide OWNER a Fee 

Proposal to renovate the Project Office, not to exceed the 

Form 00413 Allowance. The final cost will be negotiated 

between Owner and Contractor.   Project Office is anticipated 

to be 1200 square feet and include office space for five 

people, one conference room, two bathrooms, and a contract 

document layout area.  The Project Office is for use by 

OWNER's staff only and does not relieve CONTRACTOR of 

requirements to provide field offices for Contractor personnel 

as stated in Section 01500 – Temporary Facilities, Paragraph 

1.

00413 Allowance Form 050113 (Excel) 1 Contract  Central
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SECTION 02623 – GLASS – FIBER – REINFORCED POLYESTER PIPE 
 
 
PART 1 - GENERAL 
 
1.01  SCOPE.  This section covers fiberglass reinforced polyester resin pipe and 
accessories for use in domestic, municipal, and industrial sewage as an alternative piping 
material for all sewer piping with an inside diameter greater than or equal to 12 inches.  
Pipe shall be furnished complete with all jointing materials and other necessary 
appurtenances. 
 
1.02  RELATED SECTIONS 

A. Earthwork – SECTION 02200 
B. Sewer Pipe and Manhole Testing – SECTION 02702 
C. Laser Profiling – SECTION 02687 

 
1.03  CODES and STANDARDS.  The publications listed below form a part of this 
specification to the extent referenced.  The publications are referred to within the text by 
the basic designation only. 
 

A. American Society for Testing and Materials (ASTM): 
1. D3262 – Standard Specification for “Fiberglass” (Glass-Fiber-Reinforced 

Thermosetting-Resin) Sewer Pipe. 
2. D3681 – Standard Test Method for Chemical Resistance of “Fiberglass” 

(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe in a Deflected 
Condition. 

3. D3754 – Standard Specification for “Fiberglass” (Glass-Fiber-Reinforced 
Thermosetting-Resin) Sewer and Industrial Pressure Pipe. 

4. D4161 - Specification for “Fiberglass” (Glass-Fiber-Reinforced 
Thermosetting-Resin) Pipe Joints Using Flexible Elastomeric Seals. 

5. F477 – Specification for Elastomeric Seals (Gaskets) for Joining Plastic 
Pipe. 

B. American Water Works Association (AWWA): 
1. C950 – Glass-Fiber Reinforced Thermosetting Resin Pipe. 

 
1.04  QUALITY ASSURANCE.  Work shall be performed by a Contractor with a proven 
record of performance for similar installations.  Contractor shall submit the following 
quality assurance certification: 
 

A. Manufacturers shall be experienced in the design and manufacture of pipe, 
fittings, specials, or appurtenances for a minimum period of 5 years. 

B. Warranty 
A. Terms:  Standard Manufacturer’s warranty  
B. Warranty Period: Standard Manufacturer’s warranty 
C. Control Tests 
1. Control tests shall be made during the manufacture of the pipe to 
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determine its physical characteristics. Control tests shall be witnessed 
by an independent testing laboratory at the expense of the Contractor. 

2. Control tests shall be performed on pipe of each diameter provided on 
this project in accordance with GOVERNING STANDARD. One set 
of tests shall be performed for each 100 pieces of pipe and to reject all 
pipe represented by any sample which fails to comply with the 
specified requirements. 

3. Pipes shall meet the chemical requirements of ASTM D3262.  The 
compliance testing must have been completed per section 9 of ASTM 
D3681 and shall have been conducted on the pipe specimens 
manufactured at the same factory proposed to fabricate the pipes for 
this project.  Testing of products manufactured in another country or 
testing per section 10 of ASTM D3681 (requalification) will not be 
acceptable. 

 
1.05   CONTRACTOR SUBMITTALS.  Drawings, specifications, and data covering the 
proposed materials shall be submitted to the Owner. 
 

A. Prior to commencing with construction the Contractor shall submit the 
following for each size and class of pipe to the Owner for approval: 

1. Shop Drawings: 
a) Pipe and joint details. 

2. Product Data: 
a) Specifications and product data sheets. 
b) Color code and sample pipe piece illustrating exterior color. 
c) Laying schedule (complete with an explanation of all abbreviations 

used in the schedule). 
d) Gasket material data. 

3. Certificates: 
a) Certificate of Compliance with applicable standards. 
b) Test reports. 

 
1.06   PRODUCT DELIVERY, STORAGE AND HANDLING.  Delivery, storage, and 
handling of materials shall be in accordance with manufacturer’s recommendations.   

A. Pipe, fittings, and accessories shall be handled in a manner that will ensure 
installation in sound, undamaged condition. 

B. Use of textile slings is required for proper handling. 
C. Use of chains, cables, or hooks is not acceptable for handling pipe and fittings. 
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PART 2 - PRODUCTS 
 
2.1  MATERIALS. 
 

A. Pipe: 
1. All materials used in the manufacture of pipe, fittings, and accessories 

shall conform to ASTM D3754. 
2. The manufacturer shall use only polyester resin systems with a silica 

sand filler which have a minimum of three years of successful 
performance in this particular application. The historical data shall 
have been acquired from a composite material of construction and 
composition similar to the proposed product, and shall be submitted to 
the OWNER, if requested. 

3. The reinforcing glass fibers shall be a commercial grade of E-glass 
filaments with binder and sizing compatible with impregnating resins. 

4. The sand shall be a minimum 98 percent silica with a maximum 
moisture content of 2 percent. 

5. Resin additives, such as pigments, dyes, and other coloring agents, if 
used, shall in no way be detrimental to the performance of the product. 

6. Gaskets shall be suitable for the intended use, and shall comply with 
ASTM F477. 

7. Acceptable manufacturers shall be HOBAS USA, Inc., Flowtite, or 
approved equal. 

8. The internal corrosion liner resin shall be suitable for service as 
gravity sewer pipe, and shall be fully resistant to exposure to sulfuric 
acid produced by biological activity from hydrogen sulfide gases. The 
corrosion liner shall consist of nonreinforced thermoset polyester resin 
with a minimum thickness of 40 mils. 

9. The minimum nominal pipe length shall be 20 feet. 
10. The minimum pressure class shall be 50 psi for all pipe sizes. 
11. The required pipe stiffness class (SN) shall be 115 PSI 
12. Each pipe or fitting shall have the following information plainly and 

permanently marked with a waterproof paint thereon: 
a) Pipe stiffness. 
b) Date of manufacture. 
c) Manufacturer’s name or trademark. 
d) “Sewer Pipe”. 
e) ASTM D3262. 
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B. The pipe and couplings exterior color shall be GREEN.  Joints: 
1. All joints shall meet the performance requirements of ASTM D4161. 
2. Pipe joints shall be formed using fiberglass sleeve couplings with 

elastomeric sealing rings. 
3. Joints for tunnel carrier pipe shall be a low profile or a flush “jacking 

type” fiberglass bell and spigot type joint that utilizes in elastomeric 
sealing gasket contained in a groove on the spigot as the sole means of 
maintaining joint water tightness. 

 
PART 3 - EXECUTION. 
 
3.1  SAFETY.   
 

A. Perform all work in accordance with applicable OSHA standards 
 
3.2  INSTALLATION.   

A. Burial, bedding, and backfill of pipe shall conform with specifications found 
in SECTION 02200. 

B. Joints shall be installed in accordance with the pipe manufacturer's 
recommendations. 

C. Immediately before the pipe sections are joined, all pipe ends and coupling 
components shall be thoroughly cleaned and shall be completely free of dirt. 

D. Joint lubricant shall be applied to pipe ends and rubber seals of couplings. 
Only the lubricant approved by the pipe manufacturer shall be used.  
Petroleum or animal based lubricants will not be acceptable. 

E. Suitable auxiliary equipment shall be used to pull pipe joints together with the 
jointing force applied to the pipe wall, not to the coupling.   Excess force shall 
not be applied in jointing the pipe. 

F. A shop fabricated closure piece is required at connection to existing concrete 
pipe. 
 

3.3 TESTING. 
A.  Testing shall conform to specifications found in SECTION 02702 and 

SECTION 02687 
 

 
                            End of Section. 

 



03332 - 1 of 6  Kansas City, Missouri 
Adopted 05/01/2015  Water Services Department 
Revised 07/09/2015  Standard Specifications 
 

SECTION 03332 – CENTRIFUGALLY CAST CONCRETE PIPE (CCCP)   
 
 
PART 1 - GENERAL  
 
1.1 SCOPE. This section covers rehabilitation of existing sewer pipe (host pipe) by 
Centrifugally Cast Concrete Pipe–with minimum liner thickness of 1 inch. This specification 
provides minimum standards for materials and methods for waterproofing, sealing, structural 
reinforcement and corrosion protection of existing sanitary concrete, brick/mortar masonry and 
clay pipe. The centrifugally cast concrete pipe (CCCP) shall extend over the specified length in a 
continuous structural concrete pipe.  This specification offers flexibility in design by offering 
technologies available for repairing the various defects found in these structures. The repair 
means and methods shall be engineered for the depth, diameter, shape, traffic loading, 
groundwater pressures and condition of each pipe segment. 
 
1.2 CODES AND STANDARDS. This Specification references ASTM International (ASTM) 
standard specifications, which are made a part hereof by such reference and shall be the latest 
edition and revision thereof. In case of conflicting requirements between this Specification and 
these referenced documents, this Specification shall govern: 
 

A. ASTM C-76  Standard specifications for Fly Ash content in Reinforced Concrete 
Culvert, Storm Drain, and Sewer Pipe–not to exceed 10% by weight 

B. ASTM C-109 Standard Test Method for Compressive Strength of Hydraulic Cement 
Mortars 

C. ASTM C-157 Modified Standard Test Method for Length Change of Hardened 
Hydraulic Cement Mortar and Concrete 

D. ASTM C-293 Standard Test Method for Flexural Strength of Concrete (Using 
Simple Beam with Center-Point Loading) 

E. ASTM C-309  Standard Specification for Liquid Membrane-Forming Compounds 
for Curing Concrete 

F. ASTM C-403 Standard Test Method for Time of Setting of Concrete Mixtures by 
Penetration Resistance 

G. ASTM C-469 Standard Test Method for Static Modulus of Elasticity and Poisson's 
Ratio of Concrete in Compression  

H. ASTM C-496 Standard Test Method for Splitting Tensile Strength of Cylindrical 
Concrete Specimens 

I. ASTM C-882 Standard Test Method for Bond Strength of Epoxy Systems Used 
with Concrete by Slant Shear 

J. ASTM C-1202 (AASHTO T 277 Equivalent) Electrical Indication of Concrete’s 
Ability to Resist Chloride Ion Penetration 

K. ASTM C-666 Standard Test Method for Resistance of Concrete to Rapid Freezing 
and Thawing 

L. ASTM D-4783 Standard Test Methods for Resistance of Adhesive Preparations in 
Container to Attack by Bacteria, Yeast, and Fungi (Modified) 

M. ASTM C-494 Standard Specification for Chemical Admixtures for Concrete  
 TYPE S Corrosion Inhibiting Admixture for Microbial Induced Corrosion 
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1.3 QUALITY ASSURANCE. Two test cubes of the PERMACAST material or Engineer 
approved equal shall be taken randomly as directed by the Engineer at Contractor’s expense to 
verify strengths.  Thickness shall be verified with a wet gage at any random point of the new 
interior surface.  Visual inspection should verify a leak-free, uniform appearance. Work shall be 
performed by a Contractor with a proven record of performance for similar installations.   
 
1.4 CONTRACT SUBMITTALS.  
 

A. Resumes for superintendents, foremen, and other applicable lead personnel for field 
installation crews demonstrating competency and experience to perform the work as 
defined in this specification and all other applicable contract documents. 

 
B. All submittals shall conform to the requirements of Section 01300. In addition, the 

following items shall be submitted to the Engineer.  This work shall not be considered 
complete until receipt and acceptance of the following, by the Owner: 

1. Design Submittal. Contractor shall provide Engineering design calculations and 
shop drawings for the CCCP.  These calculations and drawings shall address the 
profile designation (geometry), grout strength and thickness. In addition, pipe 
renewal shall restore structural integrity of host pipe based on a fully deteriorated 
condition, and structural design shall be based upon the compressive and bending 
strength of the liner material. The Manufacturer and/or Contractor shall certify and 
provide structural calculations that the product at the thickness provided will 
adequately support all loads accounting for cover depth, AASHTO HS-20 live 
loading, groundwater depths, soil fill type, and pavement structure type (rigid or 
flexible). Pipe renewal must meet or exceed the hydraulic capacity of the host pipe. 
A Professional Engineer, registered in the state of Missouri, shall seal the design 
calculations. 

 
2.  Certification.  

 
a. Certification that the Contractor has 5 years of experience with CCCP and 

concrete additives. 
b. Certificate of Compliance with Applicable standards for CCCP and 

Concrete additives. 
c. Certification that the CCCP meets the minimum structural design criteria as 

specified in these contract documents.  
 

3.  Product data 
a. Patching and plugging material 
b. Cementitious lining material 
c. Cementitious lining with admixture 

 
4.  Host pipe cleaning method(s). 

 
5.  Bypass pumping plan (if required) 

 
6.  Pre-installation video survey of host pipe. 
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7.  Work plan for the CCCP process including details of all materials and equipment 

to be used during the CCCP process. 
 

8.  CCCP mix design with test data showing that the proposed CCCP mix will satisfy 
the requirements of this specification and the Contractor’s design submittal (if 
applicable) 

 
D. During construction the Contractor shall submit the following to the Owner: 

1. Compressive strength test results for the CCCP (if applicable) 
 

E. Within 2 weeks of final acceptance of the work the Contractor shall submit the 
following to the Owner: 

1. As-built drawings. 
2. Post-installation video survey. 

 
PART 2 - PRODUCTS  
 
2.1 MATERIALS  
 

A. PL-12,000 Invert Repair Mortar, manufactured by PERMACAST or Engineer 
approved equal, shall be used and applied according to the manufacturer’s 
recommendations. It shall also have the following minimum physical properties.  
 

 Set Time at 70 °F ASTM C-403  
Initial Set Approx. 1 hour  30 minutes 
Final Set Approx. 4 hours 
Flexural Strength ASTM C-293  
24 hours min. 800 psi  psi 
28 days  min.1200 psi 
Compressive Strength ASTM C-109  
24 hours 5,000 psi 
28 days 11,500 psi 
Split Tensile Strength ASTM C-496 700 psi 
Shear Bond ASTM C-882 1,720 psi 
Modulus of Elasticity ASTM C-469  
28 days min. 3.48 10.6 
Freeze Thaw ASTM C-666 300 Cycle Pass 
Chloride Permeability ASTM C-1202 <550 Coulombs 
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B. PL-8,000 Pipe Lining Mortar (CCCP), manufactured by PERMACAST or Engineer 
approved equal, shall be used and applied according to the manufacturer’s 
recommendations. It shall also have the following minimum physical properties.  

  
Set Time at 70 °F ASTM C-403  
Initial Set Approx. 150 minutes 
Final Set Approx. 240 minutes 
Flexural Strength ASTM C-293  
24 hours min. 600 psi  psi 
28 days  min.1,080 psi 
Compressive Strength ASTM C-109  
24 hours 3,000 psi 
28 days 8,000 psi 
Split Tensile Strength ASTM C-496 682 psi 
Shear Bond ASTM C-882 2,100 psi 
Modulus of Elasticity ASTM C-469  
28 days min. 3.56 10.6 
Freeze Thaw ASTM C-666 300 Cycle Pass 
Chloride Permeability ASTM C-1202 <100 Coulombs 

 
C. Microbiologically Induced Corrosion (MIC). 

Corrosion protection shall be liquid, ASTM C-494 Type S additive for concrete and 
mortars.  The additive shall be ConmicShield by Conshield Technologies Inc. or 
Engineer approved equal. 
 

D. Design Criteria 
1. Liner thickness shall be applied to a minimum of 1” thickness and shall 

comply with the Engineering design and calculations as specified here in and 
as specified in the applicable contract documents.  

 
2.2 PRODUCT HANDLING 

 
Products shall be handled in accordance with the Manufacturer’s recommendations.  
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PART 3 – EXECUTION 
  
3.1 SAFETY.  

 
A. The Contractor shall comply with Local & Federal Safety regulations and shall 

perform work in strict accordance with all applicable OSHA standards.  
 

3.2 PREPARATION 
 
A. Host Pipe Access: 

1. Unless otherwise specified by the Owner, the Contractor shall utilize existing 
manholes in the project area as access points. 

2. Should temporary excavations be needed to access the host pipe, such work 
shall be coordinated with the Owner.  Excavations shall be sloped or shored in 
accordance with all applicable safety regulations. 

 
B. Flow Bypassing.  

1. Prior to CCCP installation, all laterals and drop inlets shall be sealed with a 
temporary plug. The Contractor shall provide for bypass flow where the 
rehabilitation is located.  The bypass shall be made by plugging the line at an 
existing upstream manhole and pumping the flow into a downstream manhole. 
Pump and bypass lines shall be of adequate capacity to handle the flow.  After 
liner application, CCCP material shall be allowed six hours curing time prior 
to all plugs being removed from the laterals and drop inlets and flows re-
instated. 
 

2. Flow interruptions shall be coordinated with the Owner at least 14 days in 
advance and with property owners and businesses at least 3 days in advance. 

 
E. CCTV Inspection: Pre and post inspection of pipelines shall be performed in 

accordance with the latest version of Water Services’ CCTV protocols. 
 

F. Infiltration Control:  Areas of water seepage shall be sealed off with Spetec 
polyurethane grout.  Pools of water shall be removed; however, a dry surface is not 
required. The Contractor shall patch holes and fill voids in and around existing pipe 
as directed by the Engineer. 

 
G. Cleaning: All debris and obstructions shall be removed from the host pipe and 

disposed of in accordance with the requirements of the contract, and local codes and 
ordinances.   It shall be the responsibility of the Contractor to clear the line of 
obstructions such as solids, dropped joints, roots, protruding lateral or collapsed pipe 
that will prevent installation. The interior surface shall be cleaned with a high-
pressure water-blast sufficient to remove all laitance and loose material and flush 
debris from the pipe. If inspection reveals an obstruction that cannot be removed by 
conventional sewer cleaning equipment, then the Contractor shall notify the Owner of 
point repair excavation to remove or repair the obstruction. Such excavation shall be 
approved in writing by the Owner, prior to the commencement of the work. 
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3.3 INSTALLATION 
 
A. Equipment. 

1. Standard Commercial Models: Mortar mixers, compressors, pumps and high 
speed rotating applicator device. 

 
B. Mixing. 

1. Combine 50 pounds of the packaged dry mix with the manufacturer 
recommended amount of potable water while mixing with a high-speed shear 
mixer until proper consistency is obtained.  Continue to agitate the mortar to 
prevent thickening beyond the desired fluidity.   

2. Use ConmicShield additive or Engineer approved equal and Microbiologically 
Induced Corrosion (MIC) protection in the liner material in proportions as 
recommended by the manufacturer.  No other additives shall be used at the site 
without prior approval from the Owner 

 
C. Application. 

1. Position the rotating casting applicator within the center of the sewer pipe and 
commence pumping the mixed mortar.  As the mortar begins to be centrifugally 
cast evenly around the interior, retrieve the applicator head at the best speed for 
applying the thickness.  If flows are interrupted contractor shall arrest the retrieval 
of the applicator head until flows are restored.  
 

2. The pressure application from the centrifugal casting of the mortar shall produce a 
finely textured surface that requires no additional troweling or finishing 
 

3. Contractor shall not apply PERMACAST mortar or engineer approved equal 
when ambient and surface temperatures are above 100° F or 35° C or below 45°F 
or 7° C. During hot and/or cold weather applications, curing shall be performed as 
recommended by the manufacturer.  During cold weather applications, Contractor 
shall properly ventilate the area when heating and shall protect the liner from 
freezing.  

  
END OF SECTION  
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SECTION 06020 – SLIPLINING SEWER REHABILITATION 

PART 1 - GENERAL 

1.01 SCOPE:  This section covers rehabilitation of existing sewer  pipe (host pipe) by 
sliplining with a new sewer pipe (liner) and grouting the annular space between 
the host pipe and the liner.  Sliplining consists of furnishing all labor, equipment, 
and supplies required to perform sliplining as described herein. 

1.02 DESCRIPTION: Sliplining may be done using one of the two following 
materials: 
A. Fiberglass Sewer Pipe 
B. Fusible Polyvinyl Chloride (PVC) Sewer Pipe. 

1.03 SPECIFICATION MODIFICATIONS.  It is understood that throughout this 
section these Specifications may be modified by appropriate items in Section 
01015 -Specific Project Requirements, or as otherwise indicated on the Contract 
Drawings. 

1.04 RELATED SECTIONS 
Section 1300 – Submittals 
Section 01015 – Specific Project Requirements 

1.05 CODES AND STANDARDS.  The publications listed below form a part of this 
specification to the extent referenced.  The publications are referred to within the 
text by the basic designation only.  The version of the codes and standards in 
effect at the time of the Notice to Bidders shall be used, except as noted on the 
Drawings or in the Specific Project Requirements section of these specifications.  
In the event of a conflict between the requirements of this section and those of the 
listed documents, the requirements of this section shall prevail. 

AMERICAN WATER WORKS ASSOCIATION (AWWA) 
AWWA C90 AWWA Standard for Glass Fiber Reinforced Thermosetting 

Resin Pressure Pipe. 
AWWA C110 Ductile-Iron and Gray Fittings for Water 
AWWA C111 Rubber Gasket Joints for Ductile-Iron Pressure Pipe 
AWWA C153 Ductile Iron Compact Fittings 
AWWA C605 Underground Installation of Polyvinyl Chloride (PVC) Pressure 

Pipe and Fittings for Water. 
AWWA C900 Standard for Polyvinyl Chloride (PVC) Pressure Pipe, 4 in. 

through 12 in., for Water Distribution 
AWWA C905 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 

4 In. Through 48 In. (350 mm through 1,200 mm) for Water 
Transmission and Distribution 

ASTM INTERNATIONAL (ASTM) 
ASTM C109 Standard Test Method for Compressive Strength of Hydraulic 

Cement Mortars. 
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ASTM C923 Standard Specification for Resilient Connectors Between 
Reinforced Concrete Manhole Structures, Pipes, and Laterals 

ASTM D3262 Standard Specification for “Fiberglass” (Glass-Fiber-Reinforced 
Thermosetting-Resin) Sewer Pipe. 

ASTM D4161 Standard Specification for “Fiberglass” (Glass-Fiber-Reinforced 
Thermosetting-Resin) Pipe Joints Using Flexible Elastomeric 
Seals. 

ASTM F894 Standard Specification for Polyethylene (PE) Large Diameter 
Profile Wall Sewer and Drain Pipe 

AMERICAN PETROLEUM INSTITUTE (API): 
API RP 10B-2 Recommended Practice for Testing Well Cements – Second 

Edition. 

1.06 CONTACTOR SUBMITTALS.  Submit the following for approval in accordance 
with Section 01300, Submittals:  
A. Work Plan:  The Contractor shall submit for approval a description of the 

proposed construction methods, including details of the equipment to be used 
and a detailed construction schedule. 
1. It is intended that pipe installation pits be located where needed by the 

Contractor.  The Contractor shall submit the following information on the 
jacking operation. 
(a) Details of jacking or pulling system. 
(b) Pit location(s) dimensions, and limits of excavation. 
(c) Plans and specifications for supporting any existing utilities affected 

by the excavation. 
(d) Plans and specifications for dewatering the excavation. 
(e) Plans showing the equipment and methods used to bypass flows. 
(f) Pipe proposed for liner 
(g) Manufacturer’s recommendation for the proper maintenance of this 

pipe in sliplining whether done by jacking or pulling. 
(h) Plans for traffic control. 

2. The pipe jacking/pulling system shall be designed to ensure that the forces 
are evenly distributed over the pipe section and adequately sustained by a 
reaction frame or by the back wall of the jacking pit.  The Contractor shall 
submit temporary facility drawings showing detail for the Owner to 
determine the adequacy of the proposed system. 

B. The following product data is required from the pipe supplier and/or fusion 
provider: 
1. Pipe size 
2. Dimensionality 
3. Pressure class per applicable standard 
4. Color 
5. Recommended minimum bending radius 
6. Recommended maximum safe pull force 
7. Fusion technician qualification indicating conformance with this 

specification 
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8. Manufacturer’s recommendation for the proper maintenance of this pipe in 
sliplining whether done by jacking or pulling. 

C. Grout 
1. Test data on the design grout mix performed in accordance with ASTM 

C109.  Data shall include grout strength at 24hours, 3 days, 7 days, and 28 
days. 

2. General information on type of materials and relative proportions used in 
the grout.  Grout mix designs. 

3. Design density of grout. 
4. Procedures for grouting annular space between liner and existing pipe 

including details of bulkheading, rate of pumping, maximum pressures, 
number of lifts, locations and size of vents, method of preventing 
excessive pressure (uplift forces). 

5. The manufacturer shall furnish an affidavit that all delivered materials 
comply with the applicable provisions of ASTM F894. 

D. Notification of Work:  At least 2 weeks prior to the start of work, the 
Contractor shall submit the sliplining schedule that identifies daily work hours 
and working dates for each installation. 

E. Affidavit of Compliance:  Certification from liner pipe manufacturer that he 
has reviewed the proposed grout and grouting procedures and they are 
acceptable in supporting the liner consistent with the liner design. 

F. Post-Construction Submittals 
1. The following construction record information shall be submitted upon 

request: 
(a) Approved data logger device reports 
(b) Fusion joint documentation containing the following information: 

(i) Pipe Size and Thickness 
(ii) Machine Size 
(iii) Fusion Technician Identification 
(iv) Job Identification 
(v) Fusion Joint Number 
(vi) Fusion, Heating, and Drag Pressure Settings 
(vii) Heat Plate Temperature 
(viii) Time Stamp 
(ix) Heating and Cool Down Time of Fusion 
(x) Ambient Temperature  

(c) Grout testing reports. 

1.07 QUALITY ASSURANCE 
A. Fusion Technician Requirements:  Fusion Technician shall be fully qualified 

by the pipe supplier to install fusible polyvinylchloride pipe of the type(s) and 
size(s) being used.  Qualification shall be current as of the actual date of 
fusion performance on the project. 

B. Affidavit of Compliance:  The manufacturer shall furnish an affidavit that all 
delivered materials comply with the applicable provisions of ASTM F894-89. 
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C. Certification:  Certification from liner pipe manufacturer that he has reviewed 
the proposed grout and grouting procedures and they are acceptable in 
supporting the liner consistent with the liner design. 

1.08 PRODUCT DELIVERY, STORAGE AND HANDLING 
A. All pipe shall be bundled or packaged in such a manner as to provide adequate 

protection of the ends during transportation to the site.  Any pipe damaged in 
shipment shall be replaced as directed by the Owner. 

B. Each pipe shipment shall be inspected prior to unloading to see if the load has 
shifted or otherwise been damaged.  Notify Owner immediately if more than 
immaterial damage is found.  Each pipe shipment shall be checked for 
quantity and proper pipe size, color, and type.  

C. Pipe shall be loaded, off-loaded, and otherwise handled in accordance with the 
manufacturer’s recommendations. 

D. Off-loading devices such as chains, wire rope, chokers, or other pipe handling 
implements that may scratch, nick, cut, or gouge the pipe are strictly 
prohibited. 

E. Pipe shall be handle in a manner that ensures that the it does not strike 
anything.  Significant impact could cause damage, particularly during cold 
weather. 

F. If appropriate unloading equipment is not available, pipe may be unloaded by 
removing individual pieces.  Care shall be taken to insure that pipe is not 
dropped or damaged.  Pipe shall be carefully lowered, not dropped, from 
trucks. 

G. Any length of pipe showing a crack or which has received a blow that may 
have caused an incident fracture, even though no such fracture can be seen, 
shall be marked as rejected and removed at once from the work.  Damaged 
areas, or possible areas of damage may be removed by cutting out and 
removing the suspected incident fracture area.  Limits of the acceptable length 
of pipe shall be determined by the Owner. 

H. Any scratch or gouge greater than 10% of the wall thickness will be 
considered significant and can be rejected unless determined acceptable by the 
Owner. 

I. Pipe lengths should be stored and placed on level ground.  Pipe shall be stored 
at the job site in the unit packaging provided by the manufacturer.  Caution 
shall be exercised to avoid compression, damage, or deformation to the ends 
of the pipe.  The interior of the pipe, as well as all end surfaces, shall be kept 
free from dirt and foreign matter. 

J. Pipe shall be handled and supported with the use of woven fiber pipe slings or 
approved equal.  Care shall be exercised when handling the pipe to not cut, 
gouge, scratch or otherwise abrade the piping in any way.   

K. If pipe is to be stored for periods of 1 year or longer, the pipe shall be shaded 
or otherwise shielded from direct sunlight.  Covering of the pipe which allows 
for temperature build-up is strictly prohibited.  Pipe shall be covered with an 
opaque material while permitting adequate air circulation above and around 
the pipe as required to prevent excess heat accumulation. 

L. Pipe shall be stored and stacked per the pipe supplier’s guidelines. 
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PART 2 - PRODUCTS 

2.01 FIBERGLASS PIPE 
A. Manufacturer consistent with the requirements of ASTM D3262 and this 

specification. 
B. Pipe and fittings shall be homogenous throughout free from visible cracks, 

holes, foreign inclusion or other injurious defects.  The pipe shall be as 
uniform as commercially practical in color, opacity, density and other physical 
properties. 

C. Gaskets shall be of elastomeric membrane meeting the requirements of ASTM 
D477. 

D. Piping shall be centrifugally cast with the average nominal diameter be true to 
the specified pipe size + 1/4 - inch.  Standard laying lengths shall be no longer 
than the lengths of pipe being lined. 

E. All joints shall be gasketed bell Flush Jacking bell and spigot type coupling 
with eslastomeric membrane meeting the requirements of ASTM D4161. 

F. Material Properties 
1. Minimum Initial Tensile Strength:  4,000 psi 
2. Minimum Long Term Tensile Strength:  2,400 psi 
3. Minimum Initial Tensile Modulus:  400,000 psi 
4. Minimum Long Term (50 yr.) Tensile:  Modulus 250,000 psi 

2.02 FUSIBLE POLYVINYLCHLORIDE (PVC) 
A. Pipe:  Fusible polyvinylchloride pressure pipe for wastewater conforming to 

AWWA C905 dimensionality  
1. Fusible polyvinylchloride pipe shall conform to AWWA C905 standard. 
2. Fusible polyvinylchloride pipe shall be extruded with plain ends.  The 

ends shall be square to the pipe and free of any bevel or chamfer.  There 
shall be no bell or gasket of any kind incorporated into the pipe. 

3. Fusible polyvinylchloride pipe shall be manufactured in a standard 40’ 
nominal length, or custom lengths as specified. 

4. Fusible polyvinylchloride pipe shall be green in color for wastewater use. 
5. Pipe shall be marked as follows:   

(a) Nominal pipe size 
(b) PVC 
(c) Dimension Ratio, Standard Dimension Ratio, or Schedule 
(d) AWWA pressure class 
(e) AWWA standard designation number 
(f) Extrusion production-record code 
(g) Trademark or trade name  
(h) Cell Classification 12454 and/or PVC material code 1120 may also be 

included 
6. Pipe shall be homogeneous throughout and be free of visible cracks, holes, 

foreign material, blisters, or other visible deleterious faults. 
7. All piping shall be made from PVC compound conforming to cell 

classification 12454 per ASTM D1784.   



06020 – 6 of 15  Kansas City, Missouri 
Adopted 5/1/2014  Water Services Department   
  Standard Specification 

8. Pipe Supplier shall furnish fusible polyvinylchloride pipe conforming to 
all standards and procedures, and meeting all testing and material 
properties as described in this specification.  

9. Pipe shall conform to the following dimensionality and general 
characteristics table: 

 

Pipe 
Description 

Nominal Diameter 
(in.) DR Color 

Pressure 
Class 
(psi) 

Required 
Inner 
Diameter 
(in.) 

Force 
Main  20 25 Green 165 19.77 

 
10. Specified Pipe Suppliers: Fusible polyvinylchloride pipe shall be used as 

manufactured under the trade names Fusible C-900®, Fusible C-905®, 
and FPVC®, for Underground Solutions, Inc., Poway, CA, (858) 679-
9551.  Fusion process shall be as patented by Underground Solutions, Inc., 
Poway, CA, Patent No. 6,982,051.  Owner and engineer are aware of no 
other supplier of fusible polyvinylchloride pipe that is an equal to this 
specified pipe supplier and products. 

B. Fusion Joints:  Unless otherwise specified, fusible polyvinylchloride pipe 
lengths shall be assembled in the field with butt-fused joints.  The Contractor 
shall follow the pipe supplier’s written guidelines for this procedure.  All 
fusion joints shall be completed as described in this specification. 

2.03 GROUT 
A. Grout shall be a portland cement and/or fly ash bentonite gel mixture with any 

other filler passing a No. 140 mesh.  Disparants may be added to lower the 
viscosity for increased pumpability.  The grout shall have a heat of hydration 
of 140 degrees F maximum and a compressive strength between 100 psi and 
300 psi in 28 days.  The grout shall have a maximum of 2 percent free water. 

2.04 PIPE PULL HEADS 
A. Pipe pull heads shall be utilized that employ a positive through-bolt design 

assuring a smooth wall against the pipe cross-section at all times. 
B. Pipe pull heads shall be specifically designed for use with fusible 

polyvinylchloride pipe, and shall be as recommended by the pipe supplier. 

2.05 PIPE ROLLERS 
A. Pipe rollers, if required, shall be of sufficient size to fully support the weight 

of the pipe during handling and pullback operations. 
B. A sufficient quantity of rollers and spacing, per the pipe supplier’s guidelines 

shall be used to assure adequate support and excessive sagging of the product 
pipe. 

2.06 WARRANTY 
A. All pipe shall be warranted for one year per the pipe supplier’s standard terms. 
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B. In addition to the standard pipe warranty, the fusion services shall be 
warranted for one year per the fusion service provider’s standard terms. 

2.07 CONNECTIONS AND FITTINGS FOR PRESSURE APPLICATIONS 
A. Connections shall be defined in conjunction with the coupling of project 

piping, as well as the tie-ins to other piping systems. 
B. Ductile Iron Mechanical and Flanged Fittings 
C. Acceptable fittings for use with fusible polyvinylchloride pipe shall include 

standard ductile iron fittings conforming to AWWA C110, or AWWA C153 
and AWWA C111. 
1. Connections to fusible polyvinylchloride pipe may be made using a 

restrained or non-restrained retainer gland product for PVC pipe, as well 
as for MJ or flanged fittings. 

2. Bends, tees and other ductile iron fittings shall be restrained with the use 
of thrust blocking or other means as indicated in the construction 
documents. 

3. Ductile iron fittings and glands must be installed per the manufacturer’s 
guidelines. 

D. PVC Gasketed, Push-On Fittings:  Acceptable fittings for use with fusible 
polyvinylchloride pipe shall include standard PVC pressure fittings 
conforming to AWWA C900 or AWWA C905. 
1. Acceptable fittings for use joining fusible polyvinylchloride pipe other 

sections of fusible polyvinylchloride pipe or other sections of PVC pipe 
shall include gasketed PVC, push-on type couplings and fittings, including 
bends, tees, and couplings as shown in the drawings. 

2. Bends, tees and other PVC fittings shall be restrained with the use of 
thrust blocking or other restraint products as indicated in the construction 
documents. 

3. PVC gasketed, push-on fittings and mechanical restraints, if used, must be 
installed per the manufacturer’s guidelines. 

E. Fusible Polyvinyl Chloride Sweeps or Bends 
1. Fusible polyvinyl chloride sweeps or bends shall conform to the same 

sizing convention, diameter, dimensional tolerances and pressure class of 
the pipe being joined using the sweep or bend. 

2. Fusible polyvinyl chloride sweeps or bends shall be manufactured from 
the same fusible polyvinyl chloride pipe being used for the installation, 
and shall have at least 2 feet of straight section on either end of the sweep 
or bend to allow for fusion of the sweep to the pipe installation.  There 
shall be no gasketed connections utilized with a fusible polyvinyl chloride 
sweep. 

3. Standard fusible polyvinyl chloride sweep or bend angles shall not be 
greater than 22.5 degrees, and shall be used in nominal diameters ranging 
from 4 inch through 16 inch. 

F. Sleeve-Type Couplings 
1. Sleeve-type mechanical couplings shall be manufactured for use with PVC 

pressure pipe, and may be restrained or unrestrained as indicated in the 
construction documents.   
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2. Sleeve-type couplings shall be rated at the same or greater pressure 
carrying capacity as the pipe itself. 

G. Expansion and Flexible Couplings 
1. Expansion-type mechanical couplings shall be manufactured for use with 

PVC pipe, and may be restrained or unrestrained as indicated in the 
construction documents. 

2. Expansion-type mechanical couplings shall be rated at the same or greater 
pressure carrying capacity as the pipe itself. 

H. Connection Hardware 
1. Bolts and nuts for buried service shall be made of non-corrosive, high-

strength, low-alloy steel having the characteristics specified in AWWA 
C111, regardless of any other protective coating. 

2.08 CONNECTIONS FOR GRAVITY SANITARY SEWER AND NON-
PRESSURE APPLICATIONS 
A. The following connections are to be used in conjunction with tie-ins to other 

non-pressure, gravity sewer piping and/or structures, and shall be as indicated 
in the construction documents. 

B. PVC Gasketed, Push-On Couplings 
1. Acceptable couplings for joining fusible polyvinylchloride pipe to other 

sections of fusible polyvinylchloride pipe or other sections of PVC pipe 
shall include gasketed PVC, push-on type couplings as indicated in the 
construction documents. 

2. PVC gasketed, push-on fittings and/or restraint hardware must be installed 
per the manufacturer’s guidelines. 

C. Fusible Polyvinyl Chloride Sweeps or Bends 
1. Fusible polyvinyl chloride sweeps or bends shall conform to the same 

sizing convention, diameter, dimensional tolerances and pressure class of 
the pipe being joined using the sweep or bend. 

2. Fusible polyvinyl chloride sweeps or bends shall be manufactured from 
the same fusible polyvinyl chloride pipe being used for the installation, 
and shall have at least 2 feet of straight section on either end of the sweep 
or bend to allow for fusion of the sweep to the pipe installation.  There 
shall be no gasketed connections utilized with a fusible polyvinyl chloride 
sweep. 

3. Standard fusible polyvinyl chloride sweep or bend angles shall not be 
greater than 22.5 degrees, and shall be used in nominal diameters ranging 
from 4 inch through 16 inch. 

D. Sleeve-Type Couplings:  Sleeve-type mechanical couplings shall be 
manufactured for use with PVC pipe, and may be restrained or unrestrained as 
indicated in the construction documents. 

E. Expansion and Flexible Couplings:  Expansion-type mechanical couplings 
shall be manufactured for use with PVC pipe, and may be restrained or 
unrestrained as indicated in the construction documents. 

F. Connection Hardware:  Bolts and nuts for buried service shall be made of 
non-corrosive, high-strength, low-alloy steel having the characteristics 
specified in AWWA C111, regardless of any other protective coating. 
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G. Connection to Sanitary Sewer Manholes and Structures 
1. Fusible polyvinylchloride pipe shall be connected to manholes and other 

structures to provide a leak-free, properly graded flow into or out of the 
manhole or structure. 

2. Connections to existing manholes and structures shall be as indicated in 
the construction documents. 
(a) For a cored or drilled opening provide a flexible, watertight connection 

that meets and/or exceeds ASTM C923. 
(b) For a knock out opening, provide a watertight connection (waterstop 

or other method) meeting the material requirements of ASTM C923 
that is securely attached to the pipe with stainless steel bands or other 
means. 

(c) Grout opening in manhole wall with non-shrink grout.  Pour concrete 
collar around pipe and outside manhole opening.  Provide flexible pipe 
joint or flexible connector within 2 feet of the collar. 

3. Connections to a new manhole or structure shall be as indicated in the 
construction documents. 
(a)  A flexible, watertight gasket per ASTM C 923 shall be cast integrally 

with riser section(s) for all precast manhole and structures. 
(b) Drop connections shall be required where shown on drawings.  
(c) Grout internal joint space with non-shrink grout. 

PART 3 - EXECUTION 

3.01 INSPECTION 
A. Inspect existing pipe by remote TV camera to locate service connections, 

obstructions and defects. 
B. Clear line of obstructions which may include, but not necessarily be limited to 

solids, dropped joints, protruding service connections or collapsed pipe.  A 
Video Tape of the interior condition is available to the Contractor for his 
review and assessment of the requirements of his preparatory work. 

3.02 LOCATION OF PITS 
A. It is intended that pipe installation pits be located where needed by the 

Contractor.  Information associated with the jacking pits shall be submitted 
with the Work Plan described in CONTRACTOR SUBMITTALS. 

3.03 FUSIBLE POLYVINYL CHLORIDE PIPE 
A. General  

1. Fusible polyvinylchloride pipe will be handled in a safe and non-
destructive manner before, during, and after the fusion process and in 
accordance with this specification and pipe supplier’s guidelines. 

2. Fusible polyvinylchloride pipe will be fused by qualified fusion 
technicians, as documented by the pipe supplier.     

3. Each fusion joint shall be recorded and logged by an electronic monitoring 
device (data logger) connected to the fusion machine.   
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4. Only appropriately sized and outfitted fusion machines that have been 
approved by the pipe supplier shall be used for the fusion process.  Fusion 
machines must incorporate the following elements: 
(a) Heat plates shall be in good condition with no deep gouges or 

scratches.  Plates shall be clean and free of any debris or 
contamination.  Heater controls shall function properly; cord and plug 
shall be in good condition.  The appropriately sized heat plate shall be 
capable of maintaining a uniform and consistent heat profile and 
temperature for the size of pipe being fused, per the pipe supplier’s 
guidelines. 

(b) Carriage shall travel smoothly with no binding at less than 50 psi.  
Jaws shall be in good condition with proper inserts for the pipe size 
being fused.  Insert pins shall be installed with no interference to 
carriage travel. 

(c) Overview of machine body shall yield no obvious defects, missing 
parts, or potential safety issues during fusion. 

(d) An approved datalogging device with the current version of the pipe 
supplier’s recommended and compatible software shall be used.  
Datalogging device operations and maintenance manual shall be with 
the unit at all times.  If fusing for extended periods of time, an 
independent 110V power source shall be available to extend battery 
life. 

5. Other equipment specifically required for the fusion process shall include 
the following: 
(a) Pipe rollers shall be used for support of pipe to either side of the 

machine 
(b) A weather protection canopy that allows full machine motion of the 

heat plate, fusion assembly and carriage shall be provided for fusion in 
inclement, extreme temperatures, and /or windy weather, per the pipe 
supplier’s recommendations. 

(c) An infrared (IR) pyrometer for checking pipe and heat plate 
temperatures. 

(d) Fusion machine operations and maintenance manual shall be kept with 
the fusion machine at all times. 

(e) Facing blades specifically designed for cutting fusible 
polyvinylchloride pipe shall be used. 

B. Joint Recording:  Each fusion joint shall be recorded and logged by an 
electronic monitoring device (data logger) connected to the fusion machine.  
The fusion data logging and joint report shall be generated by software 
developed specifically for the butt-fusion of fusible polyvinyl chloride pipe.  
The software shall register and/or record the parameters required by the pipe 
supplier and these specifications.  Data not logged by the data logger shall be 
logged manually and be included in the Fusion Technician’s joint report. 

C. Insertion and Installation 
1. Excavation and Access Pits 
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(a) Access pit length shall be such that the minimum bending radius for 
the fusible polyvinylchloride pipe, per the pipe supplier is maintained.  
Sheeting, shoring and bracing requirements shall be in accordance 
with these specifications and applicable jurisdictional standards. 

(b) Access pit excavations shall be performed at all points where the 
fusible polyvinylchloride pipe will be inserted into the existing 
pipeline.  When possible, access pit excavations shall coincide with 
host pipe lateral connection points or other appurtenance installations. 

2. Pulling Equipment  
(a) The pulling mechanism shall be properly connected to the end of the 

fusible polyvinylchloride pipe via a pulling head or arrangement 
approved by the pipe supplier. 

(b) The maximum pulling tension on the fusible polyvinylchloride pipe 
shall not exceed the pipe supplier’s safe pulling force as submitted for 
this project. 

(c) Immediately following the completion of an installation by sliplining, 
if possible, the pipe shall be pushed back into the location of the 
insertion, at the pulling head, until a small amount of movement is 
realized at the insertion pit on the other side of the installation from the 
pulling equipment. 

3. Pipe Care 
(a) The fusible polyvinylchloride pipe shall be handled with care to 

minimize the possibility of it being cut, kinked, gouged, or otherwise 
damaged.  The use of cables or hooks will not be permitted.   

(b) Sections of the fusible polyvinylchloride pipe damaged, cut, or gouged 
shall be repaired by cutting out the section of damaged pipe and 
rejoining. 

3.04 GROUTING REQUIREMENTS 
A. The entire annular space between the outside of the liner pipe and the inside of 

the existing pipe shall be grouted. 
B. Grouting of the annular space shall be done in such a manner as to prevent 

damage or collapse of the liner pipe, in stages as required. 
C. Mix grout with colloidal grout mixer.  Ready-mix or rotary bin type mixers 

shall not be acceptable. 
D. Grout shall be placed from bulkhead to bulkhead with no intermediate 

injection points.  Bulkhead shall be installed at each manhole.  See further 
requirements below. 

E. Maximum length between bulkheads shall not exceed pipe manufacturers 
recommendations. 

F. Provide adequate venting at bulkhead opposite the injection bulkhead to expel 
water and air from annular space to the required elevation for each stage. 

G. Venting tubes must be sized consistent with the rate of grout injection.  That 
is, they must have a Flowrate capacity to freely expel the water from the 
annular space equal to the Pumped Flowrate. 

H. At both grout bulkheads the liner pipe must be raised to the approximate soffit 
elevation of the carrier pipe.  This is required in order to minimize unevenness 
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in the liner pipe invert.  (The hydrostatic pressure caused by the grouting 
operation will float the liner to the soffit elevation).  The method selected to 
accomplish raising and blocking the ends of the liner pipe shall be submitted 
to the OWNER for approval. 

I. The final grout lift shall be pumped until a grout density within 0.3 lb/gal of 
that specified is ejected from the vent(s) at the opposite bulkhead from the 
grout injection point.  Density shall be measured by the Pressurized Fluid 
Density Balance apparatus in accordance with the provisions of Appendix C 
of API Specification 10 entitled “Determination of Slurry Density”. 

J. Grouting pressures shall not exceed pipe manufacturer’s specifications. 
K. If required, the annular space between the outside of the fusible 

polyvinylchloride pipe and the inside of the existing host pipe shall be filled 
with a flowable grout in accordance with the contract documents.   

L. If required, samples of grout shall be obtained in accordance with ASTM 
C495.  One set of four standard cylinders shall be cast for each batch.  Special 
handling and sampling procedures shall be followed if indicated by the grout 
manufacturer.  The samples must meet the design compressive strength of the 
grout as outlined in this specification and per the grout manufacturer.  
Samples shall be tested in accordance with ASTM C495. 

M. Grouting of the annular space shall be done in such a manner as to prevent 
damage, floating, or collapse of the fusible polyvinylchloride pipe.  Grouting 
operations shall be properly vented.  If the distance between grout points 
exceeds the Contractor's pumping capability additional grouting points shall 
be excavated.  The fusible polyvinylchloride pipe at access pits, service 
connections, and grouting points shall not be grouted above the springline of 
the existing host pipe. 

N. Fusible polyvinylchloride pipe shall be filled with water prior to the grouting 
procedure.  This shall aid in keeping the fusible polyvinylchloride pipe from 
floating or collapsing during grouting operation and also aid in dissipating the 
heat of hydration and its effects on the fusible polyvinylchloride pipe as the 
grout cures.  This can be done in coordination with the testing performed on 
the fusible polyvinylchloride pipe. 

3.05 PREPARATION PRIOR TO MAKING CONNECTIONS INTO EXSITING 
PIPING SYSTEMS 
A. Approximate locations for existing piping systems are shown in the 

construction documents.  Prior to making connections into existing piping 
systems, the contractor shall: 
1. Field verify location, size, piping material, and piping system of the 

existing pipe. 
2. Obtain all required fittings, which may include saddles, sleeve type 

couplings, flanges, tees, or others as shown in the construction documents. 
3. Have installed all temporary pumps and/or pipes in accordance with 

established connection plans. 
B. Unless otherwise approved, new piping systems shall be completely 

assembled and successfully tested prior to making connections into existing 
pipe systems. 
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3.06 PIPE SYSTEM CONNECTIONS 
A. Pipe connections shall be installed per applicable standards and regulations, as 

well as per the connection manufacturer’s guidelines and as indicated in the 
construction documents.  Pipe connections to structures shall be installed per 
applicable standards and regulations, as well as per the connection 
manufacturer’s guidelines. 

3.07 TAPPING FOR POTABLE AND NON-POTABLE WATER APPLICATIONS  
A. Tapping shall be performed using standard tapping saddles designed for use 

on PVC piping in accordance with AWWA C605.  Tapping shall be 
performed only with use of tap saddles or sleeves.  NO DIRECT TAPPING 
WILL BE PERMITTED.  Tapping shall be performed in accordance with the 
applicable sections for Saddle Tapping per Uni-Pub-8. 

B. All connections requiring a larger diameter than that recommended by the 
pipe supplier, shall be made with a pipe connection as specified and indicated 
on the drawings. 

C. Equipment used for tapping shall be made specifically for tapping PVC pipe: 
1. Tapping bits shall be slotted “shell” style cutters, specifically made for 

PVC pipe.  ‘Hole saws’ made for cutting wood, steel, ductile iron, or other 
materials are strictly prohibited. 

2. Manually operated or power operated drilling machines may be used. 
D. Taps may be performed while the pipeline is filled with water and under 

pressure (‘wet’ tap,) or when the pipeline is not filled with water and not 
under pressure (‘dry’ tap). 

3.08 FIELD QUALITY CONTROL AND GROUTING 
A. Grout 

1. Standard 2-inch compression test cubes shall be made in field and tested in 
laboratory in accordance with ASTM C109. 

2. Minimum of 4 standard mortar cubes shall be made for each required test.  
As set of cubes shall be made for each 50 cubic yards of grout placed, with 
a minimum of three sets taken for each days grouting. 

3. The final set of cubes shall be taken at the ejection vent at the end of the 
day’s grouting.  The other sets may be taken at the grout mixer. 

4. A corresponding density test shall be done and referenced to the mortar 
cubes each time cubes are cast. 

5. Cubes:     Test at 3 days and 28 days. 
6. Each set of cubes shall be marked with job name, CONTRACTOR’S 

name, time of sampling and measured grout density (API10). 
7. A minimum of one density test shall be made each half hour during 

grouting operations.  Variation shall not be greater than + 0.3 lb/gal from 
design density.  If any single density test is greater than + 0.5 lb/gal from 
design density grouting operation shall cease.  Grouting shall be 
suspended until CONTRACTOR makes the necessary adjustments to meet 
the density requirements. 

B. Pipe 
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1. Infiltration/Exfiltration testing shall be conducted in accordance with 
ASTM C969 except the maximum leakage shall be 10 gals per inch 
diameter per mile of pipe, per day. 

2. Conduct an internal TV inspection of completed work.  Provide OWNER 
with a copy of TV inspection tape, VHS format. 

3. Pipe Deflection shall not exceed 2% of the diameter. 
4. Inspect existing pipe by remote TV camera to locate service connections, 

obstructions and defects. 
5. Pipe Cleaning 

(a) Clear existing pipes of obstructions that may include, but not 
necessarily be limited to solids, dropped joints, protruding service 
connections or collapsed pipe.  If available, a video of the interior 
condition will be made available by the OWNER to the Contractor for 
his review and assessment of the requirements of his preparatory work. 

(b) Host pipe shall be cleaned in accordance with all applicable standards 
and guidelines.  Unless otherwise specified, all interior pipe surfaces 
shall be cleaned per AWWA M28. 

(c) Hazardous materials shall be removed and disposed of per all 
applicable regulations. 

(d) All pipelines shall be cleaned with as many passes as necessary to 
create a uniform interior host pipe surface free of all loose material and 
sharp edges.  Any potentially deleterious areas of the host pipe shall be 
removed or secured in place, prior to the insertion the liner pipe. 

C. Hydrostatic Testing and Leakage Testing For Pressure Piping 
1. Hydrostatic and leakage testing for piping systems that contain mechanical 

jointing as well as fused PVC jointing shall comply with AWWA C605.  
2. Unless agreed to or otherwise designated by the owner or engineer, for a 

simultaneous hydrostatic and leakage test following installation, a pressure 
equal to 150% of working pressure at point of test, but not less than 125% 
of normal working pressure at highest elevation shall be applied.  The 
duration of the pressure test shall be for two (2) hours. 

3. If hydrostatic testing and leakage testing are performed at separate times, 
follow procedures as outlined in AWWA C605. 

4. In preparation for pressure testing the following parameters must be 
followed: 
(a) All air must be vented from the pipeline prior to pressurization.  This 

may be accomplished with the use of the air relief valves or 
corporation stop valves, vent piping in the testing hardware or end 
caps, or any other method which adequately allows air to escape the 
pipeline at all high points.  Venting may also be accomplished by 
‘flushing’ the pipeline in accordance with the parameters and 
procedures as described in AWWA C605. 

(b) The pipeline must be fully restrained prior to pressurization.  This 
includes complete installation of all mechanical restraints per the 
restraint manufacturer’s guidelines, whether permanent or temporary 
to the final installation.  This also includes the installation and curing 
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of any and all required thrust blocking.  All appurtenances included in 
the pressure test, including valves, blow-offs, and air-relief valves 
shall be checked for proper installation and restraint prior to beginning 
the test. 

(c) Temporary pipeline alignments that are being tested, such as those that 
are partially installed in their permanent location shall be configured to 
minimize the amount of potentially trapped air in the pipeline. 

5. Partial Testing:  Segments of the pipe may be tested separately in 
accordance with standard testing procedure, as approved by the owner and 
engineer. 

D. CCTV Inspection:  The host pipe shall be inspected by CCTV after or during 
the cleaning process in accordance with these specifications.   
1. CCTV inspection after host pipe cleaning shall indicate condition of host 

pipe and suitability of host pipe for fusible polyvinylchloride pipe 
insertion.   

2. Obstructions such as corporation taps, valves and valve bodies, and 
collapsed piping shall be remedied prior to insertion.  Spot repairs shall be 
made in accordance with the drawings and these specifications. 
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	03332 - Centrifugally Cast Concrete Pipe_7_8_2015.pdf
	1.3 QUALITY ASSURANCE. Two test cubes of the PERMACAST( material or Engineer approved equal shall be taken randomly as directed by the Engineer at Contractor’s expense to verify strengths.  Thickness shall be verified with a wet gage at any random poi...
	1.4 CONTRACT SUBMITTALS.
	B. All submittals shall conform to the requirements of Section 01300. In addition, the following items shall be submitted to the Engineer.  This work shall not be considered complete until receipt and acceptance of the following, by the Owner:
	2.1 MATERIALS
	2.2 PRODUCT HANDLING
	Products shall be handled in accordance with the Manufacturer’s recommendations.

	06020 - Sliplining Sewer Rehabiliation cons.pdf
	PART 1 - GENERAL
	1.01 SCOPE:  This section covers rehabilitation of existing sewer  pipe (host pipe) by sliplining with a new sewer pipe (liner) and grouting the annular space between the host pipe and the liner.  Sliplining consists of furnishing all labor, equipment, and supplies required to perform sliplining as described herein.
	1.02 DESCRIPTION: Sliplining may be done using one of the two following materials:
	A. Fiberglass Sewer Pipe
	B. Fusible Polyvinyl Chloride (PVC) Sewer Pipe.

	1.03 SPECIFICATION MODIFICATIONS.  It is understood that throughout this section these Specifications may be modified by appropriate items in Section 01015 -Specific Project Requirements, or as otherwise indicated on the Contract Drawings.
	1.04 RELATED SECTIONS
	1.05 CODES AND STANDARDS.  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.  The version of the codes and standards in effect at the time of the Notice to Bidders shall be used, except as noted on the Drawings or in the Specific Project Requirements section of these specifications.  In the event of a conflict between the requirements of this section and those of the listed documents, the requirements of this section shall prevail.
	1.06 CONTACTOR SUBMITTALS.  Submit the following for approval in accordance with Section 01300, Submittals: 
	A. Work Plan:  The Contractor shall submit for approval a description of the proposed construction methods, including details of the equipment to be used and a detailed construction schedule.
	1. It is intended that pipe installation pits be located where needed by the Contractor.  The Contractor shall submit the following information on the jacking operation.
	(a) Details of jacking or pulling system.
	(b) Pit location(s) dimensions, and limits of excavation.
	(c) Plans and specifications for supporting any existing utilities affected by the excavation.
	(d) Plans and specifications for dewatering the excavation.
	(e) Plans showing the equipment and methods used to bypass flows.
	(f) Pipe proposed for liner
	(g) Manufacturer’s recommendation for the proper maintenance of this pipe in sliplining whether done by jacking or pulling.
	(h) Plans for traffic control.

	2. The pipe jacking/pulling system shall be designed to ensure that the forces are evenly distributed over the pipe section and adequately sustained by a reaction frame or by the back wall of the jacking pit.  The Contractor shall submit temporary facility drawings showing detail for the Owner to determine the adequacy of the proposed system.

	B. The following product data is required from the pipe supplier and/or fusion provider:
	1. Pipe size
	2. Dimensionality
	3. Pressure class per applicable standard
	4. Color
	5. Recommended minimum bending radius
	6. Recommended maximum safe pull force
	7. Fusion technician qualification indicating conformance with this specification
	8. Manufacturer’s recommendation for the proper maintenance of this pipe in sliplining whether done by jacking or pulling.

	C. Grout
	1. Test data on the design grout mix performed in accordance with ASTM C109.  Data shall include grout strength at 24hours, 3 days, 7 days, and 28 days.
	2. General information on type of materials and relative proportions used in the grout.  Grout mix designs.
	3. Design density of grout.
	4. Procedures for grouting annular space between liner and existing pipe including details of bulkheading, rate of pumping, maximum pressures, number of lifts, locations and size of vents, method of preventing excessive pressure (uplift forces).
	5. The manufacturer shall furnish an affidavit that all delivered materials comply with the applicable provisions of ASTM F894.

	D. Notification of Work:  At least 2 weeks prior to the start of work, the Contractor shall submit the sliplining schedule that identifies daily work hours and working dates for each installation.
	E. Affidavit of Compliance:  Certification from liner pipe manufacturer that he has reviewed the proposed grout and grouting procedures and they are acceptable in supporting the liner consistent with the liner design.
	F. Post-Construction Submittals
	1. The following construction record information shall be submitted upon request:
	(a) Approved data logger device reports
	(b) Fusion joint documentation containing the following information:
	(i) Pipe Size and Thickness
	(ii) Machine Size
	(iii) Fusion Technician Identification
	(iv) Job Identification
	(v) Fusion Joint Number
	(vi) Fusion, Heating, and Drag Pressure Settings
	(vii) Heat Plate Temperature
	(viii) Time Stamp
	(ix) Heating and Cool Down Time of Fusion
	(x) Ambient Temperature 

	(c) Grout testing reports.



	1.07 QUALITY ASSURANCE
	A. Fusion Technician Requirements:  Fusion Technician shall be fully qualified by the pipe supplier to install fusible polyvinylchloride pipe of the type(s) and size(s) being used.  Qualification shall be current as of the actual date of fusion performance on the project.
	B. Affidavit of Compliance:  The manufacturer shall furnish an affidavit that all delivered materials comply with the applicable provisions of ASTM F894-89.
	C. Certification:  Certification from liner pipe manufacturer that he has reviewed the proposed grout and grouting procedures and they are acceptable in supporting the liner consistent with the liner design.

	1.08 PRODUCT DELIVERY, STORAGE AND HANDLING
	A. All pipe shall be bundled or packaged in such a manner as to provide adequate protection of the ends during transportation to the site.  Any pipe damaged in shipment shall be replaced as directed by the Owner.
	B. Each pipe shipment shall be inspected prior to unloading to see if the load has shifted or otherwise been damaged.  Notify Owner immediately if more than immaterial damage is found.  Each pipe shipment shall be checked for quantity and proper pipe size, color, and type. 
	C. Pipe shall be loaded, off-loaded, and otherwise handled in accordance with the manufacturer’s recommendations.
	D. Off-loading devices such as chains, wire rope, chokers, or other pipe handling implements that may scratch, nick, cut, or gouge the pipe are strictly prohibited.
	E. Pipe shall be handle in a manner that ensures that the it does not strike anything.  Significant impact could cause damage, particularly during cold weather.
	F. If appropriate unloading equipment is not available, pipe may be unloaded by removing individual pieces.  Care shall be taken to insure that pipe is not dropped or damaged.  Pipe shall be carefully lowered, not dropped, from trucks.
	G. Any length of pipe showing a crack or which has received a blow that may have caused an incident fracture, even though no such fracture can be seen, shall be marked as rejected and removed at once from the work.  Damaged areas, or possible areas of damage may be removed by cutting out and removing the suspected incident fracture area.  Limits of the acceptable length of pipe shall be determined by the Owner.
	H. Any scratch or gouge greater than 10% of the wall thickness will be considered significant and can be rejected unless determined acceptable by the Owner.
	I. Pipe lengths should be stored and placed on level ground.  Pipe shall be stored at the job site in the unit packaging provided by the manufacturer.  Caution shall be exercised to avoid compression, damage, or deformation to the ends of the pipe.  The interior of the pipe, as well as all end surfaces, shall be kept free from dirt and foreign matter.
	J. Pipe shall be handled and supported with the use of woven fiber pipe slings or approved equal.  Care shall be exercised when handling the pipe to not cut, gouge, scratch or otherwise abrade the piping in any way.  
	K. If pipe is to be stored for periods of 1 year or longer, the pipe shall be shaded or otherwise shielded from direct sunlight.  Covering of the pipe which allows for temperature build-up is strictly prohibited.  Pipe shall be covered with an opaque material while permitting adequate air circulation above and around the pipe as required to prevent excess heat accumulation.
	L. Pipe shall be stored and stacked per the pipe supplier’s guidelines.


	PART 2 - PRODUCTS
	2.01 FIBERGLASS PIPE
	A. Manufacturer consistent with the requirements of ASTM D3262 and this specification.
	B. Pipe and fittings shall be homogenous throughout free from visible cracks, holes, foreign inclusion or other injurious defects.  The pipe shall be as uniform as commercially practical in color, opacity, density and other physical properties.
	C. Gaskets shall be of elastomeric membrane meeting the requirements of ASTM D477.
	D. Piping shall be centrifugally cast with the average nominal diameter be true to the specified pipe size + 1/4 - inch.  Standard laying lengths shall be no longer than the lengths of pipe being lined.
	E. All joints shall be gasketed bell Flush Jacking bell and spigot type coupling with eslastomeric membrane meeting the requirements of ASTM D4161.
	F. Material Properties
	1. Minimum Initial Tensile Strength:  4,000 psi
	2. Minimum Long Term Tensile Strength:  2,400 psi
	3. Minimum Initial Tensile Modulus:  400,000 psi
	4. Minimum Long Term (50 yr.) Tensile:  Modulus 250,000 psi


	2.02 FUSIBLE POLYVINYLCHLORIDE (PVC)
	A. Pipe:  Fusible polyvinylchloride pressure pipe for wastewater conforming to AWWA C905 dimensionality 
	1. Fusible polyvinylchloride pipe shall conform to AWWA C905 standard.
	2. Fusible polyvinylchloride pipe shall be extruded with plain ends.  The ends shall be square to the pipe and free of any bevel or chamfer.  There shall be no bell or gasket of any kind incorporated into the pipe.
	3. Fusible polyvinylchloride pipe shall be manufactured in a standard 40’ nominal length, or custom lengths as specified.
	4. Fusible polyvinylchloride pipe shall be green in color for wastewater use.
	5. Pipe shall be marked as follows:  
	(a) Nominal pipe size
	(b) PVC
	(c) Dimension Ratio, Standard Dimension Ratio, or Schedule
	(d) AWWA pressure class
	(e) AWWA standard designation number
	(f) Extrusion production-record code
	(g) Trademark or trade name 
	(h) Cell Classification 12454 and/or PVC material code 1120 may also be included

	6. Pipe shall be homogeneous throughout and be free of visible cracks, holes, foreign material, blisters, or other visible deleterious faults.
	7. All piping shall be made from PVC compound conforming to cell classification 12454 per ASTM D1784.  
	8. Pipe Supplier shall furnish fusible polyvinylchloride pipe conforming to all standards and procedures, and meeting all testing and material properties as described in this specification. 
	9. Pipe shall conform to the following dimensionality and general characteristics table:
	10. Specified Pipe Suppliers: Fusible polyvinylchloride pipe shall be used as manufactured under the trade names Fusible C-900®, Fusible C-905®, and FPVC®, for Underground Solutions, Inc., Poway, CA, (858) 679-9551.  Fusion process shall be as patented by Underground Solutions, Inc., Poway, CA, Patent No. 6,982,051.  Owner and engineer are aware of no other supplier of fusible polyvinylchloride pipe that is an equal to this specified pipe supplier and products.

	B. Fusion Joints:  Unless otherwise specified, fusible polyvinylchloride pipe lengths shall be assembled in the field with butt-fused joints.  The Contractor shall follow the pipe supplier’s written guidelines for this procedure.  All fusion joints shall be completed as described in this specification.

	2.03 GROUT
	A. Grout shall be a portland cement and/or fly ash bentonite gel mixture with any other filler passing a No. 140 mesh.  Disparants may be added to lower the viscosity for increased pumpability.  The grout shall have a heat of hydration of 140 degrees F maximum and a compressive strength between 100 psi and 300 psi in 28 days.  The grout shall have a maximum of 2 percent free water.

	2.04 PIPE PULL HEADS
	A. Pipe pull heads shall be utilized that employ a positive through-bolt design assuring a smooth wall against the pipe cross-section at all times.
	B. Pipe pull heads shall be specifically designed for use with fusible polyvinylchloride pipe, and shall be as recommended by the pipe supplier.

	2.05 PIPE ROLLERS
	A. Pipe rollers, if required, shall be of sufficient size to fully support the weight of the pipe during handling and pullback operations.
	B. A sufficient quantity of rollers and spacing, per the pipe supplier’s guidelines shall be used to assure adequate support and excessive sagging of the product pipe.

	2.06 WARRANTY
	A. All pipe shall be warranted for one year per the pipe supplier’s standard terms.
	B. In addition to the standard pipe warranty, the fusion services shall be warranted for one year per the fusion service provider’s standard terms.

	2.07 CONNECTIONS AND FITTINGS FOR PRESSURE APPLICATIONS
	A. Connections shall be defined in conjunction with the coupling of project piping, as well as the tie-ins to other piping systems.
	B. Ductile Iron Mechanical and Flanged Fittings
	C. Acceptable fittings for use with fusible polyvinylchloride pipe shall include standard ductile iron fittings conforming to AWWA C110, or AWWA C153 and AWWA C111.
	1. Connections to fusible polyvinylchloride pipe may be made using a restrained or non-restrained retainer gland product for PVC pipe, as well as for MJ or flanged fittings.
	2. Bends, tees and other ductile iron fittings shall be restrained with the use of thrust blocking or other means as indicated in the construction documents.
	3. Ductile iron fittings and glands must be installed per the manufacturer’s guidelines.

	D. PVC Gasketed, Push-On Fittings:  Acceptable fittings for use with fusible polyvinylchloride pipe shall include standard PVC pressure fittings conforming to AWWA C900 or AWWA C905.
	1. Acceptable fittings for use joining fusible polyvinylchloride pipe other sections of fusible polyvinylchloride pipe or other sections of PVC pipe shall include gasketed PVC, push-on type couplings and fittings, including bends, tees, and couplings as shown in the drawings.
	2. Bends, tees and other PVC fittings shall be restrained with the use of thrust blocking or other restraint products as indicated in the construction documents.
	3. PVC gasketed, push-on fittings and mechanical restraints, if used, must be installed per the manufacturer’s guidelines.

	E. Fusible Polyvinyl Chloride Sweeps or Bends
	1. Fusible polyvinyl chloride sweeps or bends shall conform to the same sizing convention, diameter, dimensional tolerances and pressure class of the pipe being joined using the sweep or bend.
	2. Fusible polyvinyl chloride sweeps or bends shall be manufactured from the same fusible polyvinyl chloride pipe being used for the installation, and shall have at least 2 feet of straight section on either end of the sweep or bend to allow for fusion of the sweep to the pipe installation.  There shall be no gasketed connections utilized with a fusible polyvinyl chloride sweep.
	3. Standard fusible polyvinyl chloride sweep or bend angles shall not be greater than 22.5 degrees, and shall be used in nominal diameters ranging from 4 inch through 16 inch.

	F. Sleeve-Type Couplings
	1. Sleeve-type mechanical couplings shall be manufactured for use with PVC pressure pipe, and may be restrained or unrestrained as indicated in the construction documents.  
	2. Sleeve-type couplings shall be rated at the same or greater pressure carrying capacity as the pipe itself.

	G. Expansion and Flexible Couplings
	1. Expansion-type mechanical couplings shall be manufactured for use with PVC pipe, and may be restrained or unrestrained as indicated in the construction documents.
	2. Expansion-type mechanical couplings shall be rated at the same or greater pressure carrying capacity as the pipe itself.

	H. Connection Hardware
	1. Bolts and nuts for buried service shall be made of non-corrosive, high-strength, low-alloy steel having the characteristics specified in AWWA C111, regardless of any other protective coating.


	2.08 CONNECTIONS FOR GRAVITY SANITARY SEWER AND NON-PRESSURE APPLICATIONS
	A. The following connections are to be used in conjunction with tie-ins to other non-pressure, gravity sewer piping and/or structures, and shall be as indicated in the construction documents.
	B. PVC Gasketed, Push-On Couplings
	1. Acceptable couplings for joining fusible polyvinylchloride pipe to other sections of fusible polyvinylchloride pipe or other sections of PVC pipe shall include gasketed PVC, push-on type couplings as indicated in the construction documents.
	2. PVC gasketed, push-on fittings and/or restraint hardware must be installed per the manufacturer’s guidelines.

	C. Fusible Polyvinyl Chloride Sweeps or Bends
	1. Fusible polyvinyl chloride sweeps or bends shall conform to the same sizing convention, diameter, dimensional tolerances and pressure class of the pipe being joined using the sweep or bend.
	2. Fusible polyvinyl chloride sweeps or bends shall be manufactured from the same fusible polyvinyl chloride pipe being used for the installation, and shall have at least 2 feet of straight section on either end of the sweep or bend to allow for fusion of the sweep to the pipe installation.  There shall be no gasketed connections utilized with a fusible polyvinyl chloride sweep.
	3. Standard fusible polyvinyl chloride sweep or bend angles shall not be greater than 22.5 degrees, and shall be used in nominal diameters ranging from 4 inch through 16 inch.

	D. Sleeve-Type Couplings:  Sleeve-type mechanical couplings shall be manufactured for use with PVC pipe, and may be restrained or unrestrained as indicated in the construction documents.
	E. Expansion and Flexible Couplings:  Expansion-type mechanical couplings shall be manufactured for use with PVC pipe, and may be restrained or unrestrained as indicated in the construction documents.
	F. Connection Hardware:  Bolts and nuts for buried service shall be made of non-corrosive, high-strength, low-alloy steel having the characteristics specified in AWWA C111, regardless of any other protective coating.
	G. Connection to Sanitary Sewer Manholes and Structures
	1. Fusible polyvinylchloride pipe shall be connected to manholes and other structures to provide a leak-free, properly graded flow into or out of the manhole or structure.
	2. Connections to existing manholes and structures shall be as indicated in the construction documents.
	(a) For a cored or drilled opening provide a flexible, watertight connection that meets and/or exceeds ASTM C923.
	(b) For a knock out opening, provide a watertight connection (waterstop or other method) meeting the material requirements of ASTM C923 that is securely attached to the pipe with stainless steel bands or other means.
	(c) Grout opening in manhole wall with non-shrink grout.  Pour concrete collar around pipe and outside manhole opening.  Provide flexible pipe joint or flexible connector within 2 feet of the collar.

	3. Connections to a new manhole or structure shall be as indicated in the construction documents.
	(a)  A flexible, watertight gasket per ASTM C 923 shall be cast integrally with riser section(s) for all precast manhole and structures.
	(b) Drop connections shall be required where shown on drawings. 
	(c) Grout internal joint space with non-shrink grout.




	PART 3 - EXECUTION
	3.01 INSPECTION
	A. Inspect existing pipe by remote TV camera to locate service connections, obstructions and defects.
	B. Clear line of obstructions which may include, but not necessarily be limited to solids, dropped joints, protruding service connections or collapsed pipe.  A Video Tape of the interior condition is available to the Contractor for his review and assessment of the requirements of his preparatory work.

	3.02 LOCATION OF PITS
	A. It is intended that pipe installation pits be located where needed by the Contractor.  Information associated with the jacking pits shall be submitted with the Work Plan described in CONTRACTOR SUBMITTALS.

	3.03 FUSIBLE POLYVINYL CHLORIDE PIPE
	A. General 
	1. Fusible polyvinylchloride pipe will be handled in a safe and non-destructive manner before, during, and after the fusion process and in accordance with this specification and pipe supplier’s guidelines.
	2. Fusible polyvinylchloride pipe will be fused by qualified fusion technicians, as documented by the pipe supplier.    
	3. Each fusion joint shall be recorded and logged by an electronic monitoring device (data logger) connected to the fusion machine.  
	4. Only appropriately sized and outfitted fusion machines that have been approved by the pipe supplier shall be used for the fusion process.  Fusion machines must incorporate the following elements:
	(a) Heat plates shall be in good condition with no deep gouges or scratches.  Plates shall be clean and free of any debris or contamination.  Heater controls shall function properly; cord and plug shall be in good condition.  The appropriately sized heat plate shall be capable of maintaining a uniform and consistent heat profile and temperature for the size of pipe being fused, per the pipe supplier’s guidelines.
	(b) Carriage shall travel smoothly with no binding at less than 50 psi.  Jaws shall be in good condition with proper inserts for the pipe size being fused.  Insert pins shall be installed with no interference to carriage travel.
	(c) Overview of machine body shall yield no obvious defects, missing parts, or potential safety issues during fusion.
	(d) An approved datalogging device with the current version of the pipe supplier’s recommended and compatible software shall be used.  Datalogging device operations and maintenance manual shall be with the unit at all times.  If fusing for extended periods of time, an independent 110V power source shall be available to extend battery life.

	5. Other equipment specifically required for the fusion process shall include the following:
	(a) Pipe rollers shall be used for support of pipe to either side of the machine
	(b) A weather protection canopy that allows full machine motion of the heat plate, fusion assembly and carriage shall be provided for fusion in inclement, extreme temperatures, and /or windy weather, per the pipe supplier’s recommendations.
	(c) An infrared (IR) pyrometer for checking pipe and heat plate temperatures.
	(d) Fusion machine operations and maintenance manual shall be kept with the fusion machine at all times.
	(e) Facing blades specifically designed for cutting fusible polyvinylchloride pipe shall be used.


	B. Joint Recording:  Each fusion joint shall be recorded and logged by an electronic monitoring device (data logger) connected to the fusion machine.  The fusion data logging and joint report shall be generated by software developed specifically for the butt-fusion of fusible polyvinyl chloride pipe.  The software shall register and/or record the parameters required by the pipe supplier and these specifications.  Data not logged by the data logger shall be logged manually and be included in the Fusion Technician’s joint report.
	C. Insertion and Installation
	1. Excavation and Access Pits
	(a) Access pit length shall be such that the minimum bending radius for the fusible polyvinylchloride pipe, per the pipe supplier is maintained.  Sheeting, shoring and bracing requirements shall be in accordance with these specifications and applicable jurisdictional standards.
	(b) Access pit excavations shall be performed at all points where the fusible polyvinylchloride pipe will be inserted into the existing pipeline.  When possible, access pit excavations shall coincide with host pipe lateral connection points or other appurtenance installations.

	2. Pulling Equipment 
	(a) The pulling mechanism shall be properly connected to the end of the fusible polyvinylchloride pipe via a pulling head or arrangement approved by the pipe supplier.
	(b) The maximum pulling tension on the fusible polyvinylchloride pipe shall not exceed the pipe supplier’s safe pulling force as submitted for this project.
	(c) Immediately following the completion of an installation by sliplining, if possible, the pipe shall be pushed back into the location of the insertion, at the pulling head, until a small amount of movement is realized at the insertion pit on the other side of the installation from the pulling equipment.

	3. Pipe Care
	(a) The fusible polyvinylchloride pipe shall be handled with care to minimize the possibility of it being cut, kinked, gouged, or otherwise damaged.  The use of cables or hooks will not be permitted.  
	(b) Sections of the fusible polyvinylchloride pipe damaged, cut, or gouged shall be repaired by cutting out the section of damaged pipe and rejoining.



	3.04 GROUTING REQUIREMENTS
	A. The entire annular space between the outside of the liner pipe and the inside of the existing pipe shall be grouted.
	B. Grouting of the annular space shall be done in such a manner as to prevent damage or collapse of the liner pipe, in stages as required.
	C. Mix grout with colloidal grout mixer.  Ready-mix or rotary bin type mixers shall not be acceptable.
	D. Grout shall be placed from bulkhead to bulkhead with no intermediate injection points.  Bulkhead shall be installed at each manhole.  See further requirements below.
	E. Maximum length between bulkheads shall not exceed pipe manufacturers recommendations.
	F. Provide adequate venting at bulkhead opposite the injection bulkhead to expel water and air from annular space to the required elevation for each stage.
	G. Venting tubes must be sized consistent with the rate of grout injection.  That is, they must have a Flowrate capacity to freely expel the water from the annular space equal to the Pumped Flowrate.
	H. At both grout bulkheads the liner pipe must be raised to the approximate soffit elevation of the carrier pipe.  This is required in order to minimize unevenness in the liner pipe invert.  (The hydrostatic pressure caused by the grouting operation will float the liner to the soffit elevation).  The method selected to accomplish raising and blocking the ends of the liner pipe shall be submitted to the OWNER for approval.
	I. The final grout lift shall be pumped until a grout density within 0.3 lb/gal of that specified is ejected from the vent(s) at the opposite bulkhead from the grout injection point.  Density shall be measured by the Pressurized Fluid Density Balance apparatus in accordance with the provisions of Appendix C of API Specification 10 entitled “Determination of Slurry Density”.
	J. Grouting pressures shall not exceed pipe manufacturer’s specifications.
	K. If required, the annular space between the outside of the fusible polyvinylchloride pipe and the inside of the existing host pipe shall be filled with a flowable grout in accordance with the contract documents.  
	L. If required, samples of grout shall be obtained in accordance with ASTM C495.  One set of four standard cylinders shall be cast for each batch.  Special handling and sampling procedures shall be followed if indicated by the grout manufacturer.  The samples must meet the design compressive strength of the grout as outlined in this specification and per the grout manufacturer.  Samples shall be tested in accordance with ASTM C495.
	M. Grouting of the annular space shall be done in such a manner as to prevent damage, floating, or collapse of the fusible polyvinylchloride pipe.  Grouting operations shall be properly vented.  If the distance between grout points exceeds the Contractor's pumping capability additional grouting points shall be excavated.  The fusible polyvinylchloride pipe at access pits, service connections, and grouting points shall not be grouted above the springline of the existing host pipe.
	N. Fusible polyvinylchloride pipe shall be filled with water prior to the grouting procedure.  This shall aid in keeping the fusible polyvinylchloride pipe from floating or collapsing during grouting operation and also aid in dissipating the heat of hydration and its effects on the fusible polyvinylchloride pipe as the grout cures.  This can be done in coordination with the testing performed on the fusible polyvinylchloride pipe.

	3.05 PREPARATION PRIOR TO MAKING CONNECTIONS INTO EXSITING PIPING SYSTEMS
	A. Approximate locations for existing piping systems are shown in the construction documents.  Prior to making connections into existing piping systems, the contractor shall:
	1. Field verify location, size, piping material, and piping system of the existing pipe.
	2. Obtain all required fittings, which may include saddles, sleeve type couplings, flanges, tees, or others as shown in the construction documents.
	3. Have installed all temporary pumps and/or pipes in accordance with established connection plans.

	B. Unless otherwise approved, new piping systems shall be completely assembled and successfully tested prior to making connections into existing pipe systems.

	3.06 PIPE SYSTEM CONNECTIONS
	A. Pipe connections shall be installed per applicable standards and regulations, as well as per the connection manufacturer’s guidelines and as indicated in the construction documents.  Pipe connections to structures shall be installed per applicable standards and regulations, as well as per the connection manufacturer’s guidelines.

	3.07 TAPPING FOR POTABLE AND NON-POTABLE WATER APPLICATIONS 
	A. Tapping shall be performed using standard tapping saddles designed for use on PVC piping in accordance with AWWA C605.  Tapping shall be performed only with use of tap saddles or sleeves.  NO DIRECT TAPPING WILL BE PERMITTED.  Tapping shall be performed in accordance with the applicable sections for Saddle Tapping per Uni-Pub-8.
	B. All connections requiring a larger diameter than that recommended by the pipe supplier, shall be made with a pipe connection as specified and indicated on the drawings.
	C. Equipment used for tapping shall be made specifically for tapping PVC pipe:
	1. Tapping bits shall be slotted “shell” style cutters, specifically made for PVC pipe.  ‘Hole saws’ made for cutting wood, steel, ductile iron, or other materials are strictly prohibited.
	2. Manually operated or power operated drilling machines may be used.

	D. Taps may be performed while the pipeline is filled with water and under pressure (‘wet’ tap,) or when the pipeline is not filled with water and not under pressure (‘dry’ tap).

	3.08 FIELD QUALITY CONTROL AND GROUTING
	A. Grout
	1. Standard 2-inch compression test cubes shall be made in field and tested in laboratory in accordance with ASTM C109.
	2. Minimum of 4 standard mortar cubes shall be made for each required test.  As set of cubes shall be made for each 50 cubic yards of grout placed, with a minimum of three sets taken for each days grouting.
	3. The final set of cubes shall be taken at the ejection vent at the end of the day’s grouting.  The other sets may be taken at the grout mixer.
	4. A corresponding density test shall be done and referenced to the mortar cubes each time cubes are cast.
	5. Cubes:     Test at 3 days and 28 days.
	6. Each set of cubes shall be marked with job name, CONTRACTOR’S name, time of sampling and measured grout density (API10).
	7. A minimum of one density test shall be made each half hour during grouting operations.  Variation shall not be greater than + 0.3 lb/gal from design density.  If any single density test is greater than + 0.5 lb/gal from design density grouting operation shall cease.  Grouting shall be suspended until CONTRACTOR makes the necessary adjustments to meet the density requirements.

	B. Pipe
	1. Infiltration/Exfiltration testing shall be conducted in accordance with ASTM C969 except the maximum leakage shall be 10 gals per inch diameter per mile of pipe, per day.
	2. Conduct an internal TV inspection of completed work.  Provide OWNER with a copy of TV inspection tape, VHS format.
	3. Pipe Deflection shall not exceed 2% of the diameter.
	4. Inspect existing pipe by remote TV camera to locate service connections, obstructions and defects.
	5. Pipe Cleaning
	(a) Clear existing pipes of obstructions that may include, but not necessarily be limited to solids, dropped joints, protruding service connections or collapsed pipe.  If available, a video of the interior condition will be made available by the OWNER to the Contractor for his review and assessment of the requirements of his preparatory work.
	(b) Host pipe shall be cleaned in accordance with all applicable standards and guidelines.  Unless otherwise specified, all interior pipe surfaces shall be cleaned per AWWA M28.
	(c) Hazardous materials shall be removed and disposed of per all applicable regulations.
	(d) All pipelines shall be cleaned with as many passes as necessary to create a uniform interior host pipe surface free of all loose material and sharp edges.  Any potentially deleterious areas of the host pipe shall be removed or secured in place, prior to the insertion the liner pipe.


	C. Hydrostatic Testing and Leakage Testing For Pressure Piping
	1. Hydrostatic and leakage testing for piping systems that contain mechanical jointing as well as fused PVC jointing shall comply with AWWA C605. 
	2. Unless agreed to or otherwise designated by the owner or engineer, for a simultaneous hydrostatic and leakage test following installation, a pressure equal to 150% of working pressure at point of test, but not less than 125% of normal working pressure at highest elevation shall be applied.  The duration of the pressure test shall be for two (2) hours.
	3. If hydrostatic testing and leakage testing are performed at separate times, follow procedures as outlined in AWWA C605.
	4. In preparation for pressure testing the following parameters must be followed:
	(a) All air must be vented from the pipeline prior to pressurization.  This may be accomplished with the use of the air relief valves or corporation stop valves, vent piping in the testing hardware or end caps, or any other method which adequately allows air to escape the pipeline at all high points.  Venting may also be accomplished by ‘flushing’ the pipeline in accordance with the parameters and procedures as described in AWWA C605.
	(b) The pipeline must be fully restrained prior to pressurization.  This includes complete installation of all mechanical restraints per the restraint manufacturer’s guidelines, whether permanent or temporary to the final installation.  This also includes the installation and curing of any and all required thrust blocking.  All appurtenances included in the pressure test, including valves, blow-offs, and air-relief valves shall be checked for proper installation and restraint prior to beginning the test.
	(c) Temporary pipeline alignments that are being tested, such as those that are partially installed in their permanent location shall be configured to minimize the amount of potentially trapped air in the pipeline.

	5. Partial Testing:  Segments of the pipe may be tested separately in accordance with standard testing procedure, as approved by the owner and engineer.

	D. CCTV Inspection:  The host pipe shall be inspected by CCTV after or during the cleaning process in accordance with these specifications.  
	1. CCTV inspection after host pipe cleaning shall indicate condition of host pipe and suitability of host pipe for fusible polyvinylchloride pipe insertion.  
	2. Obstructions such as corporation taps, valves and valve bodies, and collapsed piping shall be remedied prior to insertion.  Spot repairs shall be made in accordance with the drawings and these specifications.






