SPECIFICATIONS
CURED-IN-PLACE PIPE FOR POTABLE WATER MAINS


GENERAL
Summary
This section specifies structural repair and corrosion protection of existing potable water pipelines through the installation of a resin-impregnated flexible tube, tightly formed and cured within the original conduit. The tube is inflated within the existing pipe, then cured using steam or hot water under hydrostatic pressure within the tube. Cured-in-place pipe (CIPP) will be continuous and tightly formed to the interior of the original water main. 
Where indicated on the Drawings, the Contractor shall perform CIPP lining and testing of existing water mains complete in place. The Contractor shall furnish all labor, materials, and equipment for completing the work including water line cleaning, pre- and post-video inspection, service reinstatement and pipe lining installation in accordance with the provisions of these Contract Documents.
This specification pertains to the lining of the existing host pipe(s) as shown in the improvement drawings. 
Description of Work 
All work shall comply with the terms of this specification and with the manufacturer’s standards  set forth for the CIPP lining material and associated installation protocol selected by the Contractor and approved by the Engineer.
Under the CIPP lining method the Contractor shall rehabilitate existing water mains by the insertion of an NSF/ANSI 61 approved, flexible, fully structural Class IV lining tube. Prior to installation, the tube will be impregnated and saturated with a thermosetting resin. The liner shall be inserted into the existing water main either by direct inversion (ASTM F1216) using a head of water or air pressure, or by pulling the tube into place by winching and then inflating against the interior of the existing water main (ASTM F1743) and shaping of the liner may be achieved by pushing a pig through the tube using water pressure. The thermosetting resin shall then be cured by circulating hot water or steam through the tube to cure the resin into a hard impermeable pipe, in accordance with the manufacturer’s recommendations. 
Any cost associated with the removal of the unsatisfactorily installed liner and the subsequent, satisfactory reinstallation of an approved liner shall be borne solely by the Contractor.
Once installed, the liner shall extend from start to end points specified in a continuous tight fitting watertight pipe-within-a-pipe, and the service connections shall be re-opened from inside the pipe. During the warranty period any defects that might affect the integrity or strength of the liner shall be immediately repaired or replaced by the Contractor, at his expense, pursuant to the manufacturer’s recommendations.
Definitions
Access Pits: The holes that are excavated from the ground surface and down to the water main to provide access for inserting the new CIPP liner into the host pipe.
CCTV:  Closed circuit television inspection.
ELECTRICAL RESISTANCE TESTING: Low voltage, high frequency watertight liner testing in accordance with AWWA M77, Condition Assessment of Water Mains. 
CIPP: Cured in place pipe.
Contractor: CIPP Lining Contractor
Host Pipe: The old original existing pipeline or water main that is being rehabilitated or upgraded.
Owner or Engineer: San Jose Water Company and representatives
Pipe Segment: The section of the CIPP work and product pipe that is located between the access pits.
Product Pipe: The new permanent pipeline for operational use.
Tap Location: Location of service lateral, air valve, or other appurtenance. 
Water Main Tie-In: A location where pipe and fittings are used to make a connection between an existing water main(s) and CIPP lined water main(s).
Related Specifications
Disinfection and Bacteriological Sampling of Mains, Facilities and Appurtenances (DF)
Pipeline Work (P)
Materials Specification List (MSL)
Water Quality Documents for Discharge and Dewatering (WQ)
References
This specification contains references to some or all of the following documents most recent edition.  They are a part of this specification as specified and modified.  In case of conflict between the requirements of this specification and those of the listed documents, the more stringent requirements shall prevail.

	Reference
	Title

	ASTM D638
	Standard Test Method for Tensile Properties of Plastics

	ASTM D790
	Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials

	ASTM D1599
	Standard Test Method for Resistance to Short-Time Hydraulic Pressure of Plastic Pipe, Tubing, and Fittings

	ASTM D2990
	Standard Test Methods for Tensile, Compressive, and Flexural Creep and Creep-Rupture of Plastics

	ASTM D5813
	Standard Specification for Cured-In-Place Thermosetting Resin Sewer Piping Systems

	ASTM F1216
	Standard Practice for Rehabilitation of Existing Pipelines and Conduits by the Inversion and Curing of a Resin-Impregnated Tube

	ASTM F1743
	Standard Practice for Rehabilitation of Existing Pipelines and Conduits by Pulled-in-Place Installation of Cured-in-Place Thermosetting Resin Pipe (CIPP)

	AWWA M28
	Rehabilitation of Water Mains

	AWWA M77
	Condition Assessment of Water Mains

	NSF/ANSI 61
	Drinking Water System Components – Health Effects

	SSPC-SP12/NACE 5
	Surface Preparation Standard


Submittals
Qualifications
Contractor qualifications to be provided with bid:
0. Shall be certified by the CIPP liner manufacturer that the Contractor is a fully trained installer of the liner. Installation of the liner shall be performed by trained personnel. Such training shall have been conducted by a qualified representative of the liner manufacturer. Certificates of such training for all personnel involved in the operation of the liner shall be provided. 
0. Shall satisfy all insurance, financial, and bonding requirements of the Owner. Acceptable documentation supporting the above must be submitted to the Owner.
0. Shall be licensed by the manufacturer with a minimum of three (3) years of active experience in the installation of CIPP liners. 
0. The Contractor shall provide a minimum of three (3) project descriptions and client references to meet the following experience requirements:
Contractor shall have successfully installed potable water CIPP projects in North America totaling a minimum of   10,000 LF. A minimum of 5,000 LF must be 6-inch to 12-inch diameter. 
Contractor shall have successfully completed a minimum of one (1) project installing CIPP for potable water applications within the State of California.  
Contractor shall have successfully completed a minimum of one (1) project installing CIPP for potable water applications in which the host pipe was steel with cement lining. 

 The Contractor shall submit the following:
Liner Manufacturer’s literature and product data including:
Manufacturer’s installation equipment, installation instructions, independent laboratory test results, handling and storage instructions.
Product information and MSDS/SDS for all liner materials including felt with fiberglass reinforcement or woven polyester jackets, polymeric membrane, and resin; tap location plugs; and end seals, if used. 
Manufacturer’s certification that the proposed system conforms to NSF/ANSI Standard 61.  
Certificate of Compliance with ASTM F1216 and/or ASTM F1743, as listed in Section 1.04 A.
A letter from the CIPP liner manufacturer approving the Contractor’s equipment shall be provided to the Owner or Owner’s Engineer prior to the start of CIPP installation.
Design calculations showing that the lining thickness and strength has been designed to meet the requirements of this specification.
Satisfactory sample test results from three previous projects where the same lining system as proposed for this project has been used. These test results shall verify that the liner physical properties specified have been achieved on the previous projects.
Proof that the product has a five (5) year history of installations in North America, totaling a minimum installation footage of 1,000,000 linear feet.
Work plan that includes the following:
Pipe cleaning equipment and method(s). 
Video inspection equipment and recording method(s).
Electrical resistance testing equipment and reporting method(s).
Where applicable, a suitable by-pass and temporary water service plan for affected customers.
Means for protecting the liner during installation against damage from host pipe edges at insertion points.
Manufacturer’s recommended curing and cool-down temperatures and times for each diameter of liner installed on the project.
Manufacturer’s recommended minimum and maximum pressures during liner curing and cool- down. 
Data logger for recording CIPP curing time and temperature readings. 
Post-lining and reconnection disinfection procedures.
Plan for sampling and testing of the newly installed liner material as required in this specification.
Location of lining access pits in relation to the site and existing water main.
For each access pit describe:
In roadways/hard-scape areas: The excavation boundary and dimensions of the pit as well as the footprint needed for traffic control around the excavations, and 
Outside of roadways/soft-scape areas: The pit dimensions and access route that will be used to reach the access pit site.
Schedule for complete in place CIPP lining operations, broken down by the following minimum work elements:
Bypass setup
Access pit excavation
Cleaning and video inspection
Lining installation, curing, and cool down
Third party material sample testing
Pre-lining electrical resistance testing.
Post-lining electrical resistance testing and video inspection, preferably completed during the same inspection survey, to include AI Particle Tracing of any leak identified using electrical resistance testing. 
Pressure/hydrostatic testing
Service reinstatement, video confirmation of successful service reinstatement
Hydrant and appurtenance replacement/reconnection
Disinfection and testing
Site restoration, including pit backfill and paving
A copy of all pipe surveys and/or video inspections (labeled by date).
Third party material sample test results including soil testing, chemical resistance, wall thickness, short term flexural properties, tensile properties, and long-term structural loading tests.
Curing time and temperature readings as recorded by the data logger for all installed liner.
Quality Assurance
Testing
Testing shall conform to the requirements of Section 3.03.
Warranty
The Contractor shall provide a warranty to be in force and effect for a period of two (2) years from the date of final acceptance by the Owner.  The warranty shall require the Contractor to repair or replace the pipe should leakage, separation, collapse, or other failure result from faulty materials or installation as determined by the Engineer.
PRODUCTS
Materials
Tube
The flexible tube shall consist of one or more layers of woven polyester; absorbent woven or non-woven fiberglass reinforced felt fabric, or a combination thereof; that meets the requirements of ASTM F1216 or ASTM F1743. The tube shall include an impermeable, flexible membrane on the interior of the liner that will contain the resin and be compatible with the resin system used. The tube shall be constructed to withstand installation pressures and disinfection.
The pipe liner material shall be:
0. AquaPipe™ as manufactured and supplied by Sanexen Water Inc. of Emmaus, Pennsylvania, or equivalent.
0. Engineer approved equal. Only AWWA Class IV fully structural pipe lining materials in conformance with the requirements of ASTM F1216 or F1743 shall be considered as an “or equal” for this item and must be submitted to the Engineer for approval at least 10 (ten) days prior to bid.
Upon confirmation of actual, physical inside diameter of the existing water main, the liner shall be fabricated to a size per manufacturer recommendations that, when installed, will tightly fit the internal circumference of the water main to be lined. The liner thickness shall be designed to adequately resist the full internal pressure and all external pressures and conditions (e.g. deflection, ring bending, buckling and minimum stiffness) to function as a stand-alone, fully-structural pipe within a pipe, conforming to AWWA Class IV fully structural liner requirements. 
The length of the liner shall be that deemed necessary to effectively span the distance and carry out the insertion, test piece(s), and seal of the liner at the end points. The Contractor shall verify the lengths in the field before cutting the liner to length. Prior to the start of work the manufacturer of the CIPP liner will be required to submit design calculations for wall thickness to the Engineer.
Allowance for circumferential and longitudinal stretching of the liner during insertion shall be  made per manufacturer’s recommendations.
The wall color of the interior pipe surface of the CIPP after installation shall be a relatively light reflective color so that a clear detailed examination with closed circuit television inspection equipment may be made.
If present, fabricated longitudinal seams in the liner shall meet the minimum strength requirements of ASTM D-5813 Subsection 6.1. 
Resin
The resin system shall be thermosetting epoxy resin compatible with the approved liner and a compatible catalyst system as specified by the resin manufacturer. The resin shall produce a CIPP that will comply with the structural and chemical resistance requirements of this specification. The resin manufacturer shall provide the Contractor with their recommended curing cycle.
The styrene free epoxy resin shall be ANSI/NSF 61-approved for use in the CIPP process for domestic water system applications. Resin pot-life shall allow sufficient time for installation. Resins such as vinyl ester and polyester, designed for sanitary sewer and gravity systems shall not be allowed.
Design Parameters
The CIPP shall be designed as per ASTM F1216 or F1743, as applicable. 
The following design parameters shall be used in the design of pipe liners in addition to the manufacturer’s standards and ASTM F1216 or F1743:
	
	Design Parameter
	Value

	Diameter
	Reference plans for nominal ID prior to material order

	Internal Operating Pressure
	___ psi (system working pressure)

	Transient Vacuum, if applicable
	N/A

	Minimum Operating Temperature
	50-70°F

	Soil Depth (above top of pipe)
	1 to 6 feet (verify with test pits)

	Soil Modulus
	700 psi Minimum

	Ground Water Depth (above invert)
	Assume fully saturated soil conditions

	Soil Unit Weight
	120 pcf Minimum (if no boring data is available)

	Ovality of Existing Pipe
	2% Minimum

	Safety Factor
	2 Minimum

	Design Condition
	Fully Deteriorated

	Live Loads	
	H20 under Roadways
E-80 under Railways



Liner material shall be tested in accordance with ASTM F1216 or F1743, Section 8 – Inspection Practices. Certificates of tests shall be provided to the Engineer. 
The pressure rating of the installed CIPP system shall be suitable for the application per the applicable design mode in ASTM F1216 or F1743. 
The hydraulic cross-section shall be maintained as large as possible based upon selected CIPP liner material designed to meet the project parameters described above.  
Equipment
The installation and inspection equipment that will come into contact with the interior of the pipe shall be disinfected in accordance with AWWA prior use on this Project.
The Contractor shall use equipment that meets manufacturer recommendations for CIPP liner installations of this type, size, and project location. The Contractor shall provide suitable temperature and pressure gauges in accordance with the manufacturer's standards and specifications. If used, puller unit/winch cable shall be equipped with manufacturer recommended tension gauge and shall be smooth running and variable speed.   The cutting device shall be a remote monitored device for use inside the lined pipe.
The Contractor shall prepare and inspect all necessary tools and any spare parts that are required for equipment that suffer frequent breakdowns, and shall ensure that said tools and spare parts are available at the site. The Contractor shall also prepare and make operable all necessary communication equipment for his field crew.
EXECUTION
Preparation of Existing Water Main
Excavation of Insertion/Extraction Pits
The location of insertion/extraction pits shall be determined by the Contractor and shall be of a length and diameter as recommended by the pipe liner manufacturer and as approved by the Engineer.
The Prime Contractor shall excavate the insertion/extraction pits at the locations and to the dimensions specified and approved.
Removal of Pipe
The Contractor shall excavate and remove the minimum length of pipe necessary for the liner insertion and receiving operations as per manufacturer’s recommendations.
The existing main shall be cut square using an approved cutting machine, leaving no split or fractured ends. All cut faces of the existing main shall be chamfered on the inside surface to a suitable profile to prevent damage to the liner pipe during or after insertion.
Edge guards or other means of protecting the liner during installation against damage from host pipe edges at insertion points must be employed by the Contractor to the satisfaction of the Owner’s Representative and per manufacturer’s recommendations.
Route Survey
A thorough examination of the route of the existing water main shall be made by the Contractor after cutting of the main. This should include a pipeline location survey and/or video inspection serving to identify and physically locate the alignment and any changes in direction, valves, bends, intrusions, and other fittings that may impede the insertion and/or proper inflation of the CIPP liner. A copy of all pipe surveys and/or video inspections (labeled by date) shall be provided to the Owner. 
Cleaning of Host Pipe 
The Contractor shall clean the existing water mains using a cleaning method that they have successfully used on previous projects for the same existing pipe material, diameter, and approximate condition as this project. The cleaning method shall remove rust, scale, tuberculation, deposits, loose or deteriorated remains of any original coatings and other foreign materials from the inside of the pipe so as to produce a smooth surface finish that meets the liner manufacturer’s requirements for preparation of the existing host pipe. Any damage to the existing pipe during cleaning that compromises the pipe’s integrity to accommodate lining operations shall be repaired at the Contractor’s expense.
The equipment used for cleaning water mains that will come in contact with the interior of the pipe shall be disinfected in accordance with AWWA C651 prior use on this Project.
After cleaning, the main shall be swabbed as recommended by the manufacturer to clear the pipe of debris and water.
Refer to SSPC-SP12/NACE 5 Surface Preparation Standard for projects involving service connections. 
A video inspection shall confirm the adequacy of the cleaning. A copy of all pipe video inspections (labeled by date) shall be provided to the Owner.
Electrical Resistance Testing Prior to Installation
The Contractor shall perform an Electrical Resistance Test and CCTV inspection recording, preferably completed during the same survey, of the existing water main after the cleaning of the water main is completed. A copy of all pipe inspection data and video inspection (labeled by date) shall be provided to the Owner. This inspection will be performed to:
determine a baseline total main line leakage severity is expressed in gallons per minute (GPM),
locate all existing leak locations, including individual leak severities, each expressed in GPM,
determine that visual rust and scale deposits have been adequately removed, 
determine that the latest condition of the water main makes lining feasible, 
check for leaking service connections, and 
accurately identify the location of service connections. 
Each service connection location shall be logged for use when re-opening of service connections is required.
Contractor shall coordinate with Owner to confirm active and retired service connections and tap locations. 
All valves, tees, services and other appurtenances shall be noted on an inspection log.   
All obstructions that could be detrimental to the structural integrity of the pressure pipe shall be noted and brought to the attention of the Owner.
Service Connections: 
Prior to installation of the CIPP liner the Contractor shall locate all existing water tap locations, and plug the tap locations as recommended by the manufacturer. The insertion of plugs into the service connections may be done simultaneous with the above mentioned television inspection. The plugs are inserted so as to prevent resin migration into the service lines. 
Plugs may be inserted so as to make visible any non-penetrating service connections in the lined pipe, and allow the operators to locate the non-penetrating service connections after they have been covered with the composite liner.
The Contractor shall plug the customer’s service lateral and provide temporary water service to the customers.
Upon completion of installation of liner and pressure testing the Contractor shall re-open the existing tap locations to the customers from within the pipeline using robotic equipment. Modifying the existing lateral by removing the protruding end and/or installing anything into the lateral that will remain as a permanent restriction or reduce the interior diameter of the existing tap location is not allowed, as these modifications compromise water tightness at the laterals. 

Installation
Liner Preparation
The Contractor shall designate a location where the uncured resin in the original containers and the unimpregnated liner will be impregnated prior to installation. The Contractor shall allow the Owner’s Representative to inspect the materials and chemical impregnation “wet out” procedure. A resin and catalyst system recommended by the liner manufacturer and approved by the Engineer shall be used. The quantities of the liquid thermosetting materials inserted into the lining tube shall be as per manufacturer's standards so as to fully saturate the liner material and provide the lining thickness specified.
Immediately after cutting and prior to installation of liner, the ends of the adjacent existing water main that are not to be lined at the insertion/extraction points shall be covered/plugged so that no debris shall enter into them during reconstruction work.
Insertion of Liner into Host Pipe
The resin impregnated liner material shall be inserted into the water main being reconstructed through the insertion point by either the direct inversion method or by the pull-in-place method, as recommended by the manufacturer. The head used to extend the liner tube shall be sufficient enough to fully extend the tube both circumferentially and longitudinally. The shaping of the liner may be achieved by pushing a pig through the hose using water pressure. The head used will fall within the manufacturer's guidelines to insure that a proper finished thickness is achieved and that the liner fits snug to the existing pipe wall
Inflation of liners used shall be accomplished in accordance with manufacturer’s recommendations. 
Curing of Liner
After inflation or inversion is completed, the Contractor shall supply a hot water  source. The equipment shall be capable of delivering hot water or steam to the far end of the liner to uniformly raise the temperature in the entire liner above the temperature required to initiate and effect curing of the resin system. The temperature shall be determined by the resin/catalyst system employed. The heat source shall be fitted with suitable monitors to gauge the temperature and pressure of the incoming and outgoing heat exchanger circulating heating medium.  Infra-red gun or temperature gauges, as recommended by the liner manufacturer, shall be used at insertion and extraction points so as to determine and record the temperature of the liner during the cure cycle.  
Initial cure shall be deemed to be completed when inspection of the exposed portions of the liner show it to be hard and sound; and when temperature reading(s) at the interface of the liner with the host pipe indicate sufficient heating has occurred. The cure period shall be of a duration recommended by the resin manufacturer; modified for the site specific conditions at the time curing is affected. During this cure time, the temperature inside the liner will be continuously maintained in the range required. Data logger shall be used to document curing time and temperature readings to ensure manufacturer procedures are strictly followed.
Once the cure is complete, the Contractor shall cool the hardened liner to a temperature below one hundred degrees Fahrenheit (100ºF) before relieving the internal pressure. Cool down shall be accomplished as recommended by the manufacturers. Care shall be taken in the release of the internal pressure so that a vacuum will not develop that could damage the newly installed liner.
The finished lining shall be continuous over the entire length and be free from visual defects such as foreign inclusions, dry spots, pinholes and delaminations. The lining shall be impervious and free of any leakage from the pipe to the surrounding ground or from the ground to the inside of the lined pipe.
At the insertion/extraction ends the lining, the Contractor shall be required to strictly follow manufacturer’s recommendations for one of the following:
NSF/ANSI 61 approved WEKO-Seal or equal installed at terminal ends according to the manufacturer’s recommendations and AWWA M28.
In the absence of end seals, the Contractor will test and provide the third party resin adhesion test results confirming adhesion of the liner to the host pipe. If the lining fails, the Contractor shall apply a seal of a resin mixture compatible with the liner per the manufacture recommendations, or install a WEKO-Seal as described above.
Inspection and Reinstatement 
After the liner is sufficiently cool and before opening the tap locations, a preliminary Electrical Resistance Test and CCTV recording, preferably completed during a single survey, of the newly installed liner shall be performed to determine if the liner is properly installed and watertight. If no services are involved then this will become the final post-liner inspection. A copy of the Electrical Resistance Report and CCTV video inspection (labeled by date) shall be provided to the Owner.
A hydrostatic pressure test shall be performed according to ASTM F1216 or F1743 Section 8.3 as applicable. Contractor shall perform the hydrostatic pressure test after the curing of the CIPP has been completed and before the service connections have been opened.
After the pressure testing is completed, the Contractor shall reinstate all existing service connections. Whenever possible the re-opening of connections shall be done without excavation and from the interior of the newly installed liner by the use of a remote controlled cutting device. A closed circuit television system shall be used for monitoring the operation. All connections that are to be re-opened shall be satisfactorily opened to the size of the original opening, and to the depth required to completely open the water service connection to the customer. Opening shall be smooth and flush, with no overcut allowed that would compromise water-tightness at the connection. 
A final Electrical Resistance Test and CCTV video recording of the newly lined water main including the restored service connections shall be performed immediately after work is completed. Should the results of this final inspection reveal any defects that are determined by the Engineer to be repairable, the Contractor will be required to repair these defects as directed by the Engineer at the sole expense of the Contractor. A copy of all pipe video inspections (labeled by date) shall be provided to the Owner.
Once all pipe work is completed to the satisfaction of the Engineer, the Prime Contractor shall perform, as required, chlorine disinfection of the newly installed liner in accordance with applicable AWWA Standards and SJWC Disinfection Specifications. Customer service shall be restored after acceptable samples have been obtained and approved by the Engineer.
Dechlorination of chlorinated water and disposal of dechlorinated water shall be per SJWC Water Quality Documents.
After final television inspection is completed the removed sections of the existing pipeline (e.g. at insertion/reception pits, valves, connections, etc.) shall be reconstructed  by the Prime Contractor, in accordance with the contract plans and specifications. The necessary end pieces shall be installed so as to make proper connection to the cut and lined existing water main pipe.
Upon successful disinfection, connection of the lined pipe to the system may be made by the Prime Contractor. 
Acceptance Testing
CIPP flat plate samples shall be prepared and physical properties tested in accordance with ASTM F1216 or F1743 for Short Term Flexural Properties and Tensile Properties as per the manufacturer’s recommendations.
Wall thickness of samples shall be determined as described in paragraph 8.1.2 of ASTM D5813.  The minimum wall thickness at any point shall not be less than the minimum design wall thickness as calculated in Section 2.01 above. 
The CIPP shall be deemed acceptable when the installation is performed according to Section 3.02 and the applicable tests according to Section 3.03 are satisfied.
Contractor shall provide fully Electrical Resistance Testing results to the  Owner within 24 hours of testing each section of pipe via uploading each scan to the Owner’s licensed viewing platform or document management system with the following: 
· Date of Inspection 
· Location of Inspection 
· Pipeline size, type, and overall length - Graph showing: 
O	Defect start / end and overall length (ft.)
O	Potential GPM leakage estimation
O	Percentage of potential GPM leakage per defect
O	Defect Threshold (Small, Medium, Large)
O	Overall chart indicating GPM Summary in Detail 
· Minor flow and percentage of Total Flow 
· Moderate flow and percentage of Total Flow 
· Severe flow and percentage of Total Flow 
· Total GPM 
· Total Gallon Per Day 
· Total Gallon Per Day / Inch Diameter Mile 

Defects below a “Small Threshold” (<100 mA) are considered acceptable, but are  eligible for further investigation at no cost to Owner.  The Owner reserves the right to require repairs to be completed if there are seven (7) or more defects below the “Small Threshold”. 
Defects above the “Small Threshold” (>100 mA), will be initially considered “unacceptable.” All pipes with Defects above the “Small Threshold” shall be reinspected using Closed-Circuit Television (CCTV) requiring operator to document condition at each location by stopping the camera and using standard equipment features to pan/tilt/zoom the location’s 360-degree circumference. If deemed unacceptable by the City, the defects shall be repaired at no additional cost.  Should the Contractor disagree with any Focused Electrode Leak Locating test result, testing may be conducted at the Contractor’s sole expense, providing all test documentation within 24 hours of receiving notification from Owner or its designated representative of Focused Electrode Leak Locating test results.
Any spot or point repair completed by the Contractor subsequent to Focused Electrode Leak Locating testing shall be re-tested using the same testing requirements and performance criteria in this specification before acceptance by the Owner. 
Should more than 10% of the total number of pipelines tested have one (1) or more defects, as verified by CCTV investigation and requiring repair, an additional 20% of the overall project length will be tested at the Contractor’s Expense.  If more than 10% of those additional selected pipelines have one (1) or more defects, as verified by CCTV, the entire project shall be inspected at the Contractor’s expense. 
The City reserves the right to perform additional tests at its expense.
Costs for any additional inspection costs, including but not limited to Electrical Resistance Testing or CCTV inspection associated with defects that could not be verified shall be the responsibility of the Owner.  Costs for additional inspections associated with defects that are verified shall be responsibility of the Contractor. 
**END OF SECTION**
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