CITY OF MASSILLON

MUNICIPAL GOVERNMENT ANNEX
CITY ADMINISTRATION BUILDING
MASSILLON, OHIO 44646

Phone: 330-830-1722 Fax: 330-830-1786
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TRANSMITTAL

To: Wenger Excavating, Inc../ Jeff  Date: 1/27/14
Gaul/Gjorgi Kondev

From: Frederick P Wemer

Re: 2013 Levee Infrastructure Date 1/27/14
Improvement Project Submitted:

WE ARE SENDING YOU:

M ATTACHED [ DRAWINGS M SHOP 0 CONTRACTS [0 CHANGE ORDER
DRAWINGS/
SUBMITTAL
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Notes: Layne Inliner submittals—, APPROVED,
East Jordan Aluminum Hatches—, APPROVED
Hymaxx Couplings for use with Cast Iron Pipe—, APPROVED
Clow Corp Flanged Valves —, APPROVED

Submittals have been reviewed with the following exceptions:

SUBMITTAL/ SHOP DRAWING REVIEW
CORRECTIONS OR COMMENTS MADE ON THE SHOP DRAWINGS DURING THIS REVIEW DO NOT RELIEVE THE CONTRACTOR FROM
COMPLIANCE WITH REQUIREMENTS OF THE DRAWINGS AND SPECIFICATIONS. THIS CHECK IS ONLY FOR REVIEW OF THE GENERAL
CONFORMANCE WITH THE DESIGN CONCEPT OF THE PROJECT AND GENERAL COMPLIANCE WITH THE INFORMATION GIVEN IN THE
CONTRACT DOCUMENTS. NOTHING HERE IN AUTHORIZES ADDITIONAL COST. THE CONTRACTOR IS RESPONSIBLE FOR THE FOLLOWING:
CONFIRMING AND CORRELATING ALL QUANTITIES AND DIMENSIONS; PERFORMANCE; SELECTING FABRICATION PROCESS AND
TECHNIQUES OF CONSTRUCTION; COORDINATING HIS OR HER WORK WITH THAT OF ALL OTHER TRADES, AND PERFORMING ALL WORK IN A

SAFE AND SATISFACTORY MANNER. /l/
Qd”s_\
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151 LINCOLN WAYEAST ~ DATE__[~/—_ JOU
MASSILLON, OHIO 44646
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City of Massillon - Division of Engineering
Municipal Government Annex

City Administration Building

Massillon, Ohio 44646
Att’n: Mr. Fred Werner

Re: Massilllon Levee / Submittals

Dear Mr. Werner:

Phone 330-837-4767
Fax 330-828-8158

INIC. 26N.cochranst. * PO.Box499 s Dalton, Ohio 44618-0499

January 22™ 2014

Enclosed please find the following shop drawings for your review:

1) Layne Inliner submittals,

2) East Jordan Aluminum Hatches,

3) Hymaxx Couplings for use with Cast Iron Pipe,
4) Clow Corp Flanged Valves,

Your Prompt attention to the above submittals will be greatly appreciated.

If you have any questions please feel free to call me at (330) 837-4767.
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Sincerely,

3 vk\' C&J \
Jeff Gaul
Wenger Excavating, Inc.
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RECORD OF SUBMITTAL

City of Massillon

2013 Levee Infrastructure Improvements

Wenger Excavating

Layne Inliner Job No.

Submittal # 1G.1.A
Supplier: Layne Inliner
Contact: Jeremy Ingle
Phone #: 614-529-6440

Description of Submittal

1 Product Information

Sent to Engineer: 1/21/2014

Received from Engineer:

Number of Copies: - 6
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4143 Weaver Court Hilliard, OH 43026
Phone: (614) 529-6440 Fax: (614) 529-6441



LINER @ PRODUCTS

1468 WEST HOSPITAL ROAD © PAOLL INDIANA 47454 © PHONE: (812) 723-0244 o FaX: (812) 723-0405

PRODUCT INFORMATION

POLYESTER FELT CURED-IN-PLACE PIPE LINING TUBE FOR
INSTALLATION USING THE DIRECT INVERSION METHOD

REVISED MARCH 1, 2004

COMPANY PROFILE
PropuCT TYPES
OVERVIEW OF TUBE CONSTRUCTION
QUALITY ASSURANCE
RAW MATERIALS
ProbpuCT DESIGN, DOCUMENTATION, AND SCHEDULING
FINISHED PRODUCTS

PRODUCT SPECIFICATIONS

Copyright © 2004 Liner Products, L.L.C. All rights reserved. This information is believed to be reliable, but Liner Products, LL.C. does
not guarantee its accuracy and assumes no liability for its use.



LmER ProODUCTS, LLC
PrODUCT INFORMATION
POLYESTER FELT CURED-IN-PLACE PIPE LINING TUBE FOR INSTALLATION
USING THE DIRECT INVERSION METHOD

COMPANY PROFILE

Liner Products, LLC is a worldwide supplier of quality lining tubes to the cured-in-place pipe (CIPP)
industry. The Liner Products manufacturing facility, located in Paoli, Indiana, occupies approximately
78,000 square feet of production and administrative area.

PRODUCT TYPE -

The information contained in this book pertains to polyester felt CIPP lining tubes designed for
installation using the direct inversion and curing method. This installation technique generally utilizes a
flexible, multiple layer tube with an exterior thermoplastic coating. The tube is impregnated with resin
and everted into place inside the host pipe. The resin is then cured to produce a finished liner which is

continuous, seamless, and fits tightly inside the original pipe. A preliner may be everted into the host
pipe prior to inversion of the resin impregnated tube to control resin migration and contamination.

OVERVIEW OF TUBE CONSTRUCTION

Polyester felt lining tubes for CIPP applications are generally manufactured from one or more needled
polyester felt layers constructed together to form a tube. FEach tube is tailor made to be the proper
diameter, thickness, and length per the customer’s specifications. These customer specifications usually
originate from measurements of the host pipe and a CIPP thickness design.

The proper diameter of each tube is achieved by slitting felt for individual layers to a calculated width
before closure into tubular form. Seams in the butted or overlapped edges are formed through a technique
known as heat bonding, where a controlled heat source is applied to the felt and the heated felt surfaces
are pressed together to form a strong, consistent bond which allows resin passage between the two

surfaces.

Appropriate sizing for each tube is determined in the tube design phase. Tubes are typically undersized to
prevent wrinkling of the liner along the length of the pipe and minimize wrinkling at bends and points
where the diameter of the pipe may be substantially reduced, such as offset joints and areas of significant
deflection. This provides a smooth interior surface for the finished liner.

The specified thickness of each tube is achieved through combinations of the number of layers and the
respective thicknesses of each of the layers. The outermost layer of each tube is coated with an
impermeable thermoplastic film to allow for vacuum-assisted resin impregnation of the tube, resin
containment, and containment of the fluid(s) used to invert the tube and cure the thermosetting resin.
Seams in this coated layer are sealed with an impermeable thermoplastic sealing strip which is bonded to
the exterior of the coated layer. All seams are inspected to ensure an adequate bond between the coated

layer and the sealing strip.



Liner Products, LI.C

Product Information
Polyester Felt CIPP Lining Tubes For Installation Using The Direct Inversion Method

QUALITY ASSURANCE

Liner Products maintains an advanced quality control laboratory in which quality assurance testing and
documentation is performed for all component materials, manufacturing processes, and finished tubes to
ensure conformance with customer specifications and applicable standards. All lining tubes comply with
applicable ASTM standards, including ASTM D-5813, ASTM F-1216, and ASTM F-1743.

All felt used in the manufacture of lining tubes is individually numbered and quality tested to rigid
specifications for thickness, weight, and density in accordance with ASTM standards and material
specifications. Thermoplastic coated felts are also tested for coating thickness and porosity. Each roll is
individually tested before incorporation into inventory; any materials not meeting specifications are

rejected.

All finished tubes are quality tested for length, circumference, thickness, and quality of construction in
accordance with ASTM standards and manufacturing specifications.

RAW MATERIALS

Specifications for each raw material component are formalized in a Material Specification. Each lot of
incoming materials is inspected and quality tested for conformance with the governing Material

Specification.

POLYESTER FELT:
Polyester felt is generally received in the form of rolls, each of which is uniquely numbered for

identification. The properties of polyester felt which are measured and recorded are given in Table 1.

Table 1. Tested Polyester Felt Properties

Property Description of Test
Roll width Measured with approved steel rule
Thickness Measured with ASTM specified gage
Weight Measured with approved electronic balance
Density Calculated from thickness and weight measurements
Tensile strength Supplier certified

THERMOPLASTIC COATED POLYESTER FELT:
Direct inversion tubes have a polyurethane coating to allow for resin impregnation of the tube and

containment of the fluid(s) used for inversion and curing.

Polyester felt which is coated with a thermoplastic film is received in roll form. Each roll is uniquely
numbered for identification. The properties of thermoplastic coated polyester felt which are measured

and recorded are listed in Table 2.



Liner Products, LL.C
Product Information
Polyester Felt CIPP Lining Tubes For Installation Using The Direct Inversion Method

Table 2. Tested Thermoplastic Coated Polyester Felt Properties

Property Description of Test
Roll width Measured with approved steel rule
Felt thickness Measured with ASTM specified gage
Felt weight Measured with approved electronic balance
Felt density Calculated from thickness and weight measurements
Coating thickness Measured with approved gage

Coating weight Calculated from thickness and felt weight measurements
Tensile strength Supplier certified

THERMOPLASTIC SEALING STRIPS:
Seams in the outermost, coated layer are sealed with an impermeable thermoplastic sealing strip which is

bonded to the exterior of the coated layer.

Thermoplastic sealing strips are received in rolls wound on a core or reel as specified in an approved
Material Specification. The properties which are measured and recorded are provided in Table 3.

Table 3. Tested Thermoplastic Sealing Strip Properties

Property Description of Test
Sealing strip thickness Measured with approved gage
Sealing strip weight Measured with approved electronic balance
Sealing strip density Calculated from thickness and weight measurements

PRODUCT DESIGN, DOCUMENTATION, , AND SCHEDULING

PRODUCT DESIGN:
Before production, a tube design is generated to determine the planned construction of the tube. The

design of each tube requires the determination of the sequence and specific attributes of individual layers
to be combined in the construction of the tube in order to meet the customer’s specifications. The specific
attributes of each layer include: :

1. Felt thickness

2. Coating type (if applicable)

3. Coating thickness (if applicable)

4. Total layer width (or circumference)
5. Individual felt width(s)

6. Overlap width(s)

7. Number of seam(s)

8. Location of seam(s)



Liner Products, LL.C
Product Information
Polyester Felt CIPP Lining Tubes For Installation Using The Direct Inversion Method

TUBE CONSTRUCTION WORKSHEET:
A Tube Construction Worksheet is generated for each tube to be manufactured. The Tube Construction

Worksheet identifies the tube and planned product design and serves as the primary quality control
document. Information regarding specific attributes of each tube (i.e., diametrical transitions, thickness
changes, etc.), the felt rolls used in fabrication, certain process information, and identification of the
manufacturing technicians participating in each phase of production are recorded on the Tube

Construction Worksheet.

TUBE IDENTIFICATION:
Each tube is assigned a unique tube number for identification purposes. These numbers are generated

sequentially. The tube number is included on the Tube Construction Worksheet.

PRODUCTION SCHEDULING:
Production of tubes is scheduled to best meet customer delivery requirements. After each tube has been

designed it is entered into the production schedule. The production schedule is kept current by updating
schedule information as the manufacture of individual tubes is commenced and completed.

FINISHED PRODUCTS

Bach finished tube is quality control tested to ensure it meets customer specifications. A quality control
technician takes a sample from the full circumference of each end of each tube to be destructively tested.
The properties of finished tubes which are measured and recorded are listed in Table 4.

Table 4. Tested Finished Product Properties

Property Description of Test
Tube length Measured with footage counter or other approved means
Tube circumference Measured with approved flexible rule
Tube thickness Measured with ASTM specified gage
Coating thickness and quality Measured with approved gage and visual inspection
Sealing strip bond Visual inspection
Quality of construction Visual inspection

The seams of all inversion tubes are subjected to a separate visual inspection to ensure a watertight bond
between the outer coating and thermoplastic sealing strips. Any finished lining tube not meeting
customer specifications is rejected.



LINER @& PRODUCTS

1468 WEST HOSPITAL ROAD © PAOLI, INDIANA 47454 0 PHONE: (812) 723-0244 o Fax: (812) 723-0405

- PRODUCT SPECIFICATIONS -

PrODUCT TYPE
Polyester Felt Cured-In-Place Pipe Lining Tube For Installation Using the Direct Inversion Method

PRODUCT DESCRIPTION
Thermoplastic coated polyester felt cured-in-place pipe lining tube.

GENERAL INSTALLATION TECHNIQUE

A flexible, multiple layer tube is vacuum impregnated with resin and inverted into place inside the host
pipe and the resin is cured. A preliner may be everted into the host pipe prior to inversion of the resin
impregnated tube to control resin migration and contamination.

RESIN TYPES
Compatible with polyester, vinyl ester, and epoxy resins. Resins may be cured in a variety of ways,
including ambient and semi-ambient cures, hot water, and steam.

TUBE COATINGS
Inversion tubes have a polyurethane or polyurethane-based coating. Coating thickness is dependent upon
specific application.

TUBE SIZES MINIMUM TUBE TENSILE STRENGTH
Diameter: 4” to 120~ 750 psi

Thickness: 4.5 mm to 84.0 mm Longitudinal and transverse directions
Length: Customer specified

Complies with applicable ASTM standards, including ASTM D5813 and ASTM F1216.

Variations of this general product type may be manufactured for specific applications. Consult Liner Products, LLC
for technical guidance. :
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RECORD OF SUBMITTAL

City of Massillon
2013 Levee Infrastructure Improvements

Wenger Excavating

Layne Inliner Job No.

Submittal # 1G.1.A
Supplier: Layne Inliner
Contact: Jeremy Ingle
Phone #: 614-529-6440

Description of Submittal

1 Material Certification

Sent to Engineer: 1/21/2014
Received from Engineer:
Number of Copies: 6

2

3

4

LAYNE INLINER STAMP

ENGINEER'S STAMP

C
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By:

Date: l)axnﬂr]“ie[.&c

4143 Weaver Court Hilliard, OH 43026

Phone: (614) 529-6440

Fax: (614) 529-6441
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August 30, 2012

To: Layne Inliner
Attn: Jeremy Ingle
4143 Weaver Court
Hilliard, OH 43026

Re: Certification of Compliance

To Whom it May Concern:

Please be advised that Layne Inliner, LLC (formerly Reynolds Inliner, LLC) is an authorized
licensed installer of Inliner Technologies, and as such, is trained in the installation of the Inliner®
Cured-in-Place Pipe (CIPP) renewal system in accordance with both ASTM F1216 and AFTM

F1743.

We also certify that the Inliner® CIPP is designed per the requirements of ASTM F1216, and the
installed product fully meets all the requirements of ASTM F1216 and ASTM F1743.

Should you have any questions or require additional information or details, please contact me
directly at (812) 723-0704.

Sincerely,
INLINER TECHNOLOGIES, LLC

//

Geoff Yothers
Director
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March 8, 2013

Ms. Angela Russell
Layne Inliner, LLC

4520 North State Road 37
Orleans, IN 47452

Re: Certification of Installer; Layne Inliner, LLC

To Whom It May Concern:

This letter certifies that over 15,000,000 linear feet of Inliner® Cured-in-Place Pipe renewal systems have
been installed for the rehabilitation of wastewater collection lines in the United States over the last ten
years. The Inliner® method consists of the application of non-woven tubes manufactured by Liner
Products, LLC and specially engineered thermosetting resins to provide lining systems designed for a

‘useful life of 50 years or more.

Layne Inliner, LLC has been an authorized, trained, and certified licensed installer of the Inliner®
Cured-in-Place Pipe renewal system since 1991. Layne has crews based in Alabama, Colorado, Florida,
Georgia, Indiana, Maine, Maryland, North Carolina, Ohio, and Texas. Layne Inliner’s extensive experience
qualifies them to install the product in accordance with both ASTM F1216 and ASTM F1743.

Inliner Technologies; LLC, through our network of certified installers, is proud to provide high quality,
cost-effective, trenchless products to meet our customers’ needs and requirements. If you require any
additional information, please feel fiee to contact me directly at (812) 723-0704.

Sincerely,
Inliner Technologies, LLC

Geoff Yothers
Director
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RECORD OF SUBMITTAL

City of Massillon

2013 Levee Infrastructure Improvements

Wenger Excavating

Layne Inliner Job No.

Submittal # 1G.1.A
Supplier: Layne Inliner
Contact: Jeremy Ingle
Phone #: 614-529-6440

Description of Submittal

1 Storage and Delivery

Sent to Engineer:
Received from Engineer:

Number of Copies:

2

3

4

1/21/2014

LAYNE INLINER STAMP

ENGINEER'S STAMP
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4143 Weaver Court Hilliard, OH 43026

Phone: (614) 529-6440

Fax: (614) 529-6441




1448 West Hospifal Rood
Pacl, Indiana UJ.S.A. 47454-9215
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August 14, 2007

Reynolds Inliner, LLC
4143 Weaver Court
Hilliard, OH 43026

Re: Storage and Delivery of Resin-Impregnated CIPP Tubes

To Whom It May Concern:

Inliner Technologies recommends the following in regards to storage and delivery of resin-
impregnated CIPP tubes:

e Impregnated tubes shall be stored and transported in a refrigerated truck with a typical
temperature of 40 degrees Fahrenheit.

e When properly stored, impregnated tubes may be stored for 7-10 days prior to installation.-
When at all possible, we would recommend applying a guideline of installing the tubes
within 96 hours of impregnation. '

Should you have any questions or require additional information, please contact me directly at
(812) 723-0704.

Sincerely, _
INLINER TECHNOLOGIES, LLC

Geoff Yothers
Director
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RECORD OF SUBMITTAL

City of Massillon

2013 Levee Infrastructure Improvements

Wenger Excavating

Layne Inliner Job No.

Submittal # 1G.1.A Sent to Engineer: 1/21/2014
Supplier: Layne Inliner Received from Engineer:

Contact: Jeremy Ingle

Phone #: 614-529-6440 Number of Copies: 6

Description of Submittal

1 Third party test results

2

3

4
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4143 Weaver Court Hilliard, OH 43026

Phone: (614) 529-6440

Fax: (614) 529-6441




HTS Pipe Consultants, Inc.

420 Pickering Street, Houston, TX 77091

www.hisplpeconsu

Itants.com

Phone 713-682-8373

Fax 713-682-8502
Toll Free 1-800-692-TEST

- Pipe Consultants

June 4, 2013
HTS Report #: LIF311.013.Doc
Mr. Dave Picard Customer Project Name: Penn Hills PA
Layne Inc Customer Project #:
4143 Weaver Ct Date Sample Received: 5/30/13
Date Sample Tested: 5/31/13

Hilliard, OH 43

026

Four (4) plate samples were delivered to HTS’s laboratory for testing. The samples were tested in accordance with
ASTM D790, Method I, Procedure A. A Support Span-to-Depth Ratio of 16 to 1 was used as specified in the test
standard. Thickness measurements, flexural stress and flexural modulus of elasticity tests were performed on each
sample. Five (5) specimens were cut and tested from each sample. The results summarized and reported below are

averages of the five (5) specimens. A test report for each sample is attached.

MANHOLE MAXIMUM FLEXURAL FLEXURAL MODULUS
REPAIR TO FIBER STRESS, psi OF ELASTICITY, psi
MANHOLE ASTM D 790 ASTM D 790
2255 SC-1-395 to SC-1-394 6523 458,654
2220 SC-1-142A to SC-1-141 5221 378,489
2031 PC-27-85 to PC-27-84 7092 588,034
2121 PC-21-17 to PC-21-17 6181 609,728

The following table contains the thickness measurements for each individual specimen tested.

MEASUREMENT OF THICKNESS FOR CURED IN PLACE PIPE LINER

ASTM D 2122

Combined Total

Average/Specimen
Date Manhole to .

Manhole No. 1 No. 2 No.3 No. 4 No. 5 No. 6 No.7 | No.8 In mm
2255 SC-1-395 to SC-1-394 402 | 435 | 390 | 464 | 455 | 398 | 423 | 402 | 0.42] 10.7
2220 SC-1-142A t0 SC-1-141 | 365 | .351 | 342 | 366 | 372 | 379 | 364 | 368 | 0.363 9.2
2031 PC-27-85 to PC-27-84 380 | 383 | 394 | 438 | .431 | .399 | 398 | 401 0.404 10.3
2121 PC-21-17 to PC-21-17 384 | 385 | 370 | 409 | .408 | 401 | .396 | .388 | 0.393 10.0
Technician E. Carrillo
Time 4 hrs

Sincerely,

R M

Rick Eastwood }[)P

Vice President

This test report relates only to the items tested and shall not be reproduced except in full without approval of HT'S, Inc.

LIF311.013.Doc— Page 1 of 1

Serving the Pipe Rehabilitation Industry




HTS Pipe Consultants, Inc.
420 Pickering Street, Houston, TX 77091

www.htspipeconsultants.com

Phone 713-692-8373
Fax 713-682-8502
Toll Free 1-800-692-TEST

September 17, 2013

 Pipe Consultants

HTS Report #: LIF311.024.Doc
Mr. Dave Picard Customer Project Name: Muskegon
Layne Inc Customer Project #:
4143 Weaver Ct Date Sample Received: 9/11/13
9/13/13

Hilliard, OH 43026

Date Sample Tested:

Three (3) plate samples were delivered to HTS’ laboratory for testing. The samples were tested in accordance
with ASTM D638 Type 111 and ASTM D790 Method | Procedure A. A Support Span-to-Depth Ratio of 16 to 1 was used
as specified in the test standard ASTM D790. Tensile Strength, thickness measurements, flexural stress and flexural
modulus of elasticity tests were performed on each sample. Five (5) specimens were cut and tested from each sample.
The results summarized and reported below are averages of the five (5) specimens. A test report for each sample is

attached.
MAXIMUM FLEXURAL
MANHOLE | FLEXURAL | MODULUS OF STR&&%? @ ELOI; gﬁ?N
SAMPLE ID TO FIBER STRESS | ELASTICITY e @ 5
MANHOLE (psi) (psi) “
AT o | aSTD g0 | ASTMDGE38 | ASTMD 638
30° MCGroft Park 2627 6371 484,900 3404 92
A, 24” Sherman Blvd 123 8015 574,072 3795 83
B, 24” Sherman Blvd 123 6847 491,428 3751 12.5

The following table contains the thickness measurements for each individual specimen tested.

MEASUREMENT OF THICKNESS FOR CURED IN PLACE PIPE LINER

ASTM D 2122
Combined Total
Average/Specimen
Sample Manhole i
D to No. 1 No. 2 No.3 No. 4 No. 5 No. 6 No. 7 No. 8 In mm
Manhole ‘

30” MCGroft Park 26-27 530 | 522 | 521 510 | 529 | 528 | 526 | 519 0.523 13.3
A, 24” Sherman Blvd 1-2-3 438 | 467 | 458 | 479 | 480 | 459 | 483 | 475 0.467 11.9
B, 24” Sherman Blvd 1-2-3 482 | 488 | 495 | 498 | 497 | 498 | 492 | .498 0.494 12.5

Technician E. Carrillo
Time 3 hrs

Sincerely,

Rick Eastwood }(,&9

Vice President

This test report relates only to the items tested and shall not be reproduced except in full without approval of HTS, Inc.
" LIF311.024.Doc—Page 1 of |




HTS Pipe Consultantis, inc.
420 Pickering Street, Houston, TX 77091
www, hlspipeconsultants.com

S —

e

Phone 713-692-8373
Fax 713-692-8502
Toll Free 1-B00-692-TEST

March 28, 2013
HTS Report #: LIF311.005.Doc
Mr. Dave Picard Customer Project Name: Pickerington
Layne Inc Customer Project No.:
4143 Weaver Ct Date Sample Received: 3/15/13
Date Sample Tested: 3/27/13

Hilliard, OH 43026

Four (4) plate samples were delivered to HTS” laboratory for testing. The samples were tested in accordance with
ASTM D638 Type 11l and ASTM D790 Method I Procedure A. A Support Span-to-Depth Ratio of 16 to 1 was used as
specified in the test standard ASTM D790. Tensile Strength, thickness measurements, flexural stress and flexural
modulus of elasticity tests were performed on each sample. Five (5) specimens were cut and tested from each sample.
The results summarized and reported below are averages of the five (5) specimens. A test report for each sample is

attached.

Note: Two samples ( 30x27.5) were milled down for flexural strength ASTM D790 and four (4) specimens were tested
for tensile strength ASTM D638 due to not enough material.

’ MAXIMUM FLEXURAL

MANHOLE FLEXURAL MODULUS OF ST';E}&iTlg @ EL@‘;];%III?N
SAMPLE ID " I:}({)OLE FIBER STRESS | ELASTICITY - o

AST%\‘/JIS;; - ASTE\I/’ISB i ASTM D 638 ASTM D 638

30x27.5 5-4 5748 546,191 3370 6.8
18x11 10-9-8 6278 502,937 3278 7.6
24x22 8-7-6-5 6388 494,565 3687 8.4
30x27.5 4-3-2-1 6345 569,837 2718 8.5

LIF311.005.Doc—Page 1 of 2

Serving the Pipe Rehabilitation Industry




The following table contains the thickness measurements for each individual specimen tested.

MEASUREMENT OF THICKNESS FOR CURED IN PLACE PIPE LINER

ASTM D 2122
Combined Total
Average/Specimen
Sample Manhole to
D Manhole No. 1 No.2 | No.3 No. 4 No. § No.6 | No.7 | No.8§ In mm
30x27.5 5-4 980 | 992 | 985 | 988 | 1.010 | .965 | .989 | .987 0.987 25.1
18x11 10-9-8 A28 | 428 | 413 A48 | 448 | 433 | 440 | 437 0.434 11.0
24x22 8-7-6-5 826 | .845 | 810 | .788 | 835 | .815 | .809 | .790 0.815 20.7
30x217.5 4-3-2-1 1.060 | 975 | 1.013 | 1.005 | 1.001 | 1.022 | .980 | 1.025| 1.010 25.7
Technician E. Carrillo
Time 8 hrs
Sincerely,
Rick Eastwood

Vice President

This test report relates only to the items tested and shall not be reproduced except in full without approval of HTS, Inc.
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Section 8: Inversion Installation Licensee Training Manual, V. 1.0

8.1. Recommended CIPP Installation Procedures

Introduction and Scope

The inversion installation procedure has many of the same
elements as the pull-in procedure. The main difference is in how
the tube is installed into the pipe. Depending on the size of the
tube, this can be done by either the top inversion or bottom
inversion. This section explains the differences between the two
and, in order to be complete, may repeat the likenesses.

With the site and materials ready as described in the previous
sections, the order of recommended options as described below is
as follows:

e Position the refrigerated truck and tubes

e Attach the tube

o Position the platform/column/tube assembly
e Position the thermoéouples

e Invert the tube haliway

e Attach the rope(s) and hoses

e Construct the end/back stop

e Finish inverting

e Prepare for sampling

s Heating and cooling the tube

e Cutting and finishing ends

e Remove rope and hoses

e Open laterals

e Take samples

¢ Record and document necessary information
o Restore services

e Restore site

Experienced, licensed Inliner installers are always testing and
trying new techniques for the installation of the Inliner product. As
these techniques are reviewed and approved by the Inliner
training personnel, they may be added into this procedural
document as improvements to the system. Therefore, these
recommendations should be considered as a living document that
is constantly undergoing change and improvement. Lastly, when
on the job site, varying conditions of pipe and site around the pipe
may require these recommendations to be modified 1o
accommodate the on-site conditions.

8-2
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Section 8: Inversion Installation

8.2. Top or Bottom Inversion

8.3. Top Inversion

8.3.1 Attach the Tube

8.3.2 Stari the Tube

The different methods of inverting a tube have been found to be
diameter related. The difference between the methods is the use
of a column assembly. Tubes with a diameter of 15 inches or less
are more likely to be bottom inverted and tubes with a diameter of
24 inches or more are normally top inverted. Experience with the
range in between 15 and 24 inches has not shown an advantage
toward either one. Benefits of the top inversion process include
keeping personnel from needing to enter into the manhole at the
start of the inversion. Benefits of the bottom inversion process
include not having to remember to order an extra long tube and
being able to have a reusable column. As with any installation,
make sure the pipe that is going to be lined has been cleaned and
televised. Neither of these inversion methods needs the rope that
was left by the cleaning process. Both methods start with the
positioning of the refrigerated truck and the positioning of the
thermocouples (see section 7.4). If a bottom inversion is to be
done, skip to section 8.4.

Top inversions attach the tube directly to the “top ring” on the
floating platform. The refrigerated truck and the platform are
positioned at the manhole. The open end of the tube is brought
up to the platform where it is feed down into the ring. It is then
inverted back over the ring and strapped into position. The
diameter of the top ring should be about 80 percent of the size of
the tube. This will allow the tube to be easily positioned and still fit
snugly over the ring.

A special rope (or ropes) called “starter rope(s)’ is (are)
manufactured into the start of tube and is (are) used to control and
guide the tube into host pipe. Take control of the rope(s) as the
process continues. The position of the attachment point of the
starter rope(s) is (are) important and very dependant on the
position of the refrigerated truck and host pipe. See section 4.6
for more details.

The tube is strapped to the top ring. The inversion is started by
hand feeding the tube into the ring until it is about three feet in.
When the tube is large enough, it is possible to stand in the ring,
using body weight to get the tube to three feet in. Water is now
added to assist in inverting the tube. Add only enough water to
aid in the pushing of the tube. If too much water is added, it
becomes difficult to turn the tube into the pipe. Water can be

11/02/01
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Section 8: Inversion Installation Licensee Training Manual, V. 1.0

8.4. Bottom Inversion

8.4.1 Start the Tube

8.4.2 Attach the Tube

removed with the careful use of a submersible pump as not to
damage the inside of the tube. Once the attachment point of a
rope is visible, it should be at the crown of the pipe. Continue
inverting until the second rope's attachment point is visible. Pull
on the ropes to bunch the tube creating an elbow. Guide the tube
into the host pipe. (This section of tube does not need to have
resin). Once the tube is started into the pipe, add water and
continue with section 8.5.

In the bottom inversion method, a column assembly is used (see
section 7.6). The column is normally fifteen inches in diameter.
The platiorm is raised high enough so that the elbow attached to
the column is above ground. In this position, the process of
attaching the tube is easier.

The open end of the tube is folded and a half-inch diameter rope
is attached. The rope needs to be the length of the column plus
about six feet. The beginning end of the tube with the rope is then
moved to the platform and the rope is feed into the column. A
weight can be placed on the end of the rope to assist its travel
through. As the tube is feed into the column, the rope is pulled.
Visually inspect the tube’s position. Use the seam as a reference
point and verify that the tube does not have a twist. Check for
twists from the truck through the elbow. Pull the tube out of the
elbow approximately two feet.

Turn each layer back onto the elbow one at a time. The first layer
that is turned back will be the coated layer and is the first to be
strapped. Using a 2” wide strip of felt under the length of each
double strap, wrap the felt and straps around the elbow so that
they are positioned separately between two beads. Turn back the
next layer(s) and strap it (them) the same way.

8.4.3 Position the Platiorm/Column/Tube Assembly

With the tube connected to the elbow and the column on the
platform, lower the platform until the elbow is lined up with the
host pipe. Verify the positioning of the thermocouples. Brace the
elbow to prevent it from moving backwards or forwards. When all
personnel are out of the manhole, the inversion process can
proceed.

8-4 Inliner Technologies, Inc., Confidential 11/02/01



Section 8: Inversion Installation

8.5. Bulk Heading

Provisions must be made to restrain the end of the resin-saturated
tube at the downstream manhole. The same formulas that are
used in section 6.6 can be use here to check the size of the stop
end.

8.6. Water Filling and Tube Inversion

Be sure to have a large ball valve on a smooth piece of pipe used
to add water into the column. Make sure that there are no sharp
edges or hose clips, which could rip a hole in the felt, are covered
with black electrical tape. Personnel standing over the top of the
column must continuously regulate the water to control the
installation of the tube.

8.6.1 Unfolding and Feeding

8.7. Final Filling

As the tube is fed into the water column, take care to insure the
tube is not twisted at any time. The tube should also be held back
with a minimum of several feet (1 m) of water head pressure in the
column in order to fully inflate the tube. This will also push out any
water in the host pipe.

When the tube is at the halfway point, the lay flat hoses and hold
back ropes need to be attached (see section 7.8). Then continue
filling the tube.

Once the end of the tube becomes too short to handle, use the
hold back rope to restrain the inversion of this hose. Do not pull
or holdback with the PVC discharge hose; it will more easily tear
since it does not have the strength of the braided rope. In
addition, as the PVC circulation hose is being fed into the
standpipe, constantly monitor this hose to ensure it also goes in
without any twists and that the splices are made in correct
manner. Twisted circulation hoses are ineffective for water
delivery. |f the discharge hose becomes detached, broken or is
suspected to be twisted, contact Inliner Technical Department,
personnel for corrective measures.

After the tube has been fully installed and the receiving end
secured, fill the standpipe according to the recommendations in
Graph 10.1. Ideally, the liner should be filled fo the recommended
level for maximum hot head. Allow the liner to expand and fit
tightly against the host pipe.

However, one must also consider the conditions surrounding the
pipe being rehabilitated when determining the final proper initial
and curing water head pressures. The standpipe head pressure

11/02/01
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Section 8: Inversion Installation Licensee Training Manual, V. 1.0

8.8. Sample Preparation

should be a minimum of 3 psi (7 feet of water) greater than that of
the known ground water around the pipe or full service lateral
pressures.

Before proceeding with the curing and cool down procedures,
place the plate-molded sample into the water column if this
method of sampling is being utilized.

8.9. Recording Temperature and Time

8.10. Documentation

Ideally, thermocouples should be connected to a recording device
at the heater truck that is capable of continuous measurements of
the thermocouples on the tube, as well as the intake and output
water temperatures at the water heater.

If a permanent recording device is not available or inoperable,
then a hand held thermocouple-recording device should be used
to measure all temperature readings during the curing and cooling
procedure. Remotely located thermocouple readings and the
temperature of the circulating water at the downstream end of the
liner (away from the heater truck) should be recorded every 15
minutes if possible, but not less than every 30 minutes. All
readings monitored with a hand held thermocouple-recording
device should be recorded on a curing record as a function of
time.

Temperature recordings are retained as a permanent part of the
documentation related to the installation.

All written readings as well as recording charis should be kept
together with one summary sheet that describes specifics of the
project, the pipe, its location, and the liner used in the renewal.
This cure summary is often required by the client and is helpful for
review in the installation of CIPP.

8.11. Curing And Cool Down

As the liner is initially heated in the first stage of the curing
process, the lining tube will have stretched and the water head
may be lowered to where it is between the maximum hot and
recommended water-column heights.

Inliner Technologies, Inc., Confidential 11/02/01



Section 8: Inversion Installation

Variable or Staged Cure Strategy

The temperature and times for curing Inliner tubes vary as a
function of tube thickness. The design is to optimize the water
temperature so the resin is cured completely without producing an
exotherm so hot as to produce damage to the tube. If the resin is
allowed to exotherm above 270° F the styrene in the resin will
vaporize, producing a liner having a porous, foam-like
consistency. This phenomenon is sometimes referred to as
"styrene boil’. When a liner experiences styrene boil, the
properties of the final product may be reduced from that of an
optimally cured CIPP.

For optimum physical properties and corrosion resistance it is
recommended that the fabric tube be cured under varying
conditions, based on the thickness of the liner being installed.

8.12. Sampling

8.12.1 General

Considering the various aspects of tube wet out and installation,
final CIPP sampling is probably one of the most important
procedures of the entire process. Although sampling may seem
like a troublesome afterthought to the whole process, it is most
important because this is the item by which the installed liner is
accepted or rejected. Every client specification calls for minimum
thickness and physical property requirements for the installed
product and the sample taken from the CIPP represents the
installed product. If the sample is poorly handled or damaged and
the properties measured are substandard, the liner will be rejected
based on a poor sample.

8.12.2 Sampling and Sample Size

The following is a summary of recommended Inliner® CIPP
sampling procedures. There are basically two accepted methods
of obtaining samples from installed CIPP:

e A plate molded sample of resin and felt from the installed tube.
e A restrained piece of CIPP cut from the liner itself.

In addition to proper sampling it is critical to obtain enough CIPP
to perform the flexural property testing that is typically used to
evaluate the minimum physical requirements. For either type of
sampling procedure, the required sample sizes should be in the
following range in order to have enough material to evaluate.
Sampling is according to ASTM D790 "Standard Test Method for
Flexural Properties of Unreinforced and Reinforced Plastics and
Electrical Insulating Materials”.

11/02/01 Inliner Technologies, Inc., Confidential 8-7



Section 8: Inversion Installation Licensee Training Manual, V. 1.0

8.13. Finishing Steps

8.13.1 Cutting Ends

e For 4.5 - 13.5 mm thick CIPP, the sample should be 6 inches
(150 mm) wide and 10 inches {250 mm) long.

e For 15 - 21 mm thick CIPP, the sample should be 8 inches
(200 mm) wide by 15 inches (380 mm) long.

e For 22.5 - 28.5 mm CIPP, the sample should be 10 inches
(250 mm) wide by 24 inches (600 mm) long.

For alternative liner thickness or material test requirements (such
as tensile testing) contact Inliner Technical Service personnel.

After the liner has been cured and cooled down, each end should
be cut approximately 2 inches beyond the pipe face. Allow this
outer portion of the liner to protrude into the manhole or pipe
access because it helps lock the liner into the pipe face and
provides an area for facing the pipe with the specified
thermosetting or cementatious grouting material.

8.13.2 Removing Rope and Lay Flat

8.13.3 Cutting Laterals

8.13.4 Facing Ends

Once the liner is cured and cooled down you can now remove the
end of the CIPP with specialized air tools, now pull the hold back
rope and discharge hose out of the CIPP liner.

Enter the pipe with camera and cutting equipment and reinstate
the service laterals (see section 9).

Face the ends of the pipe with the specified thermosetting or
cementatious grouting material.  For optimal resistance to
hydrogen sulfide-related corrosion, Inliner recommends the use of
a polymer-based grout or polymer coating designed for such
purposes. Quick setting cementatious materials will also seal the
ends of the CIPP as it enters the manhole, but may not be
resistant to hydrogen sulfide corrosion.

8.13.5 Final Underground CCTV Inspection and Review

After the laterals have been opened and the ends of the pipe
coated or sealed, perform the final GCTV inspection through the
entire length of the CIPP. It is recommended that all of the
aforementioned finishing steps should be accomplished before

8-8 Inliner Technologies, Inc., Confidential 11/02/01



Section 8: Inversion Installation

taking down any by-passed sewerage plugging and pumping. The
final inspection should show the full diameter of the CIPP
throughout the length of the pipe being inspected.

11/02/01 Inliner Technologies, Inc., Confidential 8-9
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The Proven Time-Savers | .
Plus, Reduces Your Need for inventory

TPS ) Total Piping Sciutions, Inc.

®




A

 Largepiamer HYMAX® COUPLING

The Proven Time-Savers

» For Water and Sewerage Applications, above and below ground

e * Inventory Reduction
| * Joins Pipe with diameter differences of up to 2.10 inches
* Superior Two-Stage Hydraulic Sealing Capabilities
» Easy fitting. . .four bolts total, two to tighten per end
» Light weight materials of construction

* High Deflection — Up to maximum 4 degrees per end for a total of 8
degrees per coupling

* Stab type installation (no disassembly required)

» Standard 12-inch or optional 19-inch long middle rings allow for more pipe
end gap

* 260 psig working pressure for 14-16 inch/232 psi for 18-24 inch
* Meets or exceeds AWWA C-219 Standard
* NSF61 EPDM Available

* 14" and 16" units test per AWWA to 390 psi; 18” to 24" units test per AWWA
fo 350 psi or 1.5X working pressure.

* Dry lube stainless steel bolts, nuts and washers to prevent galling — Use of
any additional wet-type lubricant on the bolts will void the warranty of the
product.

» Cathodic Protection option is available




The Large Diameter Hymax® 2000 Coupling Line

Large diameter Hymax couplings are suited to a wide range

of pipe joining conditions, and each size will replace between
three and four dedicated range couplings in your inventory. Each
coupling will join pipes with diameter differences up to 2.1
inches. The large diameter Hymax coupling series can handle
pipe end gaps up to 7.5 inches and will accommodate maximum
total angular deflections of 8 degrees.

The Hymax 2000 offers an efficient range adjustable
pressure assisted hydraulic sealing system. NSF61 EPDM Gasket available. .

The large dlameter Hymax 2000 is a stab type coupling requiring no disassembly. Installer

= PSR ESY simply adjusts gasket and tightens two bolts on each end of the
coupling to required torque. All work is performed from topside of
the coupling, eliminating need for extra excavation and under-dig
for the wrench.

4 The large diameter Hymax 2000 is easily handled due to

the durable nature of its superior lightweight materials of
§ construction. Coupling is equipped with a corrosion-resistant
coating of fusion-bonded epoxy and comes with a stainless steel
spanner and 304 stainless steel nuts and holts.

Large Diameter Hymax Specifications: ;

* Meets or exceeds AWWA C-219 Standard 5

 Center Ring — ASTM A53 Grade A Steel 5

* End Rings — ASTM A795 Steel |

* Gaskets - NSF 61 EPDM Available for water and sewerage -20° :
to 180°F i

* Nuts, Bolts, Washer, Bridge and other Misc. Hardware —
Corrosion Resistant Type 304 Stainless Steel

* Nuts, Bolts and Washers include an anti-gall dry lube coating

» Coating — 100% Fusion Bonded Epoxy for enhanced corrosion
protection with average thickness of 14 Mills

e Minimum Pipe Insertion Depth — 2.25 inches

* Working Pressure, 14-16 inch — 260 psi; 18-24 — 232 psi




HYMAX" COUPLING

After |
Nom. |Part Number| Overall Removal | Removal | Pressure D Middle
Diameter Range the Inner | the Inner Overall Ring
Layer Layer Diameter

00 -16.10
17.10 -18.19
02029
2069 2061 -2170
22 35
2488 -2595

All entering bolts are M16 All dimensions are subject to change.
NOTE: For specific information, dimension, or special applications on the Hymax 2000 Series, consult Total Piping Solutions, Inc.

NOTE: To extend product life in corrosive soil or corrosive environments, poly-wrapping and/or cathodic protection of the coupling
1s required.

Kranusz

3 WARNING This product is not intended for
Pilientcd and T!'Zldefnllrkﬁfd hy Kraus: Indll.\‘t'f‘fe's. ’Jd. use on natural gas piping or any

other.type of gas piping. To do so
could result in escaping gas that
covuld ignite and cause property

Total Piping Solutions, Inc. damage, serious injury. or death.

1760 Haskell Road, Olean, New York 14760
’ PS TEL: 716-372-0160, FAX: 716-372-1767
E-Maik sales@tps.us A AT €] This is o non-restraining product. If
VISIT OUR WEBSITE: httpe//tps.us pipe pullout can occur, proper anchoring
® e of the pipe joint is required. Failure to
gl anchor the pipe could result in the
escape of line content, and may cause

F‘O[’“'l [,!) H \r :\’] (xx 4- l 2, e properly damage, serious injury or death.




o}

u

‘suoinjos buidid [e1oL

Sdl

ZL/+0-000Z & wicy

LOEL-ZLE-91L Xed 08I0
09414 WO M ‘u=al0 "PEOY |

‘gieap 10 An
‘afiawep Apa

331 AR U0 o 41 5 Peapely Keli ML ) SaULnpu| TN A padCloAR DeBaLE patizied ) e

P

p 1 Buydnos auy 0 uoipajosd pp 0 N |2 DAped puasxa oL 310N
“5u Buyid jein] 0 Wy de eppads 10 'suoisuunp Vsl L L ’
R TS L4 €1 05503 9945 090 A 94100 SO Ede 03 TR s lon

L vL-LEL BLEI-GLEL 1P EL-SUEL 052 1v01-000¢ [59,.7

1- 000,
99°E1-66TL E0EI-0VTL 99°€1-0¥T 1§ 09E-99E) 4

9z-9¢21B00E
el — e300

WILEE]L L0008 U0TL-0201 {092-0021 0008

WEELE R YREH58 |07 ¢8R0-000

o8

vLELOB LU8-8YL PLB-BY L (002 PLR0-000C

0e

087-09.0-0002
] T 894709 0628

08

BEG-LLS SLSTLS SES-TL'S |GIL-HEI0-DOGE

b5

9576 — €95-SC ¥ {097-E950-0007

65

EE'Y-08°E 06°E-84°E SEY-9VE [092-EE4U-0002

SEE

6E

EOE-95T 092017 £0E-01Z |09¢-20£0-0007

Ste

6t

u E17-95 161191 ENZ191 |092-8120-0067

youp

yaus

Youl yaut you yaur

sadig uasmag
deg ey
A

la

Buty 281 | YPIM Jake) sauu ay ke sauul 3y abuey
Buydnog | (jerang |eacwal sayy |eADwas a10jag Jlesang

0.

abues ybiy afiues moq




s|e@s-}|as apis yoeg

‘abues yhiy

Ayl s3|QEus Jake) Jauut 3y Bunoway g
Ja4seb pasake}-7

a1 Ag papiaoid s1 abues sojay] 7|

afiues apiv
ulfing e sapinoad yeyseb palshel-z ayy

vz Ybnouy

£ Wouyy s11awelq

I ul e|qejieay iy
sy1bua Apog Buon

‘uotsurd o sJues
ip odid 104 smoie 1eg1 sadey 39Ul

AQRANILDS T K1 SI2AT] fual UI BpEW
S1aA R ol IAGETAY RO ]NCHIT
15 JSN P[RR WRISS3 JUTIRI| T

23YSE) PIISISTY 2UNSSPief

npaid 941 JO ALIEIES S DroA

[t Jurstiany sdAr-sem [PUORIPPT Aur
Jo asry ,m:.:usu PO N IFEYON
i @RS SRUMS (E05/70€ [SNY)
SN 2 sijog

spru gy xoaddy - Sunesy Avody papuogeuarmy
PUASIBY (G4SN (1L (321G o)
SO

uopvatfroads saguag gpor xvwmdy

S2j0q pup s

\nunds 1aaps SSapuImIs i Souiod i ‘xods papuoq-uoisnf
o duyrod umisisal 400109 B 4ria padqinka 1 Sungnoa £
HORINALLODfO Sprraateiv dqraarsq i wradhs s fo aung gy
%451 0] oy uosied oo dy pojpury Hsvs ag upd 00N XOUL] G

GIuUaIN 95 40f Ttp-tapun prp uQIIPWITI niINa 40 PIoH 9G]
Sunppratgs Fujpnes aa) fo spisde) aqy wolf presofiad st yion
¥ anbuo) pasimbas agy 03 Sudnod syl fo pud gave 1o 1109 auo
suagqst pup 1ayseS agy snipe s agepsur aq) Ajqueassvsip
on Suripuba: Sundnos adiy quis v &1 pgos xowdy o),

o081 02 07~ 5t 28upt

agpiadiaa] aguimay syl papinodiey wWodd
(9 JSN PLO WeNSHs Suttpoag Jnnpiphi] parsise aimssaid
s1grasnipm aZue .EE.:.«W Lt Saflo 00T ATUAE] 4T

‘saaibap gordn Jo

uon2ayap sejiibue S1LpowIodde |lim pue saydul g7 0y dn
sdeb pua adid sjpuey ue Guiidnod 0GzZ xeWwAH ay) ‘uoippe
U] I313WEIP [EWILIOU U SAYDUI Z 63 dh o SaoussayIp Jaswep
adid sjpuey ued (sauss 0OTE XBLWUAH) S1a3NpayY Sy 0§ L
o1dn sasuasayip 1eiaweip yim sadid uof s buidnes yoey

diopuanis ol ui sautjines ads opnpow maj

pun 3311 UIANFIQ SITYGRS IR OZIS QI3 Pup ‘Sutipuod Suikiol
odid o aua spra v vf payns s1 oui Suguod (ogz wwdly oyl

19npoid 3yl Jo AJUBLIEM Iy} PIOA [ SHOQ aig U0 Wwedun} adA-Jam [euoIIppE Aue JO 357y
"Bul|eb syuana1d eyl UBIK]NT B23I5-1UY KIQ) @ Yiim PRl 21E SIOF [P21E SSRIUIELS ||y BI0N

QMNP P SSUHAT0D MBI A1 SIS

3|qejiene 19 45N &
JPIBPUBIS 617-D YMMY, SP92X3 pue s1ao .
31nssald BUPIOM OISd 092 «

deb pua
adid aiow joy mojje 01 Apoq buoj piepuels ,

(paanbai
A|qwassesip ou) uoiejjelsut adAy gels .,

saa1bap g-uondsyaqg ybiy .
uosiad auo Ag psjpuey aq uedyBIamIybIT ,

pua Jad
u21yb1y 01 suo ‘|e10] sijoq omt ~Buniig Aseq ,

sonlfigeder buljeas abeis omy touadng

S9YDUI OE°L OF
dn 4o sedUBIBYIp JS3BWel(] YiIm 3dig SUIOf 4

uolanpay AIOIUSAUY 4
punoib rmojag pue
aA0qe ‘sucnedddy sbemas pue 191epp 104,

SI9ARS-9WI| UdAOIJ Y™

|00 vewAn




¥ SIGMA..

Quaality — Service — Commirment - Delivered.

_ZIP FLANGE FIELD INSTALLED FLANGE ADAPTER

Connects Plain End Ductile Iron or Steel Pipe
to Flanged Fittings, Pumps, Valves ...

ZIP FLANGE is manufactured to Wengar bxenvaing, i
American National Standards Institute -
(ANSI) specification ANSI B16.1
LISTED

! , SIGMA Corporation 700 Goldman Drive { 8009992550 p www.sigmaco.com

Cream Ridge, NJ 08614

SIgmaco.corm




ZIP FLANGE FIELD INSTALLED FLANGE ADAPTER

FLANGE
Manufactured from Ductile iron - ASTM A536, Grade 65-45-12. Drilling to ANSI B16.1 -

1251b.

SET SCREWS
Manufactured from AlS| 4140 steel.
Heat Treated and Zinc Plated.

GASKET
Standard Gasket supplied with SIGMA ZIP FLANGE is SBR (BUNA-S), suitable for water,
wastewater, and most moderate chemicals. Temperature range: -10 - 160 degrees Fahr-
enheit.

Alternative Gaskets include:

EPDM - Green: -10 to 250°F (Ethylene Propylens)
CR - Yellow: -10 to 225°F (Neoprene

NBR - Orange: 20 to 180°F (Buna-N, Nytril, Hycar)

Dimensions in Inches, Weights in Pounds

ZF2 Series - STANDARD (2-8" 200psi / 10-12" 175psi)

Pine for Cast Eran?Pme for Steel F’;?E 5 5 . Bolt Hole Set Screw Weight
Size ltem No 0:;752 item MNo. o"’be Diameter| No Size Ibs
2 ZFZ-C2 2.50 ZF2-82 | 2.375 6 1475 4 374 3/4 2 12K 4
3 ZF2-C3 396 ZF2-83 | 3.500 712 14/5 6 3/ 4 12 X1 5
4 7F2-C4 480 ZF2-84 | 4.500 g 17/8 7172 34 4 1/2X1
5] ZF2-C6 6.80 ZF2-86 6.625 11 1718 9172 7/8 8 12 X1 10
8 £F2-C8 8.05 2¥2-88 8.625 13 1/2 214 11 3/4 718 8 58 X 1114 16
10 ZF2-C10 1110 | ZF2-810 | 10.750 16 214 14 1/4 1 12 518X 1114 22
12 ZF2-C121 13.20 | ZF2-212 | 12.750 19 2 14 i7 1 12 518 X 11/4 31

7F4 Series - HEAVY DUTY (14-24” 200psi / 30-48” 100psi)

Pioe Size for Cast Iron Pipe A 3 BC Bolt Hole Set Screws Weight

lterm No. | Pipe O.D. Diameter No Size Ibs
14 ZF4-C14 1830 2 258 18 3/4 118 17 5/8x11/4 70
19 ZF4-C18 17.40 23172 2118 21 14 11/8 16 5/8x11/4 79
13 ZF4-C18 18.50 25 3 22 3/4 11/4 16 4 x2 g0
20 2F4.C20 21.60 27 112 3346 25 1174 20 34 x2 145
24 ZF4-C24 25.80 52 338 29 1/2 13/8 20 34 x2 176
30 ZF4-C3G 32.00 38 3/4 4172 36 13/8 28 1x21/4 270
36 ZF4-C358 38.30 &5 4 34 42 3/4 15/8 32 1x21/4 400
42 ZF4-C4z 44.50 83 5 49 1/2 158 36 1x21/4 602
48 Z2E4-Cag 50.80 59 172 5 1/8 56 15/8 < 1x21/4 G380

2 1 SIGMA Corporation wrw.s jmaca.com



RESILIENT
\\jEDGE ‘-,’."\!‘_\\'.-‘ES

CLOW VALVE COMPANY

CLOW AWWA Resilient Wedge CGate Valves
Meet or Exceed the Requirements of

AWWA Standard C509

Size Range Water Working Bubble Tight Hydrostatic Shell
Pressure psi Test psf Test psi
AWWA 2"~12" 250 250 500
ULFM 21/2"-12" 200 200 400
Available in either non-rising stem, outside screw & yoke.
Available End Connections & Size Range Figure No.
FLG End (NRS) 2"=12 F-6102
M.J. 2"-12"(except 21/2") F-6100
FLG & M.J. e b F-6106
Push-on for PVC (SDR) 212" F-6110
FLGEnd (OS &Y) 2%12" F-6136
M.J. for Tapping 312" F-6114
Tyton for D.I. & C900 PVC —12" F-6112
M.J. Cutting-in 4"-12" F-6111
Tyton for DI X FLG 4"-12" F-8113
Threadad 23" F-6103

Accessories (lllustrated in the Gate Valve Section)

Indicator Posts 2" Sq. Operating Nuts
“T* Handles . Handwheels
Stem Guides Extension Stems
Electric Motor Actuators Floor Boxes

Chain Wheels

Floorstands (non-rising stem)

MODEL 2639 AWWA  C509 FULL BODY DUCTILE IRON
MODEL 2640 AWWA  C509 FULL BODY GRAY IRON




2°-12" R/W VALVE FLANGED ENDS

RIW
GENERAL DIMENSION

Complies with applicable
requirements of AWWA C509

T

CLOW VALVE COMPANY

MODEL 2639 & 2640
| F-6102

R o

mmnasmanl

0

— Flonges
ANSI B16.1 CL. 125

i ! :
| 2o lejojrjrlelw
2 1L 7 (@ | 6 W | 1o ewm | TRTI 2
24 L THA | BW | 7 4 We | 11% 4% | TA | 2%
8 P8 1o ] e v 12w 4w 10 ] 3
|4 T e AT U w14 B | 10 1 A%
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_B_tave 5w 13w | da 22w | BN | 14 | BN
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Pedormance Infarmaiion
griormanceg A lor

| CLOW VALVE COMPANY
T T T TR T IS

R R

2"-12" R/W VALVE AWWA SERVICE

MODEL 2639 & 2640

1. Valve complies with AWWA C509 specs where applicable.
2. Valve is rated at 250 psi working pressure.
3. Valve is bubble-tight at all pressures up to full rated pressure (250 psi).

4. Valve Is capable of bubble-tight seal at twice the rate pressure (500 psi) for
short periods of time.

5. 2" thru 12" valve sizes have been hydrostatically shell tested at 2.5 fimes
the rated pressiire (625 psi).

6. Valve has been subjected to torques 150 percant of the designated minimum
required torques.

7. Valve has been cycle tested 5,000 times without loss of bubble-tight seal

8. Rubber to iron bond on wedge is inspected for strength as per
ASTI D 429 spacification.




RESILIENT
WEDGE VALVES

CLOW VALVE COMF‘ANY

CLOW AWWA Resilient Wedge Gate Valves

Meet or Exceed the Requirements of

AWWA Standard €515

Size Range Water Working Bubble Tight Hydrostatic Shell
Pressure psi Tes! psi Test psi

AWWA 4"-48" 250 250 500
ULFM 4"-16" 200 200 400

Available in either non-rising stem, cutside screw & yoke.

Available End Connections & Size Range Figure No.

FLG End {NRS 4"-48" F-6102

N N 4"-48"except 21/2") F-6100

FLG & M.J. 4"—48" F-6106

Push-on for PVC (SDR) 4"—12" F-6110

FLG End (OS5 &Y) 4"-24" F-5136

M.J. for Tapping 4"-24" F-6114

Tyton for D.1. & C800 PVC 4"-42" & 16" F-6112

M.J. Cutting-in 412" F-6111

Tyton for D.I. X FLG 127 F-6113

Accessories (illustrated in the Gate Valve Section)

Indicator Posts 2" 8q. Operating Nuts NOTE:

Enclosed Gearing {14”-24")

“T" Handies
Stem Guides
Electric Motor Actuators

Handwhesls

Extension Stems
Floor Boxes
Chain Wheels

Floorstands (non-rising stem)

| It is recommended that

vaives be installed with
stems vertical when used
in raw sewage or sludge
applications or in water
with excessive sediment.

MODEL 2638 AWWA C515 REDUCED WALL DUCTILE |IRON

pl‘-\""— 2
A .
£y

e



263827
€ 07-15-05

Complies with applicable
requirements of AWWA C515

14"-20" R/W VALVE

SPUR GEAR MATERIAL LIST

CLOW VALVE COMPANY

|

MODEL 2638

AAARRTELAL RSO R Y

A oianad
WiEM wol DESCAIPTION UATERIAL
Bedy Duztila |ren
4 Covar Dustie lron
B Wetge Ductle bren
o . Wadge Cap (1834 cnly} Dalrin
E Cring Futper
B Stem Copper Alloy
L, Stem_Nul " Copper Aliay
3 __Drimg Eubber
19 Hex Heedg ol stalniess Sieei
Hen Hut Stalnjess Steel
2 Extension Duesile lren
- gring Fubber
4 Hex Heod Boli Siainlens Sise|
5 Actugttor — 3 (1A=23"; 2:1 (14=16 ]
# Adaptor Piafe Ductily lron
17 Actuator Gosket “ubber
8 Sopkel Head Holl Alicy Steal
£l Orlny Rubber
0 Hux Bolf Siainless Steel
< ey Hul Stainless Siesl
K Kay Sree!
L i Op_buf Dustle lron
2 Pioe Flag ~ 5,;4 NPT with square hd Stanluss S'esl
|25 Drive Siegve _Shesi
26 fprust Bearing Creirin
27 Thrust Baoring (187-2087 oaly) Delrin




2636-2¢
E 04/16/05

Complies with applicable

requirements of AWWA C515

|
i

o=

14"-20" R/W VALVE FLANGE
SPUR GEAR GENERAL DIMENSIONS

CLOW VALVE COMPANY

MODEL 2638

|

T A\ = = e

i &
£
4
7
A
.
4
1
1
H - No. & size of bolis
Drilllng per ANSI Bi6&.1
Class 125
G
VinE A B ¢ D E F G B
14 8 26 11/18| 52 1/8 63 21 7 1/2 15 12+1 |
18 8 26 11/16{ 51 1/8 83 23 1/2 8 16 16=1
18 | 2 32 1/4 58 70 1/2 25 8 1/2 17 16-1 1/8
20 12 32 1/4 57 70 1/2 | 27 1/2 s 18 |20-1 1/8




Performance Informatic

? 14"-48" R/W VALVE AWWA SERVICE

' CLOW VALVE COMPANY
i.mm__m._.- - = 0t ey M+ % e T s T il
MODEL 2638

1. Vaive complies with AWWA C515 spacs where applicable.
2. Valve is rated at 250 psi working pressure,
3. Valve is bubble-tight at all pressures up to full rated pressure (250 psi).

4. Valve is capable of bubble-tight seal at twice the rate pressure (500 psi) for
short periods of time.

5. Valve has been subjectzd to torques 150 percent of the designated minimum
required torques.

6. Valve has been cycle tested 5,000 times without loss of bubble-tight seal.

7. Rubber to iron bond on wedge is inspected for strength as per
ASTM D 429 specification.

NOTE:

It iIs recommended that
valves be installed with
stems vertical when used
in raw sewage or sludge
applications or in water
with excessive sediment,




