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Attachment 1:  Site Map of LDLD3 Runoff Zone 

 

 
  
Note: LDLD3 Runoff zone is approximately 4 acres (approximately 1,350 feet by 150 feet)  
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Attachment 2: Photographs of LDLD3 Runoff Zone 

 

 
 

LDLD3 Runoff Zone from East End (2/9/2022) 

 

 

 
 

LDLD3 Runoff Zone from West End (2/9/2022) 
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Attachment 3: LDLD3 Drawings 
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Attachment 4: LDLD3 Liner Maintenance Manual and Warranty 
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MANUAL 
 
 
 
 

 

SACRAMENTO REGIONAL WASTEWATER TREATMENT 
PLANT 

Contract number: 3652 
 
 
 
 
 
 

Title: POLYPROPYLENE LINER -807 AND 

HOPE LINER- 808 

Manufacturer:) The Barber-Webb Company 

Model number: 
Serial Number: 
Specification Number: 13651 & 13640 

Equipment numbers:  No equipment numbers 
 
 
 
 

Owner:  Sacramento Regional  Wastewater Treatment  Plant 

8541 Laguna  Station Road 

Elk Grove,  California  95758 

(916) XXX-XXXX 

Attn: Name of Contact 
 
 

Contractor: The Barber-Webb Company, Inc. 

Contractors address:  3833 East Medford Street 

Los Angeles,  Ca. 90063-1940 

Contractors Phone number:  (323)-260-7164 

Attn: Name of Contact: 
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THE  BARBER-WEBB COMPANY 
INCORPORATED 

3833 EAST MEDFORD STREET • LOS ANGELES, CALIFORNIA 90063-1940 

(323) 264-4800 • FAX (323) 260-7164 

Since 1945http://bw@barber-webb.com 
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I.   GENERAL SECTION 
 

A.      Maintenance   supervisor  is  to  read  the  SACRAMENTO  REGIONAL 

WASTEWATER  TREATMENT PLANT POLYPROPYLENE  OPERATIONS 

MAINTENANCE  MANUAL prior to entry. 
 

B.         All work  performed on the Liner is to be accomplished  with care to protect the 

liner from damage. 
 

1.  Only rubber-soled shoes should be used when walking on the Polypropylene 

liner. The soles shall be inspected prior to entrance onto the liner for embedded 

sharp objects such as metal shavings, rocks, glass, bull thorns, etc. 
 

2. It is not recommended the liner be walked on when wet. All persons going onto 

the liner should be advised that the liner will be very slippery when wet and to 

take extra care and precaution to protect against slippage. 
 

3.  Extra care is to be taken in the implementation  of cleaning  and maintenance 

processes to avoid damage to the liner. 
 

a) All equipment such as shovels, pumps, lights, blowers, vacuums, etc., shall be 

padded to prevent damage to the liner. 
 

b) No metal brooms or shovels are to be used for  cleaning the liner.  Dropping 

and/or dragging equipment and tools on lining is prohibited. 
 

C. All electrical cords and connections used for maintenance and repairs on the liner 

shall be OSHA approved type to meet Federal and State safety requirements. 
 

II.    ROUTINE MAINTENANCE 
 

A.  The  liner  should  be  inspected  monthly.  Noted  problems  should  be  resolved 

quickly to avoid damage to the liner. The inspection should make note of: 
 

1. Cuts in the liner that may expose the scrim. 
 

2. Rocks or pointed objects that may damage the liner. 
 

3. Foreign matter that may be deleterious to the Polypropylene sheet. 
 

B.  All debris including soil that collects on the liner should be removed by a suitable 

method, including, but not limited to: 
 

1. Manual sweeping and pickup. 
 

2. Water wash down (low pressure). 
 

3. Other approved non-damaging methods. 
 

4. Plastic grain shovels or plastic snow shovels are acceptable. 
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C.  Types  of  debris that should be removed include,  but are not limited  to:  rocks, 

sticks or branches, etc. 
 

D.  Care should be taken not to damage the liner during these operations. Sharp edges 

on  tools  shall  be  removed  and  or  padded.  Gasoline,  oils  or  other  petroleum 

products should never be allowed to contact the Polypropylene liner material. 
 

III.  CLEANING 
 

A Dirt residue and other deposits can be removed from the liner by washing with a 

hose and letting the water flow to the drain. 
 

B.  During  cleaning  remove  water  in certain  areas  by  submersible  pump  and  by 

broom  and/or squeegee to facilitate rapid cleaning and draining of water  off the 

liner. 
 

C.  Note:  All Pumps and equipment should not have sharp  projections  or edges  on 

them that may puncture the liner. 
 

IV.  REPAIRS 
 

A  In  case  of  a  hole  or tear  in the  liner.  Make  sure  the  area  around  the  tear  is 

completely dry and clean before attempting the patching procedure. 
 

B.  Notify   Liner   Installer  for   patching  materials   and  additional   instructions   as 

required for repair. 
 

C.  Typical Repair Types & Repair Methods: 
 

1. All penetrations in the polypropylene larger than W' in diameter require a fully 

bonded  patch  extending  a  minimum  of  3  inches  beyond  the  opening  in  any 

direction.  Penetrations less than W' in diameter can be repaired with an extrusion 

bead. 
 

2. Any non-structural repair less than 6 inches in diameter can be repaired with a 

fully bonded un-reinforced polypropylene patch, no extrusion welding is required. 

All structural repairs must be made with a fully bonded reinforced polypropylene 

patch and require an extrusion weld. (The main purpose for the extrusion weld is 

to encapsulate the scrim on reinforced material) 
 

3. Generally the repair procedures used are in accordance with the project 

specifications   for  the  original  installation.  (Referenced  attached  spec.  section 

13640). 
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D.  Polypropylene Liner Cleaning procedure: 

 

1. Remove loose deposits  of diti and debris from  the immediate and surrounding 

areas  to  make  a sufficiently  clean  area  so as  not to  allow  contamination of  the 

areas  where  the  welds  or  patches  are to be accomplished. This  can  be  done  by 

broom  or vacuum. 
 

2. Remove all remaining  dirt from  the liner  surface  with water  and a clean  rag. 

For   heavily   soiled   area,   remove   dirt  with   a  cleaner   (i.e.   Simple   Green   or 

Fantastic®)  and  a  scrub  brush  following   with  a  thorough   rinse.   This   should 

provide a suitably  clean  surface to affect a good  quality  weld.  Membrane should 

be completely dry prior to thermal welding. 
 

3. In the case welds of good bond quality are not achievable with the water-based 

cleaning  elements   as  described   above  the  following  more  aggressive solvent 

based    cleaning    system   should   be   performed    as   an   additional  measure    of 

preparation. 
 

4.  Saturate   a  scrub  pad  (such  as  a  3M  green  scrub  pad)  with  Xylene  solvent 

cleaner  and vigorously  scrub the surfaces of both sheets to be welded. 
 

5.  A  final  wipe  with  a  clean,  non-pigmented  non-  synthetic   cloth  using   more 

xylene  may be needed to remove the dirt and debris that has been scrubbed  off the 

surface  of the sheet. For  best results,  wipe  in one direction  only,  away  from  the 

edge to be seamed.  Allow xylene to completely  flash off. Membrane should  be 

completely dry prior to thermal welding. 
 

E.  General  Requirements 
 

1. It is strongly  recommended  that the installation contractor is contacted to make 

any repairs.  It would be very easy for inexperienced operator to damage the liner. 
 

2.  A Leister Variant  hot  air hand,  welding  device  (Leister) is used  to  fuse  the 

patch to the liner. The Leister is equipped  with standard  2" flat nozzle installed  on 

the  heat output  tube and allows for easy hand operation to direct  the hot air flow 

between the patch and liner. 
 

3. Prior  to welding  on the liner, material samples  should  be cut in order  to make 

trial welds. 
 

4. The weld temperature, speed and pressure are the three primary  parameters that 

affect  the weld  quality.  Practice welds provide verification of these  parameters to 

pre-qualify the integrity of the welding system prior to actual field patching. 
 

5. The  welding  speed  should  be sufficient  melt to  create  proper  fusion  between 

the  patch  and liner  material.  A good  indication  is that  a slight  amount  of melted 

polypropylene extending  out beyond the patch overlay. 
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6. Pressure is created with a small2"  wide roller (i.e. a wallpaper roller with nylon 

or Teflon roller). The amount of pressure required is that which can be normally 

applied when exerting some extra effort to create pressure on the mating surfaces. 

Over vigorous efforts can cause damage to the heated softened patch material and 

liner. 
 

7. It is important to realize that wind, ambient temperature and humidity all play a 

roll in the initial set up of the weld parameters. It is necessary to evaluate a trial 

weld prior to: 
 

a) Patching at the beginning of each day; 
 

b) Every time the Leister is shut down and restarted; 
 

c) Or, when there has been a dramatic change in the weather. 
 

F.  Patching Procedure 
 

1. The Leister should be plugged in and the heat control knob, on the rear of the 

handle, should be set to 
 

2. Typically, it takes 5 minutes for the heat to stabilize on the Leister. 
 

3. A slight variation in the sound of the motor pitch can be heard as the heating 

element comes up to the set point temperature and then begins to cycle on and off. 
 

4. Once the heat has stabilized, practice by welding two pieces of extra liner 

together. 
 

5. Cut a patch from leftover material that is ofthe same type as the liner. The 

patch should extend a minimum of 6" beyond the damage in all directions. 
 

G.  Safety: 
 

1. The Leister Heat Gun has an extremely hot air output. Take care to avoid 

contact with the Leister heat output tube and flat nozzle with anything but the 

polypropylene lining materials when making a weld. 
 

2. Use care to protect personnel, clothing and the liner from damage. It is best to 

set the Leister in a position that will not damage anything or become dangerous 

making sure to direct the air force direction away from the liner. 
 

3. Always turn the heat control knob to the 0 set position and let it run until it has 

cooled down before turning it off. This will prolong the life of the heating 

element. 
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V. MATERIAL SUPPLIERS 
 
 

MANUFACTURER 

Polypropylene Liner Materials 

JPS Elastomers Corp. 

Wine Sullivan Rd. 

Holyoke, MA  01040-2800 

413-533-8100 

EMERGENCY  TELEPHONE NUMBERS 

Barber-Webb Co. 800-235-6620 

Jim Barber  541-488-4821 
 

Memo Alavarran  323-791-0571 

 
 

FABRICATOR 
 

Lange Containment Systems, Inc. 
 

5150 Race Court 
 

Denver, CO  80216 
 

303-446-8644 
 

Stuart Lange 
 
 

P. P. EMEBED STRIP 

Wasew Technologies, Inc. 

12 B sunset Way, Suite# 202 
 

Henderson, NV  89014 
 

Mike Mathieson 
 

702-450-4872 
 
 

LINING CONTRACTOR 
 

The Barber-Webb Company Inc. 
 

3833 Medford Street 
 

Los Angeles, CA  90063 
 
 

POLYPROPYLENE WELDING EQUIPMENT 

The Barber-Webb Company Inc. 

3833 E. Medford Street 
 

Los Angeles,  CA  90063 
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SECTION 13640 
 

POLYPROPYLENE GEOMEMBRANES 
 
 
 
 

PART I--GENERAL 
 

1.01 GENERAL REQUIREMENTS 

 
A.  SCOPE: 

 
The  Contractor shall  fumish  all labor, materials, tools, supervision,  transpm1ation, 

and installation equipment  necessary for the manufacturing, storage, delivery, and 

installation   of  the  45-mil  reinforced  polypropylene  (RPP)  geomembrane  lining 

system,  including  installation as herein specified and as shown on the drawings.   All 

procedures,  operations, and methods shall be in strict accordance  with  the project 

specifications,  plans,  and  drawings.  The  liner  shall  be continuously  exposed   to 

sunlight.   The  liner may be filled with water intermittently and/or left full or dry for 

J  long  peliods.    The  liner  will be subjected to rapid fill and drain cycles.   Water  in 

contact  with the liner will be runoff from the surface of the L-DLD. 

 
B.  RELATED WORK: 

 

 
Requirements of this section include, but are not limited to, requirements  specified 

)  in the following sections: 

 
) Section Title 

 

01300  SUBMITTALS 

01660  INSTALLATION  AND TESTING 

01664  TRAINING 
) 01730  OPERATIONS AND MAINTENANCE INSTRUCTIONS 

02200  EARTHWORK 
.    ) 

03600  GROUT 

15065  HIGH DENSITY POLYETHYLENE PIPE 
Appendtxc--  - --coNSTRDCTfONQUAIJTY-ASSDRANC  PLAN  ---------------- 

 
) c.  DEFINITIONS: 

 
L  Batch:    A quantity  of resin  used in the fabrication of RPP  geomembrane 

rolls.  The finished  rolls are identified by a roll number corresponding  to the 

resin batch used. 

 
)  2.  Bridging:   Condition  existing when the geomembrane is not in contact  with 

the underlying  material. 
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3.  Extrudate: Polypropylene matelial produced in the fonn of a rod used by the 

Contractor to extrusion weld panels of geomembrane together. 
 

 
4.   Film Tearing Bond (FTB):    A failure in the ductile  mode  of one of the 

bonded sheets (or one ply if the geomembrane is a reinforced laminate) by 

tearing prior to complete separation  to the bonded area. 

 
5.  Geomembrane:  Very low permeability synthetic flexible  membrane liner 

(FML) barrier used to minimize fluid migration. 

 
6.  Quality Assurance Laboratory (Third Pa1ty Laboratory):  Party, independent 

from the District, manufacturer, and Contractor responsible for conducting 

laboratory tests on samples of geomembrane obtained at the site. 

 
7.  Panel:  The unit area of geomembrane, a roll or a pmtion of a roll, that will 

be seamed in the field. 

 
8.  Panel Layout Drawings: Drawings submitted by the Contractor indicating 

panel numbers, field seams, and details. 

 
9.  RPP: Reinforced polypropylene. 

 

 

10.  Subgrade: In situ material to be in contact with the installed geomembrane. 

 
1.02 REFERENCES 

 
A.   The publications  refeiTed to hereinafter form a part of this specification to the extent 

referenced.  The publications are referTed to in the text by the basic designation only. 

The  latest edition of referenced publications in effect at the time of the bid shall 

govern.   In case of conflict between the requirements of this section and the listed 

references, the requirements of this section shall prevail. 

 
1.  American Society of Testing Materials (ASTM) 

Reference · 

ASTMD413  Standard Test Methods for Rubber Property 

Adhesion to Flexible Substrate 

 
ASTMD751  Standard Test Method of Testing Coated Fabrics 

 
Reference 

 

 

ASTM D1693 Standard Test Method for Environmental  Stress 

Cracking of Ethylene Plastics 
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ASTMD5199 Standard Test Method for Measuring  the Nominal 

Thickness of Geosynthetics 
 

 
ASTM  D5261  Standard Test Method for Measuring Mass  Per Unit 

Area of Geotextiles 
 

 
ASTMD5591 Standard Test for Thermal Shrinkage  Force  of Yarn 

and Cord with a Thermal Shrinkage Tester 

 
ASTMD6497 Standard Guide for Mechanical  Attachment of 

Geomembrane  to Penetration  or Structures 
 

 
ASTMG26 Standard Practice for Operating  Light-Exposure 

Apparatus (Xenon-Arc Type) With and Without 

Water for Exposure of Nonmetallic  Materials 

 
FTMS  lOlC Federal Test Method Standard - Puncture 

Resistance 

 
2. CQA Plan- Appendix C 

 
1.03 SUBMITTALS 

 
A.  Contractor shall attend a pre-submittal meeting held at the project site to review  the 

RPP geomembrane submittal requirements with the District's Representative. 
 

 
B.   Ptior  to  shipping   any  material,· all  manufacturers'  test  results  certifying  that  the 

material  confmms to  the  specifications  must  be submitted  and  accepted  by  the 

Distlict's Representative. 

 
C.  The following  information  shall be submitted for review in accordance with Section 

01300:  . 
 

 

1.  Complete manufacturer
1
s specifications, descriptive  drawings, and literature 

for  the  geomembrane, including  the product  identification,  recommended 

   ....-. method..for- handling..and-stomge of all-materials-prior-to-installation-;-and··a· 

minimum  6-inch sample of the liner to be installed. 

 
2.  Resin: 

 
\ 

/  
a. Statement indicating  the name of the resin  supplier,  and  the resin 

production   facility,  the  brand  name  or  other  identifying  material 

grade number, and the production date of the resin. 
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b. Certification stating all resin is·from the same manufacturer  and 

that reclaimed polymer added to the resin during the manufacturing 

of the geomembrane does not exceed 10 percent by weight. 

 
c.  Copies of the quality control certificates issued by the 

manufacturer and resin supplier indicating that the resin used to 

manufacture the geomembrane meets these specifications. 

 
3.   Quality Control: Complete description of the geomembrane manufacturer's 

and the Contractor's formal quality control/quality assurance programs  for 

manufacturing,  fabticating,   handling,   installing,     and    testing.    The 

description shall include, but not be limited to, polymer  resin  supplier and 

product identification, acceptance testing, production  testing,  installation 

testing,  documentation of   changes,   alterations,   repairs,   retests,   and 

acceptance. Quality  control   testing   shall   be   performed    by   the 

manufacturer in accordance with the test procedures  and  frequency  listed 

in the quality control program as approved by the District's Representative. 

Prior  to  delivery  the  following  shall  be  submitted   to   the   District's 

Representative for review: 

 
a. Certificates for each shift's production of geomembrane, 

statements of production dates. 

 
b. Certification stating all geomembrane rolls are furnished  by one 

manufacturer, and all rolls are manufactured from one resin type 

obtained from one resin supplier. 

 
c.  Copies of quality control certificates issued by the manufacturer. 

The quality control certificates shall include: 
 

 

1.  Roll numbers and identification; 
 

 
ii. Sampling procedures; and 

 
··  iii. Results of-qu-ality control tests, including descriptions of 

the test methods used. 

 
d.  Factory test results of materials demonstrating conformance with the 

requirements of these specifications. In addition, submit the 

manufacturer's cetiification that the matetial delivered is simil8r and 

of the same fonnulation as that for which test results are submitted. 

Test results shall meet or exceed the property values listed in Table 

13640-1. 

 
D.  Prior to mobilization of the Contractor to the site, the Contractor  shall submit the 

following  infonnation: 
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1. Panel layout drawings showing geomembrane sheet layout with proposed 

size, number, position, and sequence of sheet placement and shall indicate 

the location of field seams and intermediate and final anchor trenches. 

 
2. Installation schedule. 

 
3.  A letter signed  by an officer of the liner supplier cetiifying that the company 

installing their liner product is recommended and qualified to complete the 

installation as specified and certifying that each welder meets the 

qualifications stipulated in the contract documents. 

 
4.  Installation capabilities, including: 

 
) 

a. Information on equipment proposed for this project; 

 
b.   Average daily production anticipated for this project; and 

c.  Quality control procedures. 

5.  Resume of the superintendent to be assigned to this project, including 

dates and duration of employment. 

 
6.  Resumes of all personnel who will perform seaming operations on this 

project, including dates and duration of employment.  · 
 

) 7.  The installation crew shall have the following experience: 

 
a.  The superintendent shall have supervised the installation of a 

minimum of 2,000,000 ft 
2 

of reinforced polypropylene 

geomembrane. 

 
b. The master seamer shall have experience seaming a minimum of 

1,000,000 frZ of reinforced polypropylene geomembrane using the 

same type of seaming apparatus to be used at this site. 
 
 

_e_. 
 

 
 
) 

_All_o_ther_seaming_personneLsbalLba-Y"e seamed-at least lQ
.
O,OOO-ft

2
-  - -· 

of polypropylene geomembrane using the same type of seaming 

apparatus to be used at this site. Personnel who have seamed less 

than 100,000 ft2 of polypropylene geomembrane shall be allowed 

to seam only under the direct supervision of the master seamer or 

Superintendent. 
 

E.  Subgrade acceptance certificates, signed by the Contractor and approved installer, 

for each area to be covered by geomembrane. 
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F.  Copies of all material and seam test results.  Each test shall be identified by date of 

sample,  date of test, sample location, and standard test method  used. Copies of 

report showing nonnal distribution of all test results, and  individual  test results 

identifying the high, low, and average of the coupon samples in each test. 

 
G.  The Contractor shall furnish to the District's Representative upon completion  of 

the project: 

 
L  A 10-year written waiTanty provided by the manufacturer against defects 

in material. Warranty conditions conceming limits of liability will be 

evaluated and must be acceptable to the District. 

 
2.   A 1-year non-pro rata wmTanty provided by the Contractor against defects 

in installation and workmanship. WmTanty conditions conceming limits 

of liability will be evaluated and must be acceptable to the Distiict. 

 
3.   As-built drawings showing changes from the approved panel layout 

drawings. The as-built drawings shall include the identity and location of 

each repair, penetration, boot, and sample taken from the installed 

geomembrane for testing. 

 
4. A letter signed by officers of the liner supplier and Contractor that states that 

the liner and installation is suitable for the service required by the project. 

 
H.  A  copy  of this specification section, with addenda  updates,  and  all  referenced 

sections,  with addenda updates, with each  paragraph check  marked  to show 

compliance or marked to show deviation. 

 
I. A list of Manufacturer's recommended testing requirements. 

 
1.04 OPERATION AND MAINTENACE INSTRUCTIONS 

 
Submit operation and maintenance (O&M) instructions in accordance with Section 01730 

with a copy  of Section 01730 with each paragraph check marked to show compliance. 

. O&M instructions shall be submitted after the submittals specified in p-aragra:ph.l3640-1.03 

have been retumed marked "No Exceptions Taken" or "Make CoiTections Noted."  O&M 

instructions shall reflect the approved mateiials and equipment. 

 
1.05 OWNERSHIP OF MATERIAL 

 
All remaining scraps or partial rolls of geomembrane that have been delivered to the site 

and accepted by the District shall be owned by the District.  At the completion of the 

work, the Contractor shall either store the geomembrane at a location designated by the 

District's Representative or dispose  of the material at the Contractor's  cost as directed by 

the District's Representative. 
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I 

) 
 

 

PART 2--PRODUCTS 
 

2.01 LINER 
 

The manufacturer shall have provided reinforced polypropylene liner at a minimum of 20 

installations and at least 20,000 square feet each.   Acceptable manufacturers shall  be 

Cooley Engineered Membranes, Stevens Geomembrane, or equal. Installation shall be by 

a  company that has  been approved by the liner supplier for the installation  of  their 

manufactured product, as specified, using the specified installation details. 

 
The liner to be provided to this project shall be 45-mll  RPP consisting  of the following: 

 
L  New, first-quality products designed and manufactured specifically for the purpose 

of this work, as satisfactoiily demonstrated by plior use. The geomembrane shall be 
.. RPP containing no plasticizers,  fillers, reclaimed polymers, or extenders. UV 
'I 

inhibitors (carbon black or titanium  dioxide) shall not exceed 5 percent total by 

weight. Color shall be white or tan. 
) 

. ' 

2. Free of sttiations, pinholes, or bubbles on the surface. 

 
3. Free of holes, blisters, undispersed raw mateiials, or any sign of contamination by 

foreign matter. 
 

4.   Pipe boots and prefonned comers for attachment to concrete structures shall be 

manufactured from unsupported polypropylene formed to fit the intended structure 

or pipe as shown.  In no case after forming shall the thickness (drawdown) of the 

finished boot be less than 40 mils in any one spot. 

 
5.  Meet the requirements of Table 13640-1. 

 
2.02  PREFABRICATION OF LINER 

 
If the Contractor prefabricates the liner, the contractor shall prefabricate the liner at their 

\_  facility in a controlled environment  under the fol1owing conditions: 
,/ 

 

) 
1. Contractor shall accommo9 l Jh _j)istli _t _ pr_e1>entati_ve(s} to_ absence--the-pre----------- 

- - fabiicatTonancrquality control testing. 
 

) 
2. Quality Control destructive  testing will be completed at the proposed frequency of 

one test per 2,000 lineal feet of pre-fabricated seam . 
/ 

 

3.  The Contractor shall provide the District Representative with at least 24-inch long 

by 14-inch wide seam sample from the same seam location. 
 

) 
4.  The contractor shall provide the Disttict Representative copies of all QC testing 

including welding machine start-up tests. 
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5.         Include roll number, lot and batch number on pre-fabricated panels. 

 

 
6.          10% of the non destructive air-lance tested seams shall be tested by vacuum box. 

The frequency of the vacuum box seam tests shall be increased  by the District's 

Representative if the vacuum box testing finds defects not detected by the air-lance 

test method.   The District's Representative may  waive the  vacuum  box  testing 

requirement if the seams are a minimum 2-inch wide, solid, fused seam. 
 

 
 

2.03 EXTRUDATE 
 

 
Extrudate  shall  be made from the same resin as the geomembrane, and shall  be free of 

contamination by moisture or foreign matter. Additives shall be thoroughly dispersed in the 

extrudate. 

 
2.04 EQUIPMENT 

 

 

A.        Welding equipment and accessories shall meet the following requirements: 
 

 
1.  Equipped with gauges showing temperatures both in apparatus  and at 

nozzle (extrusion welder) or at wedge (fusion welder). 

 
2.         Maintain adequate number of welding apparatus to avoid delaying  work. 

 

 
3.         Use power source capable of providing constant voltage under combined 

line load. 
 

 

4.  Provide secondary containment to catch spilled fuel under electric 

generator, if located  on geomembrane. 

 
B.  Provide calibrated tensiometer capable of quantitatively measuring geomembrane 

strength: 

 
1.  Equipped with gauge accurate to ±2lbs per inch of geomembrane width· 

and capable of pulling at 2 inches per minute and 20 inches per minute. 
 

 

2.  Provide one inch or one-half inch die for cutting sample specimens. 

 
3.  Provide certificate of tensiometer calibration within the past 12-months. 

 
C.  Provide a punch press for on-site preparation of specimens for testing capable of 

cutting specimens in accordance with ASTM D751 and ASTM D413. 

 
D.  Provide a vacuum box for on-site testing of geomembrane seams which is: 
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A. Confmmance testing shall be canied out on samples of the geomembrane mate1ials 

delivered to the site, as selected by the District's Representative. Testing shall be in 

confo1mance with Section 01660 and the CQA Plan in Appendix C.  The Contractor 

shall infmm the Distlict's Representative of anticipated and actual mate1ial delivery 

dates, and shall  provide equipment, labor, and  matelials to assist  the District's 

Representative in obtaining samples as requested by the District's Representative. 

 

 

B. 
 

Confmmance samples shall be across the entire width of the roll excluding  the first 

 3 feet and shall be cut 3 feet long by width of roll.  The machine direction shall be 

marked Onthe- -samples.-with-an--aTI"ow..   -+l=le---samfJling -preeeEiures., tes t-ing-- 
 

----  - 

 procedures, and the handling of the test results shall all be conducted in accordance  

 with the requirements of Section 5 of the project CQA Plan.  

 

C. 
 

Conformance samples shall be obtained and tested at a frequency of 100,000 square 
 

 feet of material produced and delivered to the job-site.  Conformance  tests shall  

 include the following:  

  

l. Thickness (ASTM D 5991) 
 

  

2. Tear Strength (ASTM D 751) 
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2.08  POLYPROPYLENE EMBEDMENT ANCHORS 
 

 
A. Embedment  anchors  for  attaching  reinforced  polypropylene  geomembrane   to 

concrete shall consist of polypropylene material.  The anchor shall have a top width 

of at least 2 inches and shall embed a minimum depth of 2-inches into the concrete. 

 
B.   Concrete-embedment anchor sealant shall be Elastuff 120 manufactured  by United 

Coatings or equal.  The sealant shall consist of a polyurethane elastometer  coating 

capable of preventing seepage between the embedment anchor and concrete, and be 

durable and long-lasting under continuous exposure. 
 
 
 

PART  3--EXECUTION 

 
3.01  EXAMINATION 

 

 

A.  Verify in writing that the sUJface on which the geomembrane will be installed  is 

acceptable.  In so doing, the Contractor shall assume full liability for the accepted 

surface. 

 
B.  The beginning of installation means acceptance of existing conditions·. The 

Contractor shall be responsible for maintenance of the geomembrane covered 

subgrade once installation of geomembrane begins. · 

 
3.02  CONFORMANCE TESTING 
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2.08 POLYPROPYLENE El\1BEDl\1ENT ANCHORS 

 
A.  Embedment  anchors for  attaching  reinforced   polypropylene  geomembrane   to 

concrete shall consist of polypropylene material.   The anchor shall have a top width 

of at least 2 inches and shall embed a minimum depth of 2-inches into the concrete. 

 
B.   Concrete-embedment  anchor sealant shall be Elastuff 120 manufactured   by United 

Coatings or equal.  The sealant shall consist of a polyurethane elastometer  coating 

capable of preventing seepage between the embedment anchor and concrete,  and be 

durable and long-lasting under continuous exposure. 
 

 
 

PART 3--EXECUTION 
 

3.01 EXAMINATION 

 
A.  Vetify in writing that the surface on which the geomembrane will be installed  is 

acceptable. In so doing, the Contractor shall assume full liability for the accepted 

sUJface. 

 
B. The beginning of installation means acceptance of existing conditions.  The 

Contractor shall be responsible for maintenance of the geomembrane  covered 

subgrade once installation of geomembrane begins. 

 
3 02 CONFORMANCE TESTING 

 
A.  Conf01mance testing shall be canied out on samples of the geomembrane  mateiials 

delivered to the site, as selected by the Distiict's  Representative.  Testing shall be in 

conf01mance with Section 01660 and the CQA Plan in Appendix C.  The Contractor 

shall inf01m the District's Representative of anticipated and actual mateJial delivery 

dates, and shall provide equipment, labor, and  mateiials  to  assist  the  District's 

Representative in obtaining samples as requested by the Distiict's  Representative. 

 
B.  Confom1ance samples shall be across the entire width of the roll excluding  the first 

3 feet and shall be cut 3 feet long by width of roll..The machine dimction shall be 

marked  on  the  samples  with  an  armw.     The  sampling   procedures,   testing 

procedures, and the handling of the test results shall all be conducted in accordance 

with the requirements of Section 5 of the project CQA Plan. 

 
C.  Conformance samples shall be obtained and tested at a frequency of 100,000 square 

feet of material produced and delivered to the job-site.   Conformance  tests shall 

include the following: 

 
1.  Thickness (ASTM D 5991) 

 

 

2. Tear Strength (ASTM D 751) 
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3.  Tensile  Properties  (ASTM D 751) 
 

 
4.  Ply Adhesion  (ASTM D 413) 

 

 

D. Acceptance  of the confonnance  test results shall be based on the property  values in 

Table 13640-1. 
 

 

3.03  SHIPPING, HANDLING, AND STORAGE 
 

 

.  ) 
Conform  to the Manufacturer's  requirements to prevent damage to geomembrane. 

 
B.  DELIVERY: 

 
1. Deliver materials  to the site only after the District's Representative 

approves required submittals. 

 
2.  All rolls of geomembrane delivered to the site shall be identified  at the 

factory  with the following: 

a.  Manufacturer's name 

b.  Product  identification 

 
 

 

.. _) 

c . Lot number 

d.  Roll number 

e.  Roll dimensions 

 
3.  Separate damaged  rolls from undamaged rolls and store at laydown  area 

indicated on the plans until proper disposition of material is determined by 

the District's Representative. 
 

/' 

4.  The District's Representative will be the final authority regarding damage. 
 

 
5.  Separate rolls without proper documentation and store until the District's 

Representative approval is received. 
 

 
C.  ON-SITE STORAGE: 

 

 
1.  Store  in laydown  area indicated on the plans. 

 

 
2.  Protect  from  puncture, dirt, grease, water, moisture, mud, mechanical 

abrasions, excessive  heat or other damage. 
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3.  Store on level prepared surface (not on wooden pallets). 
 

 

4.  Stack per Manufacturer's recommendations. 

D.  ON-SITE HANDLING: 

L  Use appropriate handling equipment to load, move or deploy 

geomembrane rolls. Appropriate handling equipment includes cloth 

chokers and spreader bar for loading, spreader and roll bars for 

deployment. Dragging panels or rolls on ground surface will not be 

permitted. 

 
2.  Do not fold geomembrane material; folded material shall be rejected. 

 

 
3.  The Contractor is responsible for storage, and transporting  material from 

storage area to liner facility. 

 
E.  DAMAGED GEOMEMBRANE: 

 

 
l. Geomembrane damage will be documented  by the District's 

Representative. 
 

 
2.   Damaged geomembrane shall be repaired, if possible, in accordance  with 

these specifications or shall be replaced at no additional cost to the 

District. 

 
3.04 PREPARATION 

 
A. Maintain the subgrade surface suitability and integrity until the lining installation 

is completed and accepted. 

 
B.  Repair rough areas and any damage to the subgrade caused by installation  of the 

lining and fill any ruts in subgrade  caused by equipment  prior to geomembrane 

deployment. 

 
C. To avoid sharp bends in the geomembrane, bevel the leading edges of the anchor 

trench (minimum 6-inch radius). 

 
D.  Subgrade shall be smooth, uniform, firm and free from rocks or other debris for 

deployment over soil subgrade, no rocks greater than 0.5-inch in diameter  shall be 

exposed in the subgrade surface, no loose rocks on the subgrade surface, or any 

protrusions through the subgrade surface. 

 
3.05 GEOMEMBRANE DEPLOYMENT 

 
A. Geomembrane shall not be deployed: 
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1. During precipitation; 

 
2. In the presence of excessive moisture; 

 
3. In areas of ponded water; 

 
4. In the presence of excessive winds; and 

 

. ) 

5.  In excessive heat or cold per paragraph 3.05.E. 
 

B. Each panel shall be marked with an "identification code" (number or letter) 

consistent with the layout plan. The identification code shall be simple and 

logical. The number of panels deployed in one day shall be limited by the number 

of panels that can be seamed on the same day. All deployed panels shall be 
)  

seamed to adjacent panels by the end of each day. 
 

) c. 
 

) 

 
) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
/ 

The following is the acceptable method of deployment: 

 
I. Use equipment that will not damage geomembrane by handling, 

trafficking, leakage of hydrocarbons or other means. 

 
2. Do not allow personnel working on geomembrane to wear damaging 

shoes, or engagein  activities that could damage geomembrane. 

 
3. Smoking on the liner is prohibited. 

 
4. Round sharp corners of clamps and other metal tools used in the work 

area. 

 
5. Do not allow clamps and other metal tools to be tossed or thrown. 

 
6.  Unroll panels with a method that protects geomembrane from scratches 

and crimps and protects soil surface from damage. 

 
7. Use a method to minimize wrinkles, especia!Jy_Qiff 1'_ 11_ti_ei_L rinkles_       . 
------  oetweenadJacenfpinelS.   --------- - 

 
 

8. Place adequate hold-downs to prevent uplift by wind. 

 
9. Use hold-downs that will not damage geomembrane such as sandbags. 

 
10. Use continuous hold-downs along leading edges to minimize risk of wind 

flow under panels. 
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11. Panels shall be deployed perpendicular  to slope elevation contours  and the 

generation of seams shall be minimized. 

 
12.   Protect geomembrane in heavy traffic areas by geotextile, extra 

geomembrane or other suitable materials. 

 
13. Do not allow vehicular traffic on geomembrane surface. 

 

 
14.  Panels deployed on grades steeper than 12% shall extend a minimum  of 3 

feet beyond the crest or toe of that grade. 
 

 

D.  Visually inspect sheet surface during unrolling of geomembrane and mark faulty 

or suspect areas for repair or test. Replace faulty (requires more than one patch 

per 200 square feet) geomembrane stock at no additional cost to the District. 

 
E.  Deploy geomembrane in ambient temperatures  Jess than 110° F and greater  than 

l0°F, measured 6 inches above geomembrane surface.  In prevailing warm or cold 

weather conditions deployment may be acceptable  if the provisions for sampling 

in such conditions is satisfied (see Paragraph 3.06 below). 

 
3.06  FIELD SEAMING 

 
A   Orient seams perpendicular  to slope elevation contours, i.e., mient down  (not 

across) slope and use seam numbering system compatible with panel number 

system. 

 
B. Minimize the number of field seams in corners, odd-shaped geometric locations 

and outside corners. 

 
C  Overlap panels by a minimum of 3 inches for extrusion welding and 4 inches for 

fusion welding. Use procedures to temporarily bond adjacent panels together that 

do not damage the geomembrane and that are not detrimental to seam weld 

material for extrusion welding. 

 
B; Bo not usesolventsor adhesive-s unless the j:H·odu-ctis appi·oved in writing bYthe 

District's Representative. 

 
E.  No horizontal seams shall be allowed on grades steeper than 12% or within 3 feet 

of the crest or toe of slopes. A horizontal seam is defined as more than half of the 

panel width. 

 
F.  Clean sUiface of grease, moisture, dust, dirt, debris or other foreign material. 

 
G.  Prior to any extrusion welding, the geomembrane  seam or repair shall be prepared 

as follows: 
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1.   Clean surface of oxidation by disc grinder or equivalent not more than one 

hour before seaming; use number 80 grit sandpaper for the disc grinder. 

Bevel edges of geomembrane before bonding and provide continuous 

tacking in repair areas. 

 
2. Repair area where excessive grinding substantially reduces sheet thickness 

by more than 4 mils beyond extents of weld. 

 
3. Clean grinding dust around weld area after grinding. 

 
4. The following procedure shall be followed for wrinkles and fishmouths. 

a. Cut along the ridge of the wrinkle or fishmouth. 

b. Overlap a minimum of 3 inches and seam. 

 
c.  Any potiion where the overlap is less than 3 inches shall be 

patched with an oval or round patch of geomembrane that extends 
a minimum of 6 inches beyond the cut in all directions. 

 
5.  If required, a firm, dry substrate· (piece of geomembrane or other material) 

. may be placed directly under the seam overlap to achieve proper support. 

 
6. Keep water from intercepting the weld  dUJ1ng and immediately after 

welding the seam. 
 
 

..  ) 
7. ·  For existing welds, or welds that are over 3 minutes old, grind the existing 

weld two inches back from point of termination and restart welding on 
ground weld. 

 
H.   At least one spare operable seaming apparatus shall be maintained for every three 

seaming teams.  Place protective fabric or piece of geomembrane beneath hot 

welding apparatus when resting on geomembrane lining and use an electric 

generator capable of providing constant voltage under combined line load. The 

electric generator shall generally be located outside of liner. Provide protective 

lii1L11_g Cl11i'L§  ()_T"'Q_Cl[y_c;oQtainm ntlmge_e_nQugh_to_catchspilledfueLunder.electric------------···- ·-·--- 

generators when located on the liner. The welding apparatus shall be equipped 

with gauges giving temperatures in apparatus and at nozzle. 

 
I.  For extrusion welding, purge welding apparatus of heat-degraded extrudate before 

welding if extruder is stopped for longer than five minutes. All purged extrudate 

shall be disposed of off the geomembrane.  Each extruder shoe shall be inspected 

daily for wear to assure that its offset is the same as the geomembrane thickness. 

Repair or replace worn shores, damaged or misaligned armature brushes, nozzle 

contamination, or other worn or damaged parts. A void stop-start welding. Remove 

extrudate rod from welder when not using welder for long period (over 
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two hours).  No welding may commence on the liner until the field trial seam 

sample, made by that equipment and seamer, passes destructive testing. 

 
J.   Test and set "hot air system" using scrap material at least each day prior to 

commencing seaming and adjust hot air velocity to preclude wind effects.   Adjust 

contact pressure rollers to prevent surface ripples in sheet.  No equipment  shall be 

used for welding the geomembrane until a field trial seam sample made by that 

equipment has passed destructive testing. 

 
K.   In performing hot wedge welding, the welding apparatus shall be automated 

vehicular mounted devices equipped with gauges giving applicable temperatures 

and pressures.  The edge of cross seams shall be ground to smooth incline (top and 

bottom) prior to welding. A smooth insulating plate or fabric shall be placed 

beneath the hot welding apparatus after usage.  Protect against moisture  buildup 

between sheets. If welding across cross seams, conduct field test seams at least 

every two hours, otherwise once prior to stmt of work and once at mid-day.   No 

equipment is allowed to commence welding on geomembrane until the field trial 

seam sample made by that equipment has passed destructive testing. 

 
L.  Field trial seams shall be conducted, per seaming apparatus and per seamer, on 

pieces of geomembrane liner to verify adequate seaming conditions at the 

following frequency: 

 
1. At beginning of each seaming period. 

 

 

2. At least once every five hours. 

 
3.  At the discretion of the District's Representative. 

 
M.   Make the trial seams at area of seaming and in contact with subgrade (same 

condition as the liner to be seamed). The seam sample shall be at least 42 inches 

long and 12 inches wide with the seam centered lengthwise.  A one-foot  length of 

each trial seam sample shall be submitted to the Distlict's Representative for 

archive.  Cut three l-inch wide specimens and test two for peel adhesion,  and one 

fgr bonded seam strength (shear}...Each double wedge fusion seam speeimen shall 

be tested for peel on both sides of the weld.  A specimen passes when: 

 
1.  The break is film teming bond (FTB). 

 
2. The break is ductile. 

 
3.  The strength of breaks for the trial seam testing shall conform to the values 

listed in Table 13640-2, included at the end of this section. 

 
N.  A trial seam sample passes when all specimens have passing results in peel and 

shear tests.  If a specimen fails (one of the specimens fails in either peel or shear 
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,  I mode), the trial seam procedure shall be repeated in its entirety. If the repeated 

trial seam fails, the seaming apparatus or operator may not weld until the 

deficiencies or conditions are conected and two consecutive passing field trial 

seams are achieved. 

 
0.  The following procedures shall by followed during cold weather conditions. 

 
1.  Geomembrane surface temperatures shall be determined by the District's 

) Representative at intervals of at lease once per 100 feet of seam length to 

determine if preheating is required. For extrusion welding, preheating is 

required if the surface temperature of the geomembrane is below 10° F. 

 
2.  For fusion welding, preheating may be waived by the District's 

Representative if the Contractor demonstrates  to the District's 

Representative's satisfaction that welds of equivalent quality may be 
) 

obtained without preheating at the expected temperature of installation. 

 
3.  If preheating is required, the District's Representative will observe all areas 

of geomembrane that have been preheated by a hot air device prior to 

seaming, to ensure that they have not been overheated. 
 

4.  Care shall be taken to confirm that the surface temperatures are not 

lowered below the minimum surface temperatures specified for welding 
) due to winds or other adverse conditions. It may be necessary to provide 

wind protection for the seam area. 
 

5. All pt:eheating devices shall receive approval by the District's 

Representative prior to use. 

 
6.  Additional destructive tests will be taken at an interval between 250 and 

500 feet of seam length, at the discretion of the District's Representative. 

 
7.  Sheet grinding may be performed before preheating, if applicable. 

 
8.  Trial seaming shal1 be conducted under the same ambient temperature and 

...-L-..----··-·····-   ----··  --     p_r:eh§:a.ting C_Qndi1illns_astbe_production_seams,_Under-coldweather  ----- 

conditions, new trial seams shall be conducted if the ambient temperature 

drops by more than l0°F from the initial trial seam test conditions. Such 

new trial seams shall be conducted upon completion of seams in progress 

during the temperature drop. 

 
P.  The following procedures shall be followed durin'g warm weather conditions. 

 
1. At ambient temperatures above 110° no seaming of the geomembrane 

shall be permitted unless the Contractor can demonstrate to the satisfaction 

of the District's Representative that the geomembrane seam quality is not 
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compromised.  Trial seaming shall be conducted under the same ambient 

temperature conditions as the production seams. At the option of the 

District's  Representative, additional destructive testing may be required for 

any suspected areas. 

 
3.07  FIELD QUALITY CONTROL 

 
A. The Contractor  shall designate a full-time quality control (QC) technician who 

shall be responsible for supervising and/or conducting the field quality control 

program. The QC technician may not be replaced without written authmization  by 

the District's Representative. 

 
B. NON-DESTRUCTIVE SEAM TESTING: 

 
l.  The Contractor shall non-destructively  test field welds for continuity over 

their full length using vacuum  test units. The non-destructive testing shall 

be performed  concun·ently with seaming work progress, not at the 

completion of all seaming.  Any defects located in the seam shall be 

repaired  in accordance with Paragraph 3.08. The following non 

destructive testing procedures shall be used to test the field seams for 

continuity. 

 
a. Air-lancing for wedged  welded seams. 

 
b. Vacuum box testing for extrusion welds. 

 
b. Air pressure testing for double fusion seams. 

 
2.  Air-lance Test Method 

 
a. The Air-lance testing equipment shall comprise the following: 

 
1. A 3/16-inch (typical) nozzle. 

 
11. Minimum-50-psi(345 kpa) (gage) air supply. 

b. The procedure for air-lance testing is as follows: 

1.  Direct air nozzle, held not more than 2 inches from the 

seam edges, on the upper seam edge and surface to detect 

loose edges, riffles indicating unbound areas within the 

seam, or other undesirable seam conditions. 

 
c. At least 10% of seams  tested using the air-lance method shall be 

tested using the vacuum  box method per paragraph 3.07.B.3.  If the 

vacuum  box method detects defects not found using the air-lance, 
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) 

the District's Representative shall increase the percentage of seams 

also tested using the vacuum box method. The District's 

Representative may waive the vacuum box testing requirement if 

the seams are a minimum 2-inch wide, solid, fused seam. 

 
3.  Vacuum Box Testing 

 
a.  The vacuum box testing equipment shall comprise the following. 

 
l. Rigid housing; transparent viewing window; a soft rubber 

gasket attached to bottom of housing; pmthole or valve 

assembly; and a vacuum gauge. 
 

ii. A vacuum pump capable of applying 5 psi gage pressure of 

vacuum to the box. 

 
m.  A bucket of soapy solution and applicator. 

b. The procedure for vacuum testing is as follows: 

1.  Clean window, gasket Slllfaces, and check for leaks. 

 
11.  Energize vacuum pump and reduce tank pressure to . 

approximately 5 psi. 

.. 

/ IlL Wet a strip of geomembrane approximately 12 inches by 30 

inches (length of box) with soapy solution . 
 

iv.  Place box over wetted area and compress. 
 

) 

v. Close bleed valve and open vacuum valve. 

 
vi.  Ensure that a leak tight seal is created. 

 
vii. Examine length of weld through viewing window for 

- ---presenke._of_Soap  buhblesJor a period-o notlessthan-5-- · 

seconds, 
 

vm.  If no bubbles appear after 10 seconds, close vacuum valve 

and open bleed valve, move box over next adjoining area 
l with minimum three inches overlap and repeat process. 

 
ix.  Areas where soap bubbles appear will be marked by the 

District's Representative with a defect code. The Contractor 

shall then repair the area in accordance with Paragraph 3.08 

and retest the repaired area. 
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4.  Air Pressure Testing (Double Fusion Seams Only) 
 

 
a. The air pressure testing equipment shall comprise the following. 

 

 
L  An air pump, equipped with pressure gauge  with an 

accuracy of 1 psi, capable of generating and sustaining a 

pressure between 25 to 30 psi and mounted on a cushion  to 

protect geomembrane. 

 
iL Rubber hose with fittings and connections. 

 

 
iii, Sharp hollow needle or other pressure feed device approved 

by the District's Representative. 

 
b. To perfonn the test: 

 

 

i.  Seal both ends of the seam to be tested. 
 

 
IL Insert a needle or other approved pressure feed device into 

tunnel created by double hot wedge seaming and insert a 

protective cushion between air pump and geomembrane. 

 
IlL Energize air pump to 25 to 30 psi, close valve, and sustain 

pressure for a minimum of five minutes. 

 
i v. If loss of pressure exceeds 2 psi or does not stabi Iize, locate 

faulty area and repair in accordance with Paragraph  3.08. 

 
v. Release pressure at opposite end of seam from gauge to 

verify that the seam is not blocked. 

 
vL  Remove approved pressure feed device and seal penetration 

holes by extrusion welding. 

 
C DESTRUCTIVE SEAM TESTING: 

 
L For destructive seam testing, the District's Representative shall be provided 

with a minimum of one sample per 500 feet of seam length by each 

welding apparatus. The location will be selected by the District's 

Representative and the Contractor will not be informed of the sample 

location in advance. The Contractor shall visually observe, mark and 

repair suspect welds before release of a section to the District's 

Representative for destructive sample marking.  Cut destructive samples  as 

seaming and nondestructive testing progresses, prior to completion  of liner 

installation.  The Distiict's Representative will mark destructive samples 
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with consecutive numbering, location, apparatus I.D., technician I.D., 

Disttict's Representative LD., and apparatus settings and date.  Record, in 

written form, weld and test date, time, location, seam number, ambient 

temperatures, machine settings, technician I.D., apparatus I.D., and pass or 

fail description. The Contractor shall immediately repair holes in 

geomembrane resulting from obtaining destructive samples and vacuum test 

patches. The size of destructive samples shall be 12 inches wide by 48 

inches long with seam centered lengthwise. 

 
2. Two l-inch wide specimens shall be taken from each side of the sample 

and tested by the Contractor for peel and shear in the field prior to CQA 

destructive testing. If any of these specimens fail, the Contractor shall 

track the failure immediately. The remaining sample shall be cut into 

three 14-inch long pieces and distributed as follows: 

a.  To the District's Representative for destructive testing. 

b. To the District's Representative for archive. 
 

'')  
c.  To the Contractor for its use. 

 
3.  Ten  l-inch wide specimens shall be taken from one piece.. Five specim  ns 

shall be tested for peel and five for shear strengths in accordance with the 

CQA Plan, with test results meeting the requirements of Table 13640-2, 

included at the end of this section .. In the event of failure, the procedures 

./  for failed seam tracking are: 
 

a.   Retrace welding path a minimum of 10 feet in both directions from 

the failed test location and remove (at these locations) a one inch 

wide specimen for testing. Repeat tracking procedures until the 

Contractor is confident of seam quality. 

) 

b.  Obtain destructive samples from each side of the welding path and 

give samples to the District's Representative for destructive  testing. 
/ 

 

 
 

d.  Reconstruct seam between passing test locations to satisfaction of 

the District's Representative. 

 
e.  Reconstruction may be one of the following: 

 
1.  Cut out old seam, reposition panel andre-seam. 

 

 

11.  Add cap strip. 
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f.  Cut additional destructive samples from reconstruction at 

discretion of District's Representative. 

 
g.  If additional destructive sample results are not acceptable,  repeat 

process until reconstructed  seam is judged satisfactory by the 

District's Representative. 

 
D.  For final seaming inspection, check the seams and surface of geomembrane  for 

defects, holes, blisters, undispersed raw materials, or signs of contamination  by 

foreign matter. Brush, blow, or wash geomembrane surface if dirt inhibits 

inspection.  The District's Representative shall decide if cleaning of geomembrane 

smface and welds is needed to facilitate inspection.  Distinctively mark repair areas 

and indicate required type of repair. 

 
E.  Accumulated weld test failures for both peel and shear that exceed one per every 

50 tests or increment thereof for welds performed under normal environmental 

and operating conditions, shall be performed at the Contractor's expense. 

 
3.08 REPAIR PROCEDURES 

 
A.  The geomembrane will be inspected before and after seaming for evidence of 

defects, holes, blisters, undispersed raw materials, and any sign of contamination 

by foreign matter. The surface of the geomembrane·shall be clean at the time of 

inspection.  The geomembrane surface shall be swept or washed by the Contractor 

if sUJface contamination inhibits inspection. The Contractor shall ensure that an 

inspection of the geomembrane precedes any seaming of that section. 

 
B.  Remove damaged geomembrane and replace with acceptable geomembrane 

materials if damage cannot be satisfactorily repaired. 

 
C.  Repair, removal and replacement shall be at the Contractor's expense if the 

damage results from the Contractor's activities. 

 
D.  Repair any portion of the geomembrane exhibiting a flaw, or failing a destructive 

. or non-destructive test. The Centraeter-shall be responsible forrepairofdamaged · 

or defective areas. Agreement upon the appropriate repair method shall be 

decided between the District's Representative and the Contractor.  Procedures 

available include: 

 
l. Patching: Used to repair holes (over 1/4-inch diameter), tears (over 114 

inch long), undispersed raw materials, and contamination by foreign 

matter. 

 
2. Grinding and welding: Used to repair pinholes, blemishes and over 

grinding. 
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) 

3.  Capping: Used to repair large lengths of failed seams. 

 
4. Removing the seam and replacing  with a strip of new material. 

 
In addition, the following procedures shall be observed. 

 
l. Geomembrane surfaces to be repaired shall be abraded (extrusion welds 

only) no more  than 112 hour prior to the repair. 

 
2. All geomembrane surfaces shall be clean and dry at the time of repair. 

 
3.  The repair procedures, materials, and techniques shall be approved in 

advance of the specific repair by the District's Representative. 

 
4.  Extend patches or caps at least 6 inches beyond the edge of the defect, i.e., 

be a minimum of 12 inches in diameter,  and round all corners of material 

to be patched. 

 
5.   Bevel the edge of the patch and do not cut patch with repair sheet in 

contact with geomembrane. Temporary bond the patch to the 

geomembrane  with an approved method, extrusion weld the patch and 

then vacuum test the repair. 

 
F. REPAIR VERIFICATION: 

 
1. Number and Jag each patch repair (performed by the CQA Engineer). 

 
2.  Non-destructively  test each repair "Using methods specified in this Section. 

 
3.   Provide daily documentation of non-destructive and destructive testing to 

the District's Representative. The documentation shall identify seams that 

initially failed the test and include the evidence that  these seams  were 

repaired and retested successfully. 

 
3.09  GEOMEMBRANE ACCEPTANCE 

 
acceptance of the geomembrane by the District shall be conditional on fulfillment 

' of all of the requirements of the project specifications and Section 5 of the project CQA 

Plan. 

 
A The Contractor shall retain ownership and responsibility for the geomembrane 

until acceptance by the District's  Representative.  · 

 
B.  Acceptance Criteria: The following shall be completed: 
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1. Verification of adequacy of field seams, repairs and testing by the 

District's Representative. 
 

 

2.  All submittals. 
 

 
3.  "As-built" drawings, approved and final drawings submitted. 

 
4.  Construction area cleaned. 

 

 

5.  Final field inspection 
 

 

6.  Wan·anty signed over to the District. 
 

C.  Field Inspections: Inspect the completed work with the District's Representative; 

defects, wrinkles, suspicious looking welds shall be noted and marked; document, 

  conect  and mTange further field inspections until no coJTective action is necessary. 

 

D. 
 

· 
 

In accordance with Section 01664, the Contractor  shall  conduct  two  (2)  2-hour 

training seminars at the District's office to review operations and maintenance 

procedures. At minimum, the training shall address the following issues: 

 
 

..-· 
I. Recommended periodic observations/inspections  (frequency and scope). 

 

../f 2. 
"' 

 
 

3. 
 

 
4. 

 

Review observations/signs that would potentially  of excessive  wear,  and 

damage. 

Access restrictions and procedures for both vehicles and foot-traffic. 

Restrictions and procedures for removing any accumulated sediment. 

 
3.10  EMBEDMENT ANCHORS 

 
A.  RPP geomembrane-anchor connection shall comply with ASTM 6497 and the 

requirements of this section. 

 
B.   Anchor strips shall form a continuous embedment anchor.  End to end joints shall 

be welded to provide a water-tight connection. 

 
C.  Contractor shall vibrate the concrete to ensure the concrete is free of air voids 

prior to placing the strip.  The surface of the concrete shall be smooth and free 

from all iiTegularities and sharp protrusions prior to connecting  the RPP liner to 

the embedment anchor. 

 
D.   Apply polyurethane sealant between all edges of the anchor strip and concrete  to 

provide a water-tight seal prior to connecting the RPP geomembrane to the anchor 

strip. 
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·· ···· ... 

i 

 
 

TABLE 13640-1 

45 MIL THICK RPP GEOMEMBRANE 

PROPERTIES AND TEST METHODS 

 
 
 
 
 

QCTEST  I 
PROPERTY  TEST METHOD VALUE TESTING FREQUENCY 

 

Thickness, nominal ASTMD5199 45 
\ Thickness, minimum 41 Once per roll 

(average) 
 

Weight per sq ft (gms)  ASTMD5261 80 Once per roll 
 

)  Tensile Properties ASTMD751 Once per 50,000 

Grub strength (lbs) 250 sq ft 

Grab Elongation(%)  22 
 
 
 

Puncture Resistance (lb)  FTMS 101 C, 85 Once per 

(min. avg.) Method 2031 50,000 sq ft 
 

Tear Strength (lb) ASTMD751, 70 Once per 

(min. avg.) Method B Tongue Tear 50,000 sq ft 
 

' .. 

 

Hydrostatic Resistance  ASTMD751 300 Once per lot 
minimum (lb) ·Method A, 

.> Procedure 1 
 

,. ·  Ply Adhesion, minimum (lb/in.) ASTMD413 20 Once per 50,000 
I 

sq ft 
 
 
 

UV Resistance (hrs) t\ STM G2fiX uan  ..        ....... P «!<· .. ..   ...CertiJy o.---       -    

Arc method 63oc 4,000 hr 

) 3,000 hr 

Stress Cracking Resistance  ASTMD1693 Pass- Certify 

(minimum hours 3,000 hr 

with no failure) 
 

 
 
 
/ 
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TABLE 13640-2 

45 MIL TfllCK RPP GEOl\1EMBRANE 

SEAM STRENGTH PROPERTIES 
 
 
 

 
Bonded Seam Strength (lb/inch) II 

 

Peel Adhesion, minimum 

(lb/inch) 

TEST METHOD VALUE TESTING 
 

ASTMD751  70 
-------+------------- 

ASTMD413  20 

---------- ------------- 
 
 

**END OF SECTION** 
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JPS ELASTOMERICS  
Stevens  Geomembranes 

Nine Sullivan Road  Holyoke, 

MA  01040-2800 USA (413) 

533-8100 

WARRANTY NO.  1362  EFFECTIVE DATE: 09/11/03 

 
LIMITED  20 YEAR POLYPROPYLENE GEOMEMBRANE WARRANTY 

 
JPS Elastomerics, as manufacturer, warrants Stevens.Geomembrane which is manufactured and sold as first quality and installed under 

Lange Containment Systems, Inc. as supervisin§" eer (1) to be free of any defects in materials at the time of sale and (2) to have a 

useful life from the date of substantial project completion for a pe od of (20) twenty years under the normal uses and service  for which it 

is designed and manufactured in any customary weaij::ler whicJl Q1ay be encountered and which is not customarily  considered to be in the 

nature of an act of God,casualty or catastrophe such§ (btJt'not limited to) earthquake, flood, piercing hail, tornado,windstorm, act of war, 

terrorism or civil unrest, etc. Date of substantial prot completion Is the sole judgement of JPS Elastomerics. Normal use and service 

excludes, among other things, the exposure of the JinEJl(ohe;tl,tul chemicals.,mechanical abuse by machinery, equipment or people or 

excessive pressures or stresses from any source. 

' I 

Should defects or premature loss of use within the sto eof &he abb\re warranty occur, JPS Elastomerlcs will supply repair or replacement 

materials on a pro rata basis at the then current price in sue   mnner as to cha_W'the_   mer only for that portion of the warranted (20) 

twenty year life which has elapsed since the date of sub  ·   ·  te JPS Elastomerics' technical staff to properly 

determine the cause of any allege(l dalsc t    ·   teps to effecttilllely correctiye measures, if such defect is within the 

warranty, any claim for alleged breach of wltminty must be made and  ted/to JPS Elastomerics within thirty (30) days after the alleged 

defect was first brought to the attention of a representative of the owner or all warranties  will be deemed  to have  been waived  by the 

purchaser. 

 
JPS Elastomerics' liability under this warranty shall in no event exceed the amount of the sale price of the material sold to the purchaser 

for the particular installation in which it failed, and under no circumstances shall JPS Elastomerics have any liability for any special, direct, 

indirect or consequential damages  arising from Joss of production or any other losses owing  to failure of the material or installation, and 

no allowance will be made for repairs, replacements or alterations made by the purchaser unless with JPS Elastomerics' consent In writing. 

JPS Elastomerics neither assumes nor authorizes any person other than an officer of the Company to assume for it any other or additional 

liability  in connection with  the Stevens  Geomembrane liner.   All damages  to parties  other  than  the purchaser-user are  specifically 

disclaimed.                                                                                                                            •  i 
 

If Stevens Geomembrane is installed by other than1: nge 'C9a<§k) 'li Sys S,clll<;- r a contractor under supervision andlor  control, 

neither this warranty nor any other warranty shall be inpffectot enfon;  b... 
 

All warranties are given for individual installations and to become effidie../Ps:iaa1itomsfits must have a certificate of installation stating: 

date installed, supervisor of installation, location and id iOJ1Qf$Y§:!Jl.S GeOtbimbrane product.  JPS Elastomerics shall have 

no obligation under this warranty until all bills for installation, supplies and services have been paid in full. 

 
THIS WARRANTY AND THE REMEDIES PROVIDED l"'ftRJ;:UNAjf{: 61,.-tJSiJ;,Ii/'iD.AR.E lf'i LIEU OF ANY OTHER REMEDY OR 

WARRANTY, WHETHER WRITTEN, ORAL, IMPLIED OR STAT GRX:,_,IT IS £XPfll=§ L Y AGf?liED THAT ANY IMPLIED WARRANTY 
OF MERCHANTABILITY OR FITNESS FOR A PARTIC-LA URPE lii.l-ffi!llt=B  LUDED AND THAT JPS ELASTOMERICS 

SHALL NOT BE LIABLE FOR ANY lt:/.QIDENTAL OB,.gQ  D.I.M'>tGE SU NG.fFOM THE USE OR MISUSE OF THE 

STEVENS GEOMEMBRANE. NO R"'EPRESEttTiTiVEt5  STO}Jffi1cs1itXtX.f.)i  RrfYIO MAKE ANY REPRESENTAT/ONS 

OR PROMISES, EXCEPT AS STATED HEREIN. 

 
This warranty is limited to installations for commercial and/or industrial uses only and does not apply to consumer  uses as defined by the 

Magnuson-Moss Warranty Act or any similar State consumer warranty statute.  The parties expressly agree that the sale hereunder is for 

commercial or industrial use only. 

 
 
 

Sacramento Regional WWTP 
Elk Grove, CA 

SRW1124 NSF Polypropylene 

45mil -339,281sf  -Tan I White 

Uner (Wastewater) 
Lange Containment Systems.Inc. 
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Thomas  J.Vinci 

President, JPS Elastomerics Corp.   

 
 
 
 

 




