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1. INTRODUCTION
1.1 Purpose
This document is to outline the Quality Control gham utilized for installation and quality control
procedures associated with HDPE Geomembrane gisballin order to assure quality, workmanship,
performance and the integrity of the executed wwkshe Landfill or pond for CLAINT.

2.1 Storage of material at site

The rolls are to be stored on a smooth surfacedfetones and debris which could damage the rditee
rolls shall be kept clean.

3 HDPE GEOMEMBRANE INSTALLATION

3.1 Sub-grade Preparation

The subgrade will be prepared as per the approrasiing and specification. Approval will be takenrh
CLAINT before the laying. Due care will be takenensure that the surface where to be laid beffope
any pooling water and lumps.

3.2 HDPE Geomembrane Placement

3.2.1 Panel Layout

Geomembrane will be installed over the subgradgeathe approved layout drawing and approved shop
drawing. In case there is any deviation duringitisallation of the Geomembrane, the same wiltlbee
after taking proper approval of CLAINT engineer dhd actual field panel placement will be incorpeda
and submitted in the as-built drawing after the plation of the job.

The as built drawing will show the panel locatiqgmanel identification, pipe penetration, repairs &
destructive test locations.

3.2.2 Panel Identification

Each panel installed will be given a distinctiverther. The panel numbering system should refleet th
actual manufacturer’s roll number, followed by @ideshowing the chronological order deployment:(ex
8522-A, 2-8522-B). Panel number will be written @hthe panel's during/at installation at site fgint
and the same will be incorporated in the as-budtvihg.



3.2.3 Panel Placement

Care shall be taken during panel placement, santhaamage is caused to the Geomembrane durimglayi
and after installation. In case any damage has lieend the same will be repaired with the due
consultation with CLAINT. If any pooling water twumps are found in sub grade, the same will repaire
immediately. Walking and traffic shall be keptaainimum on all geosynthetic materials.

During panel placement, proper anchoring will beelby keeping weight over the laid Geomembrang i.e.
sand filled bags, earth filled bag, truck tyre,.eto prevent wind uplift of the Geomembrane. Afte
installation/testing/repairing if any of the HDPPppaoval will be taken from CLAINT for laying the
successive layer. The laid Geomembrane surfabe tmvered with successive layer to prevent upfti
due to wind.

3.2.4 Weather Conditions

Whenever weather conditions are uncertain or nefjaate for field seaming, no HDPE geomembrane
deployment will be done. Extreme temperaturesy higmidity, rain etc. are all conditions not favaeato
field seaming. The site engineer will determinghwdue consultation with CLAINT before laying the
same, so as to achieve quality seams.

3.3 Field Seaming

In general, all seams will be oriented paralletite slope, not across. Tie-in seams (perpenditaléne
slope) should not be located within five feet (inBter minimum) from the toe of the slope. Thedfiel
documentation of the seaming procedures includes¢hm number, date and time of seaming name of the
welding technician, seam length. Before engaginth® welding technician testing carried out on pm
welded piece by Tensiometer after successful esivelder till be allowed for welding.

The welding technician before starting the weldivity ensure that the seam area is free of dimoésand
any other object that could affect the seam qual®yl panel intersections (“T” seam) shall be esion
welded to ensure a proper seal. The location Blegtiroperly cleaned and dried using soft broomuéB.

3.3.1 Seaming Procedures

The primary seaming method used should be the bdge/welder. This automated equipment allows for
greater welding speed as well as a much more densisvelding method. Geomembrane panels are
overlapped from (100mm) to six inches (150 mm)eagiired for allowing adequate double fusion welding
and leaving enough material to perform peel andrstests on seam samples taken in place. Thesks wel
include an air channel allowing for air-pressusitey of the seam.

In restricted areas such as corners and closegmtahere the wedge welder cannot be adequately ased
manual extrusion fillet welder is employed. Prorany fillet extrusion welding Geomembrane shall b
ground to insure proper adhesion of the extrudeig iah

3.3.2 Trial Seams

Trial seams are conducted prior to every shifte Té¢st seams shall reproduce the same conditigpes ¢ff
material, ambient temperature, etc) as those fawreh field welding is to be done for the Geomeméran



For each trial seam, the Site Engineer cuts foerinoh (25mm) wide specimens. The specimens are th
tested for peel adhesion and shear strength usfi@ddaTensiometer. All four specimens must meet o
exceed the project requirements for peel and stesting, and exhibit a Film Tear Bond (FTB) type of
break.

Trial seams are tested and approved by the CLAINTe Site Engineer shall document every trial seam
with the following information, trial seam numbequipment number, date and time, peel and shdarges
results, etc. as it appears on Fusion Trial Tedting and Extrusion Trial Testing form.

3.3.3 Documentation

For each seam, the welding technician shall martherGeomembrane his initials, equipment number and
the time he started welding with white paint.

3.4 Non-Destructive Testing

The continuity of all seams (100%) shall be inspdcwith a non-destructive testing method. These
methods include the air-pressure and the vaccumibsk (most common methods for polyethylene
Geomembrane. And seam that fails one of these tegebuilt or repaired until a satisfactory réssl
obtained. A non-destructive test results are daxbon the proper form.

3.4.1 Air Pressure Testing

Air pressure testing is employed as much as itdssiple since it is loss-observer dependent and it
represents a supplementary mechanical resistasiciotehe seam. The test consists of injectingrathe
center channel of double-track fusion seams aedgbermined pressure of approximately 30 psi (Z&) k
After a five minute monitoring time, the Site Engér will record the pressure drop and ensure tiat t
pressure drop is below 10%. The pressure wilkgended.

When pressure testing of a seam is completed,rttiefthe seam opposite to the pressure guagelshall
cut to ensure that the air pressure flows freadp@lthe entire seam. If the air pressure is r@ved from
the opposite end of the seam, the blockage of ithehannel must be located. If the blockage careot
located visually, the seam shall be cut half way stested on both sides of the cut. The sameatipe
should be repeated until the channel blockage éocat

If the seam does not hold the air pressure, véniy both ends are sealed tight and re-test.eltdam still
does not hold the pressure and the leak cannashaelly locate, the seam overlap shall be cut Ardidbne
again and tested using the vacuum box method.s&&mm shall be considered satisfactory only wherobne
the non-destructive testing methods gives a satsfaresult.

3.4.2 Vacuum Testing

Wherever the air pressure test method cannot lbifisdeak must be located, the vacuum test method
employed. The test consists of sprinkling soaptewaver the area to be tested and applying a ivegat
pressure over that same area so that if therpuseture or pinhole within the area, bubbles wilbear and
be detected by the operator.

A box fitted with a transparent upper cover andceapnens lower rim (gasket) is used to apply theatieg
pressure over the area to be tested. The negatdgsure of approximately -5 psi (-3 kPa) is olet@in
within the box by using a compressor or an indabkall-purpose, vacuum. In order to obtain a gsedl



around the neoprene gasket and to accuratelyelad¢ak, the seam overlap must be trimmed prior to
vacuum box testing. Therefore, if destructiveitgsts required shall be done prior to the remafathe
seam overlap and vacuum box testing.

3.5 Destructive Testing.

In order to evaluate field seaming, destructive @amshall be tested in the field for both paradhesion
and shear strength. After successfully welding franels, one sample will be drawn and sent taefiing

of peel adhesion and shear strength by the Quadisyirance Representative. The site destructivglsam
are usually marked at a frequency of one per 5@0 (&850 meters) of seam length. This frequency
represents an average frequency for the entireqrbj

The location of the samples shall be indicateditheethe QA Representative or Site Engineer. Vélen
possible, destructive samples shall be taken swathrépair procedures will be minimized or unneapss
(ex. in the anchor trench). Under no conditionsutd a sampling be done inside the pond bed area o
center of the panel lengths.

Care shall be taken so that all destructive samplégsfrom the HDPE 1.50mm (Carbofol 406)
geomembrane are patched or covered the same dagitbpossible damage to the sub-grade the ovdrnigh
rain or heavy wind. The Site Engineer should yedistructive testing with the foreman and advige ¢f

all testing locations so that they are patched [atethat same day.

The Site Engineer must test for one inch wide (2%rapecimens for peel and shear strength. When all
four specimens meet the project specifications, dbam is considered to pass field testing and the
remainder of the sample can be sent to the lakbgréto further testing. For laboratory testing poses,
four out of five passing specimens are usually tbacceptable.

All the destructive testing will be recorded witletfollowing information; date and time, destruetiest
number, seam number, location, peel and sheaggtremsults and type of break for each specimen.

In case the location where the destructive sangpldrawn falls inside the pond area, the same Iseto
repaired using close patches and a manual extrfifeinvelder. Prior to any fillet extrusion wefdy, the
Geomembrane shall be ground to insure proper amthes$ithe extruded material.

3.5.1 Destructive Test Failure

If a destructive test does not meet the projeatirements, additional samples shall be taken oh biokes

of the initial sample in order to determine thefedéve seam length. When passing samples aralftam

both sides) the defective seam length shall beinepaccording to the prescribed procedures. When
tracking down a defective seam, care shall be takesvaluate seams that were produced by the same
wedge welder (if more than one are used).

3.6 Repair Procedures

All materials shall be visually inspected for blehes, punctures and other defects or damages that m
have occurred during transport or panel placemefhy defect shall be marked using indelible ink
markers/paint and given a repair number. All repabcedures shall be documented and verifiededgst
using a non-destructive testing method. The repilibe carried out after due consultation with AINT.

Before laying of next successive layer approval gl taken from CLAINT.



