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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  r ubber  and pl ast i c f l exi bl e pond 
and r eser voi r  l i ner s.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on does not  cover  c l ay 
or  ot her  t ypes of  ear t h l i ner s.   Gener al  s i t e 
pr epar at i on must  be cover ed i n ot her  sect i ons,  
pr ef er abl y Sect i on 31 00 00 EARTHWORK and wher e 
r equi r ed,  Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

**************************************************************************

**************************************************************************
NOTE:   Show t he f ol l owi ng i nf or mat i on on t he pr oj ect  
drawings:

1.   Ext ent  of  l i ner .

2.   Det ai l s of  ear t h anchor age.

3.   Det ai l s of  anchor age t o st r uct ur es.
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4.   Thi ckness of  ear t h cover .
**************************************************************************

PART 1   GENERAL

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

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

ASTM INTERNATIONAL (ASTM)

ASTM D413 (1998; R 2017) Standard Test Methods for 
Rubber Property - Adhesion to Flexible 
Substrate

ASTM D698 (2012; E 2014; E 2015) Laboratory 
Compaction Characteristics of Soil Using 
Standard Effort (12,400 ft-lbf/cu. ft. 
(600 kN-m/cu. m.))

ASTM D751 (2006; R 2011) Coated Fabrics

ASTM D4437/D4437M (2016; R 2018) Standard Practice for 
Non-destructive Testing (NDT) for 
Determining the Integrity of Seams Used in 
Joining Flexible Polymeric Sheet 
Geomembranes

ASTM D6214/D6214M (2013) Determining the Integrity of Field 
Seams Used in Joining Geomembranes by 
Chemical Fusion Methods

ASTM D6392 (2012; R 2018) Standard Test Method for 
Determining the Integrity of Nonreinforced 
Geomembrane Seams Produced Using 
Thermo-Fusion Methods
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ASTM D7002 (2016) Standard Practice for Leak Location 
on Exposed Geomembranes Using the Water 
Puddle System

ASTM D7006 (2013) Standard Practice for Ultrasonic 
Testing of Geomembranes

ASTM D7007 (2016) Standard Practices for Electrical 
Methods for Locating Leaks in Geomembranes 
Covered with Water or Earth Materials

ASTM D7176 (2006; R 2011) Non-Reinforced Polyvinyl 
Chloride (PVC) Geomembranes Used in Buried 
Applications

ASTM D7272 (2006; R 2018) Standard Test Method for 
Determining the Integrity of Seams Used in 
Joining Geomembranes by Pre-manufactured 
Taped Methods

ASTM D7408 (2012) Non Reinforced PVC (Polyvinyl 
Chloride) Geomembrane Seams

ASTM D7700 (2015) Standard Guide for Selecting Test 
Methods for Geomembrane Seams

GEOSYNTHETIC INSTITUTE (GSI)

GSI GRI GM13 (2016) Test Methods, Test Properties and 
Testing Frequency for High Density 
Polyethylene (HDPE) Smooth and Textured 
Geomembranes

GSI GRI GM17 (2015) Test Methods, Test Properties and 
Testing Frequency for Linear Low Density 
Polyethylene (LLDPE) Smooth and Textured 
Geomembranes

GSI GRI GM18 (2015) Test Methods, Test Properties and 
Testing Frequencies for Flexible 
Polypropylene (fPP and fPP-R) 
Nonreinforced and Reinforced Geomembranes

GSI GRI GM19 (2002; R 2013) Seam Strength and Related 
Properties of Thermally Bonded Polyolefin 
Geomembranes

GSI GRI GM21 (2016) Test Methods, Properties and 
Frequencies for Ethylene Propylene Diene 
Terpolymer (EPDM) Nonreinforced and Scrim 
Reinforced Geomembranes

GSI GRI GM25 (2009; R 2012) Test Methods, Test 
Properties and Testing Frequency for 
Reinforced Linear Low Density Polyethylene 
(LLDPE-R) Geomembranes
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1.2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a " G"  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality 
Control approval.][for information only.  When used, a designation 
following the "G" designation identifies the office that will review the 
submittal for the Government.]  Submittals with an "S" are for inclusion 
in the Sustainability eNotebook, in conformance with Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Liner System ; G[, [_____]]

SD-03 Product Data

Liner ; G[, [_____]]
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Seaming Adhesive

Penetration Assemblies ; G[, [_____]]

Filter Fabric ; G[, [_____]]

Sealants

SD-07 Certificates

Liner ; G[, [_____]]

Filter Fabric

SD-08 Manufacturer's Instructions

Liner ; G[, [_____]]

Seaming Adhesive

Sealants

SD-11 Closeout Submittals

Manufacturer's Warranty ; G[, [_____]]

Installation Warranty ; G[, [_____]]

1.3   DELIVERY AND STORAGE

Deliver liner [and filter fabric ] to site in largest sizes possible to 
minimize field seaming.  Protect from sunlight and other ultraviolet light 
sources during storage.  Keep cements and adhesives from extreme cold or 
heat.  Keep materials clean and dry.

1.4   QUALITY ASSURANCE

1.4.1   Required Drawing

Submit drawing of liner system  indicating sheet and seam layout, anchorage 
details, and penetration details.

1.5   WARRANTY

**************************************************************************
NOTE:  Manuf act ur er s t ypi cal l y pr ovi de pr or at ed 
mat er i al  war r ant i es r angi ng f r om 1 t o 30 year s 
dependi ng on t he speci f i c  appl i cat i on.  I nst al l at i on 
war r ant i es ar e gener al l y speci f i ed as one t o f i ve 
year s i n l engt h.

**************************************************************************

1.5.1   Manufacturer's Warranty

Provide the Manufacturer's Warranty  to the Contracting Officer.  Ensure 
Warranty is valid for a minimum of [2] [5] [_____] years from the date of 
project closeout, showing the Government as warranty recipient.
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1.5.2   Installation Warranty

Provide the Installation Warranty  to the Contracting Officer, along with 
final test reports.  Ensure Warranty is valid for a minimum of [2] [5] 
[_____] years from the date of project closeout, showing the Government as 
warranty recipient.

PART 2   PRODUCTS

2.1   LINER

**************************************************************************
NOTE:   Thi s speci f i cat i on cover s r ubber  and pl ast i c 
r ei nf or ced and unr ei nf or ced geomembr anes.   Pl ast i c 
l i ner s i ncl ude pol yet hyl ene,  et hyl ene copol ymer ,  
Hi gh Densi t y Pol yet hyl ene,  Li near  Low Densi t y 
Pol yet hyl et hyl en,  Fl exi bl e Pol ypr opyl ene.  Rubber  
l i ner s i ncl ude Et hyl ene Pr opyl ene Di ene Ter pol ymer .   
Al l ow use of  as many of  t he above t ypes of  mat er i al s 
as desi gn consi der at i ons al l ow.   Such consi der at i ons 
i ncl ude cost ,  f oundat i on condi t i ons,  chemi cal  
compat i bi l i t y  bet ween l i ner  and st or ed pr oduct .   
Fabr i c r ei nf or ced l i ner s ar e avai l abl e and ar e 
usef ul  wher e ext r a st r engt h i s needed.   Do not  use 
t he ext r a st r engt h of  f abr i c r ei nf or cement  as a 
r epl acement  f or  an appr opr i at e t hi ckness of  subgr ade 
or  base.

**************************************************************************

2.1.1   High Density Polyethylene (HDPE)

[Smooth] [Textured] HDPE manufactured in accordance with and conforming to 
GSI GRI GM13 , [_____]  mm mils  thick.

2.1.2   Linear Low Density Polyethylene (LLDPE)

[Smooth] [Textured] LLDPE manufactured in accordance with and conforming 
to GSI GRI GM17 , [_____]  mm mils  thick.

2.1.3   Flexible Polypropylene (fPP and fPP-R)

[Unreinforced] [Reinforced] fPP manufactured in accordance with and 
conforming to GSI GRI GM18 , [_____]  mm mils  thick.

2.1.4   Ethylene Propylene Diene Terpolymer(EPDM)

[Unreinforced] [Reinforced] EPDM manufactured in accordance with and 
conforming to GSI GRI GM21 ,[  1.12 mm  45 mils ][  1.5 mm  60 mils ] thick.

2.1.5   Reinforced Linear Low Density Polyethylene (LLDPE-R)

Reinforced LLDPE-R manufactured in accordance with and conforming to 
GSI GRI GM25 , [_____]  mm mils  thick.

2.1.6   Polyvinyl Chloride (PVC)

PVC manufactured in accordance with and conforming to ASTM D7176, [_____]  
mm mils  thick.

SECTION 33 47 13  Page 8



2.2   ACCESSORIES

2.2.1   ADHESIVE

Provide seaming adhesive  compatible with type of liner used as recommended 
by manufacturer.

2.2.2   SEALANT

Provide sealants  compatible with the type of liner used as recommended by 
manufacture.  The use of silicone sealant is not allowed with PVC liner 
materials.

2.2.3   PENETRATIONS

Provide manufacturer's standard factory fabricated penetration assemblies .  
Make penetration assemblies of the same base material as liner and at least
 1.12 mm  45 mils  thick.

2.3   FILTER FABRIC

**************************************************************************
NOTE:   Fi l t er  f abr i c i s a usef ul  mat er i al  t o 
pr ovi de:   1)  a bet t er  subgr ade;  2)  a pat h f or  wat er  
or  gas mi gr at i on;  3)  and a conveni ent  mat er i al  f or  
dr ai nage when a doubl e l i ner  syst em i s used.  Speci f y 
c l ot h t hat  r et ai ns t he soi l  bei ng pr ot ect ed,  yet  has 
openi ngs l ar ge enough t o per mi t  dr ai nage and pr event  
c l oggi ng.   Sel ect  t he " equi val ent  openi ng si zes"  
( EOS)  and " per cent  open ar ea"  based on t he f ol l owi ng 
criteria:

1.   Fi l t er  c l ot h adj acent  t o gr anul ar  mat er i al s 
cont ai ni ng 50 per cent  or  l ess by wei ght  f i nes 
( mat er i al s passi ng 75 mi cr omet er s ( No.  200)  s i eve) :

a.   The 85 per cent  s i ze of  t he soi l ,  di v i ded by t he 
near est  openi ng si ze of  EOS si eve ( near est  U. S.  
St andar d Si eve)  i s equal  t o or  gr eat er  t han one.

b.   Open ar ea not  t o exceed 36 per cent .

2.   Fi l t er  c l ot hs adj acent  t o al l  ot her  t ype soi l s:

a.   EOS no l ar ger  t han t he openi ngs i n t he U. S.  
St andar d Si eve 212 mi cr omet er s No.  70.

b.   Open ar ea not  t o exceed 10 per cent .

To r educe t he chance of  c l oggi ng,  speci f y c l ot h wi t h 
an open ar ea equal  t o or  gr eat er  t han 4 per cent  or  
an EOS wi t h openi ngs equal  t o or  gr eat er  t han t he 
openi ngs of  a U. S.  St andar d Si eve Si zed 150 
micrometers  No.  100.

**************************************************************************

Provide a permeable, synthetic barrier sheet resistant to mildew, 
chemicals in soil, stable under freeze-thaw cycles, which will not shrink 
or expand under wet conditions, and will not unravel or become clogged 
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during use.  Filter cloth must have a minimum tensile strength of  534 N  
120 pounds .  Allowable open area must not exceed [36] [_____] percent and 
must not be less than [4] [_____] percent.  Percent open area is defined 
as the summation of open areas divided by total area of filter cloth.  
Equivalent Opening Size (EOS) must not be finer than the U.S. Standard 
sieve  [212] micrometers [_____]  No. [70] [_____] .

PART 3   EXECUTION

3.1   SURFACE PREPARATION

3.1.1   Soil or Granular Subgrade

**************************************************************************
NOTE:   Ear t h subgr ades shoul d be sl oped f r om 0. 5 t o 
1. 0 per cent .   Sl oped subgr ade pr ovi des a pat h f or  
wat er  or  gas escape par t i cul ar l y i f  f i l t er  f abr i c or  
a doubl e l i ner  wi t h dr ai nage syst em i s used.

**************************************************************************

Prepare subgrade in accordance with Section 31 00 00  EARTHWORK.  Remove 
vegetation, boulders and rocks larger than  20 mm  3/4 inch  in size and 
other sharp objects.  Fill in holes, including stake holes.  Inspect 
subgrade surface and correct defects prior to continuing construction.

3.1.2   Concrete

Provide concrete surfaces and pipe anchorages in accordance with Section 
03 30 00  CAST-IN-PLACE CONCRETE.  Provide smooth surfaces with no sharp 
projections or abrupt surface changes.  Compact earth within  300 mm  12 
inches  of any concrete surfaces to 100 percent maximum density, in 
accordance with ASTM D698.

3.2   CLEANING OF LINER SHEET

**************************************************************************
NOTE:   Some l i ner  mat er i al s ar e manuf act ur ed wi t h a 
sur f ace bl oom or  sur f ace cur e t hat  must  be r emoved 
pr i or  t o maki ng seams.   Consul t  wi t h l i ner  
manufacturers.

**************************************************************************

Clean liner sheets of dust, dirt, and other foreign matter.  Carefully 
clean area (both mating surfaces) of seams.  [Remove surface [bloom] or 
[cure] with solvent recommended by manufacturer.]

3.3   FILTER FABRIC INSTALLATION

**************************************************************************
NOTE:   Use br acket ed sent ence when f i l l  i s  pl aced 
bet ween f i l t er  f abr i c and pl ast i c or  r ubber  l i ner .

**************************************************************************

Place synthetic fiber filter fabric on prepared subgrade.  Repair damaged 
fabric by placing an additional layer of fabric to cover the damaged area 
a minimum of  900 mm  3 feet  overlap in all directions.  Overlap fabric at 
joints a minimum of  900 mm  3 feet .  [Obtain approval of filter fabric 
installation before placing fill.  Place fill on fabric in the direction 
of overlaps and compact as specified in Section [ 31 00 00  EARTHWORK][
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31 23 00.00 20  EXCAVATION AND FILL]].  Follow manufacturer's recommended 
installation procedures.

3.4   LINER INSTALLATION

3.4.1   Placement

**************************************************************************
NOTE:   Addi t i onal  wor di ng may be needed when sur f ace 
bel ow l i ner  coul d cause damage or  ar eas wher e wi nd 
condi t i ons or  pond geomet r y wi l l  cause obvi ous 
pr obl ems dur i ng pl acement .   Ti me i n br acket ed cl ause 
can be var i ed dependi ng upon cl i mat i c condi t i ons.

**************************************************************************

Position liner on previously prepared surface [or filter fabric] as 
indicated.  Unroll or unfold carefully.  Avoid stretching.  Allow liner to 
lie in a relaxed state [for a minimum of 1/2 hour] prior to seaming.

3.4.2   Seams and Laps

**************************************************************************
NOTE:   Dur i ng desi gn,  consi der  conf i gur at i ons t hat  
r equi r e as f ew seams as possi bl e,  wi t h no seams 
l ocat ed i n ar eas of  maxi mum st r ess.   Cer t ai n t ypes 
of  l i ner s,  par t i cul ar l y cur ed r ubber  sheet i ng,  may 
r equi r e seal i ng edges of  suppor t ed l i ner s wi t h 
seami ng adhesi ve and l i ner .   Seal i ng edges of  
suppor t ed l i ner s wi t h seami ng adhesi ve i s r equi r ed 
wher e scr i m i s exposed.   I ncl ude addi t i onal  saf et y 
r equi r ement s appr opr i at e f or  i ndi v i dual  t ypes of  
seami ng adhesi ve speci f i ed.

**************************************************************************

Provide personnel handling or applying seaming adhesive with protective 
clothing and other appropriate safety equipment.  Apply seaming adhesive 
and make field seam.  Make lap or seam [_____] [  150 mm  6 inches ] wide.  
Seal lap or seam using rollers or hand pressure removing any wrinkles at 
that time.  A plank or board may be used for back-up during sealing but 
remove prior to completion of installation.  [For supported liners apply 
splicing cement to cut edges of liner and seal with a strip of unsupported 
liner of same material as liner.]  [For supported liners apply splicing 
cement to cut edges (exposed scrim) of liner.]

3.4.3   Repairs

Make repairs to liner with same material as liner.  Extend patch  150 mm  6 
inches  in all directions from puncture.  Use same method as for seams.

3.5   ANCHORAGE

3.5.1   Earth Anchorage

**************************************************************************
NOTE:   Ear t h anchor age at  per i met er  of  r eser voi r  i s  
t he pr ef er r ed met hod of  pr ovi di ng anchor age.   Wher e 
concr et e i s used as t r ench backf i l l  modi f y par agr aph 
accordingly.

**************************************************************************
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Make perimeter trench [a minimum of  300 mm  12 inches  wide by  300 mm  12 
inches  deep] [as indicated].  After installation of liner in reservoir is 
complete, place liner in perimeter trench and backfill trench.

3.5.2   Anchorage to Structures

**************************************************************************
NOTE:   Pl acement  of  st r uct ur es wi t hi n l i ner  ar ea and 
penet r at i on of  l i ner  by pi pi ng i s not  r ecommended.  
Wher e such i t ems ar e r equi r ed,  c l ose at t ent i on t o 
det ai l s of  desi gn and const r uct i on ar e r equi r ed.

**************************************************************************

Remove curing compounds and coatings from structures in joint areas.  Use 
bonding adhesive recommended by manufacturer to make joints.  Make joint 
to structures [at least  300 mm  12 inches  wide.] [the width indicated.  Use 
batten strips of stainless steel bars to reinforce joint.]

3.6   BACKFILL OVER LINER

**************************************************************************
NOTE:   Wher e ear t h cover i ng i s used,  s i de s l opes of  
3: 1 or  l ess ar e gener al l y r equi r ed.

**************************************************************************

Cover installed liner with earth to depth [indicated.] [of  450 mm  18 inches .]  
[Cover liner within time limits specified by liner manufacturer.]  Place 
earth on liner using rubber tired or tracked vehicles.  Drive only on 
earth cover.  Correct any damage to liner caused by covering operations.

3.7   FIELD QUALITY CONTROL

3.7.1   Tests

Use ASTM D7700 to determine appropriate test methods necessary to evaluate 
geomembrane seams for materials listed in this specification.  [Take one 
destructive field seam sample per [ 500 meters  1640 feet ] [_____]  meters  
feet  of seam.]  [Perform an electrical leak detection survey.]

3.7.1.1    Nondestructive testing (NDT)

3.7.1.1.1    Nonreinforced testing

Perform NDT in accordance with ASTM D4437/D4437M .  For HDPE, LLDPE, fPP 
and PVC use ASTM D7006 for ultrasonic testing of materials and seams.  For 
PVC, ASTM D7006 is only applicable to factory seam testing.

3.7.1.1.2   Reinforced testing

Perform NDT in accordance with ASTM D4437/D4437M .

3.7.1.2    Destructive testing

Perform destructive testing in accordance with GSI GRI GM19 .

3.7.1.2.1   Nonreinforced testing

For HDPE, LLDPE, and fPP perform destructive testing in accordance with 
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ASTM D6392.

[ For EPDM perform destructive testing in accordance with ASTM D7272.

][ For PVC perform destructive testing in accordance with ASTM D7408.

] 3.7.1.2.2   Reinforced testing

For reinforced geomembranes materials listed in this specification perform 
destructive testing in accordance with ASTM D751, ASTM D6214/D6214M , and 
ASTM D6392.

[ 3.7.1.3   Adhesion to Flexible Substrate

For EPDM perform adhesion test in accordance with ASTM D413.

] 3.7.1.4   Electrical Leak Location

For HDPE, LLDPE, fPP and PVC provide electrical leak location in 
accordance with ASTM D7002 and ASTM D7007.

3.7.1.5   Leakage Testing

**************************************************************************
NOTE:   Use t hi s par agr aph when r equi r ed t o det er mi ne 
whet her  l i ner  has an accept abl e amount  of  l eakage.   
A l i ner  wi t h no l eakage i s i n a pr act i cal  sense,  not  
possi bl e.   Al so,  t he cost  of  per f or mi ng l eakage 
t est i ng may be hi gh dependi ng on t he si ze of  t he 
pond or  r eser voi r .

**************************************************************************

Test pond or reservoir for leakage.  Determine leakage rate.  Leakage rate 
(Q) must not exceed the lesser of  4 liters  1 gallon  per minute or the 
amount given by the following formula.  Q (Leakage rate in gallons per 
minute) equals A (Area of liner in thousands of square feet) multiplied by 
the square root of H (Depth of liquid in feet), the product then divided 
by 80.

3.7.2   Inspection

Inspect completed liner for pinholes, punctures, and tears.  Inspect seams 
and joints for unbonded areas.  Repair defects as specified herein.

        -- End of Section --
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