GEOMEMBRANES
PRODUCT DATA

FOR MORE INFORMATION

The specification charts have been provided for
comparative purposes only. Designers should
contact manufacturers for additional details
and to discuss site-specific considerations.

Information on the use and specification of
geomembranes is also available from the
Geosynthetic Materials Association (GMA).

GMA

1801 County Rd B West
Roseville, MN 55113-4061 USA
+1651 2256907

fax +1 6516319334
amaho@ifai.com
Www.gmanow.com

PUBLISHER’S NOTE

Allinformation included in this Specifier’s Guide
was compiled from information submitted

by firms in the geosynthetics industry.
Specifications were submitted voluntarily

and their accuracy is the responsibility of the
manufacturer. The appearance of a listing

in this directory is not an endorsement of

the company or product by Geosynthetics
magazine or the Industrial Fabrics Association
International (IFAI). The Specifier’s Guide is
intended as a guide, and Geosynthetics and IFAI
encourage readers to contact the companies
listed for further information.

© 2012 Industrial Fabrics Association International.

All rights reserved.

These products are engineered to help provide cost-effective
solutions and to meet specific design requirements in fluid
barrier, containment, and other geotechnical applications.

G eomembranes have been used since the 1950s and their use has steadily
increased as a result of water resource concerns. It is now common to
find local and state regulations calling for infrastructure designs that use
geomembranes for containment, lining, and capping. Whether for potable
water or animal waste, these materials have become central to project ac-
ceptance and success.

Geomembranes are available in a variety of physical, mechanical, and
chemical resistance properties designed to meet the requirements of a wide
range of applications. For example, the products can be compounded for
exposure to ultraviolet light, ozone, and microorganisms in soil. Different
combinations of these properties exist in various geosynthetic lining materi-
als to cover a wide spectrum of geotechnical applications and designs.

Several methods are used to join the geosynthetic lining materials in the
factory and in the field. Each material has highly developed quality-control
techniques that govern its manufacture and installation.

The numbers

Companies that submitted product data chart lines were asked to provide
data determined through industry-accepted testing methods. Companies
signed a certificate of compliance verifying the accuracy of this data.
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B GEOMEMBRANES » Polyethylene » Non-HDPE

Tensile Properties
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AgruAmerica Inc. | www.agruamerica.com

Agrubintiner | LIDPEStucured | 7.0/91.434(23/300) NA 1560 | 0omax | NA | 2(26 | NAGD | 03100 | 05840 6068 23 Noeldl | CLSLLLIGIALDL
MuGipliner  LIDPEStuctred | 7.0/91.434(23/300) NA 1560 | 0omax | NA 2026 | NAGD | 03100 | 05840 6068 23 | MNoeldl | QSLLLIGIALDL
Agru Microspike Liner LLDPE-T 7.0/283.47 (3/110") NA 1.0(40) 0.939 max. NA 200112 NA/400 0.22(50) 0.11(25) -60(-83) 2-3 Note [4] (L, LG TL, LPL, DL
Mubicospkeliner |~ LLOPET | 7021641 (23/505) NA 1560 | 0s9max | N B(6) | NAAD 03100 | 05666 | 60®) | 23 Nl | CLICTLEALDL
Mubicospkeliner | LOPET | 7071735231385 NA 2060 | 0%ma WA WM WD | 04000 | 0260 | 606 23 Neel | QICTLELDL
g smooth Liner WPES | 700545103/85) | 10(40) WO osHmx N 8060 NABID 0760 | 0NE) 6 23 Nl | QLOTLIPLDL
Agru Smooth Liner WPES | 701645903540 | 15060 N o%omax | N Q040 | WABD | 0000 | 016G | 06 | 23 Noeld | QICTLIALDL
Agru Smooth Liner LLDPE-S 7.0/126.49 (23/415) 2.0(80) NA 0.939 max. NA 56(320) NA/800 0.53(120) 0.21(48) -60(-83) 2-3 Note [4] (L, LG, TL, LPL, DL
Agru Super Gripnet Liner LLDPE Structured 7.0/91.435(23/300) NA 1.5(60) 0.939 max. NA 22(126) NA/300 0.31(70) 0.18 (40) -60 (-83) 2-3 Note [4] (L, SIL, LL, LG, LPL, DL
homliet - WOPEOR | 709185 3500) NA 1560 0%ma  NA 226 | WA 03100) | 01840 608 | 23 Mol | QSLLLLGLALDL

Atarfil S.L. | www.atarfil.com
ATARFIL LLDS

LLDPE 6.00/70-210 1,00-3.00 NA NP NA 26-78 NA 0.33-0.96 0.10-0.30 -5 2-25 1-2 (L, SIL, DP, RP
Coextruded
ATARFILLTMLTMT* | LLDPE-TM-TMIT 600/70-211 100-3.01 NA NP NA 2678 NA 03309 | 010030 5 225 -2 1
ATHRFLEX hemmoplasic 1 /7010 075-200 A P W %9 02075 009026 0 225 122 SILTL
poliolefines
ATARFLEXS Coextruded Tﬂiiﬁﬁ‘é'ﬁiﬁ“ 200/25-30 0,75-200 NA P NA 2652 N 025-075 | 010030 70 225 -2 SIL,DP, TL
ATARFLEXTS Tunnel Tzz:;‘;‘;';i“ 200/25-30 150-3.00 NA P NA 19-49 N 025-075 | 010030 70 225 12 1
ATARFLEX TW Tunnel ng:‘;l‘;‘#s:g‘ 200/25-30 150-3.00 NA NP NA 19-49 NA 025075 | 009-026 = 70 NP NP il
ATARFLEXW ";‘;:I'L‘l‘;‘#sz;" 200/25-30 0,75-2.00 NA P NA 19-52 NA 025-075 | 009-026 70 P NP Tanklining
*Tensile, Puncture and Tear Properties: Values obtained from the smooth part of geomembrane
Engineered Polymer Technologies | www.epttech.com
20%to 120 mills
- " " *data listed is .
EPT Xtrm Ply Ftpu TPU Ester or Ether Width 60" to 120 . NA NA NA NA NA NA 10 -40 NA NA SIL, SIC, SR, SC, LG, TL
min. value for 20
mil Product.
[ & = Coextruded [21  ASTM D 5199: Nominal thickness of geosynthetics [5] L =Canalliner DL =Dam liner
T = Coextruded, textured ASTM D 5994: Core thickness of textured geomembrane LPL  =Leach pad liner SIC = Surface impoundment cover
EIA = Ethylene interpolmer alloy [3]  Nofailures at this temperature. LC  =Landfill cover LL  =Landfillliner
EPDM =Ethylene propylene diene monomer [4]  Carbon black dispersion for 10 different views: TL =Tunnel liner DP = Decorative pond
PP = Flexible polypropylene «minimum of 9 of 10in categories 10r2 RP - =Reserve pit SIL - = Surface impoundment liner
LLDPE = Linear low density polyethylene «all 10in categories 1.2, or 3
LLDPE-T = Linear low density polyethylene, textured NP =Not provided by manufacturer
0/¢ =0ther or combination NA = Not applicable, per manufacturer
PO =Thermoplastic polyolefin
T =Textured
S =Smooth

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »
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B GEOMEMBRANES » Polyethylene » Non-HDPE
. . . Tensile Properties
Dimensional Properties ASTM D6693
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GSE Lining Technology Inc. | www.gseworld.com
GSE Ultraflex Smooth LLDPE 6.9/265 (22.5/870) 1.0(40) NA 0939 NA 27(152) NA/800
GSE Ultraflex Smooth LLDPE 6.9/171(22.5/560) 1.5(60) NA 0.939 NA 40(228) NA/800
GSE Ultraflex Smooth LLDPE 6.9/131(22.5/430) 20(80) NA 0939 NA 53(304) NA/800
GSE Ultraflex Textured LLDPE-CX-T 6.9/213 (22.5/700) NA 1.0(40) 0939 NA 11(60) NA/250
GSE Ultraflex Textured LLDPE-CX-T 6.9/158(22.5/520) NA 15(60) 0939 NA 16/(90) NA/250
GSE Ultraflex Textured LLDPE-CX-T 6.9/122(22.5/400) NA 2.0(80) 0.939 NA 21(120) NA/250
GsE ug:;l;:hwmte LLDPE 691265 (225/870) 10(40) A 0939 M 705) | WE
GSEU'ST:ES:hWh'” LLDPE 6971 (25/560) 1560) A 0939 N 40@8) | NWBD
SEtafe e LLoP 6250 | 20080 A 0539 WA 53604 | NSO
= UT'"aﬂ“Wh"“ WOPECKT | 697213 (22.5/700) NA 10(40) 0939 N N6 | NA2SO
extured
GsE UT'”aﬂe"Wh"e WOPECKT | 69/158(225/520) NA 15(60) 0939 NA 600 | NA2SO
extured
GSEUmaflex White |\ ppe oxt 1 g9m22 257400) NA 2000 | 0B N 2020 | NAZO
Textured
GSE Ultraflex Smooth
HighPeformance LLDPE 6.9/265(22.5/870) 1.0(40) 0.939 NA 29(170) NA/900
Gl LLDPE 69171 (225/560) 1560) 0939 N 2040 NSO
High Performance
GSE Ulraflex Smooth LLDPE 69171 (225/560) 20(00) 0939 N S6620) | NASOO
High Performance
GSE Ultraflex Textured
High erormance LLDPE-CX-T 6.9/265(22.5/870) 10(40) 0.939 NA 20(115) NA/500
Gt UtraflexTexured ) o o1 697171 (225560) 15(60) 0939 N 206) | NSO
High Performance
GSEUmaflexTextured ) poe oy 1 69171 22.5/560) 20(60) 0939 N 9@4 NS
High Performance
Huikwang Corp. | www.huitex.com
) 7/84-420 (23/276- 0.50-2.50 13-66
Huitex VF,VP LLDPECX 379 20100 NA <0.939 NA ey | W80
) 8/98-152(26.2/250- 1.00-2.50 11-26
Huitex VX LLDPE CX-T 50) NA w010 <0939 NA sy | W0
[ & = Coextruded [21  ASTM D 5199: Nominal thickness of geosynthetics
T = Coextruded, textured ASTM D 5994: Core thickness of textured geomembrane
EIA = Ethylene interpolmer alloy [3] Nofailures at this temperature.
EPDM =Ethylene propylene diene monomer [4]  Carbon black dispersion for 10 different views:
PP = Flexible polypropylene - minimum of 9 of 101n categories 10r2
LLDPE = Linear low density polyethylene «all 10in categories 1.2, or 3
LLDPE-T = Linear low density polyethylene, textured
0/C = Other or combination
PO =Thermoplastic polyolefin
T =Textured
S =Smooth

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »

Puncture Resistance
ASTM D4833 kN (Ib)

0.250 (56)

0.370/(84)

0.500(112)

0.200 (44)

0.300(66)

0.400(88)

0.250 (56)

0370 (84)

0.500(112)

0.200 (44)

0300 (66)

0.400(88)

0311(70)

0.444(100)

0.578(130)

0.289(65)

0422(95)

0556 (125)

012062
(27-140)

0.20-0.50
(44-110)

Tear Resistance ASTM

D1004 kN (Ib)

0.100 (22)

0.150(33)

0.200(44)

0.100 (22)

0.150(33)

0.200 (44)

0.100 (22)

0.150(33)

0.200 (44)

0.100(22)

0.150(33)

0.200 (44)

0.100(22)

0.150(33)

0.200 (44)

0.111(25)

0.169(38)

0.222(50)

0.05-0.25
(11-56)

0.10-0.25
(22-55)

b
LPL
LC
L
RP

NP
NA

- =
S 0 = ]
Eo | o 2 3
= e = F<] E=2)
@ g ] 9 =3
g = & a
E¢ 8t &= rE
Sa = a2 €8 g
2= (S8 =1 25
£ = 0 - 0 un R
o 2 ca e a w ©
=< oS = S = S =
= 5 2 E £ = 5 =
22 82 &2 =
<70
(<9 2-3 1,23 all
<70
(<-94) 23 1,23 all
<170
(<54 23 123 all
<70
(<) 3 123 all
<70
(<-94) 2-3 1,23 all
<70
(<-94) 23 1,23 all
<-70
(<) 3 123 all
<70
(<94 23 1,23 all
<70
(<-94) 23 1,23 all
<70
(<) 23 123 all
<70
(<9 2-3 1,23 all
<70
(<94 23 1,23 all
<70
(<) 23 123 all
<70
(<) 3 123 all
<70
(<9 23 1,23 all
<70
(<-94) 23 1,23 all
<10
(<) 23 123 all
<70
(<) 3 123 all
-70(-94) 23 Tor2 all
-70(-94) 2-3 Tor2 all

= (anal liner DL =Dam liner

= Leach pad liner SIC =Surfaceimpoundment cover

= Landfill cover LL  =Landfill liner

=Tunnel liner DP =Decorative pond

=Reserve pit SIL = Surface impoundment liner

=Not provided by manufacturer

= Not applicable, per manufacturer
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B GEOMEMBRANES » Polyethylene » Non-HDPE

Dimensional Properties

Base Polymer [1]
Roll Width/Length

Product Name
m (ft)

In-Line Plastics LC | www.in-lineplastics.com
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Tensile Properties
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Herculne D12 LLDPE:S 5% ((11";152))’ o
Herculine LD20 LLDPE-S 5.79(19)/341(1,120)
Herculine LD30 LLDPE-S 5.64(18.5) /226 (740)
Herculine LD40 LLDPE-S 549(18)/170(556)

030(12) N/A
0.50(20) N/A
0.75(30) N/A
1.00 (40) N/A

0.92

0.92

0.92

0.92

N/A 7(43) 800

N/A 13(76) 800

N/A 20(114) 800

N/A 27(152) 800

70(16)

124(28)

190 (42)

250 (56)

26(6)

47(10)

71(16)

98(22)

-70(-94) 2 Y,1,2,3 (L, LG, RP, SIC, DP
-70(-94) 2 Y123 Al
-70(-94) 2 Y,1,23 Al
-70(-94) 2 Y123 Al

Layfield Geosynthetics & Industrial Fabric Ltd. | www.layfieldgroup.com

Enviro Liner 3030 LLDPE 3.75/381(12.3/1250)
Enviro Liner 3040 LLDPE 3.75/305(12.3/1000)
Enviro Liner 4030 LLDPE 3.75/381(12.3/1250)
Enviro Liner 4040 LLDPE 3.75/305 (12.3/1000)
Enviro Liner 6020HD 0/C 3.75/609 (12.3/2000)
Enviro Liner 6030HD 0/¢ 3.75/457 (12.3/1250)
Enviro Liner 6040HD 0/C 3.75/305 (12.3/1000)
HAZGARD 535 0/C 3.75/305 (12.3/1000)

Raven Industries Inc. |

Rufco 20008 LLDPE 4600 (50,000 )
Rufco 30008 LLDPE 3500 (35,00012)
Rufco 40008 LLDPE 2300 (25,0002)

Solmax International Inc.

Solmax 840 LLDPE-S 6.8/237.7 (22.3/780)
Solmax 860 LLDPE-S 6.8/158.5(22.3/520)
Solmax 880 LLDPES 6.8/1219(22.3/400)
Solmax 840T LLDPE-T 6.8/237.7(22.3/780)
Solmax 860T LLDPE-T 6.8/164.6 (22.3/540)
Solmax 880T LLDPE-T 6.71/121.9(22.0/400)
[ « = (oextruded

T = (oextruded, textured

EIA = Ethylene interpolmer alloy

EPDM =Ethylene propylene diene monomer

PP = Flexible polypropylene

LLDPE = Linear low density polyethylene

LLDPE-T = Linear low density polyethylene, textured

0/¢ =0ther or combination

PO =Thermoplastic polyolefin

T =Textured

S =Smooth

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »

0.68(27) NA
0.91(36) NA
0.76(30) NA
1.0(40) NA
0.51(20) NA
0.76 (30) NA
1.0(40) NA
0.88(35) NA

0.50(20) NA
0.75(30) NA
1.00 (40) NA

| www.solmax.com

1.0(40) NA

1.5(60) NA

2.0(80) NA
NA 0.95(38)
NA 1425 (57)
NA 19(76)

WWW.ravengeo.com

<0939

<0939

<0.939

<0939
<0939
<0939
<0939
<0939
<0939

NA 20(114) 800%
NA 266(152) 800%
NA 20(114) 800%
NA 266(152) 800%
NA 19(107) 1500%
NA 25(141) 1200%
NA 33.5(191) 1200%
NA 22.8(130) 1000%
NA 13(76) 800

NA 20(114) 800

NA 27(152) 800

NA 28(160) 800/800
NA 40(228) 800/800
NA 56(320) 800/800
NA 17.5(100) | 400/400
NA 23(132) 4007400
NA 30(176) 400/400

[21  ASTM D 5199: Nominal thickness of geosynthetics
ASTM D 5994: Core thickness of textured geomembrane

[3]  Nofailures at this temperature.

[4]  Carbon black dispersion for 10 different views:
«minimum of 9 of 10in categories 10r2
«all 10in categories 1.2, or 3

0186 (42)
0.250(56)
0.186 (42)
0.250(56)
0196 (44)
0.36(53)
0311(70)
0218(49)

0.13(30)

0.20 (45)

0.27(60)

276(62)
408(92)
547(13)
250(56)
373(84)
495(112)

0071(16)
0.098(22)
0.071(16)
0.098(22)
0.049(11)
0078(17.5)
0.107 (24)
0.084(19)

0.05(11)

0.07(16)

0.1(22)

0.1(22)
0.15(34)
02(45)
0.11(26)
0.16(36)
0.22(50)

5 a =

IPL =

n =
RP =

NP =
NA =

Tunnel liner

-70 23 Pass (L, LPL, SIC, RP,
-70 2-3 Pass (L, LPL, SIG LC
-70 23 Pass (L, LPL, SIC, RP,
-70 2-3 Pass (L, LPL,SIC, LC
-70 2-3 Pass (L, LPL,SIC, LC
-70 2-3 Pass (L, LPL, SIC,RP,
-70 23 Pass (L, LPL, SIC, RP,
-40 2-3 Pass (L, LPL, SIC, RP,
(L, LPL, LG, TL, RP, SIC,
-70(-94) 2 Note [4] DP,SIL RSC
(L, LPL, LG, TL, RP, SIC,
-70(-94) 2 Note [4] DP, L, RSC
(L, LPL, LG, TL, RP, SIC,
-70(-94) 2 Note [4] DP,SIL RSC
-75(-103) 2-3 1-2 DL, LG TL, DP
-75(-103) 2-3 1-2 DL, LG, TL, DP
-75(-103) 2-3 1-2 DL, LG, TL, DP
-75(-103) 2-3 1-2 DL, LG TL, DP
-75(-103) 2-3 1-2 DL, LG, TL, DP
-75(-103) 2-3 1-2 DL, LG TL, DP
Canal liner DL =Dam liner
Leach pad liner SIC = Surface impoundment cover

Landfill cover LL  =Landfillliner
DP = Decorative pond
Reserve pit SIL - = Surface impoundment liner

Not provided by manufacturer
Not applicable, per manufacturer

Geosynthetics | Specifier's Guide 2012 4



B GEOMEMBRANES » Polyethylene » HDPE

Oxidative
i i i i Induction = Oven Aging at 85°C (1)1
Dimensional Tensile Properties ASTM D . gnd .
Properties 6693 [3] Time (0IT) ASTM D 5721 Resistance
(min. avg.) [7],18] GM11[9]
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Agru America Inc. | www.agruamerica.com

. HDPE 7.0/91.434 Note (L SIL, LL LG,
Agru Drain Liner Structured 23/300) 1.5(60) 094 | 23(132) | 23(132) 13 300 042 (95) 0.18 (40) 2-3 5 300 100 400 55 80 50 2L DL
- HDPE 7091434 Note Q@ SILLL, LG
Agru Grip Liner Structured 23300 1.5(60) 094  B(13) B(13) 13 300 0.42(95) 0.18 (40) 233 Bl 300 100 400 55 80 50 IPL,DL
Note (L, SIL, SIC,
Agru Smooth Liner HDPE-S 7/316.99 (23/835) 1.0 (40) 0.94 15(88) 15(88) 13 700 0.36(80) 0.13(30) 2-3 5 300 100 400 55 80 50 LL, LG LPL,TL,
DL, DP
Note (L, SIL, SIC,
Agru Smooth Liner HDPE-S 7/164.59 (23/540) 1.5(60) 094 | 23(132)  23(132) 13 700 0.53(120) 0.20 (45) 2= i) 300 100 400 55 80 50 LL, LG, LPL,TL,
DL, DP
(L, SIL, SIC,
AgruSmooth Liner | HOPESS 74702109 2000 | 0% | 376 3@ B 00 o7mee) | 026 | 23 "0 0 a0 5 % 50 WL,
(2315) Bl DL, DP
Agru Micro Spike 7.0/253.47 Note L SIG
gruftico-p HDPE-T 2710 1.0(40) 094 15(88)  15(88) 13 350 0.40(90) 013300 233 300 100 400 55 80 50 LL, LG LPL,TL,
Liner (23/710) 5] DLDP
Agru Micro Spike 7.0/216.41 Note 0L S,
gruiaroop HDPE-T 2 /e 1.5(60) 094 | B(132) B2 13 350 0531200 020045 @ 23 300 100 400 55 80 50 LL, LG LPL, L,
Liner (23/505) [5] oL DP
Agru Micro Spike 7.0/117.35 Note L5
) HDPE-T S 20(80) 094 | 31(176) = 31(176) 13 350 0.67 (150) 0.27(60) 2-3 300 100 400 55 80 50 LL, LG LPL,TL,
Liner (23385) Bl DL DP
Agru Super Gripnet HDPE 7.0/91.434 _ Note (L, SILLL, LG,
Liner Structured 23/300) 1.50(60) 094 | 200114 = 23(132) 13 200 040 (90) 0.18 (40) 2-3 5] 300 100 400 55 80 50 PL,DL
Atarfil S.L. | www.atarfil.com
> > (L SIL LL, L,
ATARFILHD HDPE 11.6/70-210 1.00-3.00 0982 17-50 26-87 >9 700 032-096  0.12-038  2-25 1,2 >400 | 100 NP 55 NP NP 1PL R
ATARFILHDS > > DP, DL, RP,
Coextruded HDPE 11.6/70-210 1.00-3.00 0982 17-50 26-87 >9 700 032-096  0.12-038 = 2-25 1,2 >400 | 100 | NP 55 NP NP asi
ATARFIL TM-TMT* HDPE 6/70-210 1.00-3.00 0 9242 17-50 26-87 >9 730 032-09  012-038  2-25 1,2 =400 100 NP 55 NP NP [andfield cover
*Tensile, Puncture and Tear Properties: Values obtained from the smooth part of geomembrane
[1] HDPE  =High density polyethylene T =Textured [5]  Carbon black dispersion for 10 different views: [9]  The condition of the test should be 20 hr. UV cycle at
X = Coextruded S =Smooth «minimum 9 of 10in Categories 1or2 75 Cfollowed by 4 hr. condensation at 60 C.
[2] Lowestindividual of 10 values «all 10in Categories 1,2, 0r 3 [10] UV resistance is based on percent retained value
[3] Machine direction (MD) and cross machine direction (XD) [6]  The yield stress used to calculate the applied load for the regardless of the original HP-0IT value.
average values should be on the basis of 5 test specimens SP-NCTL test should be the manufacturer’s mean value [11] L =Canalliner DL =Dam liner
each direction via MQC testing. SIL =Surfaceimpoundment iner LPL = Leach pad liner
+Yield elongation calculated with a gage length of 33mm [71 The manufacturer has the option to select either one of the OIT SIC = Surfaceimpoundment cover LC = Landfill cover
« Break elongation calculated with a gage length of 50mm methods listed to evaluate the antioxidant content in the geomembrane. Ll =Landfill liner TL =Tunnelliner
[4]  Other methods such as D 4218 (muffle furnace) or [8] Italsois recommended to evaluate samples at 30 and 60 DP = Decorative pond RP =Reserve pit
microwave methods are acceptable if an appropriate days to compare with the 90 day response. NP = Not provided by manufacturer
correlation to D 1603 (tube furnace) can be established. NA = Notapplicable, per manufacturer

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »
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B GEOMEMBRANES » Polyethylene » HDPE

Product Name

Base Polymer [1]

Dimensional
Properties

Roll Width/Length m (ft)

ASTM D5994 (textured) min. avg. mm (mils) [2]
Density ASTM D1505/D792 (min.) (g/cm3 min.)

Thickness ASTM D5199 (smooth)

Tensile Properties ASTM D

. — =
Strength Elongation = =
= =
= =4
—_— -
S
= i
£ | £
= =
E
a S
- 3 2
= = <
= = a =
= = =
= = o g
= s X < e
£ = = Y
E £ T 5 § 2
= = = =2 g
=~ = - © @ =
“ a S (=) U S
w b1 = [ L
(3] - = S 1 =
B = o ] - )
=1 wva — ™ U
& 2 W £ =
= < = =& = =
2 2 2 2 S 3
= e = () a -

GSE Lining Technology Inc. | www.gseworld.com

GSEWDCondudive | oy s pongsiasier) | 106 | 0940
Smooth
GEHDConducive |y oy s gonmisse) | 1560 | 0940
Smooth
GSEHD Conductive
Smooth HD-CX-S 6.9/131(22.5/430) 20(80) 0.940
GSEHD Conductive
White Smooth HD-CX-S 6.9/265(22.5/870) 1.0 (40) 0.940
GSEHD Conductive
White Smoath HD-CX-S 6.9/171(22.5/560) 1.5(60) 0.940
GSE HD Conductive
White Smooth HD-CX-S 6.9/131(22.5/430) 20(80) 0.940
GSEHD Smooth HD-S 6.9/265(22.5/870) 1.0 (40) 0.940
GSEHD Smooth HD-S 6.9/265(22.5/870) 1.5(60) 0940
GSE HD Smooth HD-S 6.9/265(22.5/870) 20(80) 0.940
GSE HD Textured HD-C-T 6.9/213(22.5/700) 1.0 (40) 0.940
GSE HD Textured HD-C-T 6.9/213 (22.5/700) 1.5(60) 0.940
GSE HD Textured HD-C-T 6.9/213 (22.5/700) 2.0(80) 0.940
GSE HD White
Smooth HD-CX-S 6.9/265 (22.5/870) 1.0 (40) 0.940
GSE HD White
smooth HD-(X-S 6.9/171(22.5/560) 1.5(60) 0940
GEHOWhTE \povs gomi2siB0) | 2080 | 0940
Smooth
GSE HD White
Textured HD-CX-T 6.9/213 (22.5/700) 1.0 (40) 0.940
GSE HD White
Textured HD-CX-T 6.9/159(22.5/520) 1.5(60) 0.940
GSE HD White
Textured HD-CX-T 6.9/122 (22.5/400) 2.0(80) 0.940
[1] HDPE  =High density polyethylene T =Textured
[ = Coextruded S =Smooth
[2] Lowestindividual of 10 values
[3] Machine direction (MD) and cross machine direction (XD)
average values should be on the basis of 5 test specimens
each direction
«Yield elongation calculated with a gage length of 33mm
« Break elongation calculated with a gage length of 50mm
[4]  Other methods such as D 4218 (muffle furnace) or

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »

microwave methods are acceptable if an appropriate
correlation to D 1603 (tube furnace) can be established.

15(84)

22(126)

29(168)

15(84)

22(126)

29(168)

15(84)
22(126)
29(168)
15 (84)
22(126)
29(168)

15(84)

22(126)

29(168)

15(84)

22(126)

29(168)

51

6]

i
8]

27(152) 12 700 | 0320(72) | 0.125(28)
40Q2) 12 700 0.480(108) | 0.187(42)
53(304) 12 700  0.640(144)  0.249(56)
7(15) 12 700 0320(72) | 0.125(28)
40(28) | 12 700 | 0.480(108) | 0.187(42)
53304) M2 700 | 0.640(144) | 0.249 (56)
27(152) 12 700 | 0320(72) | 0.125(28)
40(228) 12 700 | 0480(108) | 0.187 (42)
53(304) 12 700  0.640(144)  0.249(56)
10 (60) 12 100 | 0.267(60) | 0.125(28)
16(90) 12100 0400(%)  0.187(42)
2101200 12 100 0.534(1200  0.249(56)
7(15) 12700 0320(72)  0.125(28)
40(228) | 12 700 | 0480(108) | 0.187 (42)
53(304) 12 700 | 0.640(144) | 0.249(56)
10(60) 12 100 0.267(60)  0.125(28)
16(90) 2100 0400(90) | 0.187(42)
2101200 12 100 0.534(1200  0.249(56)

Carbon black dispersion for 10 different views:

- minimum 9 of 10in Categories 1or2

«all 10in Categories 1,2, 0r3

The yield stress used to calculate the applied load for the
SP-NCTL test should be the manufacturer’s mean value
via MQC testing.

Carbon Black Content ASTM D 1603 range (%) [4]

2-3

2-3

233

The manufacturer has the option to select either one of the OIT
methods listed to evaluate the antioxidant content in the geomembrane.

It also is recommended to evaluate samples at 30 and 60

days to compare with the 90 day response.

ASTM D 5596 [5]

Ispersion

Carbon Black D

1,23

1,23

Stress Crack Resistance ASTM D 5397 Appendix [6]

300

300

300

300

300

300
300
300
300
300
300

300

300

300

300

300

300

[9

[

Oxidative
Induction
Time (0IT)
(min. avg.)

Standard OIT ASTM D 3895

100

100

100

100

100

100
100
100
100
100
100

100

100

100

100

100

100

[71

High Pressure OIT ASTM D 5885

400

400

400

400

400

400
400
400
400
400
400

400

400

400

400

400

400

Oven Aging at 85°C uv

ASTM D 5721 Resistance
[71,18] GM11[9]
Standard High
o Pressure
oIT

ASTM D3895 % retained after 90 days
ASTM D5885 % retained after 90 days
Manufacturer’s Suggested Applications [11]

High Pressure OIT (min. age.)
% retained after 1600 hrs [10]

55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all
55 80 50 all

The condition of the test should be 20 hr. UV cycle at
75 Cfollowed by 4 hr. condensation at 60 C.

[10] UV resistance is based on percent retained value
regardless of the original HP-0IT value.

[}
SIL
SIC
L
DP
NP
NA

=(anal liner DL =Dam liner
=Surfaceimpoundment liner LPL = Leach pad liner
=Surfaceimpoundment cover LC  =Landfill cover
= Landfill liner TL =Tunnel liner
=Decorative pond RP =Reserve pit

= Not provided by manufacturer
=Not applicable, per manufacturer

Geosynthetics | Specifier's Guide 2012
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B GEOMEMBRANES » Polyethylene » HDPE

Dimensional
Properties

Roll Width/Length m (ft)
Thickness ASTM D5199 (smooth)
ASTM D5994 (textured) min. avg. mm (mils) [2]

Product Name
Base Polymer[1]

Density ASTM D1505/D792 (min.) (g/cm3 min.)

Tensile Properties ASTM D
6693 [3]

Strength Elongation

Puncture Resistance D 4833 (min. avg.) kN (Ib)
Tear Resistance ASTM D 1004 (min. avg.) kN (Ib)
Carbon Black Content ASTM D 1603 range (%) [4]
Carbon Black Dispersion ASTM D 5596 [5]

Yield Stress kN/m (Ib/in)
Break Stress kN/m (Ib/in)

Yield Elongation %
Break Elongation %

GSE Lining Technology Inc. | www.gseworld.com

GS;TE;L““ HDOKS | 6971250560 | 15(60)
GG o eons@ss | 1560
E:;;?n'::l‘-’ct O 6In6S(25810) | 10(40)
oL oS eSm@sse) | 15060)
s:m’:;gct oS Um0 | 20(80)
ﬁ;ﬁ';grm‘a’si OT 696525870 | 10(0)
'ﬁ;f]';'e’rg:n';':fe O em@sse) | 15(60)
ﬁ:ﬁ';g}::n“a’sfe O Um0 | 2080

0.940

0.940

0.940

0.940

0.940

0.940

0.940

0.940

Huikwang Corp. | www.huitex.com

7-8/70-420
HutexhD,HP | HDPECKS | (3-26/ [;25:_'1323‘; 094
230-1378)
) 8/76-198(26.2/ 075-25
Huitex HX HDPECX-T 250-650) (30-100) 094
[1] HDPE  =High density polyethylene T =Textured
(6 = Coextruded S =Smooth

[2] Lowestindividual of 10 values

[3] Machine direction (MD) and cross machine direction (XD)
average values should be on the basis of 5 test specimens
each direction
+Yield elongation calculated with a gage length of 33mm
« Break elongation calculated with a gage length of 50mm

[4]  Other methods such as D 4218 (muffle furnace) or
microwave methods are acceptable if an appropriate
correlation to D 1603 (tube furnace) can be established.

2(126) | 40(28) 12 700 | 0480(108) | 0.187(4) 23 1,23
2(126)  16(90) 12 100 040000) | 0.87(4) 23 1,23
15(84) | 27(052) | 13 800 | 0378(85) | 0125(28)  2-3 | 1,23
B(3)  2EH) 13 800 0556(125)  0186(4) 23 123
31077) | 5732 13 800 | 0711(160) | 0257(58) 23 1,23
1584 13¢5 | 13 200 042(%) 014202 223 | 1,23
B(3) | 0015 13 200  0578(130) | 0200145 23 1,23
31077) | 270155 13 200 | 0711(160) | 0266(60) 2-3 | 1,23
(i;s;zg (;:_'g]é) 13700 ‘231:_'2012)6 0(‘?2:2‘53)8 23 12
](16;37 (42:%) 210 0(24050_—1058;38 W | 2 |
210) @1-70)

5

Carbon black dispersion for 10 different views:
«minimum 9 of 10in Categories 1or2
«all 10in Categories 1,2, 0r 3
[6]  The yield stress used to calculate the applied load for the
SP-NCTL test should be the manufacturer’s mean value
via MQC testing.
[71  The manufacturer has the option to select either one of the OIT
methods listed to evaluate the antioxidant content in the geomembrane.
[8] Italsois recommended to evaluate samples at 30 and 60
days to compare with the 90 day response.

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »

Oxidative
Induction = Oven Aging at 85°C
Time (0IT) ASTM D 5721
(min. avg.) [71,18]
[71
s "
X Standard High
= Pressure
g o o
o
o
< wv wv
= g E
fe‘\ - -
g 1= 1=
a n - &
= 2 ] 3
a5 n 0 &= &£
= a a © ©
g X E T b
E a &5 £ £
<
£ Ec g %
wvi wvh ° B T
g = @ 3 N
£ 3 22 8 2
o - wv (-3 (-3
S 5 & 2 a
ﬁ 2 = = =
S 5 & 5 &
S 4 = < <
300 100 400 55 80
300 100 400 55 80
1000 | 160 | 800 N/A 80
1000 160 = 800 N/A 80
1000 160 @ 800 N/A 80
1000 160 = 800 N/A 80
1000 | 160 | 800 N/A 80
1000 160 800 N/A 80
300 100 400 55 80
300 100 400 55 80

uv
Resistance
GM11[9]

Manufacturer’s Suggested Applications [11]

High Pressure OIT (min. age.)
% retained after 1600 hrs [10]

50 all
50 all
80 all
80 all
80 all
80 all
80 all
80 all
50 all
50

[9]  The condition of the test should be 20 hr. UV cycle at

75 Cfollowed by 4 hr. condensation at 60 C.

[10] UV resistance is based on percent retained value

regardless of the original HP-0IT value.
[11] L =Canalliner

SIL =Surfaceimpoundment iner

SIC =Surfaceimpoundment cover

Ll =Landfill liner

DP = Decorative pond

NP =Not provided by manufacturer

NA = Notapplicable, per manufacturer

DL =Dam liner

LPL =Leach pad liner
LC = Landfill cover
TL =Tunnelliner

RP =Reserve pit

Geosynthetics | Specifier's Guide 2012



B GEOMEMBRANES » Polyethylene » HDPE

Oxidative
. . .
Dimensional Tensile Properties ASTM D Induction | Oven Agingat85eC |~ UV
Properties 6693 [3] Time (0IT) ASTM D 5721 Resistance
P (min. avg.) [7],18] GM11[9]
7
= I ;
N - . = = = > Standard _ 119P
— = Strength Elongation = = < = Pressure
= = = = = & o -
= £ = = ] orr =
£ o = = & o o —
E e = o s = 2 2
£ S > > c © ©w “w S
E| 2 = Slal &8 g F 2
. = . = 3 o M L] = Il
— =] = £ ‘= O a n o o e~
= = £ £ E - a n =3 =3 — =
e E = = e E = 3 5 5 ) =
S = - ~ P=3 [~ - ] ] o - =z
= = o S = =) = 7 ) £ £ o' -]
= & E o — = «© - I =< 2 o o < < s L @
£ 25 & £ $ = a |2 E| ||| | 3| =
= - 4= o = = o k1)
£ o9 = ) = o o = -] 4] E a & & = g€ S =)
- | & BE|E T E| 2% i % g z gz § § |8 &
= > = 3 a = = 5| 8 o @ S 2 2 2 oS 5 = S s @
v - = = & = = o= =] 4= [~ o a é = & = = 3 & e
£ ) 3 [y = = 7 ® S ) s 5 = >~ | E| 5 n n 5® o
s £ = < o = a 2 o £ 3 ] s s S S 3 X © 2 S
= > = a S = @ i= = = @ = = = [ = i o 1<) w o <
< 3 = ] 3 > = &3 =) b 5 ] = = o H = 8 2 g £ <
S e = I = & 2 W = = S S w - & a'®© 5
2 g = EE 2 % & ¥ &8 ¢ = | €| €| 8|5/ 8| E| E |58 2
& E 2 £2 & £ & £ & & 2§ § & a = 2 2 == =
In-Line Plastics LC | www.in-lineplastics.com
. 5.95(19.5)/
Herculine HD12 HDPE-S 52101,710) 030(12) 0.94 4(24) 8(45) 12 700 93(21) 35(8) 23 1,23 400 100 400 55 80 50 all
) 579(19)/
Herculine HD20 HDPE- S 341 (1,120) 0.50(20) 0.94 7(40) 13(76) 12 700 160 (36) 60(13) 23 1,23 400 100 400 55 80 50 all
. 5.64(18.5)/
Herculine HD30 HDPE- S 26(740) 0.75(30) 0.94 (63 20014 12 700 240 (54) 93(21) 23 1,23 400 | 100 400 55 80 50 all
. 5.49(18)/
Herculine HD40 HDPE-S 169 (556) 1.00 (40) 0.94 15(84)  27(15) 12 700 320(72) 125(28) 23 1,23 400 100 400 55 80 50 all

NAUE GmbH & Co. KG | www.naue.com | www.bentofix.com |

1537 270 0,12-

Carhofol 406 5T g;gg;gggg) ”130(;0 094 (84 (150- 170 ?7;212(; 031 23 Tor2 | >300 100 400 >55 80 >50 all
S M) 400) (28-70)
1537 2070 0,12-

Carbofl 507 ST ey oot s e oo RS0 23 e W0 00 M W NA P a
e M) 400) (28-70)

Solmax International Inc. | www.solmax.com

Solmax 440 S (623/32/372;) 1.0 (40) >094  15(84)  28(162) 13 700 0.35(80) 0.12(28) = 2-3 1-2 400 | 100 @ NA NA 80 50 all
6.8/237.7 153
Solmax 40T T (223/780) 09538  >0% @) 153(88) 12 150 0.40(90) 013300 2-3 1-2 400 100 NA NA 80 50 all
6.8/158.5
Solmax 460 S 223/520) 1.5(60) >094 | 22(130)  4204) 3 700 0.54(122) 019(42) = 2-3 1-2 400 | 100 NA NA 80 50 all
6.8/164.6
Solmax 460T T (223/540) 143(57) >094  23(132)  23(132) 13 150 0.53(120) 020145 = 2-3 1-2 400 100 NA NA 80 50 all
68/1219
Solmax 480 S (223/400) 2.0(80) >094 | 31(177) | 57(326) 13 700 0.70 (155) 0.25(57) 2-3 1-2 400 | 100 NA NA 80 50 all
Solmax 480T -7 6.71/128(22.0/4200  1.90(76) = >094 | 30(176) = 29(167) = 13 150 = 066(150) = 0.26(60) =~ 2-3 1-2 40 100 NA NA 80 50 all
Solmax 500 S 68/97.5(220/320) = 25(1000  >094  37(210) 67(380) = 12 700 = 080(180) = 031(70) = 2-3 1-2 400 100 NA NA 80 50 all
6.71/91.5
Solmax 500T T 220320) 238(95) >094 | 37(210) = 26(150) 12 100 0.66 (150) 031(70) =3 =2 400 100 NA NA 80 50 all
[1] HDPE  =High density polyethylene T =Textured [5] Carbon black dispersion for 10 different views: [9]  The condition of the test should be 20 hr. UV cycle at
X = Coextruded S =Smooth - minimum 9 of 10in Categories 1or2 75 Cfollowed by 4 hr. condensation at 60 C.
[2] Lowestindividual of 10 values «all 10in Categories 1,2, 0r3 [10] UV resistance is based on percent retained value
[3] Machine direction (MD) and cross machine direction (XD) [6]  The yield stress used to calculate the applied load for the regardless of the original HP-0IT value.
average values should be on the basis of 5 test specimens SP-NCTL test should be the manufacturer’s mean value [11] L =Canalliner DL =Dam liner
each direction via MQC testing. SIL =Surfaceimpoundment iner LPL = Leach pad liner
«Yield elongation calculated with a gage length of 33mm [71 The manufacturer has the option to select either one of the OIT SIC =Surfaceimpoundment cover LC = Landfill cover
« Break elongation calculated with a gage length of 50mm methods listed to evaluate the antioxidant content in the geomembrane. Ll =Landfill liner TL =Tunnelliner
[4]  Other methods such as D 4218 (muffle furnace) or [8] Italsois recommended to evaluate samples at 30 and 60 DP = Decorative pond RP =Reserve pit
microwave methods are acceptable if an appropriate days to compare with the 90 day response. NP = Not provided by manufacturer
correlation to D 1603 (tube furnace) can be established. NA = Notapplicable, per manufacturer

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »
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B GEOMEMBRANES » Polypropylene

. . . . Suggested
Dimensional Tensile Properties 99 S
A Seam Strength °
Properties ASTM D638 4 ASTM D4545 3
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Atarfil S.L. | www.atarfil.com
a,sic LeL,
ATARPOL PP 420-1260 100-250 = 2088 £150 | 013-032 | 00613 NA >13 NA >700 40 NP NP 225 e
AMRELS P 401260 100-250 =088 £150 013032 | 00613 NA >13 NA >700 40 NP NP 2-25 S IG
Coextruded DP, RP

Carlisle Syntec Geomembranes

Geo PolyPro ) not breaks
(Reinforced) ol He’:lhlleene 3'66;6:)%? (12 U‘SIZHE?IZA) 0.95 min. +[{];1'0 0‘3;:?"(85) applicable NA NA NA NA -40 max. outside 5'31?;0) 2'7gnl;|a(k (LbflLl’PSlKhl:(’
tan,white,black i ’ ) ’ (NA) weld ’ y Y
Geo PolyPro ; breaks
(Reinforced) an, Flexible 366x183(12  1.03 (40.5) 095 min. +/-10 0.37§ (85) m m m m m A0max, outside 53 QO) 275black | CL,SIL,SIC, LG,
] Polypropylene X600) min. max. min. min. only DL, LPL, TL
white, black weld
Geo PolyPro ] breaks
(Reinforced) tan, Flexible 3.66x122(12 137 (‘5440) 095 min. +/-10 0437§ (85) NA NA NA NA NA 40max. - 53 ‘(30) 275black (L, SIL, SIG, LG,
; Polypropylene x400) min. max. min. min. only DL, LPL, TL
white, black weld
Geoflahing breaks breaks
(Non-relnfgr(ed) Flexible 3.66x61(12 091 [.36‘0) 095 min. +/-1.0 04133! (30) 0'053.3 (12) NA 12.6.(72) NA 200 min. 40 max. outside outside 275black (L, SIL, SIC, LG,
tan, white, Polypropylene x200) min. max. min. min. min. only DL, LPL, TL
weld weld
black
CeiEsis breaks breaks
(Non-relnfgrced) Flexible 3.66x61(12 137 (54.0) 0.95 min. +/-10 0.133. (30) 0.053.3 (12) m 12.6.(72) m 700 min. A0max, auilide auilide 275black (L, SIL,SIC, LG,
tan, white, Polypropylene x200) min. max. min. min. min. only DL, LPL, TL
weld weld
black
Cooley Group | www.cooleygroup.com
Width =65 (L, SIC,SIL, TL,
CoolPro-UPP30 fPP t0150in 0.75(30) 09 1 0.11(25) 0.04(10) NP 10(54) NP 700 -40 NP NP NP DP, LL, LPL,
(16t03.8m) DL, LC
Width =65 (L, SIC,SIL, TL,
CoolPro-UPP40 fPP t0150in 1.0 (40) 09 1 0.13(30) 0.05(12) NP 13(72) NP 700 -40 NP NP NP DP, LL, LPL,
(16t03.8m) DL, LC
Width =65 (L, SIC,SIL, TL,
00lPro- t0150in ] . . . . - L LPL,
CoolPro-UPP100 fPP 150i 2.5(100) 09 05 0.30(68) 0.19(43) NP 33(180) NP 700 40 NP NP NP DP, LL, LPL,
(1.6-3.8m) DL, LC
[ @ =Canalliner LC  =Landfill cover [2] Cannot separate
DL =Damliner L =Landfill liner
DP =Decorative Pond TL =Tunnelliner NP =Not provided by manufacturer
LPL = Leach padliner SIL = Surface impoundment liner NA = Not applicable, per manufacturer

SIC = Surface impoundment cover

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »
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B GEOMEMBRANES » Polypropylene

. . . . Suggested
Dimensional Tensile Properties Se: n? gt,e,, th §
Properties ASTM D638 a g a
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) = = =< [ g e m 5 < o= = U M £ = g =N
= = E 2> [C) S o o @ 2 o = = S - = £ = £ s
T 5 S~ 3 = g 2% 532 g2 = 2 < 8 £Ea = = = ]
S £ EE € E = s < 2 e a > S = = - = S ™
£ £ 55 2e § £ES EE §= 3E£ T 3 T :E £ 3 £ £EB
B N = o— T =
a I =E £ E & &5 &2 &2F =2 &= = & 22 S & S =
Engineered Polymer Technologies | www.epttech.com
20* to 120 mills
T B ,SIL, SIC,
po-pp | Wdhoo" | datalistedis 0s 10lb* 9l NA 70 A 70 0 2 15+ 525 LLOLLPL
0120 min. value for 20 L

mil Product.

Firestone Specialty Products | www.firestonesp.com

fPP
Geomembrane

10.5kN/m
(601bf/in).

10.5kN/m
(60Ibf/in)

P asmod) | UM g0 % TIONESk) | 4sN(iob) na

00407) na 600% -40

na 3%typical NP

Layfield Geosynthetics & Industrial Fabric Ltd. | www.layfieldgroup.com

GeoFlex20 OC 460500000 | 05100) A 2 006702 | 0831 NA 13(76) NA 1200 50 908 300 52 (L'S'LLC'ST'E'DL'
QWS SIC 0L,
GeoFlex30 OC | 300400 | 07630 | NA 2 0By oo | WA 20014) A 1200 S0 T4 | 44 2 ey
@ SILSIC DL,
GeoFlex40 oC | PRS00 | 1040) NA ) 01346s) | 00715) | WA 260152 A 1200 S0 s | sem) ) L
Raven Industries Inc. | www.ravengeo.com
RucoPP0 | FledblePP | 2300050000 = 091G 09 © | 0B@) | 00803 MA 14(8) A 70 W 8IE) | s6B) r | SR

[ @ =Canalliner LC  =Landfill cover [2] Cannot separate
DL =Damliner Ll =Landfill liner
DP =Decorative Pond TL =Tunnelliner NP =Not provided by manufacturer
LPL = Leach padliner SIL = Surface impoundment liner NA = Not applicable, per manufacturer

SIC = Surface impoundment cover

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »
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B GEOMEMBRANES » PVC » EPDM

. . . Tensile Properties [2] - —
Dimensional Properties E ASTM D882 E = - ,:a,
g 2 < 22 ¢ = 28
@ s = 5 g a2 g8 $g 2% 5
£ = £ n S =< S = = = e = C < o =
] ] == (- S~ c o - o 5 = B~ g v S =
= £ s E a2 = S =] 29 S S S = =3 £ =
I =8 s = 35 = v 5 2 5 S5 = = 285 Ec5 o
S S =% ESg E = 5 = - = == 222 S8
b= - = o UEU\ O = v = = = £ £ = == ’:G\ = =
e = 3£ 25 5L E M EG 5= o3 a= B2B5& EBEE s g
a = e - F=<a E W << a < - << X == < = T < x —_ 0 a = o
Carlisle Syntec Geomembranes | www.carlislegeomembrane.com
Geo-EPDM BDM 15.24460.9 (S0X200) 45l 11 1 () 96(sslbin) | 96(55bfin) NA & oL
Geo-EPDM EPDM 15.24045.72 (50x150) somil 1 1 00(2) | TS | 114(6SIbin) A o CICOLL,
Cooley Group | www.cooleygroup.com
Width=65t0150in
CoolGuard-UCG40 EA i 10(40) 12 5 030(67) 0.0920) NP 13(72) P 350
Width =65101501n
CoolGuard-UCG80 BA 5t038m) 20(80) 12 5 059(133) 0.18(40) P 25(14) P 350
Engineered Polymer Technologies | www.epttech.com
20* to 120 mills *data
PTmpyfprc | T CPNSESTandfor e 6o 120 | listed ismin,value for 13 05 10* 5 ¢ 8* 30 (SILSCLL LPL DL
ASTN-7176 " SRS, LG, TL
20 mil Product.
20* to 120 mills *data
EPT Xtrm Ply Feia BA Width60"t0120" listed ismin. valuefor 12 05 10¢ 50¢ 50¢ 80¢ 40 QAL SLAINCIE
" LPLTL
20 mil Product.
Firestone Specialty Products | www.firestonesp.com
3.05-15.25X15.25-61 115-15 0.040KNOI) 96kNm 96kNm .
EPDM Geomembrane EPDM (10-50x50-200) (0.045'—0.060) 115 +1% minave for S mil (55lb/i) (55lb/i) 551kPa (80psi) 45 (L, SCLG DL, SIL
3.05-15.25X15.25-61 , 0.040KN (91) 96kNm 96kNm )
Pondtard EPDM 0505020 115(0045") 115 +1% mnawbrsSmd | (55 o | SSaleon) " 0, 56,LG, 0L, SIL
Layfield Geosynthetics & Industrial Fabric Ltd. | www.layfieldgroup.com
ArctcLiner 30 0 1.83/261 (6/855) 0.76+/-5% (30) 115 4 0.0276) 9.98(57) 8.93(51) 20(61) 54 SG,SR,SIL LL, LPL
HAZGARD 100 0/ 1.83/261(6/855) 0.76+/-5% (30) 115 5 0.027(6) 9.98(57) 893 (51) 20(61) 30 SC,SR,SIL L, LPL
SealEco | www.sealeco.com
Hlastoseal EPDM EPDM/TPE 1770065/330) 08,1012, (31,39,47) 116 +1 30 10/400 (57/400) | 10/400 57/400) 610 50 QLG TL, DL
Solmax International Inc. | www.solmax.com
Solmax 230 PIC 216/3036(7.08/%96) 07530) 12 3 0035 8) 128(73) 128(73) 630(100) (0 GG
Solmax 240 PVC 2.16/224(7.08/735) 100(40) 12 3 0.044(10) 17007) 17007) 830(120) -29(20) & S'h,SL'CIStL' <
@ SIL SIG LL LG,
Solmax 260 PG PVC-POTABLEGRADE | 1.55/128 (5.08/420) 150(60) 12 4 0.044(10) 17.5(100) 17.5(100) 621(90) 20(4) oL
Solmax 2206 PUC-FISHGRADE | 1.83/384 (600/1,260) 050(20) WP NP 0017 (4) 53(30) 53(30) WP WP GG
[5] PVC =Polyvinyl chloride B] L =Canalliner LL  =Landfill liner NP =Not provided by manufacturer
PVC-R = Polyvinyl chloride-reinforced SC =Secondary containment L€ =Landfill cover NA =Not applicable, per manufacturer
SR =Soil remediation DL =Dam liner
21 MD = Machine direction SIL = Surface impoundment liner LPL  =Leach pad liner Unless otherwise indicated, these are minimum
XD = (ross-machine direction SIC = Surface impoundment cover TL =Tunnerliner average roll values (MARV). All laims are the

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »

resposibility of the manufacturer.

Geosynthetics | Specifier's Guide 2012
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B GEOMEMBRANES » Reinforced

= Dimensional
e g Properties _
g g a £
€ £ 5 s 2
g e 2 a = E
= = B s n “n =
= = T 2 == = =
= g g 53 g E = c =
] > > =5 = [ S m
= = = ES & a S TS
I ] T S3 g 3 E o 232
S = = EES ISR e s =
S = = == E s 3 =
& & & =8 E £ A8 Er z 2
Atarfil S.L. | www.atarfil.com
ATARPOLRS PP PP 2001520 1,00-15 P NA
Ther moplastic
ATARTECRSP Doylfies psS 2001520 12,5200 P NA
ATARTECRSV Themnoplstic | Glass 2001520 12,5200 13 NA
polyolefines fiber ’ o
Burke Industries | www.burkeind.com
M2s3 (SPE PET NP 36 P )
M284 (SPE PET NP 85 P 0
Cooley Group | www.cooleygroup.com
Cool6uard FTL30 A PET W“’”};’%}gf 0 g913) NP 26(15)
Cool6uard FTLAON A PET W““hé‘%‘r‘r’]; 0 17.4g) N 3500)
CoolGuard HPK8O EA PET W“‘”};‘%‘;ﬂ” o 2030s0) NP 17(10)
Cool6uard HRL36 EiA PET W“‘”‘é‘%}?ﬂ] 09136 P 2102
Cool6uard MPK36 A PET W‘dthé’%‘,‘r’]f 0 g913) NP 18(10)
CoolGuard MPK6O0 BA PET W‘d‘*‘é’m]““ o 52060) N 17010)
CoolFlex PW36 PIC PET W“’"};‘%‘;)ﬁ" o 0916) NP 18(10)
Coolrods PP prr | WHDETBON 1) 09 3500)
CoalPro0 P pr | WAETBGION 152060 09 3500
EnviroFlex W20 P o WdETEXISON 050 09 350)
EnviroFlex PW36 P po | Wdh=TBAIN | 091 09 35.(0)
EniroFlex W45 PP pp | Wilh T8y 130in 3520
CoolThane FMIL87 Urethane PET W'?{‘S;??mﬁs'“ 08939) NP 35(20)
CoolThane Width=60t068in
L10230EP Urethane PET (15t017m) 0.76 (30) NP 3.0(17.5)
(11 PVC =Polyvinyl chloride LLDPE  =Linearlow density polyethylene
(PE = Chlorinated polyethylene LLDPE-T = Linear low density
(SPE = Chlorosulfonated polyethylene polyethylene, textured
EIA =Ethylene interpolymer alloy PET = Polyester
PP =Flexible polypropylene PP = Polypropylene
HDPE =High density polyethylene 0/C = Other or combination
HDPE-T  =High density polyethylene, PO =Thermoplastic polyolefin
textured

Dimensional Stability ASTM

D1204 %

<05

1

2

B3]
[

FTMS 101C Method 2031 kN (Ib)
Tear Resistance ASTM D5884

Method B Tongue Tear kN (Ib)

Puncture Resistance

NA NA
NA NA
NA NA
(2400* (100)**
(250)* (105)**
1.45(325) 0.13(30)
245(550) 0.22(50)
0.89(200) 0.13(30)
167(375) | 0.53(120)
0.89(200) 0.18 (40)
0.89(200) 0.13(30)
0.89(200) 0.18 (40)
1.33(300) 031(70)
1.33(300) 031(70)
0.89(200) 0.11(25)
0.89(200) 0.11(25)
0.89(200) 0.11(25)
NP 0.67(150)
NP 0.71(160)

As modified in NSF 54, appendix A
Note: NSF 54 has been withdrawn.
Method A, Procedure |

(L =Canalliner

DP = Decorative pond

ILC =Interim landfill cover

LC = Landfill cover

LL = Landfill liner

LPL = Leach pad liner

RP =Reserve pit

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »

-
— in Suggested
() 2 a Seam Strength
z g3 & 3
s 25 2 £
= g= £ 1]
= b= —_ £ =)
S SN & [ > 1=
=< = E o — = =S
= °o = e - [y
= n = S5 v 4] a2 ©w g
(=3 U o= - - PO
= =Exc | Eo (2| 2 [y
= £ 2% E£ = g5
&S 2 E= Gs B =]
v — o B e <T= wu _ S .
z 2 g2 = 5 ZIE E=
§= 235 5§ 2z = 5%
[ £ S22 S &= =<
L, SIL SIC,DP,
NA NA ) NA M o
NA NA ) NA NA ROOFING
NA NA 40 NA NA ROOFING
275 @B | 45F5 N NA NP
280 @3B 45FS A NA NP
27x27 6897 SIL,SIG, R, €,
@oxe00) (oo | * I i 1T
44x44 6897 SIL,SIG, SR, SC,
(1000x7,000) | (1,000 H NP N T
11%09 SIL SIG, SR, SC,
e B P NP o
28¢27 SIL,SC, SR, SC,
i U P P i
11%09 SIL, SIG, SR, SC,
o | wmes) WP NP e
oy MBes NP woo | SLSIGSRSC
11x09 SIL,SIC, SR, SC,
o | wmes) P NP fat
1311 @, SIL SIG UL,
Blox2s0) | 2BEO) 40 P Wil
1311 Q@sIL G L,
(0x2s0) | ABEO) 40 NP N DRl
089x0.84 Q@ sIL I L,
(ooxioq) 106075 40 NP LA HTA
X1 Q@ SILSIG L,
Sox2u) | HBEO) 40 NP LA T
12x12 @, SIL SIG L,
psox2rg) | 4BE0) 40 NP Wil
s W) 8 W w | SLSCSRSC
16X13 SIL,SIG, SR, SC,
gsoxsg) | RO e te 11
= Rain shed cover *  =FIMS101B
= Surface impoundment liner ** = ASTMD751
= Surface impoundment cover *% = ASTM D4833
=Tunnel liner #Ex = ASTM D7003

= Not provided by manufacturer
=Not applicable, per manufacturer

Geosynthetics | Specifier's Guide 2012



B GEOMEMBRANES » Reinforced

— A A b=
= Dimensional = — E Suggested
o 2 Properties = o & 2} S_ @ Seam Strength
] ] o~ = = = o = n =N 1] —
= e [ = - == R0 = ~ wn £ = <
= S ~ I = 2 = n = a s 2 =
£ E S 2 s I 2 Zx = gE E 3
7 - @ o = = = P =© = == = — £ 2
5 ] N N = = ] = 2 «n e ) ) = =
= B A = = o wn - SNE —_ =
= = ©E = 2 | B 52 =g = 25 ¢ = = A
=! =t g 2 == 2 a = 2 g3 £ 2 EBEv R = w3
v @ @ =¢ '_E = v -am E: o o iag a < S
£ a o S o w E =S s = = o = S H = S o = a g
E = =3 a = 2 ] S m s o 8= v 2o g & = £ s S
= = (= EEE v E S 3 = S - o = 2 = s o 2R E = = € .2
€ g T 282g g E g =2 2% 52 23 9= BE 53 ££ 7 &8
= Sien e S = = e - @ = =< = S
3 E E £ ¢ = S 2= g S Cw <= == S= "= SE ZE S
o 4= = = & 1] — £ N € = I e = - = = v = v = o
1 S S S e = = un o =0 = = S = o 2 T = >N cwn =£=Z oS8 S o
a a =5 =« E - a v a < aao [y e - = [~ T O VWX aT =<

www.coole
CoolThane Width=60t068in (1.5 14x1.1 SIL, SIC, SR, SC,
L1612E8U Urethane PET w0l7m) 0.50(20) NP 26(19) 2 NP 0.29(65) (325x250) 3448 (500) -43 NP NP 1
CoolThane Width=60t068in (1.5 53x49 SIL, SIC, SR, SC,
L4490NESU Urethane Nylon 017m) 14(54) NP 26(15) 2 NP 0.18 (40) (1200x1.100) 4138 (600) -46 NP NP 1Tl
CoolThane Width=60t068in (1.5 24x24 SIL, SIC, SR, SC,
L838UPW Urethane PET 017m) NP NP 1.8(10) 2 NP 0.12(26) (550x550) NP -34 NP NP 1T
’ Fiber  Width=60t068in(1.5 09X07 SIL, SIC, SR, SC,
CoolShield 40 PVDF glass 017m) 1.01 (40) NP 5.2(30) 1 NP 0.18 (40) (200X150) 1558 (225) -29 NP NP CT
Engineered Polymer Technologies | www.epttech.com
TPU - Ester or Ether*
- *datalistedismin. = PET*or - " e " . . . . ) SIL, SIC, SR, SC,
EPT Xtrm Ply TPU vliefor30milTPU | Nylon 60"-120 30%t0 120 11*¥-12 15 2 400 75 200 450 40 NP NP T
Ether /PET Product.
1P0-PP - *data Q@SS LL
EPT Xtrm Ply Pro listed is min. value PET 60"-120" 20%t0 120 09 15* 1 350% 70* 200% 400* -40 NP NP o e
. DL, LPL, LG, TL
for 20 mil Product.
i 0L
EPT Xtrm Ply PVC o PET 60"-120" 20%t0120 13 12 05 350% 70% 200% 400* -30 NP NP LPL, DL SR, SC,
listed is min. value I
for 20 mil Product. ’
EIA-GP, NSF 51 0r
ASTM 7176 - *data o " " " " " " ) CLSIL, SIC, SR,
EPT Xtrm Ply EIA lsted is min. value PET 60"-120 20%t0120 12 12 05 350 70 200 400 45 NP NP SCLCLPLTL
for 20 mil Product.
EIA- GP, NSF 51 0or
ASTM 7176 - *data " 1o * CLSIL, SIC, SR,
EPT Xtrm Ply EIAHP IeaboieEe PET 60"-120 30%t0 120 12 12 0.5* 600% 140% 475% 750% -45 NP NP SCLCIPLTL
for 30 mil Product.
Firestone Specialty Products | www.firestonesp.com
filst P P 4SmE00E) | 0ommBe) | 09 WM g OB 0B NP o | 0 P NP P
Geomembrane ! ’ ' (201b/in) (751b) (551b) i gve
fPP-R ) 3.5kN/m 0.38kN 0.25kN 2812kN (400
Geomembrane PP PET 372m’ (4,000t) 115 mm (45) 09 20 b/in) +/-1% (85lb) (551h) NP psi) minave -40 NP NP NP
fPP-R 3.5kN/m 0.53kN 0.25kN 2812kN (400
Geomembrane P PET 79m B000ft) 1.52mm (60) 09 (201b/in) +/-1% (1181b) (551b) kP psi) min ave 40 NP NP P
EPDM-R 3.0x30 1.2kn/m 1.20kN 0.58 kN
Geomembrane EPDM PET (10x100) 1.15mm (45) 115 (ibfin) +/-1% 2701 (1300) 0.85 kN (1901b) NP -45 NP NP NP
EPDM-R 3.0x30 1.2kn/m 1.56 kN 0.75kN
e EPDM PET (10x100) 1.5mm (60) 115 (71bfin) +/-1% (3501b) (168h) 0.98 kN (2201b) NP -45 NP NP NP
3.0x30 3.5kN/m 0.38kN
TPO Geomembrane P0 PET (10x100) 1.15mm (45) 1.04 201b/in) +/-1% NP (361b) 1.56kN (3501b) NP -45 NP NP NP
1] PvC =Polyvinyl chloride LLDPE  =Linear low density polyethylene [21  Asmodified in NSF 54, appendix A
(PE = Chlorinated polyethylene LLDPET  =Linear low density Note: NSF 54 has been withdrawn.
(SPE = Chlorosulfonated polyethylene polyethylene, textured [3] Method A, Procedure |
EIA =Ethylene interpolymer alloy PET = Polyester [4] (L =Canalliner RSC = Rain shed cover *  =FIMS1018
fPP =Flexible polypropylene PP =Polypropylene DP = Decorative pond SIL = Surface impoundment liner *»* =ASTMD751
HDPE  =High density polyethylene 0/C = 0ther or combination ILC =Interim landfill cover SIC = Surface impoundment cover *% = ASTM D4833
HDPE-T  =High density polyethylene, PO =Thermoplastic polyolefin LC  =Landfill cover 1L =Tunnelliner *0k — AGTM D7003
textured Ll =Landfill liner NP = Not provided by manufacturer
LPL = Leach pad liner NA = Not applicable, per manufacturer

RP =Reserve pit

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »
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B GEOMEMBRANES » Reinforced

— A A b
= Dlmenannal = - E Suggested
i g Properties = = & [a) S_ g Seam Strength
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5 = & = > R= 2 = o (7]
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In-Line Plastics LC | www.in-lineplastics.com

0.9%0.6

10.5(5)
(200%135) 8 Hp

Hercushield PE PE 120,000t 12 093 NA 36 NA 0.27(60) (60)

800(120) -40

Layfield Geosynthetics & Industrial Fabric Ltd. | www.layfieldgroup.com

HAZGARD 250 o PET | 1250mP(3000%) | 090(6) NA NA 25 067050 | 0100 | 080KN(IGOK) | 22006200 30 1(71-30[)5] 3500 SC sl
HAZGARD 1000 0 P 2300m(5000f0)  062(25) NA 35(0) 2 125080) | 040(90) | 155KNGSOI) | 3100(450) 40 2;31;5)5] 26(15) $C
HAZGARD S000 T o PET | 1250mA13000f) | 08534) NA WA WA NA WA 267KNGOOIS) | 4140(800) | NA NP NP NP

Raven Industries | www.ravengeo.com

Dura-Skim K308 LLoPe P 0O @000E)  06927) P 3(17) <% 3BES | 0OB) | 2806 P T R Ry
. ) , . . L, SIL SIG,LPL,
Dura-Skrim K36B LLDPE PET 2800M* (30,000 ft%) 081(32) NP 36(21) <1% A49(110) 0.62(140) 29(168) NP <-40 13(75) 8(45) TLLC.DP
i 2 ) * * (L, SIL, SIC, LPL,
Dura-Skrim K458 LLDPE PET 2400M# (26,000 ft?) 1.01(40) NP 42(24) <1% 53(120) 0.58(130) 30(174) NP <-40 17(95) 8.7(50) TLLCOP
Dura-Skrim R128V LLDPE PET 7600M? (82,000f2) 0.28(11.0) NP NA NP NP 0.11(25) 10.5 (60)* 690 (100)* <-40 NP NP ILC, RSC,RP
Dura-Skrim R12WB LLDPE PET 7600M2 (82,000 t2) 0.28(11.0) NP NA NP NP 0.11(25) 10.5(60)* 690 (100)* <-40 NP NP ILG,RSC, RP
Dura-Skrim ) )
R2OWW LLDPE PET 4400M? (48,000 ft?) 0.48(19.0) NP NA NP NP 0.22(50) 144 (82)* 1034 (150)* <-40 NP NP ILG, SIL, SIC, RP
2
Dura-Skim REBY LLDPE PET 11000Mﬁ2()1zo,000 018(7) 3 NA NP P 00900) | 9665 | S00F | <40 | NP W IGRSGR
: 1100042 . "
Dura-Skrim RSWB LLDPE PET (1200002) 0.18(7.2) NP NA NP NP 0.09(20) 9.6(55) 550 (80) <-40 NP NP ILG,RSC, RP
i i 2 2) % * (L SIL, SIC, LPL,
Dura-Skrim KQ36B Flexible PP PET 2800M? (30,000 t?) 0.81(32) NP 3.5(20) <1% A48(108) 0.68(152) 27(162) NP <-40 13(75) 7.0 (40) TLLC.DP
. . ) , " . L, SIL, SIG LpL,
Dura-Skrim KQ458 Flexible PP PET 2400M* (26,000 ft?) 1.02 (40) NP 38(22) <1% S51(115) 0.79(177) 30(172) NP <-40 18(100) 8.7(50) TLLC.OP
ouaskmbaggr | UOPETOS e 30ty | 07600 NP s4B) <% S04 0ss(49) | 290165 P <0 BEY) | s
ouasmbanprz IOV oozt | 0916 W S4B <% S0 0n08) | 317) W <l B 8
ouasmbagg OO ozt | 102 P 5660 <% B0 06103 | 2089 P <0 7% | 87060
Dsmkest | UV e zote) | 1020) W s6B) <% 610 0ss(de) | 3208 W < T 8700
(11 PVC =Polyvinyl chloride LLDPE  =Linearlow density polyethylene [21  Asmodified in NSF 54, appendix A
(PE = Chlorinated polyethylene LLDPE-T = Linear low density Note: NSF 54 has been withdrawn.
(SPE = Chlorosulfonated polyethylene polyethylene, textured [3] Method A, Procedure |
EIA =Ethylene interpolymer alloy PET = Polyester [4 (L =Canalliner RSC = Rain shed cover *  =FIMS101B
PP =Flexible polypropylene PP = Polypropylene DP = Decorative pond SIL = Surface impoundment liner = ASTMD751
HDPE = High density polyethylene 0/C = Other or combination ILC =Interim landfill cover SIC = Surface impoundment cover w5 = ASTM D4833
HDPE-T  =High density polyethylene, PO =Thermoplastic polyolefin LC = Landfill cover TL =Tunnel liner *0ex — ASTM D7003
textured Ll = Landfill liner NP = Not provided by manufacturer
LPL = Leach pad liner NA = Not applicable, per manufacturer

RP =Reserve pit

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »
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B GEOMEMBRANES » Reinforced
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6730XR-5

8130 XR-3 PW

8130XR-5

8138 XR-5

8228 XR-3

8142 XR-5PW

Polymer Type [1] (membrane)

= Dimensional

g Properties

7] o~ =
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= S = 72} wv
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an Corp. | www.seamancorp.com

EIA

EIA

EIA

EIA

EIA

EIA

(1 P
(PE
(SPE
EIA
fPP
HDPE
HDPE-T

PET  1400m?15,000f¢
PET 1400m?15,000f¢
PET | 1,400m?15,000t
PET 1,200m?13,000f¢
PET 1400m?15,000f¢
PET | 1,005M/13,0005F

=Polyvinyl chloride

= Chlorinated polyethylene

= Chlorosulfonated polyethylene

=Ethylene interpolymer alloy

=Flexible polypropylene

= High density polyethylene

= High density polyethylene,
textured

0.75(30) 12app. 263(15)
0.75(30) 1.2app. 263(15)
0.75(30) 1.2app. 2.63(15)
1.0(40) 12app. 263(15)
0.75(30) 1.2app. 210(12)
113 (45) 1.2app. 263(15)

LLDPE  =Linear low density polyethylene

LLDPET  =Linear low density

polyethylene, textured

PET = Polyester

PP =Polypropylene

0/C = Other or combination

PO =Thermoplastic polyolefin

Dimensional Stability ASTM

D1204 %

05
05

05

05

2

B
4

FTMS 101C Method 2031 kN (Ib)
Tear Resistance ASTM D5884
Method B Tongue Tear kN (Ib)

Puncture Resistance

NP 70
350 125
350 125
350 125
205 50
350 125

As modified in NSF 54, appendix A

Note: NSF 54 has been withdrawn.
] Method A, Procedure |

(L =Canalliner

DP =Decorative pond
ILC =Interim landfill cover
LC  =Landfill cover

L =Landfill liner

LPL =Leach pad liner

RP =Reserve pit

« Geosynthetics recommends you contact the manufacturers before making any specifying/purchasing decisions »
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246 (L, SIL, SIC,
246(550) 5520 -35 (550) 3.50(20) L0
246
2.46(550) 5520 -35 35000 CLSILSIC,DL
(550)
246 (L, SIL, SIC,
2.46(550) 5520 -35 (550) 3.50(20) Lo
246 (L, SIL, SIC,
2.46(550) 5520 35 (550) 3.50(20) 1oL
1.1 (L, SIL, SIC,
0.89(200) 2070 32 250) 1.75(10) LG LPL
246
2.46 (550) 5520 (800) -35 (550) 3.50(20) SIC, SIL, L
RSC = Rain shed cover *  =FIMS101B
SIL = Surface impoundment liner *»* =ASTMD751
SIC = Surface impoundment cover % = ASTM D4833
T =Tunnel liner *x% = ASTM D7003
NP = Not provided by manufacturer
NA  =Not applicable, per manufacturer
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