
1 HD,PE geomembrane 
lafter 20 years of service 
l---- Testing revëais that most physical propeflies of 20-year-old pond 

liner pas  today's requirements. 
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TaMe 7: Physical property cornparison of current GRI-GM13 requirements vs. aged sarnptes- 
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terid havc hccn 
Iw thrcugiwur dw 
ycr,irs so the origia 
rlal 1980 tmr dara 
are not inchkxi in 
the rables. Addi- 
rional resting. not 
yet part of routine 
QA/QC resring 
some 20 ymrs ago 
wti alsa peafornied 
on this geomeni- 
hranc. This rwting 
incldes: 
* Oxidarive in- 
duction cimc - 
ASTM D 3895 
(Iw pressure) 

Oxidrrtivc in- 
driction rime - 
ASTM I> 58S5 
(high prewirc') 
.NCTL-ASTM 
D 5397 
6 Puncrrir'. rcsis- 
tance - ASfM 
n 4333 

Teear resisrancc 
-ASTM D 1W 
Table 1 con- 

ritins ihc i ~ r i i i i l  

rcrc v:ihics for ÇX- 

FOSCJ matcrinil, 
tinexposed mate- 
ri:il :incl rlic cm- 

Photo 7: Three of the  eight tined containment 
ponds; An evaporation pond is picturd on the left 
side of the photo, while two intermediate quality 
ponds are visible on the fight. 
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l Photo 2: Desiccated soi1 can be Seen beneath a liner 
sample taken above the water iine (an exposed sample). 



HDPE geomembrane after 20 years of service 1 
P h r o  3: A sample taken from an area with inter- 
mediate water coverage. The soi1 is more supple 
(not desiccated) as can be seen by the footprints. 
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I Photo 4; One of the intermediate quality ponds, 
drained in preparation for cleaning and sampling. 
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w h t  wwtd k clx~x~ccd for HDPE g~uiimn- 
brancs in production at the tirne rhis ma- 
eerial was produced and insalied. 

CmbonMoCkasntent 
Again, rhm wlucs 

are likciy the same 
as when the matcrial 
W ~ S  first produced. 
Carbon black cannot 
Leach out of polyerhyl- 
ene over rime. 

C& btackdisp&m 
AII specimtns had 

ww ~ i t 4  (Al c l ü ~ i f i -  
m i w )  Jispcrsicm. 

0.Ùduave inchion ùme 
Borh high- and low- 

prcssurc oxidürivc iii- 
ducrion tee wcre pcr- 
formeà on the e x m d  

teriai- Thç avcrabv Oit 
values are eoncained in 
Table 1. The OIT val- 
ue ~ e e m  to be indcpcn- 
dent of th type of pond 
gr w h r t k  the matcrial. 
was mped or not. The 
one exception ro c h i ,  s 
can be seen from rhe in- 
dividuai dara below, is 
1Q 2E. The oniy appar- 
ent diffcrmce bctwccn 
IQ ZE and thc othcr 
ponds is intermittent 
water covcrap. 

'The currenr requirc- 
ment for OIT is 100 and 
400 minutes for low- 

thc iini7-d KI:\- 

pressurc and hagh-prcÿ 
SW<: OIT, r epx t ivdy .  HOWCVU, h nwi- 
bers are the result of 20 years of 
improvcments in antioxidancs and re ins .  
At the time of che manufacture of this ma- 
tcriui, the typial low-pceuiirc' OIT value 
rhat could be expected were 50 minuta. 
Taking rhis inro consideration, it is obvi- 
ous char the stabilizeers are still prcsent and 
arc still. doing heir job- 

SP NCTL 
Thi t w  was noc even conceived when 

ùus m a t d  was produd. ïhii is cmetrtly 
thouglir to be one of the best indicators of 
ioiig-rem perfonnmcc. The average vsiue 
;ichiwcd by chis 20-ycar-dd milterial arc 
still ;ibove the cornriion iiidusuy requirc- 
merit c& 200 hom. Of die 26 specimens char 

lotver chese v a l m  were at die time of man- 
itfactiirs' ias coiiiplrd ro inorlcrn &iy 
geomembranes, ir: is obvious thac low 
amomcs of antioxidanc are still present in 
this geomcinlmiie. Whilc not at thc lcv& 
required by currcnt-day sca& M ensurc 
protection, rhey arc s i i l  at naor<: than half 
tht: iikciy lcvçl at rhc ciinc of mnufacturc. 

This xudy demonstratd chat afrer 20 
years, a geomembrane, depending on thc 
conditions LO which it is ex&. cari sri11 
pcrforrn its Jesireù function. Becausc 
roiiay's rcsins, resin s t ab i ld6  and rnanu- 
facruring techniques havc irnproved sig- 
nificantly o w r  ehc hst 20 yçitrs. hgic 
wwid dictate that today's gcomcmbranes 

N u h  Ivy is rhc geumcmhanc rnahagn jv, 

witl Iasc cvrn longer. QR 
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