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This paper provides an overview of the application of 
geomembranes in Australia and relates the current trends in 
use to the environmental regulatory control now applicable. 

5v''''UV'U v .. ,uvuse in Australia 
which effectively a of usage and some 
indication of where future trends may lie. 

There has in Australia 
and the current regulatory framework allows considerable 
UvAn,. .. ,]' in approach to disposal of wastes. Where there has 

,,'p'r1nPlnt to contain waste, compacted clay has 
been the favoured choice for formation of low 

pelrm1eat)Hlt:y barriers. 

the 1980' s there was increased use of geomembranes 

H()'wp.'vP,l" the extent of use is considerably 
less than in the USA even taking account of 
differences. Nevertheless, the use is increasing and will 
continue to increase as the regulatory authorities 
increased application and of waste 
containment systems. 

This paper has been an outline of the 
environment which exists in Australia 

and the impact that this has had on the use of 
for waste containment. In addition the paper documents the 

future directions for in Australia. 

REGULATORY FRAMEWORK 

In discussing the use of ge1Jmem in Australia it is 
to understand the 'VE,U""~' 

influence environmental control 
ruu .... 'u~," Australia is considered to be an arid 

country, there is only limited reliance on use of 
for domestic purposes and this is in rural areas. In 
many areas to saline, thus 
the use of the water. 

no'''''''''''''' for domestic purposes, the 
limited and the sparse of 
Australia combine to produce an environmental 
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framework very different to those of North America and 
until very the approach to disposal of 

and domestic waste has been based on the 
principle of "dilute and disperse". As long as the waste was 
placed in a confined area and was out of sight, 
limited control was placed on the disposal process. This 
attitude is now and we are seeing the 

'''" .... <>,." of a framework that will 
much greater control over the disposal of all forms of waste. 

In Australia, environmental and regulation is 
largely a state matter. Federal can control 
environmental matters use of financial controls on 
the states, consideration is being to formation 
of a national Environment Protection Each state 
within Australia has 
environmental legislation and 

separate approaches to 
so that there has 

been a in control measures V"',,,,,,.,, for waste 
disposal. In there is seen to be a 
difference in environmental controls between so-called 

states" and the states". 

As environmental awareness changes within the ",V • .,""U'" 
and attitudes to environmental responsibility and 
change within and government, we are seeing 
changes in environmental control. there 
is still the states, evidence of change in the 
approach to control of waste and concern over 
contamination is seen in the 

have been constructed or 
n .. r,nr\'opi1 for several landfills in at least three states. 

Most states are now consideration to be given to 
closure of was te disposal si tes in the 
Greater attention is being given to issues such as appropriate 
capping measures and gas control. 

Most states are now concerned with the issue of 
contamination of soil and 
states have guidelines 
contaminated land and one is 
of of contaminated land. 

APPROACH 

and at least three 
for assessment of 

formal 

Australian use of geomem branes has been in 
health areas and 
been considered 

applications for industrial 
it has been in recent times that 
in waste disposal. Some of the reasons for this are the 

the lack 

33 



exposure 
exposures occur. 

in 

leach mineral extraction most 

to in 
as installations intended for short term service to have 

The attention has now shifted more to 
environmental in a broader sense as well as solid or 

waste containment and treatment of 
~".,v ... "" waste np,,,o',,,c and covers for anaerobic processes. 

Since there is limited 
for is still chosen or not chosen on the basis of 

an economic life cost after with other 
that are considered viable. These other may 

include 

is 
''''''UU.'!,> to compare 

in areas where there are limited 

The sections describe 
use in Australia. These 

use. 

REDMUD 

One ofthe first scale uses in Australia 
was at Alcoa of Australia'salumina works in Western Australia. 
Of the 

ona 
site known as Area H. 

was the first to use ge()m.em 
Pond and then a red mud 

cracks between construction and 

liner 
It was considered that such an "V",,.o,,r" 

economical than construction of a thicker "","'n,.,,,!,,,,,... 

liner. 
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for the Pond (area of about 
Area H (area of was as 

O.5m of rornn,.r,,'n 

moisture content 
at or wet of "n!~"n""" 

• 0.76mm 
air-lance 

field welded and tested 

nrr",,,,p an underdrain to the red mud and as 
from traffic. 

to facilitate 
collection. The underdrain was 

consolidation and hence densification and as a measure to 
reduce head on the liner 

to the construction of the K winana facilities in 
1980 and 1981, Alcoa constructed similar for 
otherredmud areas in Western Australia and in recent 

HDPE 

<!v<!tPnl<! for water retention 
structures and in the 

1980's. 
Australian in the 

PERSEVERANCE GOLD HEAP LEACH 
VICTORIA 

considerable use ofHDPE for 

is used as an \.-"'>.lUll"\.­

is one ofthe few in Australia 
construction. 

The Perseverance Gold Mine is at about 120km 
north of Melbourne in an area of traditional mixed 
wine It is an open mine with the ore 
crushed and treated leach up to 
30m with 

The immediate subsoil conditions ""r"nv'",,,, 
and the 1.0mm thick HDPE [fp,-,,.,.,,,,.,.,t,,·,,,,,,, 

installed 

H.", ""'''.a U'lJ' window from 
of 1989 into the winter which arrived with 
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Conditions for and field of the 6.86m 
wide HDPE sheet became difficult with wind 

to some of the liner and an unworkable wet 

was ",-"nU'VGU 

demanded new ",,,,,,,.,,t,,,,. 
wind shifts and to take 

extrusion 

geotextile fabric was 
conditions and the liner 

1""'''''')0; from fixed locations. This 
to 

was 
non-destructive methods and some destructive 

commenced in 1989 and 
with a second stage liner 

conditions in the 

HENDERSON WESTERN AUSTRALIA 

This is the first use of a liner for a landfill in 
Australia. The Henderson Landfill site is located near Perth 
in Western Australia within the of Cockburn north 
of Alcoa's red mud areas at The near 
surface E:>V'''Vf,J 

shallow 
area is limited domestic purposes. 

industrialised and the waste stream includes many 
nm.N,·V as well as the normal 

domestic waste. 

The first was to establish a transfer station within the 

30m 

2Cm 

10m 

and consolidate and cart the waste to a remote, 

I 

I 

\ 

\ 

I 

I 
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EXISTING 
I flOOR LEVEL 

1 __ 

l".'-""ul"' .... ''''',J secure less ,",GI,'''''LAVG 

to establish a landfill within the 

,--u,~ .. '.!', .... u ... v"" .. ,,'J"" put the cost of the first 
about A$30 per tonne with about 40km of 
second at about per tonne the nrp'rn,,,rn for 

which was estimated at A$4 per tonne. 

The site itself is 
base and the water table is "U''''''''',J 
floor. Site nr,·n",."tinn 

liner was installed over those 
of the site where the base was less than 3m above the 

of the local EP A. 

The liner itself is 2.0mm thick HDPE liner in 6.86m wide 

of fusion and extrusion 
a program of non-destructive and destructive 
area is about and the installation took 
about six weeks. 

Leachate is collected via sumps for 
recirculation and eventual treatment. 

WESTERN AUSTRALIA 

This is in the of Gosnells near Perth. in Western 
Australia and it started life as an industrial waste 
collection and has since been up with domestic 
waste to the installation oh HDPE cover. 

The came imo service around 1979 and was 
amix 

in an area of soils. There has been some 
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evidence of local soil contamination and several incidents of 
1987 and 1988. The 

since become 
bulldozer 

firm and was able to ""Tl1V),n 

a track bearing pressure of about 10 
O(){~raltlOIls without difficulty. 

The cap has the 
Glick lVH ..... "" ...... 

layers, as illustrated in 
1990b): 

Sandy Loam - Soil Cover - 300mm 
• Clean Sand - lOOmm 

1.0mm thick HDPE 
• Clean Sand - lOOmm 
• Clay Cover - 300mm 

CLEAN SAND 

CLA Y 

2. """"I,'" 

LOAM COVER 

. "EfUSE ... 
co " .c> • 

- Gosnells 

2 

The dimensions are 132m by 58m and the cover crown 
is superelevated by about 3.5m relative to 
is restrained by anchor trenches. Gas vents are fitted across the 
crown and around the edges. 

The cover is to be constructed from l.Omm thick HDPE liner 
in 6.86m wide seamless rolls and welded 

by non-destructive and destructive testing. 

To the of the authors, the Gosnells site will be the 
first use of geomembranes in Australia for capping of waste. 
However, there are at least two other sites in the design 
which will involve using composite liner systems. 

tailings near Perth and an 
rli~"",~",l site in Brisbane 

BRISBANE CITY COUNCIL WASTE DISPOSAL 
CONTRACT,QUEENSLAND 

of Brisbane is a serving a of 
about 1 million Tenders were caned 
a contract for waste collection and disposal of the entire 

for the next 30 years. for the 
contract attracted several bids, at the 
these have been narrowed down to two remaining bids both of 
which involve use of geomembranes in combination with 
other lining materials. The sections describe the 
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systems for each of the using 
information obtained from available information 
(References 3 and 

Blrr .... "'''.,n Rochedale LandfiU The proposed Rochedale 

the site. 

Waste is located in a former 
located to the south of the Brisbane CBD. The 

in clayey soil and is generally above the water 
there is evidence of spring in of 

The liner design is illustrated in 3 and 
comprises the following elements: 

sub-liner groundwater 
drainage system) 

0.9m of compacted local clay soil to have in situ 
pel:mt~al)iUn) of not less than 1 x 

1.5mm HDPE geomembrane 

leachate collection system comprising geonet 
geotextile and selected porous fill. 

n"f'.n",.~tlon will involve of the base and 
of batters. Final V~t'P"'o of the site will involve 

a 1 m thickness of compacted covered by topsoil. 

COMPACTED REFUSE·.:' 
>~ :"?':.'.:'.;;':: : .... c?.: ........ :.;;: .. 

.··.0: '. 
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~ 
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.,.,."."-,",.,,,,£1 Swanbank 
is to be located in the 

Shire of Moreton located on the western of the 
of Brisbane. The site is a former open cut coal mine used to 

coal to the Swanbank Power Station. A cross-section 
of the liner is illustrated as 4. 
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rn6""~"" Base Liner Swanbank 

Once the site has been and a of 
will be installed at the base of each landfill 

The composite liner nu'n('.~ .... , 
HDPE liner underlain 
liner. 
from 

"'V'''~''''''.vu waste to nn"",w 

will be overlain a non-combustible 
Df()te(;tlCln over the system. 
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There are many innovative uses for 
considered in someofwhich 
trends. These include 
cut-offs for vhi"""'J;:; 

below as an vA,,,,,,V'''' of one of these innovative uses. 

animals or insects in search of food. Wide roll widths allow 
widths 

to avoid 

There are now several successful farms in northern New South 
Wales for markets 
and there are in hand to use 
power station cooling to cultivate seasonal 

FUTURE DIRECTIONS 

new taxation measures 
Geomembrane use is 
leach in the 

It can be that there will be environmental 
awareness and control for the of 

to lead 

as an alternative to for use in composite systems. It can 
be that a conservati ve view will to the further 

of it will be a matter of 
and 
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In this environment it can be expected that use 
in Australia buton a basis of continual enhancement 

cost effectiveness, If there is to be 

assurance 
programs. It will be necessary to educate owners that 

systems will be achieved if an of these aspects are 
handled by Pvt"", ... ,pn/'p£l 

and fabricators. 

CONCLUSIONS 

Geomembranc use in Australia is increasing at a 
rate but does not have the by centralised 

u<auv,,,, and technical which would give rise to 
ex tensive environmental "1J1'"'U'_""V'i'''. 
and hydrogeological reasons for the less ._",~.~ .• _~ ~nl~rOi~rn 
to environmental matters in Australia. 
use will continue to increase on the basis of economic 
aplJfaiisal of control measures and that nP.'form 

standards are maintained. 
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