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make our membranes very attractive and economical options for the user.

Single-ply principle and ballasted roofs
Our waterproofing systems are based on the single-ply principle, mechani-
cally fastened or ballasted. They are much more dependable and durable 
than traditional roofing systems consisting of two or more glued layers.

Not just roofs
In addition to roofing, Trelleborg Waterproofing supplies a wide range of
membranes and systems for waterproofing and containment. We have sys-
tems for facades, tanking, secondary containment, reservoirs and landfills. 

Trained contractors
A waterproofing system is no better than its weakest link, and experience 
has shown that damage and leaks are usually caused by faulty installation. 
That is why we provide all our contractors with training on our water-
proofing systems: product knowledge, application methods and quality 
assurance.

A safe choice
Buyers benefit from an extensive quality control plan that covers the whole  
process, from raw materials and manufacturing until the waterproof 
membrane is in place, so you can be sure that it will perform its function 
for many years to come.
    Our warranty assurances and safety packages are among the most com-
prehensive on the market. 

Protection against the elements
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Public Company Coal Mines Kolubara, Lazarevac, Serbia
Elastoseal Geomembrane References

Kolubara River Displacement Scheme and Design 
Consideration
The Kolubara river dislocation scheme was a very complex 
project. The scope and complexity largely overcomes clas-
sic hydro technical tasks related to minor redirection of 
watercourses for the following reasons:
1.	Due to excavation of large areas of the open pit mines 	
	 to depths of over 20 meters, the dislocation of the wa-	
	 tercourse is drastic from its original route.
2.	The dislocated riverbed will be in very close proximity 	
	 to the future open pit mines and had to be designed to 	
	 prevent seepage into the open pit area.
3.	The watercourse had to be dislocated along the open 	
	 pit mine contours and the river bed sections had to
	 stable geotechnically.
4.	The watercourse had to be designed for maximum 	
	 flood and protect riparian lands from flooding.
5.	The displaced river had to be designed to be stable as 	
	 regards bed and banks erosion during maximum flood 	
	 650 m2 per second.

Lignite coal is the major source of energy in Serbia, used for 
coal fired electric power plants. The 600 square kilometre 
Kolubara open pit is the largest supplier of lignite coal in the 
Republic. In order to expand the coal field it was in the year 
2000 decided to move 5 kilometres of a major river. The 
Kolubara River meanders north – south through the centre of 
the of the Kolubara coal basin and has a maximum flood of Q 
= 650 cubic meters/second. Combinations of compacted clay-
liner (CCL) and highly extensible EPDM geomembrane with 
geotextile protection were chosen to satisfy design require-
ments. At the completion, approx. 100 000 sqm:s of EPDM 
geomembrane, 200 000 sqm:s of geotextile was installed 
along with over 265 000 m2 of CCL to provide the requisite 
hydraulic seepage barrier. The EPDM liner installation was 
completed in March 2007 and the new river bed was opened 
in the autumn of 2007.

6.	The displaced watercourse had to be designed to flow 	
	 over waste soil deposit areas, reclaimed land and 	
	 through variable geological strata and sedimentary lay-	
	 ers, some of which are highly permeable.

Final design of the river bed and banks included three 
types of sections for the approx. 5 km:s of the new Kolu-
bara watercourse. Included was also a 120,000 sqm lake, 
which will serve as a recreational and ecological feature to 
help improve the area devasted by mining. The lake was 
constructed over an old ash waste disposal pit, the bot-
tom being lined with a 1 m thick CCL up to elevation 84 
m. The steeper upper slopes of the lake were lined with 
EPDM geomembrane with protection geotextiles and 
overlain with crushed stone (300<D<500) armor protec-
tion. (Figure 1.)

Figure 1. Typical lake bank section with anchor bench CCL/
EPDM tie-in at the 84 m elevation.
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THE KOLUBARA RIVER DISPLACEMENT, LAZARE-
VAC, SERBIA.
Owner: Public Company Coal Mines Kolubara 
Designer: Jaroslaw Cerni Institute, Belgrade
Contractor: Neshvyl Ltd, Belgrade

Technical data
Installation: April 2006-March 2007
Liner: 1,0 and 1,2 mm Elastoseal EPDM Geomebrane
Area: 98 000 m2
Splicing: Thermobond Dual track seam
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Public Company Coal Mines Kolubara, Lazarevac, Serbia
Elastoseal Geomembrane References

The Canal lining design were made in three types of 
channel cross sections depending of substrate soil. Ca-
nal Type 1 were designed for excavation through original 
ground containing high porous gravel layers that require 
effective seepage control. This section require crushed 
stone armor (300<D<500 mm) protection over the upper 
protection geotextile on the 3H:1V side slopes. (Figure 2.)

Canal Type 3 is designed as 1,2 m thick CCL layer only 
for reaches that are not susceptible to potential settle-
ments. The requisite 1,3 meter of ballast is still required to 
protect the CCL and for erosion control.

Figure 2. Typical Canal Type 1

The Canal 2 type is designed for reaches constructed 
through waste soil that will be susceptible to differential 
settlement. The section is a composite lining with the ge-
omembrane placed over the 1,0 m thick CCL base layer. A 
ballast layer is used over the geosynthetics to prevent up-
lift as well as protection. To prevent scour of the soil bal-
last layer at high flood conditions, crushed stone erosion 
control “belts” are placed fully across the canal section at 
100 meter intervals. (Figure 3.)

Figure 3. Typical Canal Type 2

Geomembrane and Geomembrane/CCL Composite
In channel sections were not only erosion control was ne-
cessary an Elastoseal EPDM membrane was used. EPDM 
was selected for a variety of design considerations inclu-
ding the following:

•	 Highly extensible for differential settlements (> 300 % 	
	 yield with no yield point).
•	 Highly effective moisture barrier (low wvt rate, histo-	
	 rical use).
•	 Proven historical use in canals and large water con-	
	 tainment projects (> 50 years).
•	 Long design life requirement.
•	 Thermally weldable for factory fabrication (effective 	
	 QC procedures).
•	 Large custom panel fabrication (full cross channel 	
	 width panels, large area coverage).
•	 Thermally weldable for field installation and QC.
•	 Proven QAS procedures and methodology.
•	 High conformance to subsoil irregularities.
•	 High puncture resistance.
•	 Construction stress resistance (i.e. ballast placement 	
	 with 300<D<500 mm stone).
•	 Construction during cold winter months (< 0° C).
•	 Requirements for rapid, efficient installation (Project 	
	 time constraints).
•	 Local (regional) fabrication and support.

Large Scale Site Performance Testing
The design and the method of placing large stone with 
heavy equipment and equipment travel necessitated a field 
loading test. Prior to approving design and and methods a 
20 m by 30 m test section on the lake bank was made. On 
top of the 1,0 mm EPDM and 350 g/sqm geotextile top 
and bottom of the membrane the placement of the stone 
layer with a 50 ton loader took place. After the placement 
all stones were removed and the EPDM membrane and 
the geotextiles were inspected. No geotextile damage or 
puncturing of the EPDM was noted in the trial.

Site performance test
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Fabrication and installation of the Geomebrane
Prefabricated panel sizes were determined by the location 
and cross section of the river banks. Layout drawings of 
each section were first made and approved so that each 
panel number is located in its precise location on the river 
section. 

For the river banks the size of the panels varied between 
12 to 15 m width by 50 to 67 m length. The length was 
determined by full canal section width so that only longi-
tudinal cross channel seams were used. This allowed for 
full double fusion field seams an QC air channel testing 
across the new river section. The lake bank section requi-
red panels 20 to 35 m in width by 50 m in length.

The prime contractor scheduled incremental canal sec-
tions for preparation of earth works, lining installation 
and cover soil placement at a one week basis. Immedia-
tely after positioning the cross canal seams were made by 
dual track thermal fusion bonding with air channel for 
testing. All field seams were tested with air pressure direct 
after seaming. In addition all subgrade preparation, panel 
placement procedures, welding, testing and reporting was 
accomplished in accordance with Trelleborg QAS proce-
dures and under full third party CQA observation.

Construction Quality Control and Assurance
The fully designed and implemented Trelleborg Quality 
Assurance System was made a part of the contract docu-
ments and utilized to the full extent on the Kolubara pro-
ject. The QAS was comprehensive and included quality 
procedures from original roll goods manufacture through 
cover soil or aggregate placement. 

The QAS included the following: 
QC Manufacture of rollgods, QC Fabrication of panels, 
QC CCL Material and Placement, QC Subgrade Prepa-
ration, QC Panel Placement and Thermal Fusion Field 
Seaming and QC Cover Soils and Aggregate Placement. 

Implementation of the QAS in the field and at the fabrica-
tion plant was carried out by the third party consulting 
organisation CIP, Institute for Transportation, Belgrade.
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Public Company Coal Mines Kolubara, Lazarevac, Serbia
Elastoseal Geomembrane References

River bed with bridge

Panel Placement

Thermal fusion seaming
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Avesta Polarit, Avesta, Sweden
Elastoseal Geomembrane References

Bottom lining of landfill site
AvestaPolarit in Avesta manufactures stainless steel. A re-
sidual product from this is metal hydroxide sludge, con-
taining environmentally hazardous substances such as 
chromium. This must, in accordance with EU directive 
(1999/31/EC), be dumped in a class 1 landfill site which 
has the most stringent restrictions. In order to satisfy the 
requirements of the landfill directive, AvestaPolarit looked 
for a liner that is and will remain: completely watertight, 
resistant against chemicals, resistant to UV radiation and 
with very long service life. 
 On the basis of these premises, Elastoseal EPDM rubber 
membrane was chosen as liner. The dumping of the metal 
hydroxide sludge takes place in an open reservoir with 
a bottom liner of Elastoseal EPDM. When the landfill 
site is filled, after 4-5 years, it is planned to be covered 
with Elastoseal. This capping is simply performed, as 
the membrane can be spliced throughout its service life. 
After capping, the sludge will be fully encapsulated up to 
a pipe conduit which leads away the leachate water. This 
leachate water is treated using a 'reverse filter', where the 
water passes through layers of sand and gravel which bind 
larger particles before the water leaves the landfill site. 
After final treatment in a neutralisation plant, the water 
can be released into the nearby river Dalälven.

Bottom liner at landfill site, Avesta, Sweden. 
Owner:  AvestaPolarit Contractor: Hedbergs Tak 

Metal hydroxide sludge

Reversed filter in the form of:
	 200 mm sand 0-4
	 300 mm gravel 8-16

Geotextile class IV
Liner: Elastoseal EPDM 
Geomembrane
Geotextile class II

Substrate of clay

Final Landfill capping

Elastoseal EPDM 
Geomembrane

Ground conduit to 
neutralisationplant

Collection tank
for leachatewater

Clay embankment

Metal hydroxide sludge

Technical data

Installation June, 2001

Liner 1.2 mm Elastoseal EPDM Geomembrane

Area 7,100 m2

Prefabricated panels 2 at 13.8 x 66 m, 5 at 15.9 x 66 m

Installation time 7 days with 3 men

Splicing Thermobond dual track seams

Seaming speed 2-3 m/min
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Boliden Bergsöe, Landskrona, Sweden
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Capping fire waste, Landskrona, Sweden. 
Owner: Boliden Bergsöe. Contractor: Scandinavian Terra Tec AB.

50 m

20
 m

4,5 m
35 °

Capping fire waste
In summer 2001, lightning struck one of the buildings at 
Bergsöe in Landskrona. A large number of scrapped car 
batteries were being stored there pending recycling.  The 
lightning strike caused the building, to catch fire as con-
siderable heat was generated. Extinguishing was carried 
out by smothering with large volumes of sand. Mopping 
up of the fire took several months.
	 After the fire, there remained just 6,000 tonnes of sand 
mixed with 45% toxic lead oxide. The fire waste was to be 
stored on an open asphalt surface. 
	 Boliden Bergsöe is situated near the coast, and there was 
a significant risk of strong winds whipping up a cloud of 
lead-mixed sand, known as diffuse dusting. There was also 
a risk of rainwater carrying toxic substances down into the 
ground. These problems required an immediate solution. It 
was decided to encapsulate the fire waste with a membrane 
so that water and wind could not release the hazardous 
substances in the time it would take to process the waste.
	 The Boliden Group has already used rubber membranes 
in landfill sites with good results and, following internal 
recommendations, an Elastoseal rubber membrane was 
chosen. This provides a flexible liner which conforms to 
all substrates, without the formation of air pockets. The 
covering is tightly sealed and provides a secure storage 
area. Covering fire and industrial waste is often quite suf-
ficient in locations where water cannot rise up and dissolve 
the waste from underneath.

Technical data

Installation March, 2002

Liner 1.2 mm Elastoseal EPDM Geomembrane

Area 1,610 m2

Prefabricated panels 3 psc. measuring approx. 37 m2 each.

Installation time 8 hours for 2 men

Splicing Thermobond dual track seam

Seaming speed 2-3 m/min

Elastoseal Geomembrane References
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Gnosjö Municipality, Gnosjö, Sweden
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Secure long-term closure
At the end of the 1960s there was an extensive surface 
treatment industry in Gnosjö, Sweden. This industry 
resulted in emissions of heavy metals and cyanides, and 
large stores of metal hydroxide sludge were established. 
The problems were remedied by Gnosjö Municipality col-
lecting and assuming responsibility for the handling of 
industrial waste from the entire area. During this perod, a 
total of 1500 tonnes of hydroxide waste and arsenic were 
collected. At this time Gnosjö Municipality was granted 
permission to build landfill sites with only asphalt as the 
bottom layer, but wisely considered that the waste was so 
toxic that asphalt would not provide sufficient security. 
Instead, they looked for a material that would guarantee 
safe, long-term storage, and found the solution in a rubber 
membrane.

Benefiting Trelleborg knowledge
The bottom drains from the landfill site run to a closed 
concrete well. The idea was that this would be used to store 
leachate water for detoxification. However, it has become 
evident that hardly any leachate water at all emerges from 
the sludge that was dewatered before being dumped. 
The well has instead turned into a good opportunity to 
check that the membrane remains leakproofed and that no 
groundwater or rainwater leaks in through it. Sixteen years 
later, the landfill site is still completely tight, maintenance-
free and only requires occasional checking.
	 Trelleborg has more than 30 years’ experience of using 
rubber membranes as geomembranes. During this time, we 
have developed products that retain their physical proper-
ties for an extremely long time. We know that a material’s 
service life is determined by the strength of the material’s 
chemical bonds, as well as the external circumstances af-
fecting the material. Elastoseal EPDM Geomembrane is 
fully cross-linked and stable. This makes Elastoseal the dia-
mond among liners.

Industrial waste closure, Gnosjö, Sweden. 
Owner: Gnosjö Municipality 

1984

1985

2002

Technical data

Installation 1984

Liner 1.5 mm Värnamo Butyl

Area 2,000 m2

Splicing Hotbond

Elastoseal Geomembrane References
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Ljungby Municipality, Ljungby, Sweden
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Bredemad’s waste station
Ljungby Municipality has decided to extend its environ-
mental undertaking by collecting, and treating locally, all 
leachate water which comes from the existing landfill site 
at Bredemad’s treatment plant. In order to do this, the 
municipality has commissioned the construction of a new 
40,000 m3 leachate reservoir with a sealing layer comprising 
14,000 m2 Elastoseal EPDM Geomembrane.
	 In the new leachate reservoir, the leachate water will be 
stored temporarily in order to be used for irrigating ener-
gy forest, when the season allows. The reservoir has been 
built with two separate compartments so that emptying 
and treatment can take place in one of the tanks, while 
the other tank receives all the leachate water. Under the 
surface of the membrane are eight drainage pipes for the 
groundwater. 
	 The leachate water is pumped from the new leachate 
water reservoir to a newly planted energy forest covering 
7.5 hectares. The energy forest absorbs the heavy metals 
and, after felling, the timber is burned in the municipality’s 
district heating power plant, where the contaminants can 
be dealt with.

Bredemad Leachate water reservoir 

Bredemad’s waste station, Ljungby.
Client: Ljungby Municipality Ground 
Contractor: Mark & Miljö i Ljungby AB. 
Membrane installer: Tak & Membranteknik i Värnamo AB.

Technical data

Installation June 2001

Liner 1.0 mm Elastoseal EPDM Geomembrane

Area 14,000 m2

Prefabricated panels 5.9 x 90 m

Installation time 3 weeks with 3 men

Splicing technique Thermobond with channel splices 

Spicing speed 2-2.5 m/min

Comprehensive plan of the waste station:

1.	 Landfill surface
2.	 Old leachate water collection 
associated with two ditches 
around the landfill site.
3.	 Pipe to new leachate water tank.
4.	 New leachate water tank 
measuring 40,000 m3 with a 

6

1

2

4

3

5

bottom sealing layer comprising 
14,000 m2 Elastoseal EPDM 
Geomembrane.
5.	 Pump housing and pipe to 
energy forest. 
6.	 7.5 hectare energy forest. 

Elastoseal Geomembrane References
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Rangsells, Umeå, Sweden
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Composting area 
During January 2002, Elastoseal EPDM Geomembrane 
was installed at Dåva Ecocycle Station in Umeå. The 
membrane will operate as a bottom liner for an area set 
aside for the mixing and storage of organic material, classified 
as non-hazardous waste.
	 The compost material is first mixed before being placed 
on an open area. Under the compost material are layers of 
chipped wood and chipped tyres. These materials are used 
because it is desirable for the compost material to come 
into contact with as much air as possible, at the same time 
as leachage water is drained away effectively. 
Adjacent to the compost, a 500 m2 tank was installed 
which receives leachate water for reuse.
	 One of many factors which resulted in Elastoseal being 
chosen as the liner for this project, instead of e.g. polyethylene 
or Bentonite, is that the installation was carried out in the 
middle of the coldest Swedish winter. The rubber membrane, 
unlike many other lining materials, can be spliced and remains 
flexible at temperatures as low as –15° C.

Composting area at Dåva Ecocycle Station in Umeå, Sweden. 
Owner: Ragnsells. Contractor: Åke Larsson Grävare AB.

Technical data

Installation January, 2002

Liner 1.0 mm Elastoseal EPDM Geomembrane

Area 8,600 m2

Installation time 8 days for 4 men

Splicing Thermobond dual track seam

Seaming speed 2-3 m/min

Composting material

Large wood chips

Chipped tyres

Sand

Geotextile
Elastoseal EPDM

Sand

Composting area

Coarse gravel

Drainage pipes for 
leachate water

Mixing
Surface 

Asphalt

Base course

Reinforcement 0-80

Fine-grained sand

Geotextile
Elastoseal EPDM

Sand

Elastoseal Geomembrane References
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Umeva, Umeå, Sweden
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Perimeter capping at industrial landfill site
In order to create an environmentally sustainable solution, 
Umeva has decided to cover the existing industrial landfill 
site at Dåva. As the landfill site is 160.000 m2 in size, the 
covering process will take place in stages. During the first 
stage, which was carried out in April 2002, Elastoseal EPDM 
Geomembrane was installed. This rubber membrane was 
used to cover the slopes at the landfill site.  
	 The installation commenced with a 2 metre deep ditch 
being excavated around the slopes that were to be covered. 
Double drainage pipes were laid in this ditch in order to 
drain the water away.
	 The rubber membrane follows the vertical surface on the 
outside of the drainage system up to ground level, where 
the slope begins at an incline of 1:4. Elastoseal EPDM 
Geomembrane has excellent friction properties as the mem-
brane is soft and has a patterned surface. This gives high fric-
tion with a low risk of sand and earth landslides. In order to 
facilitate future capping, the contractor made preparations by 
inserting splicing strips on the upper part of the membrane at 
this early stage. These can be used for splicing when the time 
comes to cover the top of the landfill site.

Perimeter capping at Dåva industrial landfill site in Umeå, Sweden. 
Owner: Umeva. Contractor: Åke Larsson Grävare AB.

Technical data

Installation April, 2002

Liner 1.5 mm Elastoseal EPDM Geomembrane

Area 5,600  m2

Installation time 12 days for 4 men

Splicing Thermobond dual track seams

Seaming speed 2-3 m/min

Groundwater

500 mm moraine

100 mm stone powder 0-4

500 g geotextile
Elastoseal EPDM Geomembrane 1.5 mm
500 g geotextile

100 mm stone powder 0-4

Ash

Coarse gravel bed
Drainage pipes 2 x 160 mm

Backfilled clay

Elastoseal Geomembrane References
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Åsele Municipality, Åsela, Sweden
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Landfill Capping
In 2001, Åsele Municipality decided to improve the stor-
age of waste at the municipality’s 28,000 m2 landfill site 
through capping. The landfill has been used for a long 
time for dumping waste from: industry, construction/
demolition, households and digested sludge.
	 The membrane alternatives which Åsele Municipal-
ity evaluated prior to capping were clay liner and Elastoseal 
EPDM Geomembrane. During the evaluation, it was found 
that clay liner would not provide adequate protection. As the 
landfill site contains a great many different types of waste 
which are deteriorating, there will be major movements and 
settlement for many years to come. A GCL liner would 
crack and leak with lost surface runoff as a consequence. 
It was also considered that the waste was so porous that 
it would be impossible to compact soil on top in such a 
way a clay liner would hydrate properly. The location of the 
site also meant that a clay liner would be a labour-intensive 
and expensive alternative. Extensive earthwork would be re-
quired in order to create slopes for water runoff.
	 Following the evaluation, the Elastoseal EPDM Geomem-
brane was the best alternative as it is a completely tight 
rubber membrane whose elasticity can withstand ground 
movements and conforms to the substrate. 
	 The installation at Åsele landfill site was carried out in the 
summer of 2002. The work proceeded extremely efficiently 
as the rubber membrane had been prefabricated in 18 panels 
tailored to drawings. 

Landfill Capping, Åsele, Sweden. Owner: Åsele Municipality. 
Contractor: Åke Larsson Grävare.

Technical data

Installation July, 2002

Liner 1.0 mm Elastoseal EPDM Geomembrane

Area 28,000 m2

Prefabricated panels The area is divided up into panels, the largest 
panel measuring 1,840 m2

Installation time 16 working days with 6 men

Splicing Thermobond dual track seam

Seaming speed 2-3 m/min

Elastoseal Geomembrane References
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1969 Swedish Agricultural College, 
Lövsta, Sweden	
Manure pit.	 12.000 m2

1972-73 Swedish farmers, 105 jobsites, Sweden	
Manure pit.	 46.000 m2

1974 Bredåkra Gård, Ronneby, Sweden	
Manure pit.	 400 m2

1975 Swedish Agricultural College, 
Lövsta, Sweden	
Manure pit.	 15.000 m2

1976 Värnamo gummi, cooling water, 
Värnamo, Sweden	
Industrial reservoir.	 2.000 m2

1979 Supra, for gypsum slurry, 
Landskrona, Sweden	
Canal.	 28.000 m2

1979 Lambohov, Linköping, Sweden	
Hot water tank.	 2.800 m2

1983 Kallax Airport, Luleå, Sweden	
De-icing surface.	 2.000 m2

1984 Boliden Kemi, store acids, 
Helsingborg, Sweden	
Chemical storage.	 5.500 m2

1984 Gnosjö Kommun, store hydroxide waste, 
Gnosjö, Sweden	
Chemical storage.	 2.000 m2

1985 Ragn Sells AB, Högsbytorp, Sweden	
Chemical storage.	 1.500 m2

1987 SAS Headquarter, Frösundavik, Sweden	
Ornamental lake.	 4.000 m2

1989 The Globe Hotel, The Globe Sportsarena, 
Stockholm, Sweden	
Ornamental lake.	 2.200 m2

1990 Kristinelunds Slott, Helsingborg, Sweden	
Ornamental lake.	 1.700 m2

1990 ABB Hafo, cooling water, Järfälla, 
Stockholm, Sweden	
Industrial reservoir.	 7.000 m2

1990 Stripa Research, Mine for Clay Technology, 
Sweden	
Tank closed.	 220 m2

1991 Flädje Golfcourse, lining under green, 
Vessigebro, Sweden	
Golf course.	 2.400 m2

1991-93 The Botanic Garden, 
Gothenburg, Sweden	
Garden Ponds.	 600 m2

1992 Värnamo Golf Club, Näsbyholm, 
Värnamo, Sweden	
Golf course.	 800 m2

1992 Boliden AB, Rönnskärsverken, 
Skellefteå, Sweden	
Waste Deposit Cap.	 15.000 m2

1992 Leto AB, Värnamo, Sweden	
Waste Deposit.	 300 m2

1993 Kikås, Mölndal, Sweden	
Lechate Reservoir.	 14.000 m2

1993 Araslövs Golf Club, Araslöv, Sweden	
Golf course.	 1.400 m2

1993 Stockholms Golf Club, Kevinge, Sweden	
Golf course.	 1.150 m2

1993 Fryxellska skolan, Sunne, Sweden	
Ornamental lake.	 240 m2

1993 Museum Fjärilshuset, Haga, 
Stockholm, Sweden	
Ornamental lake.	 600 m2

1994 City park, Linköpings kommun, 
Linköping, Sweden	
Ornamental lake.	 900 m2

1994 Skånebränneriet, Kristianstad, Sweden	
Waste water reservoir.	 19.000 m2

1994 University of Stockholm, 
Tovetorp, Sweden	
Waste deposit.	 1.900 m2

1994 Dala Airport, Borlänge, Sweden	
Waste water reservoir.	 1.600 m2

1995 Götaströms Golfbana, Skillingaryd, Sweden	
Golf Course.	 2.000 m2

1996 Kemira Kemi, store acids, 
Helsingborg, Sweden	
Chemical storage.	 5.000 m2

1996 Märsta Kommun, city park, 
Märsta, Sweden	
Garden ponds.	 2.000 m2

1996 E4 Väderstad, Mjölby, Sweden	
Road dam.	 4.000 m2

1996 E4 Gåsagård, Hamneda, Sweden	
Road dam.	 1.550 m2

1996 Stora Torget, Pajala, Sweden	
Pond.	 250 m2

1996 Vejnan Cemetary, Dalarna, Sweden	
Pond.	 400 m2

1996 Nytorget, Nyköping, Sweden	
Pond.	 100 m2

1996 Wolf site pond, Skansen, 
Stockholm Sweden	
Zoo Park.	 200 m2

1996-97 Citypark, Katrineholm, Sweden	
Ponds.	 600 m2

1997 Vasaparken, Västerås, Sweden	
Pond.	 600 m2


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


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1997 Gräsåsens Deposit Station, 
Östersund, Sweden	
Waste Deposit.	 3.000 m2

1997 Ericsson AB, Kumla, Sweden	
Pond.	 900 m2

1997 Trädgårdsföreningen, Linköping, Sweden	
Ornamental lake.	 1.600 m2

1997 Borealis AB, Stenungsund, Sweden	
Waste water reservoir.	 1.600 m2

1997 Bear site pond, Skansen, 
Stockholm, Sweden	
Zoo Park.	 320 m2

1997 Odensbacken, Örebro, Sweden	
Waste water reservoir.	 2.400 m2

1997 Boliden AB, Kristineberg, Sweden	
Waste water reservoir.	 6.000 m2

1997 Kattarps Soptipp, Östra Göinge, Sweden	
Waste water reservoir.	 2.100 m2

1997-98 The University, Umeå, Sweden	
Ornamental lakes.	 2.200 m2	
	
1998 Cemetary, Lidköping, Sweden	
Ornamental lake.	 500 m2	

1998 The Botanic Garden, Gotland, Sweden	
Pond.	 150 m2	
	
1998 Cemetary Skogskyrkogården, 
Kungsbacka, Sweden	
Pond.	 100 m2	

1998 Museum Fjärilshuset, Haga, 
Stockholm, Sweden	
Pond.	 350 m2	

1998 Roundabout Värmdövägen, 
Stockholm, Sweden	
Pond.	 600 m2	
	
1998 Stadsparken, Lidköping, Sweden	
Ornamental lake.	 1.400 m2	

1998 Jörn, Skellefteå, Sweden	
Pond.	 500 m2	
	
1998 Tom Tits Experiment, Södertälje, Sweden	
Pond.	 800 m2	

1998 The Harbour, Mönsterås, Sweden	
Pond.	 100 m2	

1998 Valstadsskolan, Gamleby, Sweden	
Pond.	 500 m2	

1998 Västernordskolan, Skärholmen, Sweden	
Pond.	 100 m2	

1998 Skansenskolan, Kalmar, Sweden	
Pond.	 100 m2	

1998 Park, Uppsala, Sweden	
Pond.	 600 m2	

1998 Cemetary Norra Kyrkogården, 
Kalmar, Sweden	
Pond. 	 500 m2	

1999 Ecological village, Kullön, 
Vaxholm, Sweden	
Ornamental lake.	 2.100 m2	

1999 Astra Zenica, Södertälje, Sweden	
Ornamental lake.	 1.800 m2	

1999 Agustenborg, Malmö, Sweden	
Surface water ponds.	 1.500 m2	

2000 Brunnsparken, Ljungby, Sweden	
Surface water ponds.	 10.900 m2	

2000 Sunninge Sund, Bro, for Vägverket, 
Uddevalla, Sweden 	
Road dam.	 3.500 m2

2000 The Water Lily Pond, Ramlösaparken,
Helsingborg, Sweden	
Pond.	 100 m2

2000 Börje Andersson, Ljusegren, 
Skillingaryd, Sweden	
Pond.	 150 m2

2000 Flickorna Lundgren, Skäret, Arild, Sweden	
Pond.	 150 m2

2000 Vägverket, Road 45, Sunne, Sweden	
Road Ditch.	 5.000 m2

2000 Bldg 13, Onkologen, Lund Hospital, 
Lund, Sweden	
Ornamental pond.	 850 m2

2000 STAPP AB, 25 sites totally, Sweden	
Shooting ranges.	 9.700 m2

2001 Bjäre Golfclub, Båstad, Sweden	
Golf course pond.	 4.500 m2

2001 Bredemad Waste Deposit, 
Ljungby, Sweden	
Leachate Reservoir.	 13.900 m2	
	 	
2001 Avesta Sheffield, Avesta, Sweden	
Industrial Waste Pond	 7.000 m2

2001 Alsterbro Water Purification Plant, 
Nybro, Sweden	
Reed beds.	 1.700 m2	
	 	
2001 Forshaga Municipality, Sweden	
Leachate Reservoir.	 5.000 m2

2001 Jäkneberget, Västerås Municipality, 
Sweden	
Ornamental ponds.	 1.000 m2

2001 Arvid Nilsson Vägarbeten, Torsby, Sweden	
Road Dam.	 1.000 m2

2001 Östby Water Purification Plant, 
Kramfors, Sweden	
Reservoir.	 2.000 m2	
	 	
2001 Farstorps Farm, Eslöv, Sweden	
Pond.	 700 m2	
	 	
2001 Tyresö Municipality, Tyresö, Sweden	
Ornamental Ponds.	 2.000 m2	
	 	
2001 Hultsfred, Sweden	
Ornamental Ponds.	 2.200 m2	
	 	
2001 STAPP AB, appprox. 15 ranges, Sweden	
Shooting ranges.	 16.300 m2	
	 	
2001 Municipal Landfill, Vänersborg, Sweden	
Leachate Reservoir.	 6.000 m2	
	
2002 Dåva Kretsloppsanläggning, Umeå, Sweden
Landfill, bottom liner.	 8.600 m2

2002 Mörebyggen, Kalmar, Sweden	
Crayfish farming.	 6.000 m2

2002 Dåva Industrial Lanfill, ditch area, 
Umeå, Sweden	
Landfill capping.	 5.600 m2

	
	

2002 Boliden Bergsöe, Landskrona, Sweden
Landfill capping.	 1.600 m2	
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2002 Mälarö Golfclub, Ekerö, Stockhom, Sweden	
Golf Course Pond.	 2.260 m2	
	
2002 Västerviks Stadspark, for Västerviks 
Kommun, Sweden	
Ornamental Lake.	 2.500 m2

2002 STAPP AB, 13 ranges, Sweden	
Shooting ranges.	 6.650 m2	
	 	
2002 Åsele Municipal Landfill, Åsele, Sweden 	
Landfill capping.	 28.000 m2	
	
2002 Kemira Kemi, Helsingborg, store acids, 
Sweden	
Reservoir Cover.	 3.100 m2

2002 Ljungby Kommun, Ljungby, Sweden	
Road ditch.	 1.800 m2

2002 Tveta, Södertälje, Sweden	
Capping.	 9.000 m2

2002 Rveingehed, STAPP AB, 4 ranges, Sweden	
Shooting ranges.	 1.620 m2

		
2003 Övreskog Landfill, Ulricehamn, Sweden	
Leachate reservoir.	 25.000 m2

2003 Örkeljunga Golfclub, Örkeljunga, Sweden	
Golf coarse pond.	 1.160 m2

2003 Strandkyrkogården, Stockholm, Sweden	
Cemetary pond.	 1.500 m2

2003 Hammarby Sjöstad, Stockholm, Sweden	
Ornamental ponds.	 2.000 m2

2003 Kv. Vitberget, Skellefteå, Sweden	
Ornamental ponds.	 2.900 m2

2003 Gansca deposit, Sundsvall, Sweden	
Leachate pond.	 1.000 m2

2003 Gässlösa deposit, Borås, Sweden	
Leachate pond.	 1.200 m2

2003 STAPP AB, 39 ranges, Sweden	
Shooting ranges.	 15.040 m2

2003 Boliden AB, Skelleftehamn, Sweden	
Waste water pond.	 1.500 m2

2003 Luleå Wastedump, Luleå, Sweden	
Leachate reservoir.	 5.000 m2

2004 Kungsholmen, Stockholm, Sweden	
Ornamental pond.	 1.000 m2

2004 STAPP AB, 21 ranges, Sweden	
Shooting ranges.	 11.010 m2

2004 Djupdalen, Karstad Energi AB, 
Karlstad, Sweden	
Aeration pond.	 4.800 m2

2004	 STAPP AB, 39 ranges, Sweden	
Shooting ranges	 15 040 m2

2004	 Boliden AB, Skelleftehamn, Sweden	
Waste water pond	 1 500 m2

2004	 Luleå Wastedump, Luleå, Sweden	
Leachate reservoir	 5 000 m2

2004 Djupdalen, Karstad Energi AB, 
Karlstad, Sweden	
Aeration pond.	 4.800 m2

2004	 Upplands Väsby, road E4, Stockholm, 
Sweden	
Ornamental ponds	 4 500 m2

2004	 Road crossing, Vinslöv, Sweden	
Ground water protection	 2 500 m2

2004	 Landfill Uddeholm, Borås, Sweden	
Capping	 3 000 m2

2004	 Saltängen, Västerås, Sweden	
Pond		  1 760 m2

2004	 STAPP AB, 21 ranges, Sweden	
Shooting ranges	 11 010 m2

2004	 Landfill, Hovgården, Uppsala, Sweden	
Sludge ponds	 3 200 m2

		  	
2005	 Aitik, Gällivare, Sweden	
Pond		  1 000 m2

2005	 Ragnsells, Högsbytorp, Stockholm, Sweden
Waste ponds	 1 500 m2

2005	 Sakab, Kvarntorp, Kumla, Sweden	
Waste pond and ditches	 3 000 m2

2005	 Bullermyren, Borlänge, Sweden	
Pond		  935 m2

2005	 Allevägen, Fryele, Värnamo, Sweden	
Backyard pond	 100 m2

2005	 STAPP AB, Halmstad range, Sweden	
Shooting ranges	 1 650 m2

2005	 STAPP AB, Kalixfors, Halmstad, 
Umeå, Säve, Sweden	
Shooting ranges	 2 400 m2

2005	 STAPP AB, Umeå, Sweden	
Shooting ranges	 2 100 m2

2005	 STAPP AB, 7 sites, Sweden	
Shooting ranges	 1 885 m2

2005	 Stora Holm Halkbana, Gothenburg, 
Sweden	
Pond Lining	 2 000 m2

2005	 Åre Municipal, Åre, Sweden	
Ponds		  2 000 m2

2005	 Västerby Farm, Vänge, Uppsala, Sweden	
Urine Manure Pit	 1 200 m2

2005	 Åkerby Farm, Åkerby, Uppsala, Sweden	
Urine Manure Pit	 1 600 m2

2005	 Troxhammars Golf, Skå, Sweden	
Golf Pond	 3 500 m2

2005	 Wapnö Farm, Falkenberg, Sweden	
Ensilage capping	 6 000 m2

2005	 SSAB, Oxelösund, Åle deposit, Sweden	
Waste capping	 14 000 m2

2005	 Bäckaskogs Castle, Sweden	
Ornamental Pond	 400 m2

2005	 Outo Kumpo, Avesta, Sweden	
Slurry Pond	 8 500 m2

2005	 Isover, Vrena, Nyköping, Sweden	
Industrial waste ditches	 3 000 m2

2005	 Mariefred Municipal, Mariefred, Sweden	
Reed beds	 3 100 m2

2005	 Furuvuksparken, Gävle, Sweden	
Zoo pond	 600 m2

2005	 Cray Fish Pond, Mörebyggen, Kalmar, 
Sweden	
Fish Farming	 1 400 m2

2005	 Stenungsund Municipalty, Stenungsund	
Leachate pond	 1 100 m2

2006	 Blaiken Mine, Lycksele	
Emergency Pond	 2 500 m2

2006	 Avesta Sheffield. Avesta	
Sludge Ponds	 14 000 m2
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2006	 Svensk Tryckhjutning AB, Vimmerby, 
Sweden	
Cooling Water pond	 2 000 m2

2006	 SSAB, Oxelösund, Åle deposit, Sweden	
Slurry Pond	 8 000 m2

2006	 STAPP AB, 5 ranges for 
Fortifikationsförvaltningen, Sweden	
Shooting ranges	 1 900 m2

		  	
2007	 Marieberg köpcentrum, Örebro, Sweden	
Ornamental ponds	 660 m2

2007	 Visby Gotland, GGK Golfclub, Sweden	
Golf pond	 4 000 m2

2007	 Vaggeryds Travbana (Trotting raceway), 
Sweden	
Ornamental pond	 4 000 m2

2008	 Vankiva Avfallsanläggning, Hässleholm, 
Sweden	
Landfill pond	 300 m2

		  	
2007	 Landfill Öjersjö, Gothenburg, Sweden	
Waste sorting area	 7 400 m2

2008	 Silverstone AB, Gjuterigatan, Ljungby, 
Sweden	
Landscape pond	 1 150 m2

		  	
2007	 SSAB, Oxelösund, Åle deposit, Sweden	
Waste enveloping	 42 000 m2

2008	 Brändkläppens Avfallsanläggning, Boden, 
Sweden	
Landfil capping	 3 000 m2

2008	 Industrial Landfill Semla, Fagersta, 
Sweden	
Landfill pond	 2 200 m2

		  	
2007	 Långbro dammen, Stockholm, Sweden	
Ornamental pond	 2 500 m2

2007	 Bld 14, Helicopter flottiljen, Linköping, 
Sweden	
Closed tank	 200 m2

		  	
2007	 Landfill Månsemyr, Orust, Sweden	
Leachate pond	 5 600 m2

2007	 Österleden/Brillinge, Uppsala, Sweden	
Ornamental pond	 1 200 m2

		  	
2008	 Skrubba Landfill, Tyresö, Stockholm, 
Sweden	
Landfill capping	 25 000 m2

2008	 K-Rauta parking area, Laxfiskevägen, 
Partille, Sweden	
Spill water tank	 1 100 m2

2008	 OKB Nuclear Power Station, Oskarshamn, 
Sweden	
Water Tank	 200 m2

2008	 Landfill Häradsudden, Kimstad, 
Norrköping, Sweden	
Leachate pond	 17 700 m2

2008	 Skogslyckan cemetary, Växjö, Sweden	
Irrigation Pond	 1 000 m2

2008	 SSAB, Oxelösund, Ålö deposit stage 6, 
Sweden	
Waste enveloping	 24 000 m2

2008	 Kallmoraberget, Norberg, Sweden	
Waste Deposit	 10 300 m2

2008	 Gerdmans, Markaryd	
Landscaping pond	 4 200 m2

2008	 Hammarby Sjöstad, Kanalvägen, 
Stockholm, Sweden	
Canal		  730 m2

2008	 SSAB, Borlänge, Svavelgärdet deposit, 
Sweden	
Waste deposit	 4 200 m2

2008	 Lövsta Landfill, Stockholm, Sweden	
Landfill Capping	 7 300 m2

2008	 STAPP AB/Häradsö, Strängnäs, Sweden	
Shooting ranges	 570 m2

2008	 SSAB, Oxelösund, Ålö deposit stage 7, 
Sweden	
Waste enveloping	 37 000 m2

2008	 Outo Kumpu AB, Nyby, Torhälla, 
Eskilstuna, Sweden	
Waste Deposit	 7 100 m2

2008	 Aittik Mine, Aittik, Sweden	
Waste area	 1 600 m2

2008	 Norrbro, the Royal Castle, Stockholm, 
Sweden	
Bridge Tanking	 1 400 m2

2008	 Djupdalens Deponi, Karlstad, Sweden	
Landfill	 600 m2

2008	 Storskogens Deponi, Oskarshamn, Sweden	
Landfill pond	 2 000 m2

		  	
2008	 Roma Kretsloppsanläggning, Roma, 
Gotland, Sweden	
Ponds		  950 m2

2008	 Storskogens Deponi, Oskarshamn, 
Sweden	
Landfill pond	 2 000 m2

2009	 Fågelmyra Avfallsanläggning, Borlänge, 
Sweden	
Landfill ponds	 6 000 m2

2009	  Wahlsta Gård, Bettna, Hallstahammar, 
Sweden	
Bathing pond	 300 m2

2009	 Månsemyr deponi, Ellös, Orust, Sweden	
Landfill bottom liner	 10 000 m2

2009	 Bergslagsvägen, Grimsta, Stockholm, 
Sweden	
Surface water pond	 2 700 m2

		  	
2009	 Moose park, Isaberg, Hestra, Sweden	
Pond		  400 m2

2009	 Outo Kumpu AB, Nyby, Torshälla, Sweden	
Industrial Waste deposit	 6 000 m2

1967 Brönderslevs Stadshopital, 
Brönderslev, Denmark	
Fire fighting pond.	 500 m2

1968 Limfjordtunneln, Aalborg, for Esso 
Chemicals, Denmark	
Road Tunnel.	 80.000 m2

1979 Samsöfarmen, Samsö, Denmark	
Manure pit.	 2.500 m2

1983 Nordsöcentrat, Hirtshals, Denmark	
Zoo Park.	 2.000 m2

1985 Maglehöjparken, Fredriksund, bitumen 
pollutions, Denmark	
Earth Capping.	 900 m2

1991 St Lyndelse Losseplads, Sandholt, Fyn, 
Denmark	
Waste Deposit.	 43.000 m2

Denmark
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1998 St Lyndelse Losseplads, Sandholt, 
Fyn, Denmark	
Waste Deposit Cap.	 5.000 m2

2000 Resevoir, Slaggdepot, Holstedbro, 
Denmark 	
Waste Deposit.	 460 m2

2001 Superfos AS, Vipperød, Denmark	
Industrial tank.	 530 m2

2001 Marcia-Böge A/S, Denmark	
Ornamental pond	 2 500 m2

2008 Lysholt Parken, Ringvej/Fertinvej, 
Vejle, Denmark	
Road landscaping	 2 250 m2

1969 Saima Canal, Finland	
Canal.	 1,600 m2	
	
1971 Agronom Lundström, Åbo, Finland	
Manure Pit.	 600 m2	
	
1986 Mini-Soumi, Ahtäri, Finland	
Ornamental lake.	 3.500 m2

1970 Pigfarm, Kapp, Norway	
Manure pit.	 600 m2

1976 Kalnes Jordbrukskole, Östfold Fylke, Norway	
Manure pit.	 2.600 m2

1994 Alfaset Gravlund, Anleggsgartner 
Tronslien, Norway
Cemetary ponds.	 750 m2

1995 Haslum Kirkegård, Öivind, Kofstad, Norway
Cemetary ponds.	 370 m2

1995 Vallersund Gård, Vallersund, Norway	
Ponds.	 900 m2	
	
1999 Lindum Ressurs og Gjennvinning, 
Drammen, Norway 
Food waste Composts.	 1.000 m2	
	
2000 Liestranda, Drammen, for NGI, Norway
Vacuum consolidation.	 2.400 m2

2009 Holmemkollen Ski Resort, Oslo 
(one panel), Norway
Snow production pond	 2 480 m2

1990 Reykjavik, Iceland	
Fish farming tanks.	 500 m2	
	

2000 Cracow Golf Academy, Cracow, Poland	
Golf Course.	 4.000 m2

2004 Orlen Co, Plock, Poland	
Fire Fighting Pond	 7000 m2

2006 Konstancin, Warsaw, Poland	
Landscape pond	 7000 m2

2000 Mariavölgy, Hungary	
Golf Course	 5000 m2

2001 Jánd Municipal, Jánd, Hungary	
Landfill capping.	 1.000 m2

2001 Hosszuhegyi AG, Sükösd, Hungary	
Waste water reservoir	 3 000 m2

Norway

Iceland

Poland

Hungary

Finland

2001 Residintial Office, Pusztaszabocls, Hungary	
Waste water reservoir	 1 500 m2

2001 DRV Rt, Agard, Hungary	
Waste water reservoir	 2 000 m2

2002 Education Center, Kecskemet, Hungary
Pond	 3 000 m2

2003 Apc, Hungary
Landfill Capping	 5 300 m2

2003 Diluted dung reservoir, Nyirbator, Hungary	
Manure Pit	 8 660 m2

2003 Skanzen, Hungary
Pond	 1 600 m2

2003 Pesti ut, Budapest, Hungary
Pond	 1 200 m2

2004 PISEC timber yard, Zahony, Hungary	
Fire fighting pond	 1 060 m2

2004 Diluted dung reservoir, Nyirbator, Hungary	
Manure Pit	 5 600 m2

2005 Borota, Hungary	
Manure Pit	 1 730 m2

2005 Mátramindszent, Hungary	
Manure Pit	 2 020 m2

1997 Retenzija C.S. Sava, Retenzija, 
Neshyl Ltd, Serbia	
Waste water reservoir.	 6.000 m2

2003 Highway pond, Belgrade Ring Road, Serbia		
Road conveyance	 5 000

2004 Fish Farm, Belgrade, Serbia		
Fish Farming	 800
	
2006 KOLUBARA Coal Mine, men made river, 
Serbia		
Water conveyance	 98 000

2009 Avce hydropower station, village Avce, 
Slovenia	
ornamental pond	 2 300 m2

1998 Belgrade, Yugoslavia	
Waste water reservoir.	 6.000 m2

2008 Open pit coal mine, Arcelor Mittal, Buvac, 
Prijedor, Bosnien & Herzegovina		
Canal lining	 20 700 m2

2003 Private garden, Praque, Czech Republic	
Pond.	 770 m2

2003 Aquagard jezirko, Praque, Czech Republic	
Pond.	 1,840 m2

2005 Ypsilon Golf, Czech Republic		
Golfpond	 6 400 m2

2006 Farm, ZD Krasna Ves, Lining and 
Floating roof, Czech Republic
Manure Pit	 5 000 m2

Denmark

Serbia

Yugoslavia

Czech Republic

Slovenia

Bosnien & Herzegovina
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1995 Sacyr, Bullas-Murcia, Spain	
Irrigation reservoir.	 29.600 m2

1995 Communidad De Regentes Pico De La 
Tienda, Jumilla-Murcia, Spain	
Irrigation reservoir.	 13.700 m2

1996 Agrifusa, Alhama de Murcia, Spain	
Irrigation reservoir.	 14.300 m2

1996 Emuasa, Embalse Contraparada-Murcia, 
Spain	
Irrigation reservoir.	 28.700 m2

1996 Sixto Pers Calopa, Los Urrutias, Murcia, 
Spain	
Irrigation resevoir.	 33.100 m2

1996 Cefusa, Pliego, Murcia, Spain	 Irrigation 
reservoir.	 13.700 m2

1996 Halcon Foods SA, Campos del Rio, Murcia, 
Spain	
Irrigation resevoir.	 14.300 m2

1996 Explotaciones Agricolas Duran SAT 4813,	
Mazarron, Murcia, Spain	
Irrigation reservoir.	 25.800 m2

1996 Cefusa, Cancarix, Albacete, Spain	
Irrigation reservoir.	 16.700 m2

1996 Lorenzo Fernandez Navarro, Librilla, Murcia, 
Spain	
Irrigation reservoir.	 13.200 m2

1996 Cdad. De Regentas Del Trasvase, 
Tajo-Segura, Calasparra, Murcia, Spain	
Irrigation reservoir.	 41.000 m2

1996 Communidad Regantes San Victor, 
Fortuna, Mur., Spain	
Irrigation reservoir.	 23.800 m2

1996 Gines Navarro Construcciones SA, 
Alguazas, Mur., Spain	
Irrigation reservoir.	 22.400 m2

1998 Ctra. Abalat km 115 Alcira-Valencia, Spain	
Irrigation reservoir.	 25.300 m2

1998 Torrevieja Kartagena Orihuela - Alicante, 
Spain	
Irrigation reservoir.	 58.000 m2

1999 Explotaciones Agricolas Bigastrenses 
SAT 7112 Torremendo - Alicante, Spain	
Irrigation reservoir.	 3.800 m2

1999 Alquileres Murcia SA, Los Valientes - 
Murcia, Spain	
Irrigation reservoir.	 10.000 m2

1999 Agroman, Calasparra - Murcia, Spain	
Irrigation reservoir.	 7.900 m2

1999 Explotaciones Agricolas la Halconera 
SL Cieza - Murcia, Spain	
Irrigation reservoir.	 9.000 m2

1999 Jose M Guillamon Blaya, Sucina, Murcia, 
Spain	
Irrigation reservoir.	 6.400 m2

1999 Finca El Olmillo SA, Fuentealamo, 
Albacete, Spain	
Irrigation reservoir.	 12.200 m2

1999 Cefusa, Cancarix, Albacete, Spain	
Irrigation reservoir.	 5.300 m2

1999 Agricola Aguilena S.A.T. 1.179, Paraje 
”Collado Tortuoso” Aguilas, Murcia, Spain	
Irrigation reservoir.	 97.500 m2

1999 Explot. Agricolas la Perdiz y Teconsa 
Urbana SA San Miguel de Salinas, Alicante, Spain	
Irrigation reservoir.	 8.900 m2

1999 Pedro Perez Zapata y Hnos. CB. Alhama de 
Murcia, Murcia, Spain	
Irrigation reservoir.	 7.800 m2

1999 Cdad. Regantes Tajo-Segura Sangonera la 
Seca Sangonera la Seca, Murcia, Spain	
Irrigation reservoir.	 37.200 m2

1999 Agrios Peca SA, Finca el Carril Alhama, 
Murcia, Spain
Irrigation reservoir.	 6.600 m2

1999 Transformaciones y Explotaciones 
Agricolas SA, Librilla, Murcia, Spain	
Irrigation reservoir.	 32.000 m2

1999 SAT No 6715 ”El Kajalindran”, 
Finca lo Ajauque-Fortuna, Spain	
Irrigation reservoir.	 11.200 m2

1999 Finca los Charcos, TM de Tobarra, Albacete, 
Spain	
Irrigation reservoir.	 8.000 m2	
	
1999 Sat No 1930 Aguas De Campix, Alhama, 
Murcia, Spain	
Irrigation reservoir.	 10.500 m2

2000 Union Agricola del Sureste SAT No 2114, 
Raiguero de Bonanza, Alicante, Spain	
Irrigation reservoir.	 6.000 m2

2000 Superior Fruticola SA, Aguilas, Murcia, 
Spain	
Irrigation reservoir.	 13.000 m2

2000 Exploitaciones Agricolas la Perdiz, 
Finca la Dehesa, Orihuela, Alicante, Spain	
Irrigation reservoir.	 19.100 m2

2000 SAT No 1930 Aguas de Campix, Paraje Bo-
quera de Campix, Al Hama de Murcia, Spain	
Irrigation reservoir.	 10.900 m2

2000 Explotaciones Agricolas Integradas SA, 
TM de Corvera, Murcia, Spain	
Irrigation reservoir.	 8.300 m2

2000 Communidad de Propietarios San Bruno, 
Algorfa, Spain	
Irrigation reservoir.	 7.200 m2

2000 Agricola Ascoy SL, Cieza-Murcia, Spain	
Irrigation reservoir.	 55.100 m2

2000 Cooperativa Monte Pilones SCL, Alhama 	de 
Murcia, Murcia, Spain	
Irrigation reservoir.	 11.300 m2

2000 Soldive Espana SL, Finca ”Balsares” Altet, 	
Alicante, Spain	
Irrigation reservoir.	 8.700 m2

2000 Jose M Guillamon Blaya, Santomera, 
Murcia, Spain	
Irrigation reservoir.	 10.400 m2

2000 Agrios Peca SA, Finca Puerto Limon, 
Alhama, Murcia, Spain	
Irrigation resevoir.	 10.700 m2

2001 Finca los Parrales CB, Jumilla, Murcia, 
Spain	
Irrigation reservoir.	 6.600 m2

2001 CDAD de Regantes la Acequia del Campo, 	
Cehegin - Murcia, Spain	
Irrigation reservoir.	 42.900 m2

2001 Jesus Frco.Egea Garre CB, Torrepacheco, 
Murcia, Spain	
Irrigation reservoir.	 5.100 m2
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2001 Hidrogosa SL, Lorca-Murcia, Spain	
Irrigation reservoir.	 12.300 m2

2002 Azaraque SA, Alhamra de Murcia, Spain	
Irrigation reservoir.	 18.700 m2

2002 Victorino Melo Acha, Vasconcillo Gumiel 
de Hizan, Burgos, Spain	
Irrigation reservoir.	 5.000 m2

2002 Finca Dehesa del Rey, Baza, Granada, Spain	
Irrigation reservoir.	 14.500 m2

2002 Intersa, Molina de Segura, Murcia, Spain	
Irrigation reservoir.	 19.600 m2

2002 Invernaders y Complementos SA, Los 
Canovas, Fuente de Alamo, Murcia, Spain	
Irrigation reservoir.	 10.900 m2

2002 FCC Construcciones SA-EMCOFA SA, 
La Grandella, Lleida, Spain	
Irrigation reservoir.	 9.800 m2

2002 Generalitat de Valencia/SARCO, Spain	
Irrigation reservoir.	 54.000 m2

2002 Embalse regulador de Riego ”El Morron”, 
Villena Alicante, Spain	
Irrigation  reservoir.	 55.000 m2

2003 Comunidad de Bienes Rosa Fluxia CB, 
Totana, Spain	
Irrigation resevoir.	 3.700 m2

2003 Bodegas Basconcillos SL, Gumiel de Hizan, 
Burgos, Spain	
Irrigation resevoir.	 5.000 m2

2003 Mas Jalec-Els Hostalestes de Balenya, 
Barcelona, Spain	
Pond.	 4.200 m2

2004 Hotel Golf Can Rafel, Cervello, Barcelona, 
Spain	
Ornamental pond.	 2.300 m2

2004 Finca los Verdugales, La Aranda, Avila, Spain	
Irrigation reservoir.	 2.040 m2

2005 Sarco SA, de la Muela-Alhama de Murcia, 
Murcia, Spain	
Irrigation reservoir	 32 000 m2

2005 Bases, Isidro, Mahon, Menorca, Spain	
Irrigation reservoir	 5 500 m2

2005 Batea, Tarragona, Spain
Irrigation reservoir	 48 700 m2	
	
2006 Campo de Golf Maioris, Lluhmajor, Baleras,
Spain
Golf Course	 27 000 m2

1999 Bassin nautique de Durbuy, Durbuy, Belgium
Ornamental fishpond.	 3.800 m2

2001 Costermans, Berlaar, tomato farm, Belgium	
Irrigation reservoir.	 5.000 m2

2002 Doorsnede Bekken, Belgium	
Landfill capping.	 1.000 m2

2002 Crematorium Uccle, Belgium	
Pond.	 1.000 m2

2002 Carrefour 	
Fire fighting pond.	 7.500 m2

2003 Carrefour	
Fire fighting pond. 	 8.000 m2

2003 ACOR, Belgium	
Manure pit.	 1.900 m2

	

2003 Wiekeworst, Belgium	
Irrigation pond.	 3.800 m2

2003 Zoerse, pond for biological purification of 
water, Belgium	
Water purification pond.	 2.000 m2

2003 Seneffe Castle, Belgium	
Ornamental pond.	 9.000 m2

2004 Renders, Malle, 2 biogas tanks+
urine storage pond, Belgium	
Biogas plant.	 3.400 m2

	
2004 BARKA, tomato glasshouse production, 
Belgium	
Irrigation reservoir.	 8.000 m2

2004 Gerto, Rijkevorsel, 2 ponds, Belgium	
Floating roof.	 4.000 m2

2004 Dejaeghere, Langemark, Belgium
Irrigation reservoir	 7 900 m2

2005 Tomato glashouse farm, Belgium
Irrigation reservoir	 10 000 m2

2005 ACOR, Rollegem, Belgium
Irrigation reservoir	 3 500 m2

	

2005 Puurs Arboretum, Belgium
Tree garden	 1 500 m2

2005 Nobis Farm, Belgium
Irrigation reservoir	 5 500 m2

2005  VCST, Industrialzone Schurhovenveld, 
Sint-Truiden, Belgium
Fire Fighting Pond	 700 m2

	
2005 Aquafin Pulderbos, bt Deckx, Belgium
Water purification pond	 2 500 m2

Spain

Belgium

Belgium

Geomembrane References
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Belgium Italy

Geomembran References

2005 IMWO Invest, Belgium
Overflow pond	 1 000 m2

	
2006 BIOSS, Budingen, Belgium
Biogas plant	 1 300 m2

2007 Volvo truck dealer de Groothe, Zwevezele, 
Belgium	
Ornamental pond	 1300 m2

2007  Verdonck Tomatofarm, Onze lieve Vrouw 
Waver, Belgium	
Irrigation reservoir	 4 000 m2

2007 Aldi Erpe, Belgium
Fire Fighting Pond	 1 200 m2

	

2007 Botanical garden, Eeklo, Belgium
Irrigation Pond	 600 m2

2007 DRAFIL, Herseaux, Belgium
Irrigation Pond	 1 000 m2

2008 Trois vent Gembloux, Belgium
Irrigation Pond	 2 350 m2

2002 Mr Jan Stenbeck, Luxemburg	
Ornamental lake.	 3.000 m2

1980 Comurhex, Narbonne, France	
Waste water reservoir.	 80.000 m2

1986 Comurhex, Narbonne, France	
Waste water reservoir.	 40.000 m2

1973 Piancavallo Winter Sport Hotel, 
Piancavallo, Italy	
Ornamental lake.	 25.000 m2

2007 Agricola Stelle di Marenna di Pepi 
Massimilliani, Grosseto, Italy	
Ornamental pond	 250 m2

	
	

2007 Sig. Calugi Candido, Fucecchio FI, Italy	
Ornamental pond	 1 135 m2
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Luxemburg

France

Italy

2007 Circolo Golf Maremma, Grosetto (PI), 
Italy
Golf Pond	 640 m2

2008 Monika Burner, Loc. Fontelinda, 
Pomonte-Scansaro, Italy
Pond	 490 m2

2009 Beach area, San Benedetto del Tronto, 
Italy	
Slurry reservoir	 13 500 m2

1979 Agricultural basin, Cowes, 
Isle of Wight, Great Britain	
Irrigation reservoir.	 7.000 m2

1984 ERDGAS Ltd, Belfast, Great Britain	
Fire fighting pond.	 2.500 m2

1984 Morrison Bridge Reservoir, Moosmoran, 
Great Britain	
Waste water reservoir.	 30.000 m2

1997 Rhinefield House Hotel, 
Hampshire, Great Britain
Ornamental Pond.	 2.000 m2

2000 Castle-Royale Golf Club, 
Maidenhead, Great Britain	
Golf Course.	 4.500 m2

2001 Rookwood Golf Club, Horsham, 
Sussex, Great Britain	
Golf Course.	 20.000 m2

2001 Michael Caine, (the mowiestar), 
Leatherhead, Surrey, Great Britain	
Ornamental Pond.	 1.100 m2

1980 Amdahl, Swords, Ireland	
Fire fighting reservoir.	 2.200 m2

1981 Tibbotstown Reservoirs, Ireland	
Water reservoir.	 2.200 m2

1984 Electric Supply Board, Moneypoint, Ireland	
Floating cover.	 14.000 m2

1991 Moorflether, Hower, Flinkenrieker 
Hauptdeich, Hamburg, Germany	
Embankment lining.	 7.300 m2

1992 Stillhorner, Hower, Klutjenfelder 
Hauptdeich, Hamburg, Germany	
Embankment lining.	 12.100 m2

1993 Klutjenfelder, Overwerder Hauptdeich, 
Hamburg, Germany	
Embankment lining.	 12.400 m2

1994 Haulander, Harburger, Aue, Gauerter, 
Klutjenfelder Hauptdeich, Hamburg, Germany	
Embankment lining.	 7.300 m2

1995 Buschwerder, Reiherstieg, Zollenspieker, 
Pollhorn, Overwerder Hauptdeich, Hamburg, Germany
Embankment lining.	 8.900 m2

1996 Zollenspieker, Cranzer, 
Veddel Nord Hauptdeich, Germany	
Embankment lining.	 16.500 m2

1997 Ochsenwerder, Entwerder, Ness, Moorwerder, 
Neuer Altenwerder, Pollhorner, Krauerler, Reiherstieg, 
Gauerter Hauptdeich, Hamburg, Germany	
Embankment lining.	 37.400 m2

Great Britain

Ireland

Germany
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1998 Altenwerder, Pollhorner, Moorwerder, Kraueler, 
Pollhornweg, Gauerter, Pollhornbogen, Schweensand, 
Hower/Warwischer, Spadenländer Obergeorgswerder, 
Zollenspieker Hauptdeich, Germany	
Embankment lining.	 64.700 m2

1999 Funfhauser, Kretsander, Kaltehofe, 
Lauenbrucher, Altenwerder, Ruschorter 
Hauptdeich, Hamburg, Germany	
Embankment lining.	 22.000 m2

2001 Altengammer, Neuengammer, Muggenburger, 
Bostelbeker. Moorburger Hauptdeich, Germany	
Embankment lining.	 23.100 m2

2002 Muhlenberger Loch, Germany	
Embankment lining.	 9.300 m2

2003 Nesspriel, Hahnöfersand, Muhlenbergloch, 
Germany
Embankment lining	 8 500 m2

2004 Muhlenberger Loch, Nesspiel, Nordteil 
Finkenwerder, Germany	
Embankment lining	 7 100 m2

2005 Moorburger, Germany
Embankment lining	 1 700 m2

2006 Muggenburger, Borstelbecker, Airbus 
Gelände, Germany
Embankment lining	 2 500 m2

1999 Josef Duben, Wienerstr 62, Ziersdorf, Austria	
Pond.	 300 m2

2001 Biotop 7091 Breitenbrunn, Austria
Pond	 650 m2

	

2002 Kalte Kuchl, 2263 Rohr im Gebirge, Austria	
Pond	 1040 m2

	

2003 Biotop Schwager, 3350 Haag/NÖ, Austria	
Pond	 730 m2

	
2006 OMV Tankanlager Auerstahl, Austria	
Pond	 1100 m2

2006 Agriculture pond, Switserland		
Pond	 4700 m2

2003 Vitens Waterauthority, Leuwarden		
Ornamental Pond	 1 500 m2

2003 Chernoluchje Community, Omsk; Russia		
Garden pond	 470 m2

2007 20 pits, Lithuenia		
Manure pits	 11 600 m2

2008 25 pits, Lithuenia		
Manure pits	 14 500 m2

1978 Teremuka Farm, Nakuru, Kenya	
Irrigation reservoir.	 7.000 m2

1979 Hellsgate, Lake Naivasha, Kenya	
Irrigation reservoir.	 5.000 m2

1986 UNEP Headquarters, Nairobi, Kenya	
Ornamental lake.	 400 m2

1992 Safari Park Hotel, Nairobi, Kenya	
Garden pond.	 200 m2

2004 University, Awasa, 8 ponds, Etiophia	
Waste water ponds.	 10.000 m2

2006 University, Awasa, Etiophia		
Waste water ponds	 24 000 m2

1981 Esfahan Canal extension, Iran	
Canal.	 260.000 m2

2004 Karaj Municipalty, Karaj, Iran		
Ornamental lake	 3 000 m2

2004 Pegah Diary Products, Shiraz, Iran		
Waste water pond	 7 000 m2

2005 Semnan, Iran		
Landfill	 3 000 m2

2006 Sahranavard, Damavand, Iran		
Irrigation pond	 8 000 m2

2008 Karaj public park, Karaj, Iran		
Ornamental pond	 3 500 m2

1982 100 small ponds by Rasmussen & Schöitz, 
Iraq	
Portable water reservoirs.	 60.000 m2

1983 Upper Salhabiyah Main Canal, Raqqa, Syria	
Canal.	 350,000 m2

1995 Ras Abu Fontas B, Qatar	
Desalination reservoir.	 25,000 m2

1983 Mohamedia, Soc. Nationale de Produits 
Petroliers, Morocco	
Brine water reservoir.	 34.000 m2

1984 UNICEF, Islamabad, Pakistan	
Portable water reservoirs.	 40.000 m2

1996 Chasma Dam Hydropower Project for 
Hyundai, Pakistan	
Canal.	 42.800 m2

1994 Benghazi, Aqua Bio System, Libya	
Fish farming tanks.	 6.100 m2

1980 Binladin Landscaping, Jeddah, incl floating 
cover, Saudi Arabia	
Water reservoir.	 800 m2
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Geomembrane References
Germany

Austria

Switzerland

The Netherlands

Lithuenia

Russia

Kenya

Kenya

Etiophia

Iran

Iraq

Syria

Qatar

Marocco

Pakistan

Libya

Saudi Arabia
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2002 Cul de Sac reservoir, Castries, St. Lucia, 
The Caribbean	
Irrigation reservoir.	 24.000 m2

2004 Cul de Sac reservoir, Castries, St. Lucia, 
The Caribbean	
Irrigation reservoir.	 30.000 m2

2008 Albany treated waste water dam 2, Albany,
Australia		
Canal	 1 550 m2

	
	

2008 Avenue Reserve, Warnboro, Rockingham,
Australia		
Ornamental pond	 2 700 m2

		
2008 Ellenbrook, Perth, Australia		
Irrigation Lake	 14 500 m2

2008 Islands residential development, North 
Cooge, WA, Australia		
Rainwater tank	 1 200 m2

2008 STAPP Boston, USA		
Shooting Ranges	 920 m2







Geomembrane References
The Caribbean

Australia

USA
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Geomembranes

A=Excellent B=Good C=Fair D=Poor NS=Not Stated NA=Not Applicable

Property Elastoseal 
EPDM

HDPE LLDPE CSPE 
reinforc.

PVC PP-R 
reinforc.

PP GCL 

Water Tightness A A A A A A A B

UV resistance A B D A D A A NS

Service life A B C A D A A B

Cold temperature impact A C B B D B B NS

High temperature resistance A B D B D A A NS

Flexibility A D B C B C B D

Elasticity A D D C D D C NA

Tensile strength C A B A C A B D

Chemical resistance B A B B C B B C

Resistance to hydrocarbons D B C D C C C D

Stress crack resistance A D B A B A A NA

Yield point A D C B C B B NA

Plasticiser content A A A A D A A NA

Root resistance A A A B B A A D

Rest, to microbiological attack A A A A C A A B

Puncture resistance B C B B B B B C

Surface friction A D D B B B B B

Slope stability A C B B A B B D

Thermal stability A C B A C A B A

Dimensional stability A D D A B A B A

Multiaxial strain A D C C B C B D

Resistance to settlements A C B C A C B D

Seamability A C B B B A B C

Seamability at cold temp. A D D B D B A NS

Seam strength A A A A B A A D

Seam testing A A A B A B A NA

Ease of installation A C C B A B B A

Permeability B A B B C B B B

Environmental properties A A A B D A A A

Repairability B C B D C B B NA

Details, design and installation B D C B B C B C

Conformance to substrate A D C B B C B B

* ) A GCL is not a geomembrane, but a natural sodium bentonite clay between two geotextiles, properly hydrated under soil cover (Confining stress)
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COMPARATIVE PROPERTIES FOR 
BARRIER APPLICATIONS
Vulcanized Elastoseal EPDM Geomembrane and 
HDPE Geomembrane

Thermal expansion/contraction
HDPE has a high coefficient of thermal movements and 
is a rigid type of membrane during moderate to high tem-
perature differentials, such as from day to night, winter to 
summer. Increased outdoor temperature will cause waves 
in the liner due to expansion and stress due to contrac-
tion. Such continual flexing cause problems, which could 
lead to stress cracking and that the liner is pulled out of 
anchoring trenches. It also cause a major splicing problem 
on site and could cause site splice quality problems.
	 EPDM is extremely flexible, will not when used as a ge-
omembrane have any of above problems.

Stress cracking
Stress cracking is a brittle fracture phenomenon. It is a 
fundamental property of crystalline HDPE and can occur 
at stresses that are only 30-40 % of the yield stress.
	 Stress cracking occurs primarily at the seams of HDPE, 
at stress concentrations and thickness irregularities. 
Thickness irregularities can be caused by thickness vari-
ations in membrane, by scratches, abrasions or grinding 
and at overlaps or cap strips.
	 EPDM is a stable, elastic product, which can be stressed 
and elongated two dimensional at any time during its life-
time without cracking for above reasons. 

UV – resistance
HDPE have a restricted natural UV resistance. By adding 
2-3 % carbon black UV-resistance is improved.
	 EPDM have by nature a high content (1/3 by weight) of 
carbon black, which always give excellent UV-resistance.

Seam strength
Welding HDPE is a sensitive, precise operation, and there 
is a very narrow heat range available for the welding. This 
heat window varies within the sheet, with outdoor tem-
perature and variations in equipment. Therefor control of 
seams, check systems and skill of labours are critical for 
membrane performance.
	 EPDM are spliced with thermal welding methods giving 
reliable results independent of outdoor temperature or mate-
rial variations. The seams are as elastic as the membrane and 
can easily be tested for continuity and mechanical strength 
by non destructive and destructive methods.

Rigidity
HDPE sheets exhibit a high degree of rigidity in both cold 
and warm temperatures. This make proper installation 
difficult, especially corners, pipe boots, flashings, over-
flows and penetration details. The attempt to use a rigid 
material in a flexible application result in basic design, 
engineering and installation problems.
	 EPDM is not only flexible at any temperature, but also 
elastic, will retain its length and shape after elongation. 
The membrane will adopt to any shape, substrate or 
movement with large stress forces.

Yield point
HDPE have a significant yield point, the material will 
flow uncontrollable at its weakest point when under stress. 
The yield point occurs at elongations of only 10-20 %, 
despite the fact that the membrane can have elongation at 
break as high as 700 %.
	 EPDM have no yield point, will always elongate up to 
its break elongation of approx. 400 %.

Installation
HDPE is produced in a standard size roll, size can be 7 m 
x 100 m, as an example. This roll can not be folded and 
waste during installation is significant. Heavy equipment 
can be needed for positioning and unrolling.
	 EPDM can be prefabricated to panels of 800-1500 sqm:s, 
each panel with measures to fit exactly into the excavation 
of the reservoir, and the flexible membrane can easily be 
transported and positioned on site, by small work crews.

Site seaming
HDPE have a coefficient of expansion of approx. 0,18 
% per degree Celsius. The membrane is stiff and there-
for this expansion creates wrinkles when loose laid before 
splicing. For example: a 100 meter long HDPE membrane 
is loose laid in the morning with a temperature of +10° C 
and spliced midday when the membrane have reached a 
temperature of +80° C. 
	 The HDPE membrane have increased in length by al-
most 1,3 meter and the entire length differance occurs as 
wrinkles in the edge. Besides providing a poor appearence, 
this results in severe stresses in the region between the 
exposed membrane and the membrane that is below the 
liquid level, which expands very little. This high liner 
expansion places limitations on when seaming can be 
done.
	 EPDM does not create wrinkles since the membrane has 
a low coefficient of expansion and is an extremely flexible 
product.
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Friction angle
Increased landfill capacity can be realized by taking advantage 
of the higher friction angles provided by EPDM. When the 
volumetric difference is multiplied by an average compacting 
factor and then multiplied by the aniticipated dumping charge 
per cubic meter, the increased revenue this will generate will 
save substantial amounts.
	 HDPE have a typical friction angle of approx. 16-18 degree.
	 EPDM have, due to its structured surface, a typical fric-
tion angle of approx. 24-27 degree. This gives the designer 
the possibility to design a construction with rather high 
slope surroundings to create a reservoir or similar that can 
contain a higher volume on the same land surface.

Splicing performance and speed
HDPE has a tendency to variate in thickness on mem-
branes delivered. This creates problems to find the correct 
splice speed and energy consumption since the splicing 
method consists from melting the two splice edges together. 
The installer can not on site adjust these parameters and the 
splice result is questionable.
	 EPDM is vulcanised or thermal welded. The splices 
have the same elasticity and flexibility as the membrane 
itself. Thickness variations are of no importance when using 
this splicing methods.

Substrates
HDPE demands high compaction and a smooth and flat 
surface due to its rigidity, thermal expansion and the risk 
for stress cracking.
	 EPDM is a fully elastic membrane with exceptional good 
properties for irregular surfaces. The membrane conform 
to any irregularity and movements and settlements in the 
underground over the years does not cause problems.

Measurements

HDPE EPDM

Thickness, most 
frequent

1,50 mm 1,00 mm

0,80 mm not used available

1,00 mm available available

1,20 mm available available

1,50 mm available available

2,00 mm available available but not used

2,50 mm available not used

Rollwidth 5 - 10 m 1,7 m (1,3 - 3,0 m)

Rolllength 50-200 m 20-125 m

Prefabricated to 
specified size

No Yes, max. 1500 sqm;s

Comparison of EPDM vis a vi HDPE
Typical properties

Physical properties

HDPE EPDM

Density 0,94 (Will float on 
water)

1,15

Tensile strength at 
break

30,0 Mpa 10,0 Mpa

Elongation at break 700 % 400 %

Tensile strength, yield 
point

0,5 Mpa no yield point

Elongation, yield point 15 % no yield point

Thermal movements significant ignorable

Low temperatue 
brittleness,
ASTM D746

- 70  C - 50  C

Carbon black content 2 - 3 % 35 - 40 %

Environmental Stress 
Crack Resistance, 
ASTM D 5397

200 (Value of time to 
failure under load of 
30 % yield stress of 
membrane)

Not exposed to stress 
crack ( Non polar 
material)
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Comparison of EPDM vis a vi HDPE Geomembrane
Chemical resistance

1=resistant     2=moderatly     3=nonresistant

HDPE EPDM

Hydrocarbons 2 3

Anorganic salts 1 1

Animal oils 1 1

Bases 1 1

Organic salts 1 1

Vegetable oils 1 1

Weak anorganic acids 1 1

Alcoholes 1 1

Aldehydes 1 1

Amines 1 1

Esters 2 1

Ketones 3 1

Organic acids 2 1

Ethers 3 2

Phenoles 2 2

Mineral oils 1 3

Installation and splicing

HDPE EPDM

Splicing - type Fusion or extrusion Fusion

Splicing - quality 
standard

Difficult operation, 
sensitive to external 
factors, weather and 
temperature

Uncomplicated 
operation sensitive 
only to wet weather

Membrane character Rigid, unflexible Flexible, conform to 
irregular shapes

Effective permanent 
elongation installed 
on site

3 - 8 % 50 - 75 %

Effective puncture 
resistance

Restricted (Crystalline 
material, can only 
absorb stress in one 
direction)

Excellent (Absorb 
substantial
irregularities in 
substrate)

Repairbility Restricted Fair

Effect of high 
temperatures 
(Exposed black 
surfaces reach 80°-
100°C under the sun 
in hot climates)

Severe loss of 
physical properties

No significant change 
of physical properties

Other characteristics

HDPE EPDM

Price indication - 
membrane 
(HDPE 1,5 mm - 
EPDM 1,0 mm)

100 % 150 %

Price indication - 
installed lining
(HDPE 1,5 mm - 
EPDM 1,0 mm)

100 % 125-130 %

Main Menu        Table of Content



Material Comparisons

Trelleborg Waterproofing AB
P.O. Box 1004, SE-331 29 Värnamo, Sweden 

Tel: +46 370 481 00, Fax: +46 370 485 00, E-mail: polymeric.membranes@trelleborg.com
Juni 2010  |  11:5

COMPARATIVE PROPERTIES FOR 
BARRIER APPLICATIONS
Vulcanised Elastoseal EPDM 
Geomembrane and PVC Geomembrane

Durability and UV resistance
EPDM is a synthetic rubber material that is a stable elas-
tic product designed for decades of outdoor exposure to 
the elements and inert to the effects of buried environ-
ments containing microorganisms. The high carbon black 
content of 35-40 % guarantees UV weatherability beyond 
the normal life of many containments requiring exposed 
membranes.
	 PVC contains plasticizers, normally phthalates such as 
DEHP and Di-butyl phthalates, for flexibility. The plasti-
cizers will diffuse and evaporate from the membrane over 
time,  depending on the compound quality of the PVC, 
but the process is always ongoing. When the plasticizer is 
consumed the membrane will revert, during a short time 
interval, to a brittle, hard product with poor mechanical 
properties and with a total loss of elongation. PVC is sen-
sitive to heat, sunlight and microorganisms and only bur-
ied applications can be recommended. 
	 Organic compounds in contact with PVC can result in 
microbiological degradation of the membrane and there 
is a risk of migration when in contact with other plastic 
materials and concrete.
	 Due to the loss of plastcizers PVC is also exposed to 
weight loss and  shrinkage over time.

Substrates
EPDM is a fully elastic membrane with exceptional elon-
gation properties for irregular surfaces. The membrane 
conforms to any irregularity and movements or settle-
ments in the subgrade even after years of service.
	 Unreinforced PVC in thickness 0,50 - 1,00 mm is very 
susceptible to puncture due to rocks, sharp stones or rough 
substrates. PVC membranes must be protected with geo-
textiles or protective soil layers for guaranteed long time 
performance.

Inteface friction angle
EPDM membranes with a textured surface have a typical 
friction angle of 24-27 degrees with most soil types. This 
gives the designer the possibility to design a construction 
with steeper slopes or to create a reservoir or capping that 

can contain a higher volume on the same land surface. 
Increased water storage or landfill capacity can realized. 
Increased slopes provides increased capacity that will 
generate more revenue.
	 PVC on the other hand has a smooth surface with low 
surface friction. Typical interface friction angles are approx. 
16-18 degrees and the risk of slippage of cover soils and 
slope stability must be considered by designers.
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Low temperature environments
EPDM is not affected by low temperature extremes, even 
if exposed. It remains flexible and can be installed and 
seamed at below freezing temperatures. Low temperature 
resistance is to -50° C, thus applications in extreme north-
ern climates is acceptable.
	 PVC has a limited resistance to low temperatures. The 
membrane will become stiff and brittle, with increased 
susceptibility to tear and puncture. The best quality PVC 
can have a brittle point of -25°C, but in most cases the ef-
fective low temperature resistance is restricted to -17° C.

Cost effectivness and compatibility with Landsca-
ping designs
EPDM provides a cost effective product and system. Pan-
els are prefabricated to between 800 and 1500 sqm:s, with 
custom sizes to fit exactly into the excavation of the reser-
voir. The flexible membrane can easily be transported and 
positioned on site, by small working crews. Installation of 
single panel projects, up to 2000 sqm:s in size, can be made 
by owner or general building/excavating contractor.
	 PVC is prefabricated to large panels with similar meth-
ods, but 0,75-1,00 mm PVC is not as durable and resistant 
to installation stress, will not take as much abuse from 
rough installation surfaces, In addition protection from 
environmental degradation will require a minimum 50 
cm of soil cover. EPDM can be installed exposed to the 
atmosphere and will not be damaged by placement of 
landscaping rock directly on the membrane.

The Environmental concern
EPDM membranes are environmentally friendly, chemi-
cally stable and contain no dangerous additives or plasti-
cizers which could be released. 
	 EPDM can be recycled, by grinding and reusing the 
elastomeric components, which can then be mixed into 
new EPDM rubber compounds.
	 PVC is a chlorinated product containing UV stabilizers 
and plasticizers. In summary, PVC is regarded as an envi-
ronmental problem because:

•	 Chlor organic chemicals are generally dangerous for 	
	 our environment. They cause “green house” effects, they 	
	 destroy the ozone layer in the atmosphere, they are cancer	
	 ous, they have caused poisoning by PCB and they are not 	
	 broken down by the nature. The production of PVC raw 	
	 materials are regarded as environmentally questionable.
		 PVC contains phthalates, plasticizers which is proven 	
	 to be cancerous. PVC can cause dioxin damages and 	
	 some contains heavy metals. Also chlorinated aromatic 	
	 hydrocarbons, which is dangerous for human health.
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COMPARATIVE PROPERTIES FOR 
BARRIER APPLICATIONS
Vulcanized Elastoseal EPDM Geomembrane and 
Geosynthetic Clay Liner (GCL)

Durability and Aging
EPDM is a synthetic rubber material that is a stable elastic 
product designed for decades of outdoor exposure to the 
elements and inert to the effects of buried environments con-
taining microorganisms. The high carbon black content of 
35 – 40 % guarantees UV weatherability beyond the normal 
life of many containments requiring exposed membranes.
	 GCĹs are not designed nor intended for exposed condi-
tions. In fact, a GCL must be installed carefully on a firm, 
stable substrate and must be provided with a 1,0 m mini-
mum cover to establish required confining stress during the 
bentonite hydration process. Without proper installation 
with requisite compacted soil, a GCL will not provid a long 
term barrier to fluid migration.

Low Temperature Environments
EPDM is not affected by low temperature extremes, even 
if exposed. It remains flexible and can be installed and 
seamed at below freezing temperatures. Low tempera-
ture resistance is to - 50° C, thus applications in extreme 
northern climates is acceptable.
	 GCĹ s have been used in extreme northern climates, 
however they must be installed and covered above 0° C 
ambient due to the stiffness at cold temperatures and the 
bentonite moisture content (freezing). Again, due to the 
bentonite component, GCĹ s are susceptible to low tem-
perature brittelness, especially at the seam areas. The GCL 
must be buried below the frost depth which could be over 
1,5 m in northern climates.

Thougness, Conformability and Effectivness
EPDM has a working strain to over 400 % and conforms 
readily to placement of overburden materials and installa-
tion over rough substrates without puncture. The rubber 
surface texture provides excellent friction resistance to 
prevent soil sliding on the surface as well as superior ad-
herence to the subsoils (outstanding lay flat characteris-
tics). As an elastic material, EPDM will retain its length 
and shape after elongation and thus will adapt to any 
shape or substrate movement (localized subsidence) with-
out rupture.
	 A GCL, on the other hand, has no working strain as 

bentonite has no tensile strength. GCĹ s must be placed 
and hydrated under load (cover soils unit weight). Once 
in place, a GCL can not be subjected to movement as in 
settlements or local subsidence as this will cause crack-
ing and destroy the barrier function. GCL seam areas are 
overlaps only with no mechanical strength. Soil movements 
and subsidence as in a landfill will cause the seam area to 
separate again destroying the barrier function.

Interface Friction Considerations with Soil and Slo-
pe Stability
EPDM, due to its rough texture surface, inherent soft rubber 
surface properties and surface conformability provides a 
high interface friction angle when tested against a varity 
of soils. Friction angles in the range of 25 to 30 degress are 
not uncommon. Thus, steeper covered slopes are possible 
with EPDM.
	 GCĹs also have intial high surface friction characteristics 
with soils. However, once the GCL bentonite is fully hydrated 
under load and on a slope, stability of the slope cover soils 
is dependent on the stitch bonding which holds the two 
geotextile layers in a GCL together (hydrated bentonite has 
very low shear strength).  Over time and under stress, the 
stitch bonding will creep resulting in pullout of the fibres 
and slope failure. Thus slopes with GCĹs should be limited 
to 1V : 5H (11 degrees) or less.

Installation and Field Seaming
EPDM is supplied in large prefabricated panels that lay 
flat with little or no wrinkles. The panels up to 1500 
sq.meters in size can be custom fabricated to fit the shape 
of the installation reducing waste. Seaming can be accom-
plished very easily and quickly by the contractor using 
conventional thermal welding methods with little or no 
restriction as to installation temperature (a big advantage 
for northern cold climates). The seams are easily tested 
for continuity and mechanical strength by non destructive 
and destructive methods.
	 GCĹ s can be supplied only in large rolls up to 5 m in 
width with no possibility for custom panel fabrication. 
Seams are not mechanically attached and provide no ten-
sile strength. The seam area overlap is “sealed” by spread-
ing bentonite by hand or spreader. The placement method 
is dependent on hand labor and can result in highly vari-
able amounts of bentonite or missed areas with no ben-
tonite. There is no method for field testing the seam ef-
fectiveness.
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Attachment to Structures
EPDM is easily bonded to concrete, wood and block using 
either solvent or waterbased adhesive systems. The EPDM 
rubber surface texture conforms readily to the rough concrete 
surface allowing intimate bonding contact as well as ease 
of mechanical attachment by conventional methods.
	 GCĹs do not conform to surfaces such as concrete due to 
its stiff surface fabric texture and can not be permanently 
adhered to these sufaces with adhesives or mechanical attach-
ment methods.

Field Repair Procedures
EPDM is easily repaired by conventional thermal seaming 
or by using tape seam patches even after many years of 
service in an exposed application.
	 A GCL can only be repaired by placing a loose patch 
with bentonite and only prior to placing the required cov-
er soil. A GCL can not be repaired once it is hydrated and 
in fact hydration of the GCL prior to placement of cover 
soils will require removal of the GCL.

Compatibility with Adjacent Materials and Environ-
ments
EPDM, due to its rubber properties and toughness, is not 
affected by the placement on or under materials such as 
large stone or block and can be placed with fresh concrete. 
Aquatic plants and root systems do not penetrate EPDM 
and water quality of a pond or reservoir is not affected.
	 GCĹ s must be placed on smooth compacted substrates. 
Cover soils must be free of large stone and debris. Root sys-
tems will penetrate the nonwoven geotextile layer of a GCL, 
thus compromising the barrier function. The compatibility 
of the bentonite with contained or migrating fluids must 
be carefully considered and tested as the bentonite may not 
hydrate properly as in an aqueous environment.

Seaming Comparison
EPDM is easily seamed in the factory or field using con-
ventional thermal fusion welders and is independent of 
temperature and material variations. Once thermally 
welded, the seams are as strong as the parent material with 
full tensile strength and elasticity. Large factory panels reduce 
the amount of field seams required.
	 GCL rolls are only overlapped and provided with a 
“bead” of dry bentonite to form a seal once hydrated under 
load. These seams are approximately every 5 m resulting in 
a large quantity of labor intensive field seams. These seam 

areas, however, have no tensile strength and will separate 
easily during construction (espacially on slopes) and due 
to soil movement (settlements) after placement.

Summary
A GCL is by definition not a geomembrane. Geomembranes, 
like EPDM, is designed for complete watertightness, a GCL 
will always allow water to penetrate. In fact GCĹ s were 
developed to replace a compacted clay liner (CCL) as a 
secondary barrier to a primary geomembrane and thus 
should always be used in association with a geomembrane 
system where required. However, GCĹ s are also beeing 
marketed as isolation barriers in projects that should be 
restricted to geomembranes.
	 GCĹs are a relatively new type of product, with little 
practical experience, espacially the textile technique. GCĹs 
found its first use at the end of the 80-es. Rubber based 
geomembranes, first with the polymer butyl and later, form 
the early 70-es, with EPDM, have been used since the 
1940-es. 
	 GCĹs must be based on sodium bentonite, which swells 
more than calcium bentonite under load.
	 The installation of GCĹ s present a large technical prob-
lem and must often be regarded as un-controlable. The 
product may not be exposed to cold temperatures or mois-
ture before placement and coverage. The substrate must 
be 100 % smooth, i.e. a 4 mm sharp stone is not accept-
able. The GCL roll must be covered with soil the same day 
it is positioned, otherwise the hydration process will start 
without load, the product must be replaced and scrapped. 
If the GCL become dry it will shrink and crack. When 
re-hydrated the GCL will return to its original function 
as a barrier, but the cracks will remain.
	 EPDM membranes can be installed at any time of the 
year, even in cold climates, and the installation quality 
can be secured and documentated.
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Design Consideration and Ultimate Performance

Barrier Material

EPDM GCL

Resistance to sunlight (UV) 4 1

Resistance to Cracking (all causes) 4 2

Resistance to heat (hot, Arid Climate) 4 1

Resistance to Chemical Environment 4 2

Ease of Panel Installation 3 4

Field Seam Quality 4 2

Repairability 3 0

Ease of Attachment to Structures and Pipes 4 1

Low Temperature Installation 4 1

Conformance to all Substrates 4 3

Resistance to Rupture due to Puncture 3 2

General Lay Flat Characteristics 4 3

Resistance to Installation Damage 3 3

Resistance to Installation Wrinkles 4 3

Resistance to Soil Slippage (Surface friction) 4 4

Resistance to Soil Movement (Settlements) 4 1

Design Strain – All Directions (Multiaxial) 4 1

Long Term Slope Stability 3 1

Overall Long Term Durability 4 3

Overall comparative rating 3,7 2,0

Ratings 

4=Excellent; 3=Good; 2=Fair; 1=Poor; 0=not possible/not applicable

Summary
A GCL is by definition not a geomembrane. Geomembranes, 
like EPDM, is designed for complete watertightness, a GCL 
will always allow water to penetrate. In fact GCĹ s were 
developed to replace a compacted clay liner (CCL) as a 
secondary barrier to a primary geomembrane and thus 
should always be used in association with a geomembrane 
system where required. However, GCĹ s are also beeing 
marketed as isolation barriers in projects that should be 
restricted to geomembranes.
	 GCĹs are a relatively new type of product, with little 
practical experience, espacially the textile technique. GCĹs 
found its first use at the end of the 80-es. Rubber based 
geomembranes, first with the polymer butyl and later, form 
the early 70-es, with EPDM, have been used since the 
1940-es. 
	 GCĹs must be based on sodium bentonite, which swells 
more than calcium bentonite under load.
	 The installation of GCĹ s present a large technical prob-
lem and must often be regarded as un-controlable. The 
product may not be exposed to cold temperatures or mois-
ture before placement and coverage. The substrate must 
be 100 % smooth, i.e. a 4 mm sharp stone is not accept-
able. The GCL roll must be covered with soil the same day 
it is positioned, otherwise the hydration process will start 
without load, the product must be replaced and scrapped. 
If the GCL become dry it will shrink and crack. When 
re-hydrated the GCL will return to its original function 
as a barrier, but the cracks will remain.
	 EPDM membranes can be installed at any time of the 
year, even in cold climates, and the installation quality 
can be secured and documentated.
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