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 Thank you for downloading the BTL's Guide to 
Geomembranes. We hope that this book helps you with 
your projects! We strive to provide our customers with 
not only great service and quality products, but great 

information to help them with whatever project they're 
taking on. For more free ebooks, articles, downloads and 

more visit our website at www.btlliners.com     
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BTL's AquaArmor is the strongest and most reliable pond liner on the 
market today. AquaArmor was crafted to resist the harsh years of UV 

radiation that will undoubtedly try to harm your canal liner. Combine that 
with the fact that AquaArmor is 100% plant and fish safe, AquaArmor can 

protect your pond for years to come. 
 

Visit BTLLiners.com/AquaArmor to learn more. 
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Introduction 
 

 

While some of the earliest major construction projects involved little more than earth 
and stone, man has been designing ways to stabilize, seal, and secure raw soil for 
thousands of years. Today’s geomembranes represent the pinnacle of modern 
technology for turning graded and compacted ground into useful space. These 
materials don’t just work underneath layers of concrete, gravel, and asphalt, they are 
also durable, weather-resistant, and flexible enough to use as tarps and custom fit 
covers as well. Explore the most common uses of geomembranes from BTL Liners 
and find out what you need to know to choose the right material for your project. 

 

What are Geomembranes? 
Geomembranes are impermeable and flexible sheets of material designed to secure, 
stabilize, or seal exposed earth. They can contain a woven or spun fabric component 
or consist solely of polymers. Other membranes are available for similar purposes but 
don’t qualify as geomembranes because they can’t be installed directly in contact 
with the earth. If a material truly qualifies as a geomembrane, it can be the final 
underlayment or liner layer under other materials.  

http://www.btlliners.com/
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The methods used for manufacturing these materials can include calendaring, spread 
coating, and sheet extrusion. Other features common to most geomembranes, such 
as flexibility, UV resistance, reinforcement grids, exact polymer content, and plant 
and fish safety all vary greatly between products. This is a broad category that 
encompasses many different products with hundreds of potential uses across dozens 
of industries. 

 

Common Uses of Geomembranes 
There are hundreds of uses for geomembranes, but some of the most common and 
critical applications include: 

• Lining irrigation ponds, canals, dams, reservoirs, and channels to prevent lost 
moisture and fertilizer runoff from soaking into the water through the soil. 

• Sealing landfills from the bottom up so that leachate formed by rainwater 
running through the waste won’t soak into the surrounding environment and 
ground water supplies. 

• Capping landfills when they close and are covered in soil. Geomembranes are 
impermeable enough to serve as the vapor barrier that directs methane gas 
produced by decomposition to the appropriate vents. 

• Serving as a secondary or primary fluid barrier in a spill containment pad or 
pull-through loading area. 

• Building affordable food processing pits for bulk fermentation, brining, or aging 
without the need to order dozens or even hundreds of custom fabricated metal 
or fiberglass tanks. 

• Creating a barrier against contamination underneath areas with high risks of 
spills, such as gas stations, processing facilities, and pumping stations. 

• Covering contaminated soil until it can be removed or encapsulated in a 
completely sealed geomembrane system. 

• Containing and covering hazardous liquids like fracking fluids, wastewater, 
manure, industrial sludge and other materials during processing. 

• Protecting potable drinking water supplies from contaminants leaching in 
through concrete or soil, in addition to covering the surface to keep algae and 
bacteria out. 

• Extending the lifespan of road surfaces by acting as an intermediary layer 
between gravel and asphalt layers in a roadbed, reducing spreading that leads 
to cracks and ruts in the surface. 

http://www.btlliners.com/
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Flexible vs Non-Flexible Materials 
The various materials sold as geomembranes are easily divided into a number of 
categories based on their primary features. Flexibility is one of the most important 
characteristics of the material. It determines how well it will fit unusually shaped areas 
and how prone it is to cracks and tears. Highly strain resistant geomembranes are 
considered flexible. Non-flexible products have a semi-crystalline structure and are 
typically more rigid.   

 

Reinforced vs Unreinforced Geomembranes 
Geomembranes are further divided into reinforced and unreinforced categories. It’s 
easy to assume that reinforced materials are always better, but some applications 
specifically call for a geomembrane without additional reinforcement. Reinforced 
varieties, such as BTL Liner’s ArmorPro geomembrane, feature coatings with a 
molecular bond and multiple layers of laminated material to increase the flexibility, 
corrosion resistance, and puncture resistance of the material. There’s usually a layer 
of scrim material worked into the polymer to act as a fibrous base. Unreinforced 
membranes are extruded or calendared directly out of polymer alone with no base 
of fabric. The thickest materials are made this way, with the maximum thickness of 
200 mil possible. These materials are generally preferred over reinforced materials 
when permanence in a buried application is essential, such as the long-term storage 
site for hazardous materials like mining and nuclear wastes. In most other cases, a 
reinforced geomembrane like BTL’s ArmorPro is the best choice. 

 

Buried vs Exposed Materials 
Finally, not all geomembranes can handle direct and daily exposure to the sun’s 
damaging UV rays. On the other hand, other materials degrade rapidly if buried or 
covered in gravel instead. Ensure that the product you choose for your specific 
product is designed for exposure or complete burial before using it in either way. 
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Geomembrane Tarps 
 

 

Geomembranes are primarily used in applications that leave them buried under the 
earth or layers of concrete, but they make surprisingly good tarps as well. Stretching 
an impermeable layer of polymer over your dump truck bed, winter hay storage pile, 
or an athletic field in need of storm protection works much better than using a flimsy 
woven tarp. Most low-end tarps are made with woven polyethylene, a material that 
breaks down quickly with UV exposure despite any coatings designed to protect it. 
The weave flexes with each passing breeze and heavy rain fall until it’s no longer 
water-resistant either. Since geomembranes are made from solid pieces of material, 
they don’t develop leaks in the same way. When you need a tarp that you can rely on 
for long-term use in challenging situations, a geomembrane is the best choice. 
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What Material Works Best for a Tarp? 
Geomembranes, that are re-purposed for tarp use, need a high level of flexibility. This 
means that laminated or coated reinforced materials, such as BTL Liner’s 
ArmorCover, are the best choice. These materials also need the maximum UV 
resistance available since they’ll be exposed to the elements rather than protected 
by a layer of soil or gravel. HDPE offers great UV resistance and durability, but it is not 
quite as flexible on its own as is needed for a tarp application. That’s why BTL Liner’s 
ArmorCover geomembrane features two layers of LDPE surrounding the inner HDPE. 
This creates just the right amount of flexibility for easy draping, tight bends and 
straightforward seaming without sacrificing UV resistance or overall durability. PVC 
geomembranes can make very flexible tarps that work well in the coldest 
temperatures, but they lack the UV resistance needed to ensure long lasting 
durability throughout years of exposed use. Thus, making a quality tarp, such as 
ArmorCover, a much better choice. 

 

Applications for Geomembrane Tarps 
Nearly all situations that require a protective tarp, no matter how temporarily, can 
benefit from a geomembrane. Thankfully, BTL Liners fabricates their tarps and covers 
to fit projects both big and small. Some potential uses for tough and huge 
geomembrane tarps include: 

• Light blocking to protect grain in a silo or pile 

• Hay and silage production or a secondary covering for bales wrapped in 
thinner plastics 

• Truck bed covers for semi-trucks, dump trucks, and other large commercial 
hauling equipment 

• Athletic field covers to preserve the surface when rain and snow threaten to 
cancel a game 

• Temporary covers for ponds, treatment tanks, and waste lagoons 
• Short-term and patterned light deprivation for greenhouses, which is used to 

trigger flowering and certain growth patterns in plants 
• Erosion control blankets for recently cleared and graded land when grass 

establishment is delayed due to weather or further work 
• Germination covers that keep heat and moisture trapped right where grass or 

crop seeds need it the most 
• Any other non-containment use. 

 

http://www.btlliners.com/
http://www.btlliners.com/armorcover
http://www.btlliners.com/armorcover
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Geomembrane tarps are not the same thing as covers made from these materials. 
Tarps are generally temporary protective layers designed to be removed and used 
again somewhere else after a period of a few weeks or months. Geomembrane 
covers are permanent installations designed to stay in place for months to years. 
Some float or are tied on like a tarp, but others are attached to a matching liner for a 
complete sealed containment system. Many geomembranes recommended for tarp 
use, such as BTL Liner’s ArmorCover, won’t work for liner use and must be paired with 
another compatible material if you want a sealed system. Tarps in general are simply 
tied around what they’re protecting or held down with a ballast rather than sealed to 
another layer of geomembrane at the edges. 

 

Why Color Matters for Geomembrane Tarps 
Not all geomembrane tarps have the right color combination for optimal tarp lifespan 
and performance. The best tarps, regardless of material or design, will feature a dark 
color on one side to extend the lifespan and a lighter color on the other to reflect heat 
and UV rays. ArmorCover from BTL Liner’s meets this requirement by pairing a white 
outer layer and black inner layer. If you’re looking for heat absorption to maximize 
germination instead, simply flip the tarp. Most geomembranes designed only for 
buried use are black or dark blue on all sides, causing them to absorb more UV rays 
and to heat up rapidly in the sun. Stick with geomembranes designed and approved 
for tarp use to get the best results. 

 

Temporary Landfill Covers 
One use, for geomembranes, that combines elements of both tarp and cover 
applications is the temporary landfill cover. Despite the name, this use is better 
considered a type of tarp because it’s only used for a limited time and varies greatly 
from how permanent geomembrane systems are installed over capped landfills. 
Permanent geomembrane covers are always buried and not exposed, while 
temporary installations are can be either exposed or buried. Temporary covers are 
used for landfills that aren’t closed permanently but need major renovations before 
they can accept more waste. A temporary layer of UV resistant geomembrane helps 
keep rainwater out so that leachates can’t soak into the ground due to a lack of liner. 
Covering the surface with an impermeable vapor barrier tarp also brings emissions 
under control very rapidly. 

 

 

http://www.btlliners.com/
http://www.btlliners.com/armorcover
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Soil is also used as a temporary cover, and some landfill management teams don’t 
see the need for any other materials for short-term use. However, geomembranes 
like BTL Liner’s ArmorCover offer numerous benefits over a twelve inch deep soil cap, 
including: 

• Faster installation with less equipment required 

• Impermeable material offers better control of leachates and runoff than a soil 
cap 

• Better gas, odor, and emissions control. 

Exposed geomembranes do come with their own design considerations when used 
for temporary landfill covering. Gas buildup must be vented, with channels, so that 
the membrane doesn’t lift from the surface or rupture under pressure. Snow loading 
and wind lifting also effect the installation. With the right anchoring efforts, there’s no 
need to put more soil over the surface just to keep the geomembrane in place. 

 

 

 

 

 

 

 

 

 

 

 

 

BTL's AquaArmor is the strongest and most reliable pond liner on the 
market today. AquaArmor was crafted to resist the harsh years of UV 

radiation that will undoubtedly try to harm your canal liner. Combine that 
with the fact that AquaArmor is 100% plant and fish safe, AquaArmor can 

protect your pond for years to come. 
 

Visit BTLLiners.com/AquaArmor to learn more. 
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Geomembrane Covers 
 

 

Take the temporary tarp to the next level by installing a permanent geomembrane 
cover that can handle UV exposure, heavy rain or snow loads, and even employees 
walking over the surface for maintenance. Only a geomembrane cover can offer all 
these benefits in one package with many different applications. The majority of 
geomembrane covers are designed for use over some kind of fluid. Whether you’re 
keeping something in or out, you’ll need a truly fluid and gas impermeable cover. BTL 
Liner’s laminated geomembrane materials, including ArmorCover and ArmorPro, 
definitely qualify as an ideal material for making a custom cover. 

 

Protecting Water from Contamination 
One of the most important uses for permanent geomembrane covers is to protect 
potable water supplies from contamination. When you’re storing hundreds of 
thousands or millions of gallons of drinking water for humans or animals, the cost of 
fully enclosed cisterns and storage tanks becomes prohibitive.  

http://www.btlliners.com/
http://www.btlliners.com/armorcover
http://www.btlliners.com/armorpro


 

 

    

All You Need to Know About Geomembranes 

www.btlliners.com  13 

Open storage ponds are perfectly safe to use when covered by a reliable 
geomembrane. Since the material is impermeable, rainwater gathers on the surface 
and doesn’t mingle with the sanitized water below. If a bird flies over and aims its 
waste right for the pond, the geomembrane will prevent that bacteria from 
contaminating the entire supply. 

Not only will an opaque cover stop debris and bacteria from getting into the water, it 
also stops contamination from the inside out by blocking light that triggers algae 
growth. Many types of algae are unsafe to drink, leading to extensive sanitizing 
processes after even a small amount grows in a storage pond. Finally, geomembrane 
covers trap vapors as well, so that water sanitizing chemicals don’t evaporate too 
quickly. Chlorine is highly volatile and can evaporate so quickly that the water doesn’t 
undergo the planned amount of processing. Covers control the rate of evaporation 
and vapor loss so that there’s no changing variables to consider when sanitizing 
potable water. 

 

Controlling Vapors and Fumes 
On the opposite end of potable water, facilities used for storing and processing 
sewage, wastewater and manure sludge all require vapor-proof covers as well. These 
geomembrane covers are designed to keep gases and liquids in rather than out, but 
they’re used in similar ways as potable water protection. Even fracking and oil refinery 
residues, stored in open tanks, usually require some kind of gas-tight cover to keep 
fumes and exhaust under control. Covers for sewage and wastewater treatment tanks 
also help prevent contamination of the surrounding area by keeping the waste from 
splashing up and out as a result of rainfall or falling debris. 

 

Keeping Wildlife Away 
Open bodies of water are highly appealing to animals and insects of all kind looking 
for a drink or a place to lay eggs. Potable water is easily contaminated by an animal’s 
saliva or its body if it falls in, while open chemicals and sewage can be spread far and 
wide by a single exposed squirrel or bird. Covers both protect animals from the 
contained liquids and keep the liquid safe as well. Loose, tarp-style covers, are easily 
pushed aside by small and insistent visitors, but tightly sealed geomembrane covers 
are basically impervious to wildlife. These visitors can even include humans in some 
instances, so a truly secure cover will even resist a person’s attempt to remove it. 
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Pairing Geomembranes with Floating Ball Cover 
Most geomembrane covers float along the surface with the help of buoyant foam 
blocks or stretch across the open space thanks to underwater supports and tension 
plates along the edges. This allows water to accumulate on the taut surface, 
necessitating the use of a sump pump to keep the cover from sinking under the 
water’s weight. For a geomembrane cover system that doesn’t need any pumps, 
consider a hybrid cover that combines floating ball technology with a stable 
geomembrane. Floating balls cover the surface to reduce evaporation and block light 
that leads to algae growth, but they aren’t impermeable like a geomembrane. By 
pairing the two types of covers for a single pond or storage tank, you get the best of 
both systems with fewer drawbacks. For example, ball ballasted floating covers don’t 
need pumps since channels formed into the geomembrane direct rainwater to the 
edges for capture and removal. 

 

Capping a Landfill Permanently 
Once a landfill has reached capacity, it can’t simply sit open to the elements and 
release methane to the atmosphere as millions of pounds of waste breaks down. 
Proper capping procedures involve sealing the top of the pile with an impermeable 
layer, such as a geomembrane and then covering it with soil and grass so it resembles 
a natural environment again. The impermeable layer must not only keep water from 
running down into the layers of trash and leaching out chemicals, it must also keep 
methane gas trapped inside so it only escapes through the designated vents. With 
many capped landfills located near homes and schools, improper venting or leaching 
could cause serious health problems. Materials approved for buried use, including 
ArmorPro from BTL Liners, must be used since the landfill cover is intended to be 
permanent. 

The membranes that seal landfills must stay flexible for years, and even decades to 
come, because the surface below the material continuously changes. As waste 
breaks down and collapses, the material must conform to each new configuration to 
prevent gaps from forming so that gas does not build up. Soft and flexible LDPE layers 
are ideal for ensuring the geomembrane moves with each change of the landfill’s 
surface, while a strong interior HDPE layer provides the durability necessary to help 
the geomembrane last for decades when properly buried. 

 

 

 

http://www.btlliners.com/
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Fully Sealed Geomembrane Cover Systems 
The most advanced geomembrane covers are sealed directly to the liner for a 
complete liquid and gas-proof enclosure. For this to work successfully, obviously 
both the liner and cover materials must either be identical or compatible for seam 
sealing. Most geomembrane materials only seal securely to the same material, 
limiting your options for mixing and matching. All of BTL Liner’s geomembrane 
products work well together so you can pair the right liner with the perfect cover. If 
you need help determining which of our products seal together with no additional 
interface, contact a member of our team for assistance. 

 

Selecting the Right Material for a Geomembrane Cover 
Permanent landfill covers require a geomembrane that is at least 40 mil thick, while 
covers for water, waste lagoons and ponds can be as thin as 10 mil for small 
applications. HDPE is the most widely used material for both landfill and open water 
covers because of its UV and chemical resistance. It’s also highly abrasion resistant, 
which is essential when it’s being installed over a rough layer of soil with landfill waste 
and potential puncture hazards. Yet, getting a purely HDPE geomembrane to 
conform to the shape of a landfill or to drape evenly over open water can be tricky 
and it’s also not the most cold-weather resistant material. BTL Liner’s cover materials 
include bonded lamination of LDPE layers on both sides to ensure our 
geomembranes are flexible enough to fit any application. Combine that with easy 
seaming processes that create durable and trustworthy seals and you’ve found the 
ideal geomembrane cover material. 

 

 

 

 

BTL's AquaArmor is the strongest and most reliable pond liner on the 
market today. AquaArmor was crafted to resist the harsh years of UV 

radiation that will undoubtedly try to harm your canal liner. Combine that 
with the fact that AquaArmor is 100% plant and fish safe, AquaArmor can 

protect your pond for years to come. 
 

Visit BTLLiners.com/AquaArmor to learn more. 
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Geomembrane Liners 
 

 

The single most common and essential use for a geomembrane is lining. Without a 
flexible and impermeable layer of geomembrane, it’s much harder and more 
expensive to build a pond, tank, containment area, landfill, or other facility that must 
hold liquids. Other methods for building a leak-proof container can take weeks, to 
months, longer to install than a flexible geomembrane. Other devices are also much 
more prone to leaks. Liners for sewage treatment ponds and landfills were some of 
the earliest uses for the first geomembranes, and these applications have driven the 
development of new materials for decades. 

 

Categorizing Geomembrane Liners by Water Safety 
For ponds used to grow fish and plants, store water for irrigation, and hold potable 
water for human or animal consumption, you must choose an appropriate liner rated 
for that purpose. Other materials can leech chemical by-products into the water that 
lead to slow growth and even dead fish and plants. Liners safe for potable water are 
fish and plant safe as well, but not all fish-safe liners are automatically a good choice 
for storing potable water. Even if the liner is buried or installed below concrete, it may 
need to still meet safety guidelines to qualify for state and federal installation 
standards. Materials like reinforced polyethylene (RPE) and EDPM are both fish and 
plant safe and come in various potable water approved formulations. PVC liners are 
much more likely to release toxins hazardous to fish and plants, and only some 
formulations are approved for long-term contact with potable water. 
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Preventing Fluid Exchange from Both Directions 
Choosing an impermeable geomembrane liner stops the opportunity for fluid 
exchange, in both directions, when applied between the soil and the liquids being 
contained. Liquids can’t leak out through the capillary action of porous concrete, or 
soil, when there’s a geomembrane in the way. Fluids also can’t mix in from the 
surrounding soil and contaminate a pure product or an important potable water 
supply. Other lining methods, like clay and spray-on barriers, can’t compare when it 
comes to blocking fluids from seeping in from outside the containment area. 

 

Dealing with the Most Challenging Storage Demands 
With the right material selection, it’s possible to install a geomembrane liner that can 
handle some of the most challenging storage situations. From nuclear waste to highly 
corrosive runoff from mining and refining operations to retaining and storage ponds 
around the world, it is pertinent to select a liner that will withstand severe conditions 
with minimal maintenance. Products like BTL Liner’s ArmorPro can handle a wide 
range of challenges thanks to its combination of HDPE and LDPE layers in a single 
geomembrane. No reactive chemical mixture or corrosive waste will compromise the 
integrity of your containment system when you install a geomembrane matched to 
the challenge. 

 

Product Loss Through Leakage and Evaporation 
Unlined holding ponds and tanks can leak a surprisingly high amount of valuable 
chemical and fertilizer products. Even with a clay or spray-on liner, these containers 
tend to eventually lose fluid which reduces the profit generated by a chemical mixing 
or agricultural production. A pond or tank without a liner is also much harder to seal 
with a cover; increasing the rate of evaporation resulting in product loss. Unless you’re 
holding fluids in open containers to take advantage of natural evaporation, you’ll want 
a cover to control treatment plans and limit loss. There’s little point in installing a tight-
fitting cover if there’s no liner below to stop loss underground. Pair both 
geomembrane liners and covers together to create a complete system. 

 

 

http://www.btlliners.com/
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Chemical and Abrasion Resistance 
While all geomembranes need high durability regardless of their eventual use, 
materials installed as liners specifically need high abrasion resistance as well. These 
membranes are stretched across bare soil or concrete in most installations, and even 
relatively smooth surfaces can cause a lot of wear to liner materials. Rocks and sharp 
roots left in the soil after clearing and grading have the potential to snag the liner 
material. If a quality liner isn’t used in these conditions, rips and punctures can result. 
A high abrasion resistance simplifies installation and ensures there’s no leaks to chase 
down within the first few weeks of use. 

Chemical resistance is also essential for many installations. Reactions between some 
geomembrane materials and the chemicals stored over them can result in peeling 
seams, cracking material, and an overall shorter lifespan of the liner. PVC was one of 
the first materials to offer a high level of chemical resistance in a flexible polymer 
liner. Now most engineers prefer reinforced polypropylene (RPP) and reinforced 
polyethylene (RPE) because these materials offer superior abrasion coupled with 
chemical resistance. 

 

Secondary Containment and Impoundment 
Secondary containment systems are primarily installed anywhere hazardous 
chemicals like fuel, oil, and certain waste products are stored or transferred. Even if 
you’re just loading some manure slurry into a tank or delivery truck, you may need to 
install a geomembrane liner to control spills and leaks. Containment designs and 
methods vary, but some techniques call for installing geomembranes under concrete 
or using it as a temporary pad along with pop-up supports for the sides. 
Geomembranes are also essential for designing fracking and well-drilling 
impoundments that meet all EPA regulations for hazardous material storage. 
Impoundments are containers or ponds used to hold drilling waste products until 
they’re either removed for disposal elsewhere, reused in the operation, or treated on-
site. Since most of these impoundments hold materials that are highly toxic and/or 
corrosive, they must be built with care and the right liner system. 
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Agricultural Liners for Both Crop and Livestock Production 
There are dozens of uses for geomembrane liners in the agriculture industry, but 
irrigation and manure slurry storage combined, make up the majority of the 
installations. Irrigation systems, involved ponds, and canals all benefit from an 
impermeable liner like AquaArmor from BTL Liners. Water loss through porous and 
sandy soils or cracked clay and concrete liners can waste thousands of gallons of 
valuable irrigation water per day, in addition to natural evaporation from open storage 
ponds. Combine a proper geomembrane liner with a floating cover and watch your 
water costs drop during the driest months of the year. On ranches and concentrated 
feeding operations producing livestock, geomembrane liners play an essential role in 
the manure lagoons by keeping highly concentrated runoff from affecting nearby soil 
and water. 

 

Why Seam Sealing Matters Most with Geomembrane Liners 
There are many geomembrane applications that result in great seam pressure. The 
weight of soil, water, or anything else above the liner material stresses seams over 
years of use. If not sealed properly, a burst seam can lead to a large loss or 
contamination scenario that brings in EPA inspectors. When selecting a 
geomembrane for a specific liner project, check the methods used for sealing the 
seams and the durability of the finished join. Weak seams lead to lost product, mixing 
of reactive chemicals, and contamination of the surrounding soil. Never choose a 
material that is hard to test after sealing, since you’ll have to wait until there’s an 
obvious leak to discover any problems. All of the products available from BTL Liners 
are easily vacuum or air lance tested to verify there’s a leak-proof seal along each 
seam. 

 

The Importance of Very Low Permeability Ratings 
With all materials featuring some kind of pore at the molecular level, it’s technically 
impossible to create a truly impermeable lining that blocks all gases and liquids. 
However, plenty of geomembrane liner materials offer practical impermeability by 
achieving such a low permeability rating that nothing will get through it under any 
real-life circumstances. Most geomembranes have a minimum impermeability rating 
of 1 x 10-10, while some achieve up to a 1 x 10-14 impermeability rating with proper 
installation. No other liner methods can compare to this level of control over liquid 
and gas penetration.  
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Even vapors can’t travel through most geomembranes, making it essential for lining 
containment areas for the most hazardous materials. Both thickness and the material 
used for the geomembrane play a role in determining its final permeability rating; with 
thicker products offering greater impermeability. That’s why wastewater containment 
applications call for up to double the minimum thickness as required for clear or 
freshwater storage designs. 

 

Geomembrane Liners vs Other Options 

 

While geomembranes may make the best liner for all short-term and permanent 
storage situations, they’re far from the only option. Other options for lining storage 
tanks and ponds include: 

• Clay: Natural and bentonite clay both seal tightly enough to create a semi-
permeable barrier that slows down the flow of moisture out of the pond or tank. 
However, clay liners take a lot of work to apply and require routine 
replacement every few years. 

• Liquid polymer sprays: While some projects involve the installation of this 
barrier during installation, most products are designed to help seal leaks in 
existing containers and ponds. It’s a very expensive way to seal a large area 
and doesn’t tend to last even a fraction as long as a geomembrane. 
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• Coated concrete: Combining roll or spray-on liquid polymers and concrete 
barriers increases the impermeability and durability of a liner. Yet this kind of 
installation requires far more maintenance and tends to cost more upfront to 
install than a geomembrane product. 

• Bare concrete: With no coating or sealant on the surface, bare concrete tends 
to slowly wick moisture through itself thanks to tiny pores and capillary action. 
It’s also hard to seal for leaks without completely draining the pond or storage 
container. 

• Solid metal: Whether shipped to the site or manufacturer on-site with sheet 
metal and welding equipment, solid metal storage tanks are a highly durable 
option. Unfortunately, they’re also highly expensive and require additional 
coating for corrosion protection both inside and out. 

• Fiberglass: Tanks molded from fiberglass are chemical resistant and durable, 
but they’re only available in limited sizes. Tanks that can hold the equivalent of 
a multiple acre pond are so expensive and hard to transport that they’re hard 
to find in many markets. 

If you have a pond or tank that is already lined with or constructed from one of these 
other methods, you may still be able to install a geomembrane over any existing 
surface. This can stop leaks without requiring you to chase down each individual 
break in the surface. However, some clay and damaged concrete liners may need 
removal before geomembranes go in for full adhesion to the surface. Uneven and 
missing clay or concrete leads to gaps that let water or air accumulate behind the 
liner, forming a bladder or bubble. Proper surface preparation ensures strong liner 
adhesion across the entire pond or tank. 

 

Preventing Lifting and Floating Liners 
While you want geomembrane covers to float on the surface of the water, it’s 
definitely not something you want from your liners. Liners that detach from the soil 
are caused by a rising water table, gas production as plant material breaks down 
under the surface, or leaks that allow water to seep under the material. Rising water 
tables and gas production are both easily avoided by creating channels for gases and 
liquids to escape around the edges of the liner. Leaks take a little more effort to find 
and repair, but they shouldn’t return seasonally like both of the other causes of 
floating liners. Thankfully, leaks are very uncommon if a high-quality liner is 
implemented. Wind lifting generally only occurs around exposed edges or during 
installation, so make sure there’s plenty of protective ballast covering any exposed 
material where wind could get underneath and lift. 

http://www.btlliners.com/


 

 

    

All You Need to Know About Geomembranes 

www.btlliners.com  22 

Meeting EPA Requirements for Potable Water Storage 
Storing potable water is highly challenging because each day brings dozens of new 
ways for water to become contaminated or fail at some step of sanitization. In order 
to meet all of the regulations set by the Environmental Protection Agency (EPA) and 
state departments, you’ll need a geomembrane that is NSF 61 approved. This 
standard set by NSF International regulates the materials used for all equipment that 
processes or stores potable water. These requirements also obviously apply to any 
floating covers or baffles that make contact with the water, so it’s best to choose the 
same geomembrane for all of these purposes. 

 

Finding Leaks in Existing Geomembrane Liners 
Geomembranes offer more opportunities for finding leaks in the liner layer than other 
materials like clay and concrete. Some methods, such as electrical integrity or dye 
testing, don’t even require draining the pond or tank before the tests begin. Electrical 
tests in particular are widely used on large storage areas because it’s possible to 
detect leaks in any part of the liner, not just at the existing seams. If a crack or puncture 
occurs in middle of a solid sheet of geomembrane, the electrical integrity test will still 
find it. 

Other methods work best immediately after installation or repair service, such as 
vacuum testing. Adding a colored polymer flocculent to the water can both identify 
and close up a small leak at the same time as the water pressure of any leaks pull the 
material to their locations. You should follow up these temporary treatments with a 
permanent patch to maintain the integrity of the liner. Only some of these products 
are safe for fish, plants, and potable water, so don’t add anything to the water without 
checking it’s approved for your particular system. Air lance testing is a final option, 
although it requires you to drain all the fluid from the tank or pond first. An air nozzle 
is applied to each seam to see if the material lifts up at all, which indicates air is 
penetrating through the geomembrane via a leak. 
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Geomembrane Underlayments 
 

 

The last category of common applications for geomembranes is underlayment. 
Similar to liners, an underlayment doesn’t necessarily contain every drop of liquid in 
a reservoir, but still plays an important role in drainage and soil stability. For example, 
most geomembrane uses in road construction and repair qualify as an underlayment. 
Even when they’re used to stop fuel and oil leaks from soaking into nearby soil or 
groundwater, they’re also adding durability to the road surface by improving its 
resistance to lateral spreading forces. 

Geomembranes make an ideal underlayment for concrete pads and foundations 
installed over loose, fast-draining, or unstable soil. Some products are combined with 
geotextiles that actively hold soil to create hill and slope stabilization systems that are 
incomparable to previous methods. However, other underlayment installations are far 
simpler. A layer of impermeable geomembrane like BTL Liner’s ArmorPro is great for 
ensuring a green roof doesn’t leak. An underlayment doesn’t necessarily come in 
direct contact with liquids, or at least not as constantly as with storage ponds and 
tanks; so, they have a different set of requirements for reliable performance. 
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Full Buried Installation 
Geomembranes chosen for underlayment purposes generally need to be designed 
for full buried installation. Most reinforced and unreinforced materials qualify for this 
kind of installation, but reinforced geomembranes definitely hold their shape better 
when installed against steep slopes. Even green roofs generally bury geomembranes 
layers under at least a few inches of ballast to prevent UV damage. Underlayment is 
typically replaced on a regular schedule, even when it’s buried, so the materials don’t 
necessarily need to last quite as long as permanents liners do. If the application 
doesn’t call for completely burying the underlayment material, it will at least need a 
ballast system to keep it anchored to the ground for temporary uses. 

 

Ballast Pairing 
Traditional full cover ballasts, like gravel and river stone, are only generally used to 
protect green roof installations and some rural road designs. Most geomembrane 
underlayment that require ballast rely on sandbags, gravel cages, anchoring spikes 
or strips, or even large landscaping stones to keep the material in place. Green roof 
designs call for large diameter gravel to allow water to quickly drain down to the 
surface and towards the drains. Mulch layers serve as the ballast over the planted 
surfaces, but there’s always a need for another fill material around protrusions like 
vent pipes and skylights so there’s no chance of ponding water. 

 

No Need for Secondary Underlayment 
Some types of pond and tank liners require a secondary underlayment material like 
geomembrane to protect them from rough soil and abrasion damage. When you 
choose a heavy-duty liner material like BTL Liner’s ArmorPro, there’s no need for 
another underlayment below it to prevent damage. The same is true when ArmorPro 
is chosen as an underlayment material on its own. Eliminating a whole layer of 
material can dramatically reduce the cost of a project, allowing your company to 
expand the size or scope of the installation. 
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Dealing with Difficult Soil Types 
Geomembrane underlayment can keep gravel from sinking right into soft, malleable 
soils that have a steady source of water rising from below the surface. Expansive clay, 
a type of soil found widely throughout the South, Southeast, and Midwest, is 
particularly challenging for forming stable roadbeds. Major highway projects like 
Interstate 35 from Texas to Minnesota have dealt with these kinds of conditions by 
installing geomembranes as an underlayment. Since the clay absorbs a lot of water, 
swells, and then cracks as it rapidly shrinks in dry weather, roads installed above the 
soil often crack severely. Undulations can lead to roads that are highly uneven and 
very damaging to tires. Geomembranes are ideal for keeping difficult soil from 
damaging the road above by adding a solid layer that flexes and shifts without 
telegraphing damage to the asphalt or concrete above. 

 

Moisture Control in Areas with High Water Tables 
Roads and foundations installed in areas with high water tables also benefit from an 
impermeable geomembrane that doesn’t let water seep up into the roadway or wash 
out the soil below the surface. In many mountainous parts of the Southeast, 
Northeast, Northwest, and Midwest, underground streams and springs cause 
recurrent potholes on rural roads and highways. Geomembranes that don’t allow 
moisture permeation work best for stabilizing these areas. For best results, the 
material should be contained within multiple layers of gravel so there’s plenty of 
support to distribute the weight as vehicles travel over the surface. 

 

Which Materials Work Best for Underlayment? 
For high stress installations like roadways, HDPE materials are generally chosen 
based upon their superior durability and adaptability to buried installation. However, 
HDPE geomembranes do run the risk of cracking when installed in environments that 
experience very cold winter temperatures. The material also becomes brittle and 
hard to handle during winter installations, and regular exposure to freeze and thaw 
cycles shortens the lifespan of the membrane. This is easily overcome by choosing 
an HDPE liner that features protective LDPE layers. The higher cold resistance and 
flexibility of the LDPE creates an underlayment that can work in all weather 
conditions. You’ll find this combination of materials in BTL Liner’s ArmorPro product 
line. 
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Replacement Schedules for Green Roof Materials 
The appropriate schedule for replacing the waterproof geomembrane on a green 
roof depends on the exact material chosen and the installation details. You can 
generally expect to replace the membrane every 10 to 30 years, depending on the 
thickness of the material and the aggressiveness of the plants on the roof. If weeds 
and grasses move in that have strong and penetrating roots, you may find a green 
roof needs a new liner in just five years. Proper maintenance and weeding is essential 
since you only want shallow and gentle rooted plants growing on the roof. As long as 
you keep the material covered with mulch, soilless growing medium, and gravel 
where needed, you won’t need to worry about UV degradation shortening the 
lifespan of the geomembrane. 

Each year brings the discovery of new ways to use geomembranes as an 
underlayment or liner. Within the next few decades, continuous improvements in 
polymer manufacturing and additive options will expand use even further. By 
understanding the basic characteristics and benefits of a geomembrane product like 
BTL Liner’s ArmorPro, engineers can easily find plenty of new opportunities for 
putting underlayment to good use. 

 

 

 

 

 

 

 

 

 

BTL's AquaArmor is the strongest and most reliable pond liner on the 
market today. AquaArmor was crafted to resist the harsh years of UV 

radiation that will undoubtedly try to harm your canal liner. Combine that 
with the fact that AquaArmor is 100% plant and fish safe, AquaArmor can 

protect your pond for years to come. 
 

Visit BTLLiners.com/AquaArmor to learn more. 
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Creating a Complete Geomembrane System 
 

 

A geomembrane system is a complete set of liners designed to work together to 
contain any kind of solid or liquid waste. This system may include an integrated or 
loose floating cover to prevent evaporation and gas emissions, or the system may 
remain open to the air to encourage evaporation instead. Designing a complete 
geomembrane system requires the engineer to consider everything from how the 
seams are sealed to what edging materials are used to anchor the liner. 

 

Seam Sealing Methods 
Each material available for fabricating geomembrane systems offers multiple 
installation methods to choose from based on your design. Fusion welding, a method 
using a heated wedge to press two layers of material together until they melt, is a 
good option for RPP, RPE, and both HDPE and LDPE materials. It’s the preferred 
method for most installations due to the speed and reliability of the process. This is 
followed by extrusion fillet welding in which a heated resin is layered between the 
two layers of material and then pressed until it cools. It also works for HDPE, LDPE, 
RPP, and RPE liners as well as PVC.  
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It’s highly durable and reliable but takes longer and requires more materials than 
fusion welding. Finally, seam tapes are available for all types of geomembranes, but 
they’re not recommended. This material takes a long time to apply by hand and offers 
the weakest seal of all three methods. 

 

Sealing Geomembranes Around Penetrations 
When designing a complex wastewater treatment system or biogas digester, it’s 
impossible to completely avoid penetrations that pass through the geomembrane. 
This is also common with materials installed as waterproof barriers on green roofs 
when vents and electrical connections must pass through the surface. Taking care to 
observe the following tips while cutting and capping penetrations through 
geomembranes will prevent leaks and reduce maintenance around these areas. 

• Don’t cut the material until it’s in place and ready for the covering boot or cap 
to go in place immediately. Pre-cut perforations tend to stretch and tear during 
installation, making them harder to cover and seal. 

• Test all penetrations with non-destructive methods like electrical resistance or 
vacuum pressure to verify a proper seal before fluids are added. 

• Find angled pipe boots and connectors to ensure the protective cover always 
sits flush and fits tightly against the geomembrane surface. 

• Secure geomembrane in place with sandbags and other temporary ballast 
when cutting large penetrations so that wind doesn’t lift the material and 
stretch or tear it. 
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Common Problems with Geomembranes 
 

 

With proper material and thickness selection, geomembranes should install smoothly 
with few issues. Routine maintenance also reduces the likelihood of any issues 
popping up through years of use. However, there are a handful of problems common 
to geomembranes with time-tested solutions to quickly solve them. 

 

Punctures 
Geomembranes can be punctured by everything from curious birds pecking at the 
material to errant sharp rocks left scattered across the soil surface if a low-quality 
product is selected. Small holes may cause leaks so small they’re hard to find, so 
smoothing the ground as much as possible pays off in the long run. Keep machinery 
off the of the liner whenever possible, ensure employees aren’t wearing cleats or mud 
spikes, and avoid dragging materials over each other to reduce the chances of 
punctures. 
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Tears 
Tears happen when too much stress presses against a specific part of the liner, 
leading it to deform until it simply can’t hold all the weight anymore. LDPE is one of 
the most tear resistant materials available for liner use, so considering using a product 
like BTL Liner’s ArmorPro that is both flexible and long lasting. 

 

UV Degradation 
Exposed geomembranes are susceptible to eventual UV degradation that causes the 
material to lose its flexibility and crack and tear under pressure. Even when the 
material offers high UV resistance and additional protective coatings or additives, sun 
exposure eventually leads to damage. If you can’t add a coating, cover, or ballast that 
blocks the sun’s harmless rays, plan to replace the material at least once every few 
decades. 

 

Temperature Damage 
Most geomembranes can handle relatively high temperatures well, but the same is 
not always true for freezing temperatures. HDPE in particular is prone to damage 
while stiff from being frozen or after years of regular freeze and thaw cycles due to 
the semi-crystalline structure of the polymer. Look for combination geomembranes 
that pair it with another more flexible material like LDPE to ensure that cracks don’t 
form in liners installed in areas with cold winters. 

 

Chemical Leaching 
If you notice your pond is losing fish or plants at a rapid rate, you may have a problem 
with toxic chemicals leaching out of the liner and into the water. This is frustrating 
enough for a backyard hobbyist, but professional farms can lose millions of dollars in 
potential earnings by using the wrong liners. Double-check that all materials you 
install in your ponds are both fish and plant safe according to NSF guidelines so 
there’s no chance of anything unexpected leaching out. 

With this guide, you should know where to start and what to look for regardless of 
your plans for geomembranes. 
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 From simple retaining ponds to complex wastewater treatment plants, 
geomembranes play valuable roles across dozens of industries. Explore your options 
for putting some of the many products from BTL Liners to good use, including our 
liners, tarps, and covers designed with every application in mind. If you can’t find the 
perfect product on our website, contact our team to request our products to be 
fabricated to your precise needs. 
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