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 Thank you for downloading the BTL's Brine Ponds: 
Designing and Lining Evaporation and Storage Ponds 
ebook. We hope that this book helps you with your 

irrigation pond 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 brine pond liner on 
the market today. AquaArmor was crafted to resist the harsh years of UV 
radiation that will undoubtedly try to harm your pond liner. Combine that 
with the fact that AquaArmor is 100% plant and fish safe, AquaArmor can 

protect your brine pond for years to come. 
 

Visit BTLLiners.com/AquaArmor  to learn more. 
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Introduction 
 

For thousands of years, brine ponds were relatively simple and shallow earthen 
structures used primarily for gathering salt from seawater. In the last few decades, 
they’ve found many other uses in the mining, manufacturing, and waste management 
industries as well. While the ocean was once the primary source of brine in need of 
storage, dozens of industries and public services generate large amounts of brine that 
need handling. This manufactured brine is often highly corrosive or mixed with other 
chemical components, increasing the risk of damage to a basic brine pond. Lining a 
brine pond is essential to keep water from seeping into the soil, allowing for easy 
gathering of accumulated salt or minerals, and faster evaporation rates depending on 
the design. Here’s what you need to know about lining brine ponds and designing 
holding areas that can handle the strongest brine concentrations in the world. 
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The Main Uses for Brine Ponds 
 

 

Brine ponds are all involved in the storage or processing of brine, but the specific 
purpose for the pond can vary greatly. Aside from a few specific uses that are rarely 
seen on a commercial scale, brine ponds tend to fall into one of the following general 
categories. 

 

Storing Natural Gas Produced Water 
Brine plays an important role in how natural gas is currently stored and handled. 
Natural gas is most easily stored in its liquid form, so mining companies extract it and 
pump the raw liquid into underground caverns. While drained mines and water 
reservoirs are sometimes used, naturally occurring salt caverns are highly popular 
because they’re less porous than other underground caverns, preventing the loss of 
valuable product.  

http://www.btlliners.com/
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However, the water in the salt caverns prior to pressurization and the injection of 
natural gas is a very concentrated brine. Brine is also produced when the salt cavern 
is first formed by flushing water through the deposit until a large cavity is dissolved 
and ready to fill with natural gas. The brine has to be removed to leave space for the 
liquid gas, and the resulting liquid either needs processing through evaporation or 
secure storage for reuse. In both instances, brine ponds are the best solution. 

Reusing the initial brine is generally chosen over evaporation since there’s an ongoing 
need for a steady supply to pump back into the cavern. Storing used and fresh brine 
in brine ponds allows the natural gas facility to keep reusing the same brine for the 
retrieval process, reducing costs and contamination risks. Pumping brine into the salt 
cavern increase the pressure so it’s easy to retrieve the liquid gas, and since brine is 
much heavier, it forms layers that make separation easier than you might think. If a 
facility would rather process the contaminated brine rather than hold and reuse it, 
brine evaporation ponds are still the best choice since they cost so much less than 
reverse osmosis in the long run. 

 

Dealing with Produced Water from Fracking and Oil Processing 
Flowback water is essential to the hydro-fracturing process. This process, also known 
as fracking, results in copious amounts of water, largely composed of brine. Each well 
can require up to 5 million gallons of water with a high salt concentration. Much of the 
water flows back up and out of the well during the fracturing process. Some water is 
left trapped below in the caverns that once held the oil deposits, but thousands to 
millions of gallons will emerge and need storage. This used brine is contaminated by 
a wide range of potentially hazardous chemicals. Known as produced water, this 
manufactured brine is far saltier than natural seawater. Since many states have 
banned the release of produced water into treatment or sewage facilities, long-term 
storage brine ponds are the best option for storing the water so it can be reused. This 
also makes the fracturing process far more environmentally friendly since there’s only 
a fraction of fresh water needed for each new operation when reclaim has been 
maximized. 
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Harvesting Salt from Seawater 
Underground salt deposits seawater are mined all over the world, with millions of 
tons of salt still produced through evaporation. This salt is used both as food-safe sea 
salt and for industrial purposes like road deicing and manufacturing. Sea brine 
contains about 3.5 percent salt by weight, making it an efficient source of ready-to-
use sodium chloride. Harvesting from seawater or similar brines is a relatively 
straightforward process of slowly evaporating the water until only crystals of salt are 
left behind. Lined brine ponds protect the surrounding soil and waterways from 
potential salination from the concentrated brine. 

 

Reclaiming Brine Created Through Desalination 
It’s estimated that there are over 20,000 desalination plants currently operating 
worldwide as of 2019, with many more to open in coming years. These plants will 
continue supplying drinking water to growing populations far from aquifers. 
Regardless of whether the facility relies on vapor creation or reverse osmosis to filter 
out salt and other dissolved minerals, some amount of highly concentrated brine is 
left behind. Desalination plants tend to release this brine back into the ocean they’re 
drawing from, but the heavier brine settles to the bottom and causes serious damage 
to sensitive reefs and similar ecosystems. Evaporation in brine ponds is a much better 
choice for most desalination projects since the salt produced is a valuable resource 
of its own. 

 

Condensing Important Minerals from Brines 
Brine ponds are widely used in brine mining, which is the technical term for harvesting 
minerals dissolved in water through evaporation. Sea salt harvesting is one of the 
most common forms of brine mineral, but there are many other valuable minerals to 
harvest from underground water deposits or the ocean. Lithium, in particular, is widely 
harvested through this method because it’s largely found in the form of underground 
brine. Some mineral-rich brines need specific additional processing before 
evaporation, while others are ready for the ponds as soon as they’re harvested. 
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Keeping Brine Ready for Manufacturing or Irrigation Reuse 
Brine ponds that aren’t used for processing wastewater are usually intended for short 
or long-term storage instead. In addition to the mining uses listed above, stored brine 
is also useful for manufacturing reuse, spraying on roads for deicing, and irrigation 
use where soil conditions are right. These ponds definitely require proper lining with 
a product like BTL Liner’s Armor Pro to ensure valuable brine isn’t lost during the 
storage period. 

 

Removing a Saline Water Table for Agricultural Purposes 
In areas where soil salinity can be traced to a shallow water table filled with brine, 
pumping the water out into a pond can increase the amount of arable land available 
for agriculture. This brine is usually either purified for use as irrigation water or 
evaporated in a pond. If there’s enough water and there’s a local demand for brine for 
manufacturing or mining and gas extraction, it may be pumped and diverted there by 
a temporary pipeline or tanker cars instead. 

 

 

 

 

 

 

 

 

 

 

BTL's AquaArmor is the strongest and most reliable brine pond liner on 
the market today. AquaArmor was crafted to resist the harsh years of UV 
radiation that will undoubtedly try to harm your pond liner. Combine that 
with the fact that AquaArmor is 100% plant and fish safe, AquaArmor can 

protect your brine pond for years to come. 
 

Visit BTLLiners.com/AquaArmor  to learn more. 
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Sources of Brine Waste 
 

 

The term brine doesn’t just refer to the combination of water and salt. Many brines 
contain other compounds and chemicals that are highly corrosive or reactive. 
Fracking fluids, cleaning chemicals, and heavy metals can all be found in many brine 
waste mixtures. Brines come from many sources, including: 

• Desalination Plants: Regardless of the method used, only 50 to 70 percent of 
brine can become clean drinking water. The resulting 30 to 50 percent of brine 
is highly concentrated, making brine pond evaporation a better choice for 
processing than ocean release. 

• Manufacturing Processes: The textile and leather tanning industries both 
produce large amounts of highly concentrated brine. Brines from leather 
processing in particular often contain other corrosive and reactive ingredients 
like chromium salts, caustic soda, and hydrochloric acid. 

• Salt Manufacturing: Most salt harvesting processes leave little brine behind, but 
any liquids left after evaporation are highly concentrated and need secure 
storage until the next batch of brine is added. 

http://www.btlliners.com/
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• Hydraulic Fracturing: Brine found in salt deposits deep underground mixes with 
the fracking fluids during hydraulic fracturing. Known as produced water, the 
amount that leaves the mine during pumping requires special handling. Brine 
ponds work well for storage as well so the brine can be reused as the base for 
new fracking fluids to minimize the use of fresh water. 

• Natural Gas Storage and Mining: The brine created during salt cavern formation 
can be reused for retrieving the stored natural gas, but only if it’s stored 
properly in a brine pond in the meantime. 

• Power Plant Cooling Towers: Power plants rely on highly purified water for 
cooling purposes, and a tiny amount of concentrated wastewater is left behind 
from each gallon of distilled water. With each cooling tower requiring millions 
of gallons of water, all that wastewater adds up. The water tends to be a brine 
due to a high salt concentration, requiring either processing or special storage. 

• Food Processing: The production of pickles, olives, and other brined foods also 
leaves behind both plain salt and water mixes and highly acidic vinegar brines. 
Facilities producing thousands of gallons of waste brine a year can 
economically deal with this waste on-site with lined brine ponds. 

• Chlor-Alkali Processing: Creating both caustic soda/lye and chlorine results in 
thousands of gallons of caustic brine leftover as a waste product. Careful 
processing of the brine is necessary and requires secure storage to prevent 
spills or accidental exposure before further filtration is applied. 

These are all global industrial processes producing millions of gallons of brine per 
year, but there are many other less common sources that still require proper pond 
design. No matter how much brine needs storage or treatment, a lined pond is likely 
a good investment for at least one stage of the process. 
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Why Brine Ponds Are Better Than Other Processing 
Methods 

 

 

Building brine ponds with a liner like BTL Liners ArmorPro is the best way to process 
waste water in many situations. While some brines can only be stored in deep wells 
or must go through multiple treatments, the majority of these liquids are safely stored 
in an open and relatively simple brine pond. Sizes, depths, volumes, and length of use 
vary, but all lined brine ponds share some common advantages over other processing 
methods available for brine treatment. 

Some of the benefits of brine ponds include: 

• Opportunities for reusing or selling the brine as a secondary product for road 
deicing, dust control sprays, mineral harvesting, irrigation water, or animal 
mineral supplementation 

• Greater protection against ground water and soil contamination 

http://www.btlliners.com/
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• Increased security options for keeping animals and people away from 
hazardous brines 

• Long-term durability with potential for decades of use when corrosion-
resistant and UV protected liners are installed 

• Easy gathering of condensed salt or other minerals from the smooth bottom 
surface of the pond. 

The seven most common alternative processing methods used for brine wastewater 
treatment all feature serious disadvantages when compared to ponds. 

 

Surface Water Discharge 
Some brine producers wonder why they can’t simply release their wastewater onto 
the surface of the ground around them. This is especially true among producers 
creating small amounts of relatively non-contaminated brine, which seem harmless 
to the environment. However, high salinity itself is a problem for the health of both 
the soil and water around the business. Even a single discharge of brine over the 
surface of the ground can result in long-term effects. Due to the high chance of 
damage, this kind of brine release requires both state environmental agency approval 
and EPA permits. Only small amounts of brine with a relatively low dissolved salt 
concentration will be approved for processing or disposal in this way. Alternatively, 
it’s far easier to get approval for lined ponds. 

 

Deep Well Injections 
Extremely hazardous or contaminated brine must be pumped deep underground in 
reused or purpose-drilled wells. Deep well injection keeps dangerous brines 
contained where no topsoil, water, or living creatures come in contact with it. 
However, the injected well never drains if it’s properly sealed, meaning that there is a 
finite amount of space available to use this way. There’s also always a chance of a 
leaking well contaminating nearby water tables that may be used for irrigation or 
drinking water. Constant monitoring is needed to keep these wells safe, along with 
routine updates of permits from state and federal environmental agencies. Deep 
wells are expensive to drill and maintain, especially when compared to lined brine 
ponds. 
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Sewage System Discharge 
While other types of wastewater are best handled through a municipal sewage 
treatment system, brine can easily overwhelm even major systems. Unless the 
system has enough stages of reverse osmosis to remove all the dissolved salts, your 
local sewage treatment plant likely can’t accept loads of brine. Even if there’s a 
nearby treatment plant that can accept brine, there are high processing fees charged 
for this kind of arrangement. You’ll also need to pay for the installation of drain lines 
to connect to the sewage system in many areas since this is a non-traditional waste 
water arrangement. 

 

Direct Return to the Seawater 
Dumping leftover brine back into the open ocean is generally only practiced by 
desalination plants since they’re located on the coast already to take advantage of 
the steady supply of fresh brine. Yet brine dumping has negative environmental 
effects on delicate coastal ecosystems like reefs and kelp beds. This method isn’t an 
option for any kind of contaminated brine with other chemicals mixed in, only pure 
brines that are simply more concentrated than seawater. Some countries don’t 
regulate the release of leftover brine from desalination plants, but many areas charge 
high fees for the permits that allow for this practice. 

 

Irrigating Without Further Treatment 
While it is possible to use weak brines for crop irrigation in situations where the soil 
can handle the extra salt, stronger brines cause issues when used directly on fields 
without further processing. Watering with brine can leave salt deposits in the soil that 
reduce future yields for years to come. Soil texture plays a large role in salinity, with 
sandy and loose soils shedding sodium much faster than heavy clay or loam mixtures. 
Using brine for irrigation directly from the source also increases the chance of runoff 
and contamination of local waterways due to inadequate absorption rates from the 
soil. 
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Reverse Osmosis 
The most advanced method of treating brine and other waste waters is reverse 
osmosis, commonly abbreviated as RO. This method is used for desalination and 
offers up to 20% more clean water than traditional vapor distilling methods. It also 
works similarly for cleaning brine wastewater. Water is forced through multiple layers 
of filter membranes until it’s clean enough to reuse or even drink. Yet all RO processes 
leave behind some amount of super-concentrated brine that still needs evaporation 
to completely disappear. If you’re already building an evaporation brine pond to deal 
with that leftover brine and reduce it down to solids, why spend so much on RO in the 
first place? RO is one of the most expensive wastewater treatment options and has 
high ongoing maintenance costs. If you have a contaminated brine that needs primary 
processing before it can be safely held in a brine pond, pairing RO with evaporation is 
likely the best approach for the most hazardous liquids. 

 

Above Ground and Buried Storage Tanks 
Ponds are similar to storage tanks, but they’re much larger and offer far greater 
volume at a lower price point. Above ground and buried storage tanks start out as a 
highly secure way to contain brine while preventing unauthorized access to it. But, 
the corrosive effect of brine quickly increases the chances of a failure and resulting 
leaks, necessitating expensive monitoring equipment especially for underground 
tanks. Special coatings are generally required for the inside of these storage tanks to 
keep the corrosive salt and other minerals from prematurely destroying the tank’s 
seal. Large custom fabricated tanks are highly expensive and prefabricated tanks are 
much more limited in volume than brine ponds. 

After comparing all of these brine treatment options, you’ve likely decided that a brine 
pond will be used for at least part of the processing. Flexible, reinforced polyethylene 
(RPE) liners from BTL Liners will help you create affordable and long-lasting brine 
ponds that offer all the benefits and none of the disadvantages of concrete or raw dirt 
evaporation impoundments. 
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How Brine Ponds Differ from Other Evaporation 
Ponds 

 

 

Evaporation ponds are used for non-brine wastewater too, so in some cases they do 
not need such stringent engineering and security as the brine pond. Drying up storm 
water or irrigation runoff doesn’t usually bring up quite as many considerations as with 
brine. If you’re preparing to build a brine pond for salt harvesting or wastewater 
processing, consider the extra features that these projects need to succeed. You can 
also use this as a guide to repurposing an existing evaporation pond into a brine pond. 

 

High Levels of Salt and Dissolved Minerals 
Brine is naturally corrosive, and higher concentrations of salt and other dissolved 
minerals increase the intensity of this reaction. Other types of evaporation ponds tend 
to experience far less corrosion, reducing wear and tear on any lining materials used 
to seal the bottom and sides. Concrete and clay linings can break down faster than 
expected when exposed to highly concentrated brine. Metal storage tanks also react 
to dissolved mineral content, even when they’re coated with protective sprays.  

http://www.btlliners.com/
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Corrosion-resistant RPE liners, such as the liners fabricated from industry leading BTL 
Liners is the best material for protecting existing or desired pond materials from the 
reactions triggered by the ingredients in brine waste water. 

 

Greater Risk of Damage from Spills 
Basic evaporation ponds are only used for holding relatively clean irrigation or storm 
runoff water. While these waters may include small amounts of fertilizer, pesticides, 
or roadway residues that need to stay out of the local waterways, they’re relatively 
easy to handle with remediation if there’s a spill. Since the salt from brine can remain 
in the soil surrounding the spill site for years to even decades depending on the 
concentration, it’s essential to build brine ponds so there’s as little chance of spills or 
flooding as possible. Undersized brine ponds are particularly risky when high rainfall 
levels push water over the banks. Some industrial brines also include high levels of 
secondary contaminants that also affect drinking water and soil health when spilled. 

 

Extensive UV Exposure 
The bottoms and sides of brine ponds often receive far more exposure to direct 
sunlight than other evaporation ponds. While some storm water and irrigation ponds 
are designed to hold some minimal amount of water year-round, most brine 
evaporation ponds specifically remove as much moisture as possible to create dry 
solids to reuse or send to the landfill. Combine this with the light reflecting properties 
of crystalline salt or mineral deposits and you’re multiplying the UV rays reaching the 
liner material. RPE offers the best UV resistance from a flexible liner material, and BTL 
Liners ArmorPro is an ideal choice for salt and mineral harvesting ponds with a lot of 
direct sun exposure. 

 

Reclamation of Valuable Products 
Most other evaporation systems for reducing or eliminating wastewater don’t aim to 
gather any specific materials in the process. On the flip side, most brine ponds built 
for evaporation instead of long-term storage, specifically include a mineral harvesting 
component. Many brine evaporation ponds are built just for the harvesting of lithium, 
salt, chloride, and other valuable components from natural and created brine. This 
affects the entire design of the brine pond, from liner selection to the evaporation 
rate. 

 

http://www.btlliners.com/
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Increasing the Evaporation Rate with Wind Assistance 
For most storage and containment ponds, high winds are a problem to avoid rather 
than something to encourage. When evaporation is the goal, wind may be 
encouraged or even created to speed up the evaporation rate. This is especially likely 
with brine ponds since there are valuable minerals to harvest. These byproducts can 
be used more quickly by accelerating the evaporation process. Wind-aided 
intensification of evaporation, commonly shortened to WAIV, involves installing a set 
of sail-like membranes that are regularly wetted with the brine from the pond. Since 
the liquid is spread across a saturated solid surface rather than the surface of the 
water, evaporation is rapid and it’s easy to harvest the minerals left behind. Storage 
ponds built to work with WAIV systems will need extra pumps and the equipment 
that goes with them, and the best results will come from lined storage areas since 
unlined ponds will contribute dissolved soil that fouls the evaporation sails. 

 

Mechanical Damage Risks 
When you add in the need for heavy equipment to scoop up the salt and other solids 
from the surface of the evaporation brine pond, you dramatically increase the 
chances of mechanical damage. Salt and other crystalline minerals begin contributing 
to the wear and tear on the lining of the pond as they form and gather along the 
bottom and edges. Other evaporation ponds for wastewater may develop algae and 
other plant growth that can slowly damage low quality liners. If a weak, flexible liner 
is used, there is a risk of tears from machinery use during even the first mineral 
harvest. Cleaning equipment also increases wear on concrete and flexible liners for 
all types of evaporation ponds. 

 

Lack of Ballast for a Smooth Harvesting Surface 
Ballast materials like gravel, crushed stone, boulders, concrete blocks, sand, and soil 
are commonly layered over flexible pond liners in evaporation ponds. This doesn’t 
create the smooth surface desired for the brine pond where minerals will be 
harvested, so ballast is rarely used. The flexible liner may be covered by smooth 
concrete or used as the uppermost surface. Floating ballasts that slow down 
evaporation and keep wildlife out of the area are commonly used on all types of 
storage ponds, including brine ponds. However, these floating ballasts are rarely used 
on evaporation ponds of any kind since the surface covering effect works against the 
intended goal of reducing water volume. 
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Climate Restrictions 
Evaporation ponds don’t work in every area. Brine ponds, in particular, perform best 
in dry, relatively warm climates since they aim to evaporate as much water as possible 
to maximize mineral harvests. Brine mining is concentrated in dry and warm climates 
with rapid evaporation rates. Areas with weather features, like steady seasonal winds, 
are some of best locations. Other ponds, that combine the purposes of storage and 
evaporation processing, can be used in a wider range of climates. This is specifically 
the case if standing water during cold winter months or seasons of high rainfall are 
not problematic. Brine storage ponds are also more adaptable to a wide range of 
climates since they’re usually designed to minimize the evaporation rate rather than 
increase it. 

 

Later Reuse Options 
Most evaporation ponds are used for years or decades at a time, but the land is 
eventually needed for reuse in many communities. Farmers in California looking for 
more arable land are turning to reuse projects that turn dried out irrigation runoff 
ponds with high salt accumulation into useful farmland. Traditional crops won’t grow 
where the soil salinity is too high, but coastal grasses often thrive after a few years. 
These grasses will feed livestock like cows, sheep, and goats that deposit valuable 
manure resulting in significant soil enrichment. Years of grass growth can help reduce 
the soil salinity and potentially prepare former brine ponds for agricultural reuse. For 
even faster rehabilitation of former pond land, install flexible liners over every square 
inch of the soil from the beginning. This keeps salt and other minerals from soaking 
into the soil below, making it much easier to reuse once the liner is peeled back again. 

By taking all of these various factors into consideration as you design a brine 
evaporation pond, you’ll build a processing facility that requires relatively little 
maintenance while providing years of reliable use. Brine ponds are rarely used just 
for a few batches of water since they’re labor-intensive to build and do require a hefty 
investment, but they offer a better return on that investment over time thanks to 
greater adaptability than other processing options. Using a reliable liner from BTL 
Liners is the key to building a brine pond for evaporation that lasts for decades of use. 
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The Question of Covers for Brine Ponds 
 

 

When brine ponds are designed for short or long-term storage rather than 
evaporation or alternative processing, covers are often used to contain the water. 
Since these covers also come in contact with the corrosive brine and are often tightly 
sealed to the liner to control gases and fumes, they need high chemical resistance 
and resiliency. If you’re looking for a durable brine pond cover, we can help here at 
BTL Liners. Consider the following potential reasons to add a matching cover to your 
lined brine pond design. 

 

Slows or Stops Evaporation 
Brine pond covers are primarily installed to reduce evaporation as much as possible. 
When brine is being stored for use or reuse in fracking, ore processing, or lye 
production, losing any water volume is a loss of valuable product. Unexpected 
evaporation also changes the characteristics of the brine and may lead to the need 
for added water to reduce the salt concentration.  
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Controlling evaporation in the first place is a much more efficient way to stabilize brine 
that’s in storage. Flexible cover materials are often paired with floating ball ballasts to 
keep the liner from moving in the wind if it’s not anchored at the sides. 

 

Acts as a Form of Security to Prevent Animals and Birds from Access 
Installing a cover over a brine pond also acts as the first line of defense against 
unauthorized access to the water’s edge. Irrigation ponds in many parts of the world 
contain so much selenium that water birds landing in the water pass birth defects 
along to their offspring. Covering these ponds reduces the impact on wildlife, 
especially since highly concentrated salt solutions are often toxic even without 
secondary contaminants to complicate the matter. 

 

Temporary Use to Prevent Dilution 
Covers are even occasionally used for evaporation brine ponds when there’s an 
unusual amount of rain in the forecast. Temporary covers and sump pumps keep 
rainfall from reaching the pond and filling it up, which both dilutes brine that is 
undergoing evaporation processing and can prevent flooding that contaminates the 
surrounding soil. These temporary brine pond covers are generally made from a 
flexible geomembrane since the material can be spread out easily by hand or 
machine and secured along the edges temporarily with ballasts or spikes.  

 

Matching the Liner to the Cover 
It is possible to install a flexible geomembrane cover over a concrete lined brine pond 
and get good results from the combination of two different materials. However, it’s 
much harder to maintain an airtight seal around this kind of dissimilar bond. For a tight 
seal that doesn’t let air or gas leak out between the cover and liner, use the same or 
compatible materials for both layers. A complete enclosure for long-term brine 
control with minimal evaporation requires a tight seal. RPE liners and covers can be 
sealed together with heat or solvent-based adhesives, giving you plenty of options 
for simplifying installation as much as possible. 
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Increasing Reuse Options for the Surrounding Land 
Capping a brine pond with a durable cover can prevent wind shearing that spreads 
brine from the surface across the surrounding area. If a storage pond is located in an 
area with sensitive agricultural land surrounding it, preventing saline spray can make 
the difference between successful future reuse or long-term remediation processes 
to remove the salt. Covers aren’t as necessary for protecting soil quality as liners, but 
they still play an important role when flooding or wind spray could become a 
problem. 

 

Meeting State Regulations 
Many U.S. states with cold winter temperatures store large amounts of salt, often in 
the form of brine, for deicing roads in the winter. These states tend to set strict 
regulations on how to enclose these salt collections to keep the sodium from running 
off or mingling with the ground water. Liners are required almost everywhere salt is 
stored by state and local Departments of Transportation, but covers are also widely 
required too. Most states simply stipulate the use of something like a waterproof tarp. 
Our flexible geomembranes here at BTL Liners more than meet that requirement. 

Covers for brine ponds may be optional, but it’s a good idea to at least have a 
temporary cover on hand for emergencies. Large brine ponds may be too large to 
cover temporarily without specialized equipment to stretch the material across the 
surface. Measurements for pond covers are easier to calculate than those for the 
liners because you simply need the surface area. Liners must include extra material 
to accommodate the depth of the pond, while the cover simply needs to stretch over 
the surface. Consider one of the many BTL Liner cover materials to keep your brine 
pond’s evaporation under control and reference their helpful online calculators to 
determine the exact size you will need.  

 

 

BTL's AquaArmor is the strongest and most reliable brine pond liner on 
the market today. AquaArmor was crafted to resist the harsh years of UV 
radiation that will undoubtedly try to harm your pond liner. Combine that 
with the fact that AquaArmor is 100% plant and fish safe, AquaArmor can 

protect your brine pond for years to come. 
 

Visit BTLLiners.com/AquaArmor  to learn more. 
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Which Liner Material is Best for Brine Ponds? 
 

 

A liner of some kind is essential for a brine pond because the water can’t be allowed 
to seep out through bare soil. While other containment ponds may only need a thin 
layer of clay, gravel, or concrete to stay intact for years, brine ponds require more 
durability from their liners. Flexible geomembranes are the best choice no matter the 
size of the pond or the exact composition of the brine you’re storing or processing. 
They’re more affordable than poured concrete, easy to install with minimal 
equipment, and can be tightly sealed wherever seams are inevitable to prevent leaks. 
Yet, not all pond liner materials can handle the challenging conditions of brine 
management. If you choose the wrong material, you’ll spend much more than what’s 
necessary on maintenance and experience durability issues within a few years. Find 
out what to look for in a geomembrane liner for your brine pond and then explore the 
BTL Liners products to find your perfect match. 
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UV Resistance 
Geomembranes, like PVC, were once widely recommended for lining evaporation 
structures like brine ponds, but the material’s lack of UV resistance made this poor 
advice. PVC simply can’t handle the amount of light exposure common to a salt 
harvesting pond where all or most of the liquid evaporates before any new brine is 
added. When it comes to resistance against the sun’s degrading rays, reinforced 
polyethylene (RPE) remains the best choice. 

 

Chemical and Corrosion Protection 
High-density polyethylene (HDPE) and low-density polyethylene (LDPE) 
geomembranes and liners both offer good chemical resistance. Unfortunately, good 
isn’t quite enough when you’re working with highly corrosive and potentially toxic 
brine. Both liner materials will break down rapidly in the presence of highly corrosive 
fluids, making them an expensive choice to keep replacing. RPE liners offer the 
greatest amount of corrosion resistance in a flexible geomembrane, making it the 
best choice of materials for a brine pond. That’s why we recommend our RPE 
products here at BTL Liners to anyone planning a pond that needs high chemical and 
corrosion resistance. 

 

Seam Sealing Processes 
Difficult seam sealing processes don’t just delay the installation process and 
therefore increase the costs of building a brine pond, they also make it more likely 
that a seam will fail or be improperly sealed from the beginning. Adhesives are one 
of the most time-consuming and unreliable methods of seam sealing, but for some 
geomembrane materials, it’s the only option. RPE is easy to thermally weld during 
both manufacturing and installation, creating tight bonds that won’t leak over time. 
The best way to reduce the need for seams is to order a geomembrane that can be 
custom manufactured in a continuous sheet. RPE can be manufactured to cover 
hundreds of thousands of square feet before seams are necessary, reducing the cost 
and time spent on installation and maintenance. 
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Mechanical Damage 
Brine mining ponds used for harvesting minerals and salt tend to experience more 
mechanical damage than other types of ponds. When you’re using heavy equipment 
to shape the mineral deposits into mounds and gather them from the surface, the 
liner you choose must be able to withstand this kind of wear and tear. PVC is simply 
not tear-resistant enough for this purpose. HDPE can handle the wear, but its 
thickness and lack of flexibility makes it difficult to install on large brine pond projects. 
RPE manages to offer both high resistance to mechanical damage and is lighter and 
easier to install than HDPE. You won’t have to patch rips and tears either immediately 
after installation or after every harvest if you choose a tough geomembrane. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BTL's AquaArmor is the strongest and most reliable brine pond liner on 
the market today. AquaArmor was crafted to resist the harsh years of UV 
radiation that will undoubtedly try to harm your pond liner. Combine that 
with the fact that AquaArmor is 100% plant and fish safe, AquaArmor can 

protect your brine pond for years to come. 
 

Visit BTLLiners.com/AquaArmor  to learn more. 
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How are Brine Ponds Designed? 
 

 

Designing a quality brine pond, that functions as desired, takes a lot more work than 
just picking a liner. Design steps vary depending on whether the pond is intended for 
storage or evaporation use. Surface area plays a large role in the evaporation rate of 
a body of water since anything below the surface isn’t exposed enough to air to turn 
into vapor. If storage is the goal, a deeper brine pond with a smaller surface area slows 
evaporation. Alternatively, ponds used for brine mining and salt production tend to be 
shallow with large surface areas to aid evaporation as much as possible. Aside from 
the consideration of evaporation, most of the steps for designing a durable brine pond 
are relatively the same for all types. 

 

Selecting the Right Location 
The brine pond works best when located as close to the source of wastewater as 
possible, to minimize trucking or pipelines needed for delivery. If the brine will be 
reused or requires further processing, the pond should also be close to those facilities 
when feasible.  
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Keeping brine away from sensitive areas, like agricultural fields and land with high 
water tables, reduces the impact of spills or floods that releases concentrated brine. 
Don’t forget to factor in drainage and wind trends that can cause spray or wave risks. 
Full sun exposure is also recommended if you’re designing an evaporation brine 
pond, since sunlight dramatically speeds up the process and can help control 
unwanted bacterial growth. 

 

Calculating the Total Size Based on Evaporation Rates 
Evaporation rates are never steady, but liquid reduction times can be estimated 
based upon brine type and pond design. These estimates can then be used to 
determine the time needed to reach the desired impoundment level. Evaporation 
slows down as the brine concentration rises. So, there’s a steady curve to consider 
when aiming to remove as much water as possible while leaving behind valuable 
solids. The formulas for modeling evaporation rates require information such as 
surface area, daily solar radiation, average wind speeds, and the chemical 
composition of the brine in question. If you don’t have all of this information yet, you 
may need to use commonly assumed values for your initial designs and rework the 
plans after securing the necessary data. State environmental protection agencies are 
often great resources for finding local data on wind speed and sun exposure. The 
agency may even be able to supply you with designs for brine ponds already installed 
in your area to give you more ideas on how to manage your wastewater. 

 

Double Lining the Pond for Contamination Control 
The most toxic, contaminated, and concentrated brine mixtures need a little more 
protection than a single layer of liner material. If there are serious health or 
environmental risks posed by every spill or leak, double lining is the best option for 
securing the pond. This isn’t simply a method of laying two sets of liners right on top 
of each other or pouring concrete over a geomembrane. Double liners for brine ponds 
tend to be installed with a thick layer of soil in between them to create an absorption 
cushion that can hold spilled or leaked brine before it reaches the secondary liner. 
This interim space should be monitored continuously with leak detection sensors. 
These sensors are usually installed under brine pond liners anyway so leaks are 
caught early, but they’re essential and can’t be skipped when handling brine 
dangerous enough to require a double liner system. 
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Choosing a Liner Material 
Geomembrane liner selection is outlined above, but many brine ponds need more 
than just a flexible plastic barrier at the bottom to protect them. Brine ponds that cover 
an acre or more of ground, and that are designed for long-term storage, tend to also 
feature a concrete liner to keep the soil stable. This also protects the impermeable 
material by blocking water loss through seepage. Concrete alone has limited value 
for seepage control because it’s surprisingly porous. Thanks to tiny tunnels that run 
through the concrete, it also creates capillary action like a sponge sucking up a 
puddle of water. This can introduce outside water into the brine pond unless there’s 
an impermeable barrier like a geomembrane installed between the concrete and soil. 
No matter the lining method, a quality RPE liner, like those fabricated by BTL Liners 
will likely play an essential role in protecting the bottom and sides of the brine pond. 

 

Considering Wave Risks from Wind 
Surface area, depth, and overall volume of the brine pond all affect more than just 
the evaporation rate and the total storage capacity. Without factoring in the highest 
possible wind speeds for the area, serious wave risks develop that can send 
thousands of gallons of brine where you least expected it. Ignoring or overlooking 
wave risks has led to many brine pond bank and berm collapses. These failures have 
created major spills with expensive remediation processes. To avoiding overfilling, 
allow an extra 10-20% above needed pond capacity. Then, you can manage any 
waves that might arise during a heavy storm without having to significantly alter your 
brine pond design. 

 

Planning for Makeup Water 
Unless the brine pond is completely sealed with a water-tight cover, makeup water 
is going to get into the pond and mingle with the brine. With proper design, this has 
no effect on desired evaporation rates or storage concerns. For example, a brine pond 
that receives a makeup water rate of 1% of its volume every year could have its 
surface volume increased slightly to compensate for that extra water by speeding up 
evaporation. Designers analyze 25-year storm record levels that show the highest 
amount of rainfall, both at once and over the course of a year. This helps ensure that 
brine ponds will hold and perform as expected even during years when there are 
record-breaking amounts of rainfall. Using a basic average, that doesn’t take into 
account unusual spikes in rainfall, dramatically increases the chances of a flood or 
bank breach, in addition to interfering with the normal operation of evaporation. 
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Preventing Spills and Leaching 
Brine that is hazardous enough to warrant double lining of the holding pond most 
likely requires additional above-ground spill containment as well. Additional sets of 
berms, dikes, and other water control structures around the perimeter of the pond 
can make all the difference between a successful weathering of a storm and a breach 
that costs millions to clean up. Don’t skimp on secondary safety features just because 
they’re unlikely to be used on a regular basis. It only takes one failure of a brine pond’s 
sides or bottom to lead to major losses. Even if the spill prevention features you work 
into your never actually used, they’re still providing a valuable service that was worth 
the extra cost for design and installation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BTL's AquaArmor is the strongest and most reliable brine pond liner on 
the market today. AquaArmor was crafted to resist the harsh years of UV 
radiation that will undoubtedly try to harm your pond liner. Combine that 
with the fact that AquaArmor is 100% plant and fish safe, AquaArmor can 

protect your brine pond for years to come. 
 

Visit BTLLiners.com/AquaArmor  to learn more. 
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Conclusion 
 

Brine ponds may be tricky to design and build, but they’re absolutely necessary for 
handling salty water that would otherwise have a detrimental effect on the 
environment. They should be designed with care to extend their lifespans and 
minimize the need for replacement as much as possible. By choosing AquaArmor 
from BTL Liners as your brine pond lining material, you’re ensuring the best longevity 
and greatest spill and leak protection. Don’t let seepage suck up any of your valuable 
brine products when you have plenty of flexible, affordable, and impermeable liners 
to choose from. For help with product selection, please reach out to our highly trained 
team; we’d love to assist you! 
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