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critical applications, Volclay is sprinkled into an existing lagoon where it settles to the bottom and creates a
seal to preventMANUAL
leakage. This guide provides general instruction on Volclay liner installation.
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optimum. Material is then mixed (see photo, page 2).
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Once mixed, the soil/Volclay mixture is dispensed into a dump
truck and hauled to the job site. The mixture is usually applied
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using an asphalt spreader. These spreaders can quickly apply a
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Figure 1.
contained. Moisture content and degree of compaction should be
determined by an independent laboratory using the Standard Proctor
Test, which will produce a moisture/density relationship for the soil
bentonite mixture (see fig. 1). (We do not recommend the Modified
Proctor Test because resulting values have a lower optimum moisture
content, which tends to increase permeability.) CETCO recommends
compacting the soil to 90% of the maximum density at 2–3% wet of
the optimum moisture content.

MIXING
We recommend the pug mill method and the mix-in-place method for
incorporating VOLCLAY into soil. The mix-in-place method is probably
the most widely used and most cost-effective for most projects.
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MIX-IN-PLACE
Equipment such as a high-speed rototiller or an asphalt road reclaimer
can be used to mix VOLCLAY into the soil. A disk is not recommended
because it cannot mix VOLCLAY and soil to a homogenous consistency.
The asphalt road reclaimer’s high-speed mixing and accurate depth
placement make it an excellent choice (see photo 1).
During a mix-in-place process the mixer first breaks up the soil. Moisture content is then adjusted before VOLCLAY is added. This results in
the most consistent, workable mix. Next, VOLCLAY is spread over the
soils surface. This can be done in several ways. One way is to mark
a grid on the soil so that one bag of bentonite can be evenly distributed throughout that grid. For example, if the application rate is 5
pounds per square foot, and the VOLCLAY is supplied in 2,000-pound
bags, one bag will cover 400 square feet. An area 10 feet wide by 40
feet long could then be marked, and a bag of VOLCLAY spread evenly
throughout that area.
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A second way to spread VOLCLAY is using an agricultural spreader.
These spreaders typically need modification since most are designed
to dispense pounds per acre, not pounds per square foot, as required
in a VOLCLAY application. To calibrate the spreader, a tarp or shallow
box approximately 2 feet by 2 feet (four square feet) is first weighed
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necessary. However, in situations where contaminated liquid

to be compacted. Compaction usually is accomplished with a

wobble wheel or steel wheel vibratory roller (see photo 3). Sheep’s foot
rollers should only be used on liners 12 inches or more thick, and comprised of multiple lifts. The liner should be compacted to a minimum
of 90% Standard Proctor. The recommended maximum compacted lift
thickness is 6 inches.
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Photo 2. – Supersacks of Volclay delivered to a job site are ready to be

Figure 2. – A rich mixture of soil and Volclay is placed in a small trench
around the protrusion.
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sprinkle method may provide a simple solution. (Note: This
method may harm fish!) Volclay is simply sprinkled through
the surface of the water at a rate of approximately 2 pounds
per square foot of water surface area and allowed to settle to
the bottom. This rate can go as high as 5 or 6 pounds per
square foot in some situations. The Volclay can be poured into
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2 pounds per square foot of water surface area and allowed to settle
to the bottom. This rate can go as high as 5 or 6 pounds per square
foot in some situations. The VOLCLAY can be poured into the water
over the edge of a boat, or blown over the surface of the water from the
shore using a pneumatically powered device. Although it is simple, the
sprinkle method is not typically as effective as the soil/VOLCLAY liner.

Photo 3. – A steel wheel vibratory roller compacting the liner in 6-inch lifts.

HYDRATION
Under most conditions, prehydration of the VOLCLAY liner is not necessary. However, in situations where contaminated liquid or leachate
will be in contact with the liner, the compacted liner should be flooded
with fresh water for 72 hours before it comes in contact with any contaminants.

The sprinkle method works as VOLCLAY settles through the water to
the bottom of the pond, where it begins to swell. If water is leaving
the pond through cracks or a gravel layer, water should be flowing toward those openings. The VOLCLAY will be carried into those openings
where it will swell to seal them. CETCO recommends using a coarse
granular product such as VOLCLAY Crumbles. Because their particle
size is larger than the other granular products, there is less surface
area, which gives the product a longer hydration time. This gives the
product an opportunity to settle to the bottom and into any openings
before it becomes fully swelled.
If leakage is occurring through a particular spot in the lagoon, and
that spot can be identified from the surface, the success of the sprinkle method can be increased. The VOLCLAY application can then be
concentrated in one area rather than over the whole lagoon. Locating
leaks can sometimes be accomplished using special blocks of fluorescent dye. These dye tracers are submerged in the water either at the
bottom of the pond (if visible) or suspended from a float about a foot
below the surface of the water. As the dye dissolves, it is carried with
the water flow toward any leaks. Usually, several blocks are placed
throughout the lagoon and dye paths are recorded. By following the
paths, it is sometimes possible to identify specific leaks. The VOLCLAY
application can then be concentrated in that area.

Photo 4. – Placement of mixed soil and bentonite.

The Sprinkle Method
In some cases, VOLCLAY may be used to seal existing ponds that are
leaking excessively. If the pond can be drained, CETCO recommends
constructing a soil/VOLCLAY liner as explained above. However, if
draining the pond is impractical, the sprinkle method may provide a
simple solution. (Note: This method may harm fish!) VOLCLAY is simply
sprinkled through the surface of the water at a rate of approximately

The information and data contained herein are believed to be accurate and reliable. CETCO makes no warranty of any kind and accepts
no responsibility for the results obtained through application of this
information.
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