
SEALING PONDS AND LAKES WITH BENTONITE 
C. Wayne ~ e e s e '  

S o ~ r ~ c  Texas subsoils allow rapid loss of water by 
seepage from po~ids. Iakcs or reservoirs. Ponds and 
bkcs OII such soils often nlay bc inrprovcd by use of 
bct~tonite to rcduce scepagc losses. Ucntonite is a 
riaturd clay which has the cliaractcristic of swelling 10 
to 13 times its dry size when it bccollles wet. Whcn 
bento~lite is applied in a layer over porous soil, or 
mixcd with a porous soil. and then moistened with 
water, i t  forms an impcnncable Iayer. Bentonite does 
not affect Ihe water. In addition, it is easy to  apply 
with ordinary farm equipment, or with hand tools. 

MPLIC.4TION METHODS 

You can apply bentonite directly to die soil in the 
bottom of the pond. or sprinkle it on the water surface 
and then allow it to  settle to the bottom. Tru tmen t  
u s u d y  is more effective if Ihe bentonite is applied 
dircctly to the soil by the "blanket nielhod" or t l~e  
"mixed blanket method." The "sprinkle nrethod" is 
rcco~iimendcd only when it is il~~practical to  drain the 
water from Ihe area to be treated. 

The Mixed Blanket Method 

The first step in applying bentonite by the mixed 
blanket method, shown in figure 3, is to rcmovc d l  
surface rocks and vegetation. For best results, llavc the 
soil just moist enough to be plowed or diskcd caslly. 
Plow or disk h e  pond b o t ~ o m  and chcn drag dle 
surface until it is sniooth. This prepantion 1n3kes 
the top 4 to  6 inchcs of soil uniform so that the 
bentonite can be mixed evenly with the soil. Mark dlc 
arca in squarcs 10 feet by 10 feet and spread the re- 
quircd amount of bentonite as described for thc 
"blanket method." Mix the bcntonitc with the lop 
4 to 6 inches of soil wit11 a disk I~iirrow, sp~ke-tooth 
harrow or by hand raking. Cornpact thc surl'ace by 
rolling or tamping. No cover coat is nceded. 

The mixed blanket method 11iay be less effective 
ban d ~ e  blanket method because of uneven mixing of 
the bentonite. The disking operation somctimcs leaves 
strips or spots where the bentonite conccntraion is too 
low. Increase the amount of bentonite to nlininlize 
this possibility. 

The Blanket Method The Sprinkle Method 

'The blanket method of applying bentonite. figure I ,  
usually results in the most emcient seepage control. but 

-~ ,narc cjre is rquired during application. UK the fine 
or' pulverized grade of bentonite for this nlethod. 

Carefully prepare the area to be treatcd. Remove the 
top 4 to 6 inches of soil from the pond. lake o r  reser- 
voir. Fill deep holes or crevices with a nlixture of 1 part 
bentonitc to  5 parts soil. Smootll the surface with a 
rollcr or dng. Cover the area with a layer of bcntonite. 
(Scc p ~ g e  6 for amount.) After spreading the bentonite 
cvcnly, replace the 4 to  6 inches of soil carefully to 
avoid disturbing the layer of bentonite. 

To achieve best rcruits. spread the bcntonite evenly. 
Mark Ihc arca in squares 10 feet by 10 fcet as shown ill 
figure 1. I'hce the required number of b a g  of bcntonitc 
in cach space. Treatnlent a t  the n t e  of I pound per 
square foot will require one bag in each squlre (each 
square contains 100 square feet). Spread the bentonitc 
evenly w e r  the square. Bare spou may allow seepage 
to  continue. Use a r e  in covering the bentonite layer t o  
avoid leaving holes in the impermeable Iayer. 

Cornpct the top wil by rolling or tamping If possi- 
ble. control h e  flow of water when filing the pond to 
prevent damage to the trcated surface. Scvcrd days may 
k required for the bentonite to become satuntcd and 
f i  the permeable voids in the roil. If livestock are ex- 
pected to  walk in the pond. the cwer coat must bc 
thicker than 4 inches. A top layer of gnvel is an ideal 
finish to protect the bentonite layer. 

Coarsc particles of bentonite arc scattered on tllc 
surface of tlie water. figure 4. The particles sink LO 

thc bottolii where they swell. The gcl is dra~vri illlo 
porous a r c s  reducing the secpagc ratc. Use the cruslled 
or gra~lular grade of bcntonite. Tl~ew! pnrticlcs are 
large cnougll to sink to the button1 bcl'urc tlley co~lb- 
lrlctc tlicir swclling. wllilc fiocr particles will I1o;lt. 
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Figure 1. Blanker Melhod 
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Figun 2. Reservoir Layour 

AMOUNT OF BENTONITE TO USE 
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Figure 3. Mined Blanker Merhod 

The sprinkle mcthod is less cffect~ve tlran or/ier 
111ct11oJs. Accurate, unifor~n placen~enl of berlronilc 
is Jil'licult I ~ J  accol~~plish.  Tlris 111crl1uJ I s  11o1 rccoli!- 
111cndcd I'ur ponds whcre livestock I I I J Y  wade i l l  I I I C  
watcr and disturb the bentonite layer. Thc sprinklc 
111c1hod is useful in emergencies when isolated leaks 
~iccd to bc stopped. Spots known to be espccidly 
i l~ rous  sl~ould be trcatcd first. Spot trcatnrelrt liray re- 
ducc watcr loss cnouglr that the entire botto~ir will no1 
rcquirc covcring. 

Sprir~kling bentonite in the water will cause a 
slight tcnrporary cloudiness; however, it is not harmful 
for drinking purposes. 

The m o u n t  of bentonite required to effectively 
rcducc nepage losses from a pond or lake varies from 
H to 2 pounds per squarc foot of soil surface. One- 
11a1f pound of bentonite per squarc foot of soil usually 
is satisbctory when the bottom of . the  pond is fine 
sand or undy  loam and the maximum water depth is less 
Illan G f c c ~  With the sane  type of soil and a water 
dcptlr of 6 to 20 feet, increase the rate to 1 pound 
per squarc foot. In general, coarse soils require more 
bentonite. Greater watcr d e p h s  increase the pressure 
on the bottolrr of tlrr pond and require more bentonite. 

HOW TO DETERMINE THE REQUIRED 
AMOUNT OF BENTONlTE 

Pcrforalc thc botlolr~ of a bucket. can or ~111311 oil 
drunr and place I or 1 inches of gravel in tlrc botto~rr. 
Covcr the gravel wid1 6 or 8 inclres of typical soil fro~rr 
rlrc arca you intend to treat. Till1111 tlrc soil. IiU tlre 
container witlr water and observe the r31C 01' watcr 
secpap. 

Rcpcat thc procedure described above using tlre 
bentonite application nrcthod you are considering. 
If you plan to  use the blanket nrcthod, apply a blankct 
of bentonitc over the soil wnlple in the can, cover witlr 
3 or 4 inches of soil and fiU thc a n  with water. If you 
plan to use the spri~rklc method, apply the bentonite 
by sprinkling it on tlrc watcr surface after you have frlled 
tlrc can witlr walcr. Obscrvc llrc seepage rate llrrouglr 
trcatcd soil. 

Try an application rate of H pound of bcntonitc per 
square foot. Rcpeat Lhc procedure until you find the 
mininlunr alllount of  bentonite required to  prevent or 
reduce water seepagc lo an acceptable ratc. 

Usc dlc salrrc application proccdurc in tlrc tcst t11at 
you plan to usc ill the polrd. After dctcr~rri~rirrg the 
rninil~ru~~r alrrount of bclrto~ritc nccdcd. add 25 to 50 
pcrccnl llrorc to allow for yrcotcr watcr dcpdrs in tlrc 
pond or rcscrvoir and the incfficicncy of Iarp-scalc 
application. 
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