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Many ﬁsh farms have older ponds

the maior r-::fﬁeh-nrnrlnmno areas
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of Mississippi, Arkansas and
Louisiana are weak and erode eas-
ily, fish farmers should expect to
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Pond renovation is expensive,
with costs rangin from $300 to
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Ponds are rebuilt for two major
reasons:

m To repair levees that have
become so thin that mainte-
nance and feeding equipment
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To dry pond bottoms to make

S
harvesting more efficient. Soft

flocculant (fluffy) sediments
accumulate at the bottom of
older ponds and impair sein-

A

ll’lg The sediments are mostly

silt and clay eroded from pond

levees.
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Soil type, wind speed, and pond
size and orientation mﬂ 1ence the
rate of erosion. Farmers have little
control over these ctors once

ponds are built. To extend the use-
ful life of a pond, farmers must
..... 313 tha lavaoaos nranerly and
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take measures to reduce erosion.
Establishing vegetation as qulckly
as p0551ble after construction is

especially important.

he goal in rebuilding (or build-

A makoa tham ac
0 make them as

s osion-resistant as
p0551ble, glven the engineering
properties of the existing soils. For
a given soil, the useful life of a

i

m ﬂaffpnmo the mslde slope of

the pond levee (Fig. 1);

®m widening the top of the pond
levee (Fig. 1); and

B strengthening the levee by
compaction.

A gentle slope is critical to dissi-
pating wave energy before it

TAT.

reaches the bank. Waves qamage

levees by undercutting the bank

and leaving a vertical face on the
levee. When all the wave energy
is directed onto the levee, the soil
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increase top width
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Figure 1. To extend pond life iengi‘h—

Y

en the inside stope orine levee and

ees from 4:1 (a slope equal to4
horizontal feet for every vertical

mcreased costs agamst the reduc-
tion in levee erosion. For a 10-acre
pond with a 6-foot-high (on aver-
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more than one with a 4:1 inside
slope. There is more shallow
water in ponds with flatter levee



slopes, which increases the habi-
tat for marginal aquatic weeds.
You may need addltlonal grass

carp to contrc
vpgptahnr\_ alon

lows in pon
than 4:1.
The wider top lengthens the use-
ful life of a pond by providing
more levee to erode before it

ha .
becomes too narrow o p per rmit

traffic. For a 10-acre pond with a
6-foot-high (on average) levee,
building the pond with a levee
top 6 feet wider costs about
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the extra 6 feet.

Strengthening the soil

Two primary factors determine a
soil’s strength in a given levee:

m Force and degree of com-
paction; and

® Soil moisture at the time of
compaction.

Soil strength greatly affects how
much a completed levee can resist
erosion. n‘gl nes or trackhoes

that nn nlv dump nond sedi-
ump pond sed

b J

ments in plles and tamp the top
of the piles with the back of the
bucket do not compact the so1l
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moist for good compaction.

In highway, dam and building
construction, engineers test the
soil before and during construc-
tion. The American Society for

Testing and Materials (ASTM)

sets standards and procedures for
testing. The most common labora-
tory test of compaction, the

Proctor test (ASTM D698),
involves compacting a soil sample
under standard condi °t

weight hammer dro pped from a
specific height). Water is added
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determine the o

content for compaction (that

which produces the densest soil).

thin amil wn
Le 5ull 1
ph’mum moisture

For example, a typical clayey soil
in the Delta (Alligator series) that
is hlghly plashc m1gn shrink-
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ntent ranging from 23 to 28
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percent. Tests of compacted soils
from a job site are compared to
these resuits. Specifications often

Aall far Aan_gita m
Can 10r on-siie \.Uxuyu\.'{luu to meet

or exceed a certain percent, often
95 percent, of the optimum com-
paction (soil density) obtained in
the laboratory lhus pona fevee

CO luynkuuu is L_ypiC?lln_y dis-

1ssed in terms of 95 percent

Proctor or 95 percent ASTM stan-
dard (ASTM D698).

In practice, experienced contrac-
tors can determine if the soil is
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acceptably moist by its behavior
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be moist enough that equipment
does not stir up clouds of dust.
On the other hand, it should not
be so wet that tires leave ruts

inch or two in the
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deeper than an

compacted fill.

A sheepsfoot roller is often used
to compact soils. It consists of a
cylinder with protruding blunt
splkes de51gned so that when it
s made enougu }J&SSGS tO Com-
t the soil adequately, the cylin-
no longer touches the ground,
ut is supported on the protrud-

ing feet. This is referred to as the
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fi LA thpnefnnf rnl er sh() 1id

.
f
'1
¢
<
(
.
.
(

flve passes.

Soil that is too dry can be watered
with a tank truck to increase soil
moisture. For proper compaction,

digtr
distribute the water uniformly

throughout the soil by deep disk-
ing repeatedly before compacting
the soil. Clayey soils need time for
the water to soak into the soii

hafa
before compaction. This can be

done by watering the borrow area
rather than wettmg the fill. Work
overly moist soils with a harrow
or disk to dry them faster.

Where soils tend to seep, reduce
permeability by compacting soils
that are wetter than nnhm um.
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Tractors have been used to pull
large rollers in ponds with 1 foot
of water to help seal newly con-
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soil moisture content can alter the
permeability by one or two orders
of magnitude.
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Strengthen the soil by increasing
the force of compaction, by
increasing either equipment
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Repeatedly passing equipment
over the soil increases density,

although each pass has less and
less of an effect. Dirt pans com-

wide tracks on d,ozers are
designed to float on top of the
soil. If you build a levee with a
dozer, also use a sheepsfoot roller
to compact the soil. For proper
compaction, route emnnment

uniformly over the flll area during
construction.

Rain can interfere with levee
repair. Compared to a sheepsfoot
roiler, rubber-tired equipment

].eaves a smoothar cnrfnrﬁ th,‘al’

allows rainwater to run off.
Compact levees on a slight side-
ways slope to help them shed
water during construction.

To make the levee as strong and
Lii“lif\)[uuy Luuq_mu.cd as lJUDle}L,
it is critical to n]a(‘e the soil in 6-
inch-thick layers (“lifts”) and
compact each layer before adding
the next layer Running equip-
ment over thicker 1&}/‘81‘% Compacts
only the surface layer, leaving
uncompacted soil underneath that
is weak and easily eroded.

neuuung erosion

Repairing pond levees is expen-
sive and time-consuming. The

two most cost-effective measures

are reducing erosion through

proper pond design and soil com-
paction during levee construction.
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Several mechanical or structural

traatmonte alg -
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ees effectively, including rock
riprap, geotextile fabric and soil-
cement. Unfortunately, such meth-
ods are prombmvely expenswe

O t£n
for most farms, except t}cxhul}o for

pot treatments. A 3-foot-high

and (11/2 feet above and below
the waterline) of 4- to 5-inch
diameter rock riprap alone costs
about $8.75 per foot of levee pro-
tected. Adding a geotextile base

................ ot C



where the rock riprap is placed
slows erosion significantly, but
raises the total cost to about $11.50
per foot of ievee protected.
Geotextile material used alone has

been successful on the face of lev-

ees. The fabric should extend 1! /2
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feet above and below the pond
waterline. Properly installed geo-
textile fabric should extend the
life of a levee by about 5 years.
This method costs about $3. 80 per

foot of levee protected (about o
$12,500 for a 10-acre pond, which
would have about 2,600 linear feet
of levee).

So I-cement is a mixture of site

5 t" resist erosion.

I lly mixed at
about 10 to 13 percent by dry
weight with slightly plastic clays
or silts. The soil-cement mixture 1S

wlann il Tacrne Aes

Plﬂ\_t‘d ina U‘ incn ldyCl dllu
extends 11/2 feet above and below
the normal water line. Correctly
installed soil-cement barriers con-
trol erosion for a long lxme 5011-
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Vegetation

Vegetation can stabilize stream,
river and lake shores. Farmers
should mulch reworked pond lev-

S T 1r\n

ur 1vvU pounus 0[ straw
saquare feet) and nlant
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them with rye grass, centipede-
grass or bermudagrass as soon as
possible to reestablish vegetative

cover and reduce erosion. Contact

the county Cooperative Extension

Service office for information on
cover grasses best suited to your
location.

Levee-stabilizing vegetation must
not interfere with harvestmg

Most commercial ponds are har
1V10ST COmMmimnerciat PU > dIc lldl-
vested several times a year; anv

vegetation that reduces or
impedes seining efficiency is
unacceptable.

Several types of plants are being
examined as possible candidates

to stabilize the side slopes of pond

levees around the waterline. Plant
species such as Halifax maiden-
cane (Panicum hemitomon) and
knot-grass (Paspaium distichum)

A sth m
are reuucmg erosion with some

success on pond levees in
Arkansas. These plants form a
margin around the pond and help
dissipate wave action before it
damages the levee. They do not
appear to interfere with current
pond management practices, and
therefore make good candidates
for further research. l'roperly

ponds.

To keep ponds in production,

some farmers use a dragline or

trackhnoo ta rahiild lavoae Thavy
dalCknoe O reocuna 1evees, 1.14e

lower the pond water level to
half-full and draw up the sedi-
ments near the worn levee with a
trackhoe or dragline. Perching on
top of the eroded levee, the
machine scoops up pond bottom
materials, startmg as far as possi-
ble from the levee, and drawmg

in material toward the bank.

Levees rebuilt this way are com-
Sead

Pd(.[e(.l ll[(le drl(.l eroae raplQIY
This method also nroduces a

is method also produces ¢
trench around the base of the
levee, which can interfere with
harvest.

The drag]ine reaches farther into
the pOI‘\Cl than the trackhoe and

ragiilic i 1o
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the levee

method, ‘which costs about t $300
an acre, may give relief from the

worn levee for 2 to 4 years. lhe
dracline or trackhae metha
ulasullc O TaCKnoe mewumno
be the most useful technique to
repair a worn levee temporarlly if
fish prices are high or for leased

ponds that the owner refuses to

The best time to rebuild by irack-
hﬁe OT‘ dran]ino I‘C {4‘11‘1“(" (’l"'ib"
hoe or dragline is during drier

periods, which allow the sediment
to dry and grass to become estab-
lished before rains wash soil back
into the pond. Late spring or early

ciimmer ic hact Far nonde older
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than 10 years, draining and dry-
ing may be more suitable.

A traditional way to rebuild lev-
ees is to drain the pond and wait
for the pond bottom to dry

eﬂngﬂ to bup‘p(‘)f( the wei g ht of a

forming a firm urface layer with
moist soils below. Disking the sur-

avisnceoe doornor cni
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break up and mound the bottom
soils so that they dry faster.
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When weather permits, use dirt
pans to rebuild levees, such as in
the initial construction. The prin-

i i t hy thi
cipal advantage is that by this

time soils have dried enough to
compact well during rebulldmg
The process takes so long that an
entire year’s crop may be lost

+ £ A3 +
because of the wait for sediments

to dry enough for dirt pans to
operate efﬁcxently Breakmg the
sediment crust the first time
through the pond is essential for

cand drvinge
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Allernatuvely, arter tne pona bot-
tom dries enouch to s nort a
iom daries enougn 1o un,\,“ a

wide-track dozer, use the dozer to
push moist pond bottom soil to
the levees. The dozer rolls up on
the levee to pack the material
back in pl:\rn Then use tractor-

DAl aic. Wit ST ualivs

drawn dirt pans (Fig. 2) to finish
the pond to grade, leavmg a
smooth surface that slopes to the
drain. Bulldozers and dirt pans

can be used to rebuild ponds as

small as 1/4 acre. Laser sights on
the equipment help the operator
maintain the appropriate pond
bottom siope.

Using a bulldozer to rebuild lev-
ees compacts the soil less than
Siﬁg tractor pa‘nb lﬂlS method is

iitable for nonds built from verv
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plastic soils with high clay con-
tent, where compactlon affects soil
strength less than with many
other soils. For best results,
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compact the soils in shallow lay-
ers using a sheepsfoot roller or
wheeled equipment.

A new technique of some
Mississippi Delta farmers uses a
dragline and bulldozer only. This
method is usuaily reserved for
ponds with deep sediments (more
than 2 feet deep) in ponds not
drained in 10 to 15 years. The
Mississippi method involves

draining the pond as usual for a

the water is gone, the dragli
digs a 3- to 4-foot-deep drainout
ditch along the levee base around
the entire pond, which allows
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Slope the drainout ditch to the
drain to carry out unwanted
water. When the sediments have

ook 1118 ko A qictanco (1ici1ale

set up to a soit consistency \usuai-
ly a week if no rain falls), fill back
in a section of the ditch at the

shallow end of the pond to form a

ta
aigs vepanment O

ramp to allow a size 65D bulldoz-
er te cross into the soft sediments.

the pond length, rowing up the
soft sediment on either side of the

A nn aach mace (Hig A)
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Figure 4. After pond bottom sedi-
ments become firm enough to flow,
use a dozer to row up the material.

The sediment should be soft
enough to still flow slightly. If
allowed to dry too much, the mud

pushes down the pond rather

than flowing to the sides. The goal
is to row up the mud (pile the bot-
tom sediments in rows) down the
pond length for good drainage

and quick drying. You may need

to make more than one pass, sev-
eral days apart, to complete this
stage of the process. The rows will
be 4 to 5 feet high and of equal

wridth writh th -
width, with the parent soil show

ing slightly between the rows
(Fig. 5). Rains will drain off the
rows and flow down the channels
left by the bulidozer.
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Allow therows to d yf r2to3
weeks, depending on rainfall, or

until the rows are a heavy plastic
consistency. Then, bulldoze across
the rows startmg at the pond cen-

ter, moving toward the nearer
levee. The push should nark the

entire distance to the levee (Fig.
6). When all the sediment has
been packed back into the levee
slopes, top a small amount of the
original clay from the pond bot
tom back over the packed sed1—
ment material. This minimizes
erosion during the early period

A o mafill,
WI\EII UIE PUIIU > lt:flucd

of p nd bottom sedi-
ments are usually 4 to 5 feet high.
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Figure 6. After material in the rows
has dried to a heavy plastic consisi-
s1 L-J oot tho

ency, paCl'( the soil back against the

method a pond drained in late
spring or early summer can be

anls 3 . T il
back in use Oy migsummer in

most years. Again, compaction is

less than optimum using this
method.

Rainfall determines the time need-
ed to finish any process, but the
initial trenching and rowing

process of this method allows

rainfall to exit the pond rather
than soak into the sediments.
Ponds rebuilt this way should last
10 years.
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