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INNOVATIVE ON-SITE SOIL DISPOSAL SYSTEMS FOR SEPTIC TANK EFFLUENT

by PURUSH K TERKONDA

There are many areas where the
conventional septic tank-soil
absorption field is not a suitable
system of wastewater disposal.
Sites with very slowly permeable
soils, excessively permeable soils,
or soils over shallow bedrock or
high groundwater, for example, are
simply not suited for the conventio-
nal system. However, alternate
systems can be used which still
utilize the capabilities of soil to
absorb and purify wastewater.

Slowly Permeable Soils

Slowly permeable soils constitute a
major group of problem soils. Soils
with percolation rates faster than
120 min/in often have seasonal
perched water tables within 2 feet
of the ground surface, especially
during the spring and fall. Infilt-
rating surface water during these
wet periods 1s unable to percolate
through the subsoil fast enough and
flooding occurs from lateral move-
ment of water throuagh the topsoil
from higher elevations. Such condi-
tions are not suitable for conventio-
nal soil absorption systems.

To overcome these conditions, one
alternative is to raise the absorp-
tion field above the natural soil by
building the scepage system in a '
mound of medium sand. This raises
the seepage system above the wet
slowly permeable subsoil and places
it in a dry permeable sand (see
Figure 1). There are several advan-
tages to this. First, the percolat-
ing liquid enters Lthe more permeable
natural topsoil over a large area
and can safely move out laterally
until absorbed by the less permeable
subsoill, Second, the clogging zone
that eventually develops at the
bottom of the gravel trench within
the mound will not clog the sandy
fill to the degree it would in the
natural soil., Finally, smearing and
compaction of the wet subsoil is
avoided, since cxcavation in the
natural soil is nol necessary.

The design of the mound is based
upon the expected daily wastewater
volume it will receive and the
natural soil characteristics, It
must be sized such that it can
accept the daily wastewater flow
without surface seepage when
perched water exists in the natural
soil in the spring and fall, as
well as wnen the water table is
lower during the summer and winter.
Size and spacing of the seepage
trenches is important to avoid
liguid from rising into the fill
below the trenches when the water
table is high., In addition, the
total effective basal area of the
mound must be sufficiently large
to conduct the effluent into the
underlying soil,

A clean, medium sand is used as the
fill material in construction of
the mound and the gravel trenches
constructed within consist of

1 - 1-1/2 inch stone. As in any
seepage trench, a clogging mat will
develop at its bottom. The ultimate
infiltration rate through this zone
has been shown to be 5 cm/day.
Therefore, one consideration must
be to insure that sufficient trench
bottom area is available for the
design flow.

If more than one trench is included,
another consideration is the spacing
between trenches. The area bectween
trenches must be long enough for

the underlying natural soil to
avsorb all the liquid contributed

by the upslope trench. Infiltration
rates into the natural soll is

based on the hydraulic conductivity
characteristics of the least perme-
able soil horizon below the proposed
site. The basal area required for
the mound is based on this as well.

To distribute the wastewater to each
of the trenches a pressure distribu-
tion network is used. This provides
uniform application which is neces-
sary to prevent local overloading
and eventual surface seepage.
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1 A plan view and cross-section of a mound system
for problem soils (After Otis, et al.)
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Shallow, Permeable Soils Over
Creviced or Porous Bedrock

Shallow, permeable soils over
creviced or porous bedrock consti-
tute a major group of problem soils
because inadequate soil is available
to purify the percolating waste
before it reaches the porous bedrock
which leads directly to the ground-
water. To overcome these limita-
tions, the absorption field can be
raised above the natural soil by
using the mound system (see Figure
1). This increases the amount of
soil available for percolation and
with uniform application of effluent
purification will be adequate by the
time the percolating eifluent
reacines groundwater,

The design of the mound follows the
same procedures as described for

the mound in slowly pernegvle scils,
%ova 'y the se2epage sysoem wilhin
the 1ll may have nzarly any sha -
desired, since the pervmzability of
the natural soill is not a limitinc
factor., A bod 1s usuzlly move
sultaule than treuches.
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mound systems

Hotes stoddd nol owe built in areas
with a p(rmerontly gioh gaounduacor
tavle. lowever, in 802 aro.o,
horwes are built whe;e Lrig wacor
tal.le s nigh only occasionsily
dusing oo year, )rrinq hLQI water
tavls periads, 2 conven Loar
tang=s301l e¢nsory ticn sysLom
function proyerly dus to flouding

of the syeiom and loprsoor puririce-

tion. . properly designed wnd
constructed mownd systen providos
surficient unsaturated distance for
purlflcat1on pefore the efiluant
resches Lhe oroundwater (Fioure 1).
ire design of the mound follows

the same procedurc as doagcribed
for the mound in slowly permeable
soils but the seepag2 system within
the mound is usually a rectangularx
bed. Mormally the pnrmcabllity of
the natural soil is not a L_mlting
factor but tne mound must bhe
deésigned to preveat the irntrusion
of the rerched water table Lo th
vase of the mound,

Curt . in or underdrain systems

Conventional subsurface trenchoes
can be constoructed whers (”L’“dlC
sl wacer talles ars a ik if
Lho naturai scil is drained. wori-

cuiiural droin tile 1s uscd to
lovze L doler talzle and to dis-

choroe toe walar Lo ol grpund SUx -
focn.,  Car fuj pracement of the dr-
ain is necessary to insure a sulil-
cLont uoptn of unseluracea soll is
malntalnea ol puri[yinj Lhe wastle-
Jater te awvold sror. clrcullting
Toove woe disawavantages to thicse
alwoznate systens,  Construcuiovn of
mound systems derends upon 2 source
¢i osuitable fill macerial and rela-
vively large lots. hounds CO”t
¢)>Uu to 2L or more Lo copstiuct
Goworadlvg on heuling costs.  Under-
- Hr svstems may be cnearer but
Lems nob dependent o soll for
somelimes may L2 more
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