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CODE OF PRACTICE FOR'
 INSTALLATION OF SEPTIC TANKS

PART 2 's!éoubmlv-'m“&fn_u'rtun DISPOSAL

OF nmc TARK EFFLUENT
( Second Revision )

0. FOREWORD

6.1 This Indian Standard (Part 2) (Second Revition ) was adopted b
the Indian Standards Institution on 28 February 1985, after the draft
finalined by the Water Supply and Sanitation Sectional Committee had
beent approved by the Civil Engineering Division Council.

02 In a ic tank, even if of adequate detign and capacity, only &
portion of the suspended solids settle in the tank, the dirzl:ved o'rgznic
matter asd some.of the sutpetided matter are discharged from the tank
in the ofinent snd will cause a health hasard if the sffuent is: mot
MMG‘C ) S B R JEETRS -

8.3 The title of the code which wanMy”MifMa for design
and construction of septic tauk: Part I Small installations, and - Part 2
Lazge instaliations’, have alsc been amerided to read ‘Code of practice
for instalinthia-of -ebpale ' Part:2 Secomdary treatiment and dispossl
of septic tank efffuent’. : ‘ o

0.4 This semidiid covers the vecorithetidéd practios for the disposal of
effiuent from septic tanks enly. The design and construction of small as
well as  soptic tanks (up to 300 persons ) have been covered in
1S : 2470 {Pire 1) ‘Code of practice for instaliation of septic tank: Part |
Design criteris and construction’.

6.5 Dispesal of efftuent from sdptic tank wis original en in 1S : 2470
( Part 1 )«1968 ‘Code of practige fof design and e?mt‘?uctﬁn of septic
tanks: Part 1 Small installstions  first renision . In this revision, the -
disposal of septic tank effiuent by bjological filker have been covered in
detsils. Upflow anserobic filters for the disposal of effluent from the
septic tank, which are preferred in rocky areas, are slto, covered in

3
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0.6 For the purpose of deciding whether a particular requirement of
this standard is complied with, the final valu? observed or calculated,
expressing the result of a test, shall be rounded off in accordance with
IS 2-1960*. The number of significant places retained in the rounded
off vah:f should be the same as that of the specified value in this
standar

0.7 This Code of practice represents a standard of good practice and
therefore takes the form of recommmdauon :

. SCOPE

1.1 This code lays down recommendations for the method: of treatment
and disposal of eﬁiuent from sepnc tanh

2. TERMINOLOGY |
N : . PP e e
2.0 For the purposs of this stadard, the following déftigitions

2.1 Blslegical Filter — It consiss of a hd Of
clinkers or such other material “throtugh

anic matter present in the sewage
by the biological slime on the surface of the media.

2.2 Dispersion Tremch — A trench in which open Jointod pipes are

laid and surrounded by coarse aggregate media and overlaid by fine
gregate. The effluent gets dispersed through the open joints and is

ag-orbed in the neighbouring soil. .

2.3 Effiuents
a) Tank Effuent — The supernatant liquid discharge from .a septic
t

b) I"c'lmw——'rheliquid discharged from a biological filter.
2.4 Filter Maedia — Materials, such as clinker, broken stone and gravel
m Wmanémthem&mofwhach z00logical films
v

Sespage Fit (fSeakavny, - A pit w which
e'gmﬂulw;w mmﬁe’ﬁt)mundh‘

2.6 Sewage — The liquid waste al' a bnnnhbld or co mmunity mcludmg
human excreta.

‘Iulnférmmdhgoﬂ'mhﬂ viluu(i”,uin‘).
4
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" 2.9 Subsonl Water — Water occuring naturally below the surface of

the ground.

2.8 Surface Water — The run-off from precipitation and other water
that flows over surface of the ground.

3. PRELIMINARY DATA{FOR DESIGN

3.1 In order to design secondary treatment works of the treatment of
effluent from septic tanks, information on the following items should be

collected.

{a)3Nature offsoil and subsoil condition

1) The fullest possible information on the nature of the soil and

2)

subsoil conditions should be obtained, as well{ as the
approximate water table and any available records of ficod
levels or information as to the variation, seasonal or otherwise,
in the water table.

The soil should be explored to a sufficient depth to ascertain

_ the soils horizons and the soil types, grading, structure and

permeability. The external drainage factors, such as slope
of ground and position of surface water drains, if any, should
be ascertained. Exploration of the soil to a significant depth
should be made because casual or visual inspection may fail
to reveal unsuitable conditions, such as an impervious granite
layer under sand, or on the other hand suitable conditions,
such as permeable schist overlaid by clay.

3) Soil Types — An approximate field identification of the soils

should be made in accordance with the methods given in
15: 1498-1970*. Trial bores or boreholes should be sunk
along the line of the proposed filter and data there from
tabulated. In general, the information obtained from trial
bores is more reliable than that from boreholes. The
positions of trial bores or boreholes should be shown on the
plans together with sections showing the strata found and the
dates on which the water levels were recorded. Full
information should be given as to the structure, type, colour,
permeability, depth and horizons of the soil, as well as any
impedances to drainage such as rock bars.

*Classification and identification of soils for general engineering purpose (first

revision ).
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4) Percolation Test — To decide on the details of % soil absorption
system a soil absorption test as given in Appendix A shall
be conducted. The percolation rate, that is time required
in minutes for water to fall 25 mm in the test-hole shall be
determined. A test in trial pits at more than one place in
the area should be undertaken to permit deriving an average
figure for percolation rate.

b) Site plan showing the proposed or existing buildings as well as
reduced ground levels over the site.

/ ¢) Discharge from the septic tank.

d) The position and nature of outfall ditches, wells, tanks or small
streams in the vicinity, if any.

3.2 When assessing the feasibility of a proposed effluent disposal scheme
involving absorption of effluent in soil, consideraticn should be given to
factors such as:

a) The area of land available for the absorption.

b) The risk of pre_]udlcmg adjoining property, underground water
supplies, swimming and wading pools and the like, by seepage
from the area.

- ¢) The permeability and depth of the soil on the proposed site for
the absorption area. Percolation tests are useful but the season
of the year when the tests are made and many other factors
have to be taken into account when assessing the results of the
tests. Long-term efficiency of an absorption area can be
adversely affected by high concentrations of chlorides and
sulphides in the soil.

d) Any seasonal changes in ground water level and absorptive
capacity of the site.

e) The climate and its effect on the evaporation from the site, for
example, distribution of rainfall, hours of sunshine, prevelance
of wind.

f) The effect of seépage and surface water from surrounding areas
at higher levels than the proposed absorption area.

3.3 Before any work is started, the approval from the Administrative
Authority should be obtained.
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4. METHODS OF TREATMENT AND DISPOSAL OF EFFLUENT
4.1 The following methods of disposal are described in this Code:

a) Soil absorption system,
b) Biological filters, and
c) Upflow anaerobic filters
4.2 Depending on the position of the subsoil water level, soil and subsoil

conditions, the recommended method of disposal of the effluent is given
in Table 1.

TABLE 1 RECOMMENDED METHOD OF DISPOSAL
FOR SEPTIC TANK EFFLUENT

( Clauses 4.2, 6.0 and 7.0)

PoSITION OF THE Soir AND Sussoir. CONDITION
Sussoi. WATER = A
Lever From

GrouUND LEVEL

Within 18 m

Below 1'8 m

Porous Soil with Percolation Rate
y -

f

Not  exceeding
30 min

Dispersion trench
located partly or
fully above
ground level in
a mound

Seepage pit or
dispersion trench

but not exceed-
ing 60 min

Dispersion trench

located partly or
fully above
ground level in
a mound

Dispersion trench

- )
Exceeding 30 min

¥
Dense and clays soil
with percolation rate
exceeding 60 min

Biological filter partly
or fully above ground
level with under-drains
or upflow anaerobic
filter and the effluent
led into a surface drain
or used for gardening

Subsurface
filter with under-
drains or upflow
anaerobic filter and
the effluent led into a
drain or wused for
gardenihg

biological

Nore — Where the above mentioned methods are not feasible and where the
effluent has to be discharged into open drain it should be disinfected.

5. SOIL ABSORPTION SYSTEMS

5.1 Design of Soil Absorption Systems-—The allowable rate of
application of effluent per unit area of dispersion trench or seepage pit is
limited by the percolation rate of the soil (determined in accordance

7
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with Appendix A) and the values obtainable from the graph given in

Fxg.‘l .may be used for guidance; the allowable rate of effluent

_?];)l;catxon for certain selected values of percolation rates are given in
able 2.

200 I - I

160

]
(=]
!
1

@
(w]
I,

MAXIMUM RATE OF EFFLUENTS
APPLICATION, U/n/DAY (Q)
b
(o]
/
J |
1

0 10 20 30 40 50 80 70

STANDARD PERCOLATION RATE, MINUTES (t)
Q- 204
N
Fic. 1 ArrLowasBLE RATE oF EFFLUENT APPLICATION FOR
STANDARD PERCOLATION RATE

5.2 Construction of the Soil Absorption System — Two types of
soil absorption system have been covered:

a) Seepage pit, and

b) Dispersion trench.,

5.2.1 Seepage Pit — The seepage pit may be of any suitable shape with
the least cross-sectional dimension of 0°90 m and not less than 1°0 m in
depth below the invert level of the inlet pipe. The pit may be lined
with stone, brick or concrete blocks with dry open joints which should
be backed with at least 75 mm of clean coarse aggregate (see Fig. 24).
The lining above the inlet level should be finished with mortar. In the
case of pits of large dimensions, the top portion may be narrowed to

8
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reduce the size of the RCC cover slabs. Where no lining is used, specially
near trees, the entire pit should be filled with loose stones. A masonry
ring may be constructed at the top of the pit to prevent damage by
flooding of the pit by surface run-off ( se¢ Fig. 2B). The inlet pipe may
be taken down to a depth of 090 m from the top as an anti-mosquite
measure. Illustrations of typical constructions of seepage pit are given
in Fig. 2

TABLE 2 ALLOWABLE RATE OF EFFLUENT APPLICATIONS TO
SOIL ABSORPTION SYSTEM

( Clause 5.1)

PERrOOLATION RATE Maxivom RATE oF
Min EFFLUENT APPLICATION
1/m?/day
1 or less 204
2 143
3 118
4 102
5 90
10 65
15 52
30 37
45 33
60 26

Note | — The absorption area for a dispersion trench is the trench bottom area.

Nor® 2 — The absorption area for seepage pits is the effective side wall area,
effective depth being measured from 150 mm below invert level of inlet pipe to the
bottom of the pit ( sece Fig.2).

Note 3 — If the percolation rate exceeds 30 minutes, the soil is unsuitable for
soakaways. If the percolation rate exceeds 60 minutes, the soil is unsuitable for any
soil absorption system. ’

5.2.2 Dispersion Trench — Dispersion trenches shall be 0'5 to 1'0 m deep
and 0'3 to 1'0 m wide excavated to a slight gradient and shall be
provided with 150 to 250 mny of washed gravel or crushed stones. Open
jointed pipes placed inside 'the trench shall be made of unglazed
earthen-ware clay or concrete and shall have minimum internal
diameter of 75 to 100 mm. Each dispersion trench should not be longer
than 30 m and trenches should not be placed closer than 2:0 m.

9
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5.2.2.1 The covering for the pipes on the top should be with coarse
aggregate of uniform size to a depth of approximately 150 mm. The
aggregate above this level may be graded with aggregate 12 to 15 mm
to prevent ingress of top soil while the free flow of water is in a way
retarded. The trench may be covered with about 300 mm of ordinary
soil to form a mound and turfed over, Dispersion trenches are not
recommended in areas where fibrous roots of trees or vegetation are likely
to penetrate the system and cause blockages. The finished top surface
may be kept at least 150 mm above ground level to prevent direct
flooding of the trench during rains. Illustration of a typical soil
absorption system through dispersion trenches is given in Fig. 3.

5.3 Location of Subsurface Absorption System — A subsoil
dispersion system shall not be closer than 18 m from any source of
drinking water, such as well, to mitigate the possibility of bacterial
pollution of water supply. It shall also be as far removed from the
nearest habitable building as economically feasible but not closer than
6 m, to avoid damage to the structures. The actual distance, however,
shall be based on the soil conditions in relation to both percolatxon and
bearing capacity. Care should be taken that the ground below the
adjacent building is not likely to be affected by the effluent seeping into
the soil. In lime stones or crevice rock formations, the soil absorption
systemn is not recommended as there may be channels in the formation
which may carry contamination over a long distance, in such case, and
generally where suitable conditions do not exist for adoption of soil
absorption systems, the effluent, where feasible should be treated in a
biological filter or upflow anaerobic filters. |

5.3.1 Itis an advantage if the area avaiiable for disposal of effluent
is large enough to permit relocation of absorption trenches when
replacement of trenches become necessary.

6. BIOLOGICAL FILTERS

6.9 Biological filters are suitable for treatment of septic tank effluent
where the soil is relatively impervious (see Table 1 ), water logged areas
or where limited land area is available. In a biological filter, the
effluent from septic tank is brought into contact with a suitable medium,
the surfaces of which become coated with an organic film. The film
assimilates and oxidizes much of the polluting matter through the
agency of micro-oganisms. The biological filter requires ample
ventilation and an efficient system of underdrains leading to an outlet.

6.1 Construction — The depth of medium should be 1400 mm but
never less than 900 mm. The medium should be retained in position
by walls of adequate trench. The filter should have a concrete tloor,

11
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iaid to falls wiih a system of underdrains laid on it and u“:rsmirg of field
drains half channels laid upside down and open jointed, or special tiles

discharging to the outlet.

6.2 Distribution — The septic-tank effluent should be distributed evenly
over the surface of the bioiogical fiiter through which it percolates to
the floor. Biological filters may be either rectangular ( see Fig. 4A) or
circular (see Fig. 4B) in shape and a series of fixed channels or rotati

no
vvvvvvvv 26 L 28 Silap) § 2238001551 ng

arm distributor may be used for distributing efiluent on the medium.

6.3 Filter Media — The filter sand and gravel shall conform 1o
1S: 8419 ( Part 1 )-1977*,

6.4 Ventilation — Adequate ventilation of biological filter is essential.
Air vents communicating with the floor level of the filter should be
provided. Where the filter is below ground level, the vent pipes from
the ends of the underdrains should be carried to 150 mm above ground
level outside the filter. Normally the filter should not be covered, but
wire netting may be used to prevent falling of leaves fouling the surface
of the filter or blocking the ends of the vent pipe.

6.5 Volame of Filter — It is essential that the volume of filter medium
provided is suificient to allow for sewage flow which occurs with smazlii
installations, such variation being more pronounced it the smaller

number of nersons are servad For nanulat: of up to 10 persons the
nUmIer g1 persens are served. ror cpuialions oI up 10 iU persons the

volume should be 1 m? of medium per head, of resident population for
over 10 and up to 50 persons, 08 m3 and for over 50 and up to 300
persons, 0°6 m53,

If puxnpmg of the Séptu, tank eiluent forms part oi scaoeme,
recirculation of final effluent to dilute the septic tank effluent may be
introduced to reduce the volume of the filter.

6.6 Treatment of Filter Effluent — The filter effluent is either
discharged into surface drain or evenly distributed over a grass plot
from the system of channels. Where the effluent is likely to contaminate
the watercourse, the effluent should be adenuatelv disinfected.

7. UPFLOW ANAEROBIC FILTER

7.0 Upflow type of filters ( reverse filter ) operating under submerged
conditions is a method for disnosal of sentic tank effluents in areas whprp

CONGITICNS 15 & IelN0Q 10 QISpUsSal U2 SCplit 28328 £2222883223e 222

dense soil condition (see Table 1), high water table and Ilimited
availability of open land are factors to be considered for successful

*Requiremeznts for filtration equipment : Part 1 Filtration media sand and gravel.

13



IS : 2470 ( Part 2) - 1985

AIR VENT

2
THIIIII TN,

_"—‘ B ;'ir——m‘ .
S =
11Lamly )

DISTRIBUTION CHANNEL

SUPPORT ’ ‘ WITH SERRATED SIDES3
b A
PLAN
e
AIR VENT T0P MEDIUM

T0 BE 150 mm
ABOVE GROUND
LEVEL

‘ ' ‘LUNDE RORAINS

SECTION A A
O
MEOIUM 10
' .+
UNDERDRAINS
SECTION BB

All dimensions in millimetres,

. . Nore —Flexible joints may be required on inlet or outlet connections,’'where
rigid pipes are used. :

Fic. 4A RectancuLAR Brorocicar FiLter
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disposal of effluents by secondary treatment. I'he septic tank effluent
is introduced from the bottom and the microbial growth is retained on
the stone media making possible higher loading rates and efficient
digestion. The capacity of the unit is 0°04 to 005 m? per capita or 1/3
to 1/2 the liquid capacity of the septic tank it serves. BOD removals of
70 percent can be expected and the effluent is clear and-free from odour
and muisance. The flow sheets of the filter system are shown in Fig. 5.

7.1 Types — Upﬂdw anaerobic filters are of the following types:
a) Single chamberéd recta.ngillar type, -
b) Double chambered rectangular type, and
c) Circular type.

7.2 Construction Features — In an upflow filter, the tank effluent
enters at the bottom through a system of underdrains, flows upwards
through a layer of coarse material generally 0'6 to 1°2 m deep and is
discharged over a weir or trough at the top. The driving head in the
filter, that is, the difference between the water level and the filter may be
as low as 25 to 150 mm during normal functioning.

7.2.1 Single Chambered Rectangular Type —In this type (Fig. 6) an
upflow filter with a rectangular chamber is constructed to treat the
efiluent from a normal domestic septic tank. The chamber is packed
with coarse material and the size of the packing media should be 20 mm.
The medium rests on a perforated concrete false bottom slab. The
effluent from septic tank enters the bottem of the filter chamber through
a 150 mm pipe and is distributed upward through the media from a
perforated siab at the bottom.

The vertical inlet is fitted with a tee at the bottom, one branch of
which leads to the filter and the other branch is kept plugged while the
filter functions. The plug can be removed to facilitate emptying into an
adjoining chamber and cleaning the filter where required. The effluent
from the top of the bed is allowed to escape over a V-notch. The sill
level is kept 150 mm above the top of the medium.

7.2.2 Double Chambered Rectangular Type — The filter consists of two
interconnected compartments ( Fig. 7). The first chamber is filled to a
depth of 0-55 m with 20 mm coarse medium. The second chamber is
filled to a depth of 0°45 m with 20 mm size coarse aggregate. The septic
tank effluent falls through a perforated tray over the medium in the first
compartment and enters the second compartment directly from the
bottom. The effluent passes up through the medium in the second
chamber and escapes over a V-notch placed 75 mm above the top of the

16
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medijum. By this arrangement, the time of travel of the effluent through
the filter is lengthened. The two chambers are each fitted at the bottom
with a 75 mm galvanized iron pipe leading to an adjacent chamber. A

valve in these pipes allows the filters to be partly desludged into the
collecting chamber.

REMOVABLE
SLAB FILTER
SEPTIC TANK
EFFLUENT CHAMBER
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7.2.3 Circular Filter — A circular filter 0'9 m in dia may also be
constructed. Medium of aggregate of uniform size 20 mm should be
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packed to rest on a perforated concrete slab. The effluent may be made
to escape over the top of the medium through equally placed notches
along the periphery of the filter. The sill level is usually 100 mm above
the top of the medium.

7.3 Filter Media — The filter media shall conform to 1S:8419
(Part 1)-1977*.

7.4 Treatment of Filter Effluent — The filter effluent shall be treated
as given in 6.6.

APPENDIX A
( Clause 5.1)
DETERM!NATION OF THE SOIL ABSORPTION CAPACITY
A-1. PERCOLATION TEST

A-1.1 Percolation test should be conducted as describea in A-1.2 to A-1.6
to .determine the permeability of the soil at any depth at which it is
_ intended to dispose of the effluent.

A-1.2 A square or a circular hole with side width or diameter
respectively 100 to 300 mm and vertical sides shall be dugged or bored
to the depth of the proposed absorption trench. The bottom and sides
of the heles shall be carefully scratched in order to remove any smeared
soil surface and to provide a natural soil interface inte which water may
percolate. All the loose material shall be removed from the hole and
coarse sand or fine gravel shall be added for a depth of about 50 mm, to
protect the bottom from scouring and sediment.

A-1.3 Water shall then be poured up to a minimum depth of 300 mm
over the gravel. In order to ensure that the soil is given ample
opportunity to swell and to approach the condition it will be in, during
thc wettest season of the year, the percolation shall be determined
24 hours after the water is added. If the water remains in the test hole
after the overnight swelling period, the depth shall be adjusted
to 150 mm over the gravel. Then from fixed reference point the drop
in water level shall be noted over a 30 minute period. This drop shall
be used to calculate the percolation rate.

*Requirements for filtration equipment: Part 1 Filtration media—Sand and gravel.
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A-1.4 If no water remains in the hole, water shall be added to bring the
depth of the water in the hole till it is 150 mm over the gravel. From a
fixed reference point, the drop in water level shall be measured
at 30 minutes intervals for 4 hours, re-filling 150 mm over the gravel
as necessary. The drop that occurs during the final 30 minutes period
shall be used to calculate the percolation rate. The drops during prior
periods provide information for possible modification of the procedure
to suit local circumstances.

A-1.5 In sandy soils or other porous soils in which the first 150 mm of
water seeps away in less than 30 minutes after the overnight swelling
period, the time interval between measurement shall be taken
as 10 minutes and the test run for one hour. The drop that occurs
during the final 10 minutes shall be used to calculate the percolation
rate.

A-1.6 Porcolation Rate —Based on the final drop, the percolation

rate, that is, the time in minutes required for water to fall 25 mm, shall
be calculated.
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INTERNATIONAL SYSTEM OF UNITS ( SI UNITS)

Base Units

QuUANTITY
Length
Mass
Time
Electric current
Thermodynamic

temperature

Luminous intensity
Amount of substance

Supplementary Units

QUANTITY
Plane angle
Solid angle

Derived Units

QUANTITY
Force
Energy
Power
Flux
Flux density
Frequency
Electric conductance
Electromotive force
Pressure, stress,

UnIT
metre
kilogram
second
ampere
kelvin

candela
mole

Uxrir
radian
steradian

Unxir
newton
joule -
watt
weber”
tesla
hertz
siemens
volt
pascal

SyuBoL
m
kg
s
A
K
cd
mol

SymBoL
rad
sr

SYMBOL DEFINITION
N I N =1 kg.m/s?
J 1] e | N.m
w IW =1]/s
Wb 1Wb = 1 Vs
T 1T =1 Wb/m*
Hz 1 Hz = 1 ¢/s (s-?)
S 1S =1A/V
v 1V =1 WA
Pa 1 Pa == ] N/m?
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