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INSTALLATION OF SEPTIC TANKS

( Second RevisionJ
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U For the purpose of deaiding whether a particular reqa of 
this atandard ir complied with, the &nal value, observed or calculated, 
expmkng the ,msult of a test, shall be roundkd off in accordance. witb 
IS : 2-lSo*. The msrnber of signi6aaq plqae~ retaked in the rouadecl 
off value shouk! be the same aa ihat of the specified value in this 
standard. 

0.7 This Code of practice represents a #andard of good practice and 
therefore takes tbc fatln of reckniepdation. 

1. SCOPE 

1.1 %bb code lays down recommeadatioua for the methods of treatment 
and disposal of effiuent from septic tanks. - . ;L’ p L 
i. TsuAlnNomy’ ‘I ‘- 

3.9 Diw Tremeh-A trench k Which open j&ted pipe8 are 
iaid aud surrounded by coarse aggqate media and overlaid b+ Sac 
agregate. TbeeHwntgetadispersedthroughtheopenjointsaaw3ir 
af!o rbed in the neighbokii soil. 

2asImmmt8 

a) Fz l@amt - The supernatmt-liquid dkharge fiotn .a rpic 
. 

b) El&e-Theiiquiddischargedfionraklogkal@lter. 

clinker, broken stone and gravel 
rrtl*#ofwbkh w f3h1~ 

-We?.@. Pa.4 F&h 
i!fkatiralkWdQ? 

Z.L.~IB Tbe liquid was+ tif i h&+&&&k 6ammuzAy including 
. 

gl*reWouad~e@aamwkl nl=(rirwj. 
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2.7 Subsoil Water - Water occuring naturally below the surface of 
the ground. 

23 Sarfacc 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)zNature oftsoil and subsoil condition 

1) 

2) 

3) 

The fullest possible information on the nature of the soil and 
subsoil conditions should be obtained, as well1 as the 
approximate water table and any available records of good 
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. 

Soil Ty#es - An approximate field identification of the soils 
should be made in accordance with the methods given in 
IS : 1498-!970*. 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 (jirJ~ 

rhiwl ) . 
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4) Percolation Test - To decide on the details of ‘B 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. 

/ c) 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, consideratian should be given to 
factors such as: 

a) The area of land available for the absorption. 

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

c) 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 seepage ano 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. 

6 
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4. METHODS OF TREATMENT AND DISPOSAL OF EFFLUENT 

4.1 The following methods of disposal are describgd 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 
condition’s, the recommended method of disposal of the effluent is given 
in Table 1. 

TABLE I RECOMMENDED METHOD OF DISPOSAL 
FOR SEPTIC TANK EFFLUENT 

POSITION OB TEE 
SUBSOIL WATER 

LEVEL FROX 
GROUNDLEVEL 

Within 1’8 m 

Below 1.8 m 

( %lauses 4.2, 6.0 and 7.0 ) 

SOIL ANDSUBSOILCONDITION 
,-------~* --------mm-_ 

Porous Soil with Percolation Rate 
--A ----- 

‘Not exceeding 
30 min 

Exceeding30 min ’ 
but not exceed- 
ing 60 min 

Dense and clays so< 
with percolation rate 
exceeding 60 min 

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

Seepage pit or 
dispersion trench 

Dispersion trench 
Eo;ed partly or 

above 
go&d level in 
a mound 

Dispersion trench 

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 

S;Fe;face_ biol$gl 
with 

drains or upflow 
anaerobic filter and 
the effluent led into a 
drain or used for 
gardenihg 

NOTE- 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 
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with Appendix A ) and the values obtainable from the graph given in 
Fig. 1 may be used for guidance; the allowable rate of effluent 
application for certain selected values of percolation rates are given in 
Table 2. 

S’IANDARD PERCOLATION RATE, MINUTES (t 1 

Q=$p 

FIG. 1 ALLOWABLE 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. 2A ). 
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 ( see Fig. 2B ). The inlet pipe may 
be taken down to a depth of 0.90 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 

(Cluuss 5.1 ) 

PEROOLATION RATE 
Min 

MAXIE~UY RATE OB 
EFFLUENT APPLICATION 

l/ma/day 

1 or less 204 

2 143 

3 118 

4 102 

5 90 

10 65 

15 52 

30 37 

45 33 

60 26 

NOTE 1 -The absorption area for a dispersion trench is the trench bottom area. 

NOW 2 -The absorption area for reepage 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 (see Fig. 2 ). 

NOTE 3 - If the percolation rate exceeds 30 minutes, the soil is unsuitable for 
aoakaways. 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 mn+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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INLE 

OUTER CASIYG 
NITif COrRSi 
AGGREGr.7 E C 

2A EMPTY PIT WJITY l.iNiNG 

BRICtt,STtlNE OR CONC BLOCK 
LIYfNG WITH MORTAR JOINTS 

b-- 90rm MIN ------rl 

OUTER CA&NG 
WITH COARSE SAM? 

‘2F3 PIT WITH FILLING WITHOUT LINING 

FIG. 2 TYPICAL ILLUSTRATIONS OF SEEPAGE PITS 
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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 percolation 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 
system 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.: It is 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 

6.0 Biological filters are s.uitable for treatment of septic tank effluent 
where the soil is relatively impervious ( SEI Table 1 ), water logged areas 
or where limited land area is available. In a biological filter, the 
eflluent 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 1 400 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 floor, 
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laid to falls with a system of underdrains laid on it and consisting of F.rld 
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 biological filter through which it percolates to 
the floor. Biological filters may be either rectangular ( see Fig. -1.1; or 
circular ( see Fig. 4B ) in shape and a series of fixed channels or rotating 
arm distributor may be used for distributing efiluent on the medi-urn. 

6.3 Filter Media - The filter’ sand and gravel shall conform 10 

IS : 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 130 mm above ground 
level outside the fi!ter. 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 Volume of Filter - It is essential that the volume of filter medium 
provided is sufficient to allow for sewage flow which occurs with s:naIl 
installations, such variation being more pronounced it the smalier 
number of persons are ser:.ed. For populations of up to 10 persons the 
volume s’nould’be 1 m3 of medium per head, of resident population for 
over 10 and up to 50 persons, 0.8 ms and for over 50 and tip to 300 
persons, O-6 m3. 

If pumping of the septic tank e;liuent forms part of scheme, 
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 channeh. ‘ItThere the eflluent is likely to contaminate 
the watercourse, the effluent should be adequately disinfected. 

7. UPFLOW ANAEROBIC FILTER 

7.0 Upflow type of filters ( reverse filter) operating under submerged 
conditions is a method for disposal of septic tank effluents in areas where 
dense soil condition (see Table 1 ), high water table and limited 
availability of open land are factors to be considered for successful 

l Requirements for filtration equipment : Part 1 Filtration media sand and gravel. 
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P--A 
TWO-WAY 
TIPPER I + 

t-A 
PLAN 

, “‘UNDERDRAINS 

SECTION AA 

SECTION 88 

All dimensions io millimetres. 

NOTE - Flexible joints may be required oh ink or outlet connectiona,Twherc 
rigid pipes are used. 

FIG. 4A RECTANCWLAR BIOLOGICAL FILTER 
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PLAN 

ROVE GFiOUh’D LEVEL 

-f 
1100 

_-L 

‘UNDERDRAINS \ CENTRE PILLAR 
IF REWIRED 

SECTION A A 

All dimensiona in millimetres. 

NOTE -Flexible joints may be required on inlet or outlet connection% where 
sigid piper are used. 

FIG. 4B CIRCULAR BIOLOGICAL FILTRR 
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disposal of effluents by secondary treatment. ‘J‘be septic tank effluent 
is introduced from the bottom and the microbii growth is retained on 
the stone ‘media making possible higher loading rates and efficient 
digest&A The capacity of the unit is 094 to @05 m* per capita or l/3 
to l/2 theliquid capacity of the septic tank it serves. BOD removalr of 
70 percent can be expected and the effluent is clear and-free from odour 
rpd-nuisance. The flow sheets of the filter system are shown in Fig. 5. 

7.1 Types - Upflow anaerobic filters areof the following types: 

a) Single chamber&l rectangular type, T 

b) Double chambered rectanguIar type, and 

c) Circular type. 

7.2 Constnaction Featprcs- 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 l-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 
etlluent 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 bottom of the filter chamber through 
a 150 mm pipe and is distributed upward through the media from a 
perforated slab 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 7j@ - The filter consists of two 
interconnected compartments ( Fig. 7)* The first chamber is filled to a 
depth of O-55 m with 20 mm coarse medium. The second chamber is 
filled to a depth of O-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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medium. 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 

SEPTIC TANK 
\ 

SLAB 

EFFLUENT, 

FILTER 
CHAMBER 

+EFFLUENt 

I- WIRE MESU. SUPPORT OR 
PERFORATED CONCRETE BLOCK 

FIG. 6 UPFLOW ANAEROBIC FILTER ( SINGLE (CAMBERED 
RBCTANCWLAR TYPE ) 

,-REMOVABLE 
SLAB 

- 
EFF LUENT 

FIG. 7 UPPLOW ANAEROBIC FILTER ( DOUBLE CHAMBERED 
RECTANGULAR TYPE ) 

7.2.3 Circular Filter - A circular filter O-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. Thi 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 IS: 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 ) 

DETERMINATION OF THE SOIL ABSORPTION CAPACITY 

A-l. PERCOLATION TEST 

A-l.1 Percolation test should be conducted as descrit>ea in A-I.2 to A-l.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 holes shall be carefully scratched in order to remove any smeared 
soil surface and to provide a natural soil interface into which water may 
percolate. All the loose material shall be removed from the hole and 
coarse sand or fine gravel shal1 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 
the 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 
tied 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-l.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 swell&g 
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-l.6 Percolation Rate -Based on the final drop, the perccilation 
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 Unit0 

QUANTITY 

Length 
Mass 
Time 
Electric current 
Thermodynamic 
temperature 

Luminous intensity 
Amount of substance 

Sapplementaty Units 

QVANTITY 

Plane angle 
Solid angle 

Derived Units 

QUANTITY 

Force 
Energy 
Power 
Flux 
r’lux density 
Frequency 
Electric conductance 
Electromotive force 
Pressure, stress, 

UNIT 

metre 
kilogram 
second 
ampere 
kelvin 

candela 
mole 

UNIT 

radian 
ateradian 

UNIT 

newton 
joule . 
watt 

webei 
terla 
hertz 
siemens 
volt 
Pascal 

SYYBOL 

m 

kg 
s 
A 
K 

cd 
mol 

SYMBOL 

rad 
sr 

SYMBVL 

J” 

W 
Wb 
T 
HZ 
S 
V 

Pa 

DEFINITION 

1N - I kg.m/ss 
1J - 1 N.m 

IW - 1 J/s 
1 Wb - 1 V.s 
IT = 1 Wb/m’ 
1 Hz - 1 c/s (s-1) 
IS = 1 A/V 
1v - 1 W/A 
1 Pa - 1 N/m* 
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