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Training programme on Fecal

Sludge Management for
Engineers in Trichy Corporation

On-site Sanitation systems: Septic
tanks and Twin pits
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Which o tem to

Pit system are not suitable for
such conditions



Solution
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Cutlet Sanitary "T"

Inlet Sanitary "T™ with Effluent Filter

Inlet from
House

—»

Cutlet to
Leach Field

Septic tank




Lets build a septic tank for a
household
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Key Question to be answered before designing a Septic tank

What should be the volume of a

septic tank?
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What factors affect volume of a Septic tank

No. of persons usiné toilet
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Desludging Freql#ency




Factors affecting size of a Septic tank

No. of persons using

Sludge accumulatio
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Desludging Frequ

ency

Volume =No. of persons x sludge accumulation rate x desludging frequency

Sludge accumulation rate value according to CPEEHO - 0.00028 m3 / person / ani




Guidelines from CPHEEO Manual & IS 2470 (part 1&2)

Septic tank design guidelines

5 users

15 users

Breadt Lengt | Bread | Liquid | Len | Breadt | Liqui
h h th Depth | gth h d
Dept
h
1.5 2 0.9 1.4 2 0.9 2

N

SP

Note

« Depth from bottom of pit to invert level of incoming pipe or drain (all dimensions in m).

« Sludge Storage Volume is 3 years.

Soak pit design guideline

Diameter
0.9 1.0

« 300 mm of free board should be provided between invert level of pipe to pit cover.

« Important to consider the infiltration rate of the soil while designing the soak pit



Dimension of Septic tank
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Lets get started...
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Septic tank (in detail)

Cweével
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200 mm vent pipe for
above ground letting out of
- Providedto  835€
avoid flood Ground

4 inches dia

Inlet (200 ‘
mm below Outlet (50
ground T-Pipe to be mm below
level) provided inlet pipe
with 4 inches level)
diameter and
should be Partition
atleast 300 | walls of 100
mm below e ; T mm
the water : : thickness
level S R
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Opening for flowing of
waste water in 2nd
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Septic tank (section & plan)

Wall
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opening in
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Sectional Plan (Septic tank)
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Section and plan of Soak pit
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Guideline for compartment
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Ground

level

The 2"d compartment length
should be half of the first
compartment

Minimum breadth - 0.75
Capacity — 1 m3
Length width ratio — 2:1 To 4:1
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Reuse option

Ground
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Slotted pipe/farm drain instead of soak
pit to be used

Water percolates from the slots into
the soil which can be used for
e ; landscaping
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Requisites for septic tank
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Septic tank for large enterprises (pop. over 50)
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Length Breadth Liquid depth (cleaning interval of)
MNo. of Users
(m) (m) 2 years 3 years
50 2.0 2.00 1.0 1.24
100 7.9 2.65 1.0 1.24
150 10.0 3.00 1.0 1.24
200 12.0 3.30 1.0 1.24
300 15.0 4.00 1.0 1.24




Twin pits
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Assumption

No. of persbns Frequency of desludging ‘(in year)

Guidelines from CPHEEO Manual

5 users 10 users 15 users

Pit Diameter Depth || Diameter | Depth | Diameter | Depth
1 1.3 1.4 1.4 1.6 1.5




Factors affecting size of a pit

No. of persons using x Sludge accumulation Desludging
toilet rate Frequency

Volume = No. of persons x sludge accumulation rate x desludging

frequency

Sludge accumulation rate value according to CPEEHO - 0.00028 m3 / person /

annum




Plan of pour flush toilet with twin pit
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NOTE:

THE SIZE OF HOLES IN HONEY COMBING
SHOULD BE 50mm WIDE AND FULL HEIGHT
OF BRICK COURSE. HOWEVER IN SANDY

SOIL OR WHERE THERE ARE CHANCES OF
DAMAGE BY FIELD RATS OR WHERE SAND
ENVELOPE IS PROVIDED, WIDTH OF HOLES
BE REDUCED TO 12 TO 15mm
DRY PIT
USERS| D H T
5 800 | 650 | 50
10 | 1000 | 1050 | S50
15 | 1200 | 1100 | 60




Section of pour flush toilet with twin pit
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—BRICK WORK IN CEMENT MORTAR 1:4

25mm CEMENT CONCRETE 1:2:4

EARTH FILLING

OVER 75mm CEMENT CONCRETE
1:6:12 AND TOP FINISHED SMOOTH
BY CEMENT PUNNING
25mm FINE SAND LAYER
OVER 50mm BRICK BALLAST
[ UREND 25mm DIAA.C OR PV.C | TOP OF LINING PLASTERED
|NONPRESSURE PIPE WITH / IN CEMENT MORTAR 1:6
JUNCTION CHAMBER RGC SLAB1:2:4
B ¥ ¥/ SZGROUNDLEVEL

BRICK

| SOLID BRICK WORK IN
| CEMENT MORTAR 1:6

| BRICK WORK IN CEMENT MORTAR

NANERARERAR

25 D24}

EOF PIT

SECTIONABC

1:6 WITH HONEYCOMBING IN ALTERNATE
BRICK COURSES UPTO INVERT LEVEL
OF PIPE OR DRAIN



Inspection Chamber (Side view)
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100 mm thick top slab wit
two handles of 10 cm
diameter each should be
provided

The bottom should be in a
Should be 1 slope of 1:10 (The slope is
inch inside the based on water usage)

chamber



Inspection Chamber (Top and Side view)
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Design of Twin Pit

100 mm thick top slab

with two handles of 10
- ¢m diameter each
should be provided

Inspectio
Chamber

200 mm above
SEnshh = ground -
e “7  Provided to avoid

§ §§ flood water to
4 inches dia EEE S
PVC pipe Inlet = Should be 1
: inch inside the
PIPE :
pit

| 100 mm of brick

:b"ﬁtoc’o mm of ggavel

Provided for
filtration

~
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Requisite of design (inspection chamber)

In case pipes are used, a chamber is
provided at the bifurcation point to
facilitate cleaning and allowing flow to
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one pit at a time.

3D view of Inspection

Chamber



Different methods of constructing septic tank - Tamil Nadu
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Requisite for design

One of the drains 10 be

The two pits should be at
least 1 meter apart.
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Requisite for design

All joints mortared to
a depth of 300mm min

There should be 3 finger gap between the bricks for
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water percolation.




Requisite for design

Based on soil conditions maintain a minimum horizontal distance of 10 feet
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from nearby water sources




Water table: Alternate Measures
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2000 OR MORE
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CASE-1

DRY PIT
Vater table 2 000 or more below bottom of
pil { maximum ground water level reached
any time during the year ).

No sand envelope or bottom sealing needed,
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EXCAVATED /
/ fE ARTH BACK
FILLED /
A

SAND OR SO ARSI |

SoiL oF -2 —SsEALING OF |V

AVERAGE  [. . .- R BOTTOM R

SIZE 0-2mm—{—- " i !
Tl s+ mo] 2000
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DRY PIT

Water table lass than 2 000 below the bottom of
pit { maximum ground water leval reached any
time during the year ).

Sand or soil envelope alround the pit up fo
2000 height from maximum water-table and
bottom to be sealed.

N

SP




Water table: Alternate Measures

EXCAVATED EARTH
BACK FILLED ?

L~
500 — 500
AT LINING £ /;
t e I SRR
"=} -SAND OR S
- .. | sow oF L
-« -l AVERAGE PN

-

2000 |-.. 1 size g2mm—=%"

- .."1 SEALING e

CASE-3
WET PIT

Water table at the bottom of the pit ( maximum
ground water level reached any time during the

year ).

Sand or swoil envelope alround the pit up to
2 000 height from highest water table and sealing of
bottom needed.

5::--:__".-‘ _../LEN,NG\\'_ -l 500
— =% 's—4—sanp orRsOIL [T oD
—_ L OF AVERAGE LT — —
—— il s1zeE ozmm —e U
el ERIRRN SEALING e -
——|. -~ OF BOTTOM T Py

CASE-4

WET PIT

Water table above the bottam of the pit { maximum
ground water level reached any time during the

year ).

Sand envelope alround the pit and sealing of bottom
nesded.

Nore — When envelope is provided, lining of pits should not be in honey comb brick work but should be in
masonry with vertical joints open ( without mortar ) 12 to 15 mm wide,

All dimensions in millimetres,
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Critical aspects of Design of Septic tank
and Twin pit
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Under designing of Septic tank
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QEEEEE
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Under designing of septic tank or any onsite treatment system can
lead to frequent removal of sludge which results in high
operational and maintenance cost
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Over designing of Septic tank/pit

™

SP

Overdesigning of onsite treatment system causes inconvenience
at the time of desludging as the sludge solidifies and is difficult to

remove




Ratio of compartment size
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If the ratio of compartment size is not maintained, the sludge
settlement time is reduced, leading to partial treatment.
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Smooth bidding of base of compartment
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If the base is not smooth, the sludge accumulates in the groves
and its difficult to remove at the time of desludging
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Twin Pit
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Manhole cover poor design/construction
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Poor design and placement of manhole cover can lead to injuries
and nuisance inform of pest in the onsite systems




Ignorance of water body in vicinity
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If the distance is less than the prescribed distance, the percolation
from pit can pollute the water source which can cause health

problems




Under designing of Pit
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Under designing of septic tank or any onsite treatment system can lead to
frequent removal of sludge which results in high operational and

maintenance cost It also cause nuisance and inconvenience to user




Over designing of Pit
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Overdesigning of onsite treatment system causes inconvenience

at the time of desludging as the sludge solidifies and is difficult to

remove




Lining of pit

If pitlining is without requisite gap water percolation is slow and
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pit fills more frequently.




Ignorance of plastering aspects

mmon Pit Toilet

wWell

Grourg Level

Pollutes the
Groundwater

If the onsite systems base plaster is poor it can lead to pollution
of the water source which can cause health problems
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Thank You




