
  

SEPTIC TANK

An on-site storage and treatment facility for 
human wastewater

Dr. Miah M. Hussainuzzaman
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Example 1
P = 10 persons
N = 2 yrs.
q = 30 lpcd
I = 30 l/m2/d
D = 1.2 m

V e = 0.04×10×2 +
300×1.2

4×30
= 0.8 + 3.0 = 3.8m3

V e =
π D2

4
H

⇒ H =
4 V e

πD2
=

4×3.8

π×1.22

= 3.36m

Example 2
P = 20 persons
N = 2 yrs.
q = 30 lpcd
I = 30 l/m2/d
D = 1.2 m

V e = 0.04×20×2 +
600×1.2

4×30
= 1.6 + 6.0 = 7.6m3

V e =
π D2

4
H

⇒ H =
4 V e

πD2
=

4×7.6

π×1.22

= 6.72m

Safe disposal of water volume
In soil is a main challenge
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Concept of septic tank
Plug flow

Length:width = 3:1 minimum

Detention time

Scum Zone
Sedimentation Zone
Active Digestion Zone
Sludge Zone
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Septic tank: Online resources



  

Construction of Septic tank and soak pit as per Tamilnadu Government procedure Tamil 
(8:08 minutes)
https://www.youtube.com/watch?v=4gU7ru9-B2A

Dr. Miah M. Hussainuzzaman

How a septic tank works. By: 

Healthabitat Australia (0:52 minutes)

https://www.youtube.com/watch?

v=uuORuwb4cfs

Septic tank: Online resources

Septics101 (Full Course): A Guide to Septic System Maintenance (19:02 minutes)
https://www.youtube.com/watch?v=udBaGyzJyU8

Nice Resources
https://www.epa.gov/septic/types-septic-systems
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Septic tank
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Septic tank: Enhanced systems
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Septic tank: Enhanced system designs



  

Disposal of Septic Tank Effluent

● Absorption trenches 

– mathematical Problem

● Soakaways

● Evapotranspiration Mounds

● Disposal to nearby sewer
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Septic tank: Disposal of Effluent
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Septic tank: Disposal of Effluent
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Septic tank: Disposal of Effluent
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Septic tank: Disposal of Effluent

EGL

GWT

Absorption 
trenches

Soak wells
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Septic tank: Disposal of Effluent
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Septic tank: Disposal of Effluent
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Septic Tank: Mathematical Problem



  

Volume calculation
(m3)

Depth Calculation
(m)

Scum Zone (Sc) V
sc

= 0.4V
Sl

Sedimentation Zone (h) t
h
= 1.5 – 0.3 log(Pq) > 0.2

V
h
=10-3(Pq)t

h

Sludge Digestion Zone (d) t
d
=30(1.035)35-T    

V
d
=0.5*10-3Pt

d 

Sludge Zone (Sl) V
sl
=CPN

Total = V = V
sc

 + V
h
 + V

d
 + V

sl
d = d

sc
 + d

h
 + d

d
 + d

sl
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P = 10 persons
N = 3 years
C = ?
T = ?
q = 90 lpcd

Septic Tank: Mathematical Problem

d sc =
V sc

A

d d =
V d

A

d sl =
V sl

A

0.06 m3/person/yr, N < 5 yrs
0.04 m3/person/yr, N > 5 yrs

0.06 m3/person/yr
25 °C

V h

A

0.82 – 0.26A

0.3 d
h

+0.075

0.4 x 1.8 = 0.72 m3

A = 3.0 m2



  

Volume calculation
(m3)

Depth Calculation
(m)

Scum Zone (Sc) V
sc

= 0.4V
Sl

Sedimentation Zone (h) t
h
= 1.5 – 0.3 log(Pq) > 0.2

V
h
=10-3(Pq)t

h

Sludge Digestion Zone (d) T
d
=30(1.035)35-T

V
d
=0.5*10-3Pt

d

Sludge Zone (Sl) V
sl
=CPN

Total = V = V
sc

 + V
h
 + V

d
 + V

sl
d = d

sc
 + d

h
 + d

d
 + d

sl

L = a x
W = b x

H
 =

 c
 x
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V = L×W×H
= ax .bx .cx
= abcx3

x =
3√V
abc

P = 10 persons
N = 3 years
C = ?
T = ?
q = 90 lpcd

Septic Tank: Mathematical Problem

d sc =
V sc

A

d d =
V d

A

d sl =
V sl

A

V h

A

0.82 – 0.26A

0.3 d
h

+0.075

A = a b x2

0.06 m3/person/yr, N < 5 yrs
0.04 m3/person/yr, N > 5 yrs

0.06 m3/person/hr
25 °C

0.4 x 1.8 = 0.72 m3



  

Volume calculation
(m3)

Depth Calculation
(m)

Scum Zone (Sc) V
sc

= 0.4V
Sl

Sedimentation Zone (h) t
h
= 1.5 – 0.3 log(Pq) > 0.2

V
h
=10-3(Pq)t

h

Sludge Digestion Zone (d) T
d
=30(1.035)35-T

V
d
=0.5*10-3Pt

d

Sludge Zone (Sl) V
sl
=CPN

Total = V = V
sc

 + V
h
 + V

d
 + V

sl
d = d

sc
 + d

h
 + d

d
 + d

sl
 = 1.232 m

L = a x
W = b x

H
 =

 c
 x
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V = L×W×H
= ax .bx .cx
= abcx3

x =
3√V
abc

P = 10 persons
N = 3 years
C = ?
T = ?
q = 90 lpcd

Septic Tank: Mathematical Problem

d sc =
V sc

A
=

0.72
3.1864

= 0.226

d d =
V d

A
= 0.066

d sl =
V sl

A
= 0.565

V h

A

0.82 – 0.26A

0.3 d
h
=0.375

+0.075

A = a b x2

0.06 m3/person/yr, N < 5 yrs
0.04 m3/person/yr, N > 5 yrs

0.06 m3/person/hr
25 °C

Let the initial size ratio, 
a = 3
b = 1
c = 1

x =
3√ V
abc

=
3√ 3.28

3×1×1
= 1.0306

A = abx2
= 3×1×1.032

= 3.1864m2

L   = ax = 3.092 m
W = bx = 1.031 m
H         = 1.232 m 



  

A
I
Q

A = πD H ⇒ H =
A

πD
=

Soakage pit: Mathematical Problem

Absorption trench: Mathematical Problem
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