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Sanitation: Design Considerations



  

Dr. Miah M. Hussainuzzaman

Sanitation: Design Formula (Dry systems)

Wet Pit Dry Pit

Anal cleansing: water Anal cleansing: solids Anal cleansing: water Anal cleansing: solids

0.04 0.06 0.06 0.09

Table 9.1 (Ahmed & Rahman) Values of Solids Accumulation Rates (m3/person/year)

V = CPN

Effective volume of a pit
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Design period, years
Population to be served, persons

Contribution / solids accumulation rate, m3/person/year

Effective volume of the pit, m3

Effective
Volume
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Sanitation: Mathematical examples

Wet Pit Dry Pit

Anal cleansing: water Anal cleansing: solids Anal cleansing: water Anal cleansing: solids

0.04 0.06 0.06 0.09

Table 9.1 (Ahmed & Rahman) Values of Solids Accumulation Rates (m3/person/year)

V = CPN
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Solution:

Formula

P = 10 Persons
N = 3 years,
C = ? 

Example 1: 
Design a pit latrine for a family of 10 persons. The design should last 3 years. Some of the users may use 
solids for cleansing purpose. Use RCC rings of 1 m diameter and 0.5 m height.

Data Given:

V = ?

D = 1 m
h = 0.5 m
H = ?H

D

h

0.07 m3/person/year

V = 0.07 m3/person/yr x 10 person x 3 yr

Calculations:

= 2.1 m3

V =
π D2

4
H

V =
π D2

4
H

⇒ 2.1 =
π×12

4
H

⇒ H = 2.674 m

n =
H
h

=
2.674

0.5
= 5.35

Use 7 rings (Ans.)
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Sanitation: Design Formula (Wet systems)

Effective volume of a wet pit

Volumeof Circular Pit = CPN +
QD
4 I

D

H

V =
π D2

4
H

Surface Area, A = π D H

Infiltration Rate = I   liter/m2/d

Out flow rate, Q = A I   liter/d

V =
π D2

4
H = π D H×

D
4

= A×
D
4

⇒ A =
Q
I

V
s 
= CPN

⇒ V =
Q
I
×

D
4

=
QD
4 I

V l =
QD
4 I

+

Soil Type Long-term infiltration rate (l/m2/day)

Sand
Sandy loam
Porous silty loam, porous silty clay loam
Compact silty loam, clay

50
30
20
10

Table 9.2 (Ahmed & Rahman) Design values for long-term infiltration rates for wastewater 
into various soils
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Ref: 
Wikimedia Commons

Ref: 
Wikimedia Commons

Single ring infiltrometer

EGL

Double ring infiltrometer

Minimum value for toilet: 2.5 mm/hr = 60 mm/day = 60 liter/m2/day

https://commons.wikimedia.org/wiki/Main_Page
https://commons.wikimedia.org/wiki/Main_Page
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Minimum value for toilet: 2.5 mm/hr = 60 mm/day = 60 liter/m2/day

1m

1m

1m
 =

 1
0

00
m

m

1 m3 = 1000 L

1m x 1m x 1m  = 1000 L

1m x 1m x 1000mm  = 1000 L

1m x 1m x 1mm  = 1 L

1m x 1m x Xmm  = X L

1m x 1m x 1mm  = 1 L

X mm/m2 flow  = X L/m2 flow

litre

m2
=

1 litre

1m2
=

10−3 m3

1m2
=

10−3

1
m =

1
1000

m = 1mm
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Example Problem: Design the pit of a pour flush pit latrine for a family of 7 members. The latrine is to be built 
with pre-cast concrete rings of 1.2 m in diameter and 0.5 m in depth; the design life of the pit should be at least 
4.0 years. Expected type of soil is porous silty loam. Calculate the number of rings to be used for the pit. Each 
person uses 25 liters of water per day, some of them may use solids during cleaning.
Provide a neat sketch showing the cross section with elevations of the pit.
a) The groundwater table (GWT) is 4.0 m below ground surface.
b) The groundwater table (GWT) is 6.0 m below ground surface & Highest Flood Level (HFL) is 1.0 m.

Solution:

EffectiveVolumeof Circular Pit ,V e = CPN +
QD
4 I

Given Data: 
C = 0.05 m3/person/year

Population, P = 7 persons 

Design life, N = 4 years 

Water flow rate, Q = Pq = 7 x 25 = 175 l/d 

Pit Diameter, D = 1.2 m 

Infiltration rate, I = 20 l/m2/d 
[from p-129 table, for porous silty loam]

Ring height, h = 0.5 m

Per capita water use, q = 25 lpcd 

V e = 0.05 × 7 × 4 +
175 × 1.2

4 × 20
= 1.4 + 2.625 = 4.025m3

Let effective height of pit as H meters. 
Therefore, 

V e =
π D2

4
H ⇒ H =

4 V e

π D2
=

4×4.025

π×1.22
= 3.559 m

Number of rings, n =
H
h

=
3.559
0.5

=7.11 ≈ 8

Use 9 rings. (Ans.)
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GWT

4 
m

EGL
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m
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a) Sketch for GWT @ 4m depth

GWT
6

 m

EGL

3 
m
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b) Sketch for GWT @ 6m depth with HFL @ 1m

HFL
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