
Advances in Natural and Applied Sciences, 4(3): 226-228, 2010
ISSN 1995-0772
This is a refereed journal and all articles are professionally screened and reviewed

ORIGINAL ARTICLE

226

Corresponding Author: Sarwoko Mangkoedihardjo, Laboratory of Ecotoxicology, Department of Environmental
Engineering, Sepuluh Nopember Institute of Technology (INDONESIA)

Individual or Communal Sanitation Services?: Decision Based on Wastewater Storage
Capacity

Sarwoko Mangkoedihardjo

Laboratory of Ecotoxicology, Department of Environmental Engineering, Sepuluh Nopember Institute of
Technology (INDONESIA)

Sarwoko Mangkoedihardjo; Individual or Communal Sanitation Services?: Decision Based on
Wastewater Storage Capacity

ABSTRACT 

This study was carried out with an objective to decide sanitation service whether individual or communal
service. Approach of the decision was based on wastewater storage capacity that was similar to fluctuation
characteristics of hourly use of water supply. Result clearly revealed that communal sanitation service needs
less storage capacity per person than individual service. 
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Introduction

Wastewater discharge fluctuates hourly as a result of human activity and more spcifically is irregular use
of water supply. For piped water supply, water reservoir is installed to balance flowrates between constant flow
from water treatment plant and water distribution that is characetrized by water use fluctuation (Joint
Department of the Army and Air Force USA, 1985; Japan Water Works Association, 1978). Water reservoir
with various forms are also needed for non-piped water supply. Some examples are small water container and
bucket that are put inside an house to store water from well, spring and other water sources. The same
treatment is also applied for wastewater discharge from kitchen, bathroom and other sanitation facilities within
the house property that requires wastewater storage tank in various forms such as wastewater collection well,
pit etc. More importantly, wastewater discharge flowing from sewerage pipelines into wastewater treatment
plant and septage discharge from septic tanks into septage treatment plant require wastewater storage tank
(Hussain, S.K., 1978). The function of wastewater storage tank is to balance flowrates between fluctuated input
and constant flow for treatment. Therefore, wastewater storage tank should be provided both in individual
sanitation and communal sanitation services.

This study focused on calculating the capacity of wastewater storage tank. The results will be assessed
for choosing the sanitation services whether individual or communal. The author aware that decision on
sanitation services needs comprehensive evaluation. Technical, economical, financial, social, institutional and
environmental aspects are considered. In line with the studies, however, it is valuable to have fast result to
indicate the potential of using sanitation service.
  
Materials and methods

Calculation of wastewater storage tank needs data on hourly wastewater discharge. However, it is
impractical to put  a meter on sewerage pipelines in order to measure hourly wastewater discharge. Therefore,
data on hourly water use are needed in order to determine water reservoir capacity. One of typical data is used
to be applied for water supply system in Indonesia (Figure 1) (Mangkoedihardjo, S. and G. Samudro, 2010).
Hourly fluctuation of wastewater discharge could be estimated by moving the water use fluctuation to the right.
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The time differences between water use and wastewater discharge does not influence the capacity of water
reservoir as well as for wastewater storage tank. Reservoir capacity can be calculated simply by means of
supply and demand method (Japan Water Works Association, 1978; Mangkoedihardjo, S. and G. Samudro,
2010) as shown in Figure 2. 

Fig. 1: Typical data of water use and estimated wastewater discharge

Fig. 2: Storage capacity calculation

Results and discussion

Many water use data should be obtained that significantly differ with number of population served. The
data are treated to calculate reservoir capacity. As a results, the relationship between reservoir capacity and
number of population served can be found. Water use data were collected from various cities and villages in
Indonesia since 1978. Some updated figures were obtained and has been published (Samudro, G. and S.
Mangkoedihardjo, 2006). Overall results were figure out in Figure 3. It was clearly revealed that the percentage
of storage capacity decreases as population number increased.

Take an example for 5 persons, a typical household size in Indonesia. By using Figure 3, the percentage
of storage capacity is about 50% daily water use. Daily water use is about 200 L/day. Wastewater discharge
is taken 180 L/person/day and therefore wastewater discharge is 5*180 = 900 L/day. The required wastewater
storage capacity for individual sanitation service is 50%*900 L = 450 L, or 90 L/person. When a collective
housholds as many as 10,000, or 50,000 persons, wastewater storage capacity is about 28% daily wastewater
discharge that is 0.28*50,000*180 = 2,520,000 L, or 50 L/person. The calculation shows that collective service
requires  less  wastewater  storage  capacity per person than individual service. However, collective service
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Fig. 3: Storage capacity and population number (modified from Samudro and Mangkoedihardjo (Samudro,
G. and S. Mangkoedihardjo, 2006).

requires sewerage pipelines that are more longer than individual service, and this depends on housing density
and other physical conditions such as street and topography.

Conclusion 

Wastewater storage capacity gives a fast indicative choice for decision sanitation service. Communal
service is preferred due to less wastewater storage capacity. When this approach is put in implementation, an
optimization for wastewater storage capacity and sewerage pipelines is necessary to get the maximum number
of population served with minimum wastewater storage capacity.
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