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ABSTRACT

This paper proposed a new approach in setting sanitation system for the city of Surabaya with an objective
to protect surface water quality. The city was divided into three zones that separated by natural rivers. In
comparison with the Surabaya Sewerage and Sanitation Development Programme 2020, this approach expanded
the off-site sanitation (sewerage) area, planned the main sewerage pipelines along the rivers to maximize
gravitational flow, added two sewage treatment plants and intensified on-site sanitation by means of housing
phytotechnology.
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Introduction

Surabaya is the second largest city in Indonesia. The city covers an area of 326 km2. The inhabitants of
the city was 2.6 million in 1996. At the time, the inhabitants relied mainly on septic tank and other forms of
on-site sanitation system both individually and communal services. Grey water discharged to open drains that
were maintained by community. Septage of septic tank was emptied irregularly, which was contracted out to
the private sector. Septage was subsequently treated in septage treatment plant at Keputih, located in the east
of the city. Keputih septage treatment plant was owned and operated by the city cleansing agency Surabaya,
S.S.D.P., (1997). The Surabaya Sewerage and Sanitation Development Programme (Surabaya SSDP) prepared
sanitation master plan in 1997 to serve projected inhabitants of 3.3 million in 2020. Sanitation master plan
consisted of technical, economical, financial, social, institutional and environmental aspects. The master plan
had been established into two sanitation systems and wastewater treatment plants that were summarized in
Figure 1.

The Surabaya SSDP was formulated by setting criteria that prioritized to area having high population
density, low income family, low water use, lack of sanitation facility, grey water disposal to open drains, and
high incidence of diarhea. Those criteria do not work in addition to other non-technical reasons. At present,
there is no implemented master plan components. Presently, population number has increased to about 3 million
and human settlements are expanded to the whole city that brought about pressing wastewater loading to land
and surface waters. As a results, the sanitation conditions in Surabaya today are worse than 15 years ago, at
least the following fact was an indicator for the existing sanitation conditions. During the last 10 years, the
upstream vegetated land cover reduced due to increasing demand for housing settlements RISPKS, (2008).
There was a surface water quality monitoring in Kali Mas downstream during May 2005 to April 2006,
showing an increase of BOD and COD while BOD/COD ratio decreases. The facts may represent the
relationship between decreasing of the upstream vegetated land cover and increasing pollution load as well as
toxicity level of organic matter at the downstream Mangkoedihardjo, (2008).
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Fig. 1: A schematic figure of Surabaya SSDP Master Plan 2020

Facing to the problem, it is necessary to review the Surabaya SSDP Master Plan that accomodate the
present and future developments. This paper aimed to reformulate criteria for implementing sanitation and
propose a new approach for the Surabaya SSDP Master Plan that has been reviewed by Badan Pengendalian
Lingkungan Hidup Daerah (BPLHD) Kota Surabaya. 

Methods:

The city of Surabaya is divided into three zones that is naturally separated by surface waters in the city
(Figure 2). The main approach is to protect surface water quality. Implementation criteria were prioritized for
high population density, land use pattern, high level of ground water, drinking water service, and high income
family.

Results and Discussion

By setting new criteria, sewerage area will be expanded twice larger than the Surabaya SSDP 2020 (Figure
2). The sewerage area covers three main river streams, i.e. Kali Surabaya, Kali Mas and Kali Wonorejo. The
main objective for putting sewerage pipelines along the rivers was to prevent wastewater disposal into surface
water. Consequently, sewerage pipeline in the west zone should be terminated by a new sewage treatment no1.
Sewerage pipelines in the east zone were terminated by sewage treatment plants that had been planned in the
Surabaya SSDP. Sewerage pipeline in the south zone was terminated by a new sewage tretament plant no2.
All sewage treatment plants dispose treated wastewater into the sea nearby the sewage treatment plants.

The expanded area for sewerage system means increasing sanitation services by centralized treatment. The
expanded sewerage area reduces on-site sanitation area that is minimizing ground water pollution. Overall
results will be an improvement of ground and surface water quality and a promotion for sanitation conditions
better than that has been projected.  

The on-site sanitation system could be addressed to community participation. This is possible by
modification of soil absorption of septic tank effluent into evapotranspiration bed. In addition, greywater
disposal into open drains could be splitted into evapotranspiration bed. Therefore, the existing drains will be
no water during dry season, preventing mosquito and promoting human health. Moreover, evapotranspiration
bed is phytotechnological approach in expanding green space for housing settlements.
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Fig. 2: A schematic figure of proposed new Surabaya SSDP Master Plan

Conclusion:

A new approach was proposed to improve sanitation conditions for the city of Surabaya that will
significantly meet the present and future city development. Government investment is necessary to implement
expanded sewerage system. A detailed planning and design should be carried out to prioritize sewerage zone
where pipelines along rivers are implemented. In addition, it is important to intensify community participation
for using on-site sanitation phytotechnology. 
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